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Introduction

Choice of species
PROTA11(2): ‘Medicinal plants 2’ is the second volumeof 4 describing the wild, and
sometimes cultivated, plant species of tropical Africa traditionally used in local medicine. Someof these plants are not only used for human health care, but are also
applied as veterinary medicine or as poisonous plants used as pesticide, fish poison
or dart poison, and narcotic plants. Most species have several other, secondary, uses. PROTA normally assigns one primary use andif relevant, one or more secondary
uses to all plant species used in Africa. For instance, the primary use of Terminalia
avicennioides Guill. & Perr. is as a medicinal plant, and thusit is treated in PROTA
11(2), but it has several secondary uses, e.g. its wood is used in construction and for
implements, as firewood and for charcoal production, andits foliage is used as forage and for dyeing cloth. The bark andleaves of Terminalia ivorensis A.Chev. are
also used in traditional medicine, but the primary useof this species is as a timber
tree, and consequently it is described in PROTA 7(2): “Timbers 2’.
The remaining‘primary use’ medicinal plants will be included in volumes 11(8) and
11(4). In the final tome 11(4), the ‘secondary use’ medicinal plants will be listed as
‘Medicinal plants with other primary use’ and referred to other Handbook volumes.
In this volume the medicinal plant species of the families Asclepiaceae, Balanophoraceae, Capparaceae, Combretaceae, Convolvulaceae, Physenaceae and Rutaceae
are treated, as well as Dichrostachys cinerea (L.) Wight & Arn. (Mimosaceae) which
has been added because thearticle was already available although other Mimosaceae species with medicinal usage will be treated in volume 11(3).
In PROTA 11(2): ‘Medicinal plants 2’ comprehensive descriptions are given of the
146 most important medicinal plant species, comprising mainly wild species but also
some cultivated or partly domesticated species, and illustrated with a distribution
map and sometimes also line drawing. For another 263 species the medicinalinformation wastoo scarce to justify an individual treatment and they have only been
mentioned in the accounts of related species. Each account will highlight traditional
and modernuses, phytochemical and pharmacological properties, will make identification of useful species easier and morereliable, will describe most convenient collection (harvest), cultivation and application methods, and will indicate the research
and conservation status of the plants.
About two third of the plant species used in tropical Africa have some documented
medicinal use, but the actual numberis probably higher. For PROTA 11, however,
only species have been chosen for which proof was foundin theliterature on African
useful plants that they actually are or have been used as a medicinal plant. Such
literature, however, is scarce, often old and usually poor in details about the use.
Only species for which at least a practical application is known havebeen considered for treatment. This means that species mentioned in the literature but only
with remarks suchas ‘the plant is medicinally used’ or ‘the roots are medicinally
used’ havenot been included.
In Sub-Saharan Africa, traditional medicine has beenfor centuries andstill is the
most affordable and accessible health care system. Medicinal plants contribute sig-
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nificantly to rural livelihoods of the people and social equilibrium in Africa. The demand of local and international markets is continuously growing, as well as bioprospecting activities searching for sources of news drugs.
As a result of their widely and unsustainable use, increasing economic importance,
and environmental factors, medicinal plants resources are diminishing at an alarming rate. Besides, the loss of indigenous knowledge on medicinal plants and traditional medicineis increasing, especially in Africa, as a result of death of the older
people who havetraditionally been the custodians of this knowledge, and the sociocultural transformation of societies. This situation calls for policies and research
programs, both at national and international levels, for conservation and sustainable use of medicinal plants, as well as for the protection of indigenous communities’
rights over the use of their traditional knowledge.
Plant names

Family: Apart from the classic family name, the family name in accordance with the
Angiosperm Phylogeny Group (APG)classification is also given whereit differs from
the classic name.
Synonyms: Only the most commonly used synonyms and those that may cause confusion are mentioned.
Vernacular names: Only namesin official languages of regional importance in Africa
are included: English, French, Portuguese and Swahili. It is beyond the scope of
PROTAto give an extensive account of the namesof a species in all languages spoken in its area of distribution. Checking names would require extensive fieldwork by
specialists. Although regional forms of Arabic are spoken in several countries in Africa, the numberof African plant species that have a namein written, classical Arabic is limited. Arabic names are therefore omitted. Namesof plant products are
mentioned under the heading ‘Uses’.
Origin and geographic distribution
To avoid long lists of countries in the text, a distribution map is added for all species. The map indicates in which countries a species has been recorded, either wild
or planted. It should be realized that for many species these maps are incomplete
because they are prepared onthe basis of published information, the quantity and
quality of which varies greatly from species to species. This is especially the case for
wild species which are not or incompletely covered by the regional African floras,
and for cultivated species which are only planted on a small scale (e.g. in home gardens). For some countries (e.g. Central African Republic, Chad, Sudan, Angola)
there is comparatively little information in the literature. Sometimes they are not
covered by recent regional or national floras and although species maybe present
there, this cannot be demonstrated or confirmed.
Properties
The phytochemistry of the different plant parts is given, with emphasis on the bioactive compounds. Wherepossible, a link is made betweenthetraditional uses of a
plant part, the active compoundsisolated from it and pharmacological tests confirm-

INTRODUCTION

18

ing or not confirming the activity of these active compounds, or of the plant extracts
containing active compounds.
Description
A morphological characterization of the species is given. The descriptionis in ‘telegram’ style and usesbotanical terms. Providing a description for the general public
is difficult as more generally understood terms often lack the accuracy required in a
botanical description. A line drawingis added for a numberof species to complement and visualize the description.

Management
Descriptions of husbandry methods including fertilizer application, irrigation, and
pest and disease control measures are given under ‘Management’ and under‘Diseases and pests’. These reflect actual practices or generalized recommendations, opting for a broad overview but without detailed recommendations adapted to the widely varying local conditions encountered by farmers. Recommendations on chemical
control of pests and diseases are merely indicative and local regulations should be
given precedence. PROTA will participate in the preparation of derived materials
for extension and education, for which the texts in this volume provide a basis, but
to which specific local information will be added.
Genetic resources
Thegenetic diversity of many plant species in Africa is being eroded, sometimes at
an alarming rate, as a consequenceof habitat destruction and overexploitation. The
replacement of landracesof cultivated species by modern cultivars marketed by seed
companies is another cause of genetic erosion. Reviews are given of possible threats
for plant species and of the diversity within species, and reference is madeto the
IUCN Red list of threatened species where relevant. Information on ex-situ
germplasm collections is mostly extracted from publications of Bioversity International (formerly the International Plant Genetic Resources Institute — IPGRI).
References

The main objective of the list of references given is to guide readers to additional
information; it is not intended to be complete or exhaustive. Authors and editors
have selected major andother references; ‘major references’ are limited to 10 references, the numberof‘other references’is limited to 20. The references listed include
those used in writing the account. Wherethe internet was used, the website and date
are also cited.

14 MEDICINAL PLANTS 2

15

Alphabetical treatment of medicinal plants

16

MEDICINAL PLANTS 2

ASTRIPOMOEA 17

ASTRIPOMOEA MALVACEA (Klotzsch) A.Meeuse

cyme; peduncle 0—7 cm long; bracts elliptical to

Protologue Bothalia 6: 710 (1958).
Family Convolvulaceae
Chromosome number2n = 30
Origin and geographic distribution Astripomoea malvacea occurs from Ghana east to Somalia and south to north-eastern South Africa.
Uses In Tanzania a root decoction is drunk
or the ground roots are taken in food in order
to treat hookworm. To ripen hardened abscesses leaf sap and a root decoction are drunk. In
Malawi a poultice of crushed roots is applied to
swellings and inflammations, especially to
treat eye infections. Also the sap of the leaves
and flowers is applied to inflammation of the
eye ball. In Zimbabwea root decoction or infusion is drunk to treat coughs, female infertility,
dizziness and abdominal pain in babies. Roots
and leaves are burnt and the smoke inhaled to
calm insanity. Root powderis rubbed into scarifications on the temples to treat headache.
In East and southern Africa it is considered
good fodderfor cattle.
Properties From the root bark several aliphatic tropine and nor-tropine esters were isolated. The principal alkaloid is astrimalvine A
N-oxide.
Description Extremely variable shrub-like
perennial herb, with stems up to 2 m long,
erect or prostrate, more or less densely woolly
hairy with stellate hairs, rootstock woody.
Leaves alternate, simple and entire; petiole
very variable in length, up to 7.5 cm long; blade
elliptical to broadly ovate, (2—)3—13.5 cm x (1-)
2-11 cm, apex acute or rounded and mucronulate, base cuneate to deeply cordate. Inflorescence an axillary, 2—6-flowered umbellate

regular, 5-merous; pedicel up to 7 mm long;

ovate, up to 11 mm long. Flowers bisexual,
sepals lanceolate to orbicular, 5-10 mm X 2.5-8
mm, apex acute or obtuse, tomentose outside,

glabrescent inside; midrib prominent; corolla
funnel-shaped with a narrow tube, 2.5-5 cm
long, entirely mauve or purple; stamens included, unequal in length; ovary superior, 2celled. Fruit an almost globose capsule, 10-11

mm in diameter, glabrous, opening by 4 valves,
4-seeded. Seeds ovoid, compressed, 4.5-5.5 mm
long, blackish-brown with small tufts of hair
around the hilum. Seedling with epigeal germination.
Other botanical information Astripomoea
comprises c. 13 species in tropical Africa and is
closely related to Ipomoea. A morphological
cladistics analysis and a phylogenetic analysis
both indicate that Astripomoea is nested within
Ipomoea, and a taxonomic revision is needed.
Mostspecies are ill-defined and very variable.
Astripomoea malvacea comprises several varieties all of which are connected by intermediates. However, the extremes are so distinct

that they have all been described as separate
species on several occasions.
Several other Astripomoea species are medicinally used.
Astripomoea grantii (Rendle) Verdc. is a perennial trailing herb up to 1.2 m long with purple flowers with a whitish centre up to 3.5 cm
long, and which occurs in eastern DR Congo,
Rwanda, Burundi, Kenya, Uganda and Tan-

zania. In Uganda the crushed leaves are applied to the belly to induce childbirth. In DR
Congo and Rwanda the leaves or aerial parts
enter in mixtures of medicinal plants given to
livestock to treat mastitis, rabies and gall disorders.
Astripomoea lachnosperma (Choisy) A.Meeuse
occurs from eastern Nigeria and Cameroon
east to Somalia and south to Botswana and
Namibia. It is closely related to Astripomoea
grantii but the flowers are smaller and the
leaves usually less lobed. It is an annual up to
1.2 m long, densely white-hairy, corolla white
with purple centre. In Sudan a decoction of the
aerial parts is taken as a blood purifier.
Astripomoea rotundata (Pilg.) A.Meeuse is a
trailing plant up to 1 m long with large purple
flowers, which occurs in Namibia, Botswana

Astripomoea malvacea — wild

and South Africa. In South Africa the crushed
root or an extract from the root is applied to
inflammations and swellings. It is in particular
used to treat eye inflammations.
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Growth and development Astripomoea
malvacea can be found flowering throughout
the year as long as water is available.
Ecology Astripomoea malvacea occurs in
grass savanna, bushland, cultivated soil, road-

sides, riversides and along swamps, from sealevel up to 2250 m altitude
Propagation and planting Astripomoea
malvacea is propagated by seed.
Genetic resources Astripomoea malvacea
has a large area of distribution and adapts
easily to human environments. It is therefore
no threatened by genetic erosion.
Prospects Astripomoea malvacea has several local medicinal uses indicating antibacterial
activity. However, very few research has been
done concerning its phytochemistry and none
concerning its pharmacology. As complex alkaloids are present, safety studies need to be done
as well.
Major references Burkill, 1985; Manos,
Miller & Wilkin, 2001; Neuwinger, 2000; Ott et
al., 2007; Verdcourt, 1963.

Other

references

Baerts

&

2012a; Burkill, 2000; Goncalves,
Koenen, 2001; Wilkin, 1999.

Lehmann,
1987;

von

Authors G.H. Schmelzer

Uses In traditional medicine a decoction of
the aerial parts or of the leaves is taken to
treat cough, coughing fits as well as asthma
attacks in children.
Properties Phytochemical analyses of the
aerial parts revealed the presence of sugars,
the triterpene ursolic acid, various sterols e.g.
sitosterol, the pregnane glycosides baseonemoside A, B and C andseveral polyphenol glycosides.
An aqueous extract of the aerial parts inhibited
the anaphylaxis-induced broncho-constriction
in vitro and in vivo in guinea-pigs. The contracting effect induced by the immunological
reaction on the guinea-pig isolated trachea was
prevented by the triterpenes isolated from the
plant. Several of the phenolic compounds
showed significant activity against the growth
of different Candida albicans strains in vitro,
but no antibacterial activity against 6 bacteria
in vitro.
A clinical test in 1984 with 43 adults taking a
syrup made from the leaves showed goodtolerance of the syrup but mixedefficacy.
Description Slender, glabrous liana up to 6
m long; latex white. Leaves opposite, simple
and entire; stipules absent; petiole 1-3 mm
long; blade ovate to elliptical, 2-3 cm x 1-2 cm,
base rounded, apex acuminate, veins raised

BARONIELLA ACUMINATA (Choux) Bullock
Protologue Kew Bull. 10: 283 (1955).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Baseonema acuminatum Choux

(1913).

Origin and geographic distribution Baroniella acuminata is endemic to eastern Madagascar.

above. Inflorescence a terminal, few-flowered
cyme up to 5 cm long; bracts up to 1.5 mm long,
persistent. Flowers bisexual, regular, 5merous,violet; pedicel 3—7(—20) mm long; calyx
lobes ovate, c. 0.5 mm long; corolla with tubec.
0.7 mm long, lobes broadly elliptical, c. 2.7 mm
x 2.2 mm, apex rounded to acute; corona a
short ring at base, interstaminal lobes largest,

c. 0.2 mm long; stamens inserted at corolla
mouth, free, filaments c. 0.4 mm long, with
prolongation of connective as long as thecae,
flattened, leaning on style head, pollen carriers
c. 0.8 mm long, on small knobs; style including
head c. 0.8 mm long, head discoid, with 5 lobes.

Baroniella acuminata — wild

Fruit a pair of follicles, green, up to 12 cm long.
Other botanical information Baroniella
comprises 7 species, which are all endemic to
Madagascar. It is considered to be most closely
related to Camptocarpus, which is distributed
in Madagascar and the Mascarene islands.
Baroniella has long been included in Baseonema, but is now considered to be separate. The
continental African Baseonema gregorii Schltr.
& Rendle remainsthe only species in the monotypic genus Baseonema. Baroniella belongs to
the subfamily Periplocoideae.
Ecology Baroniella acuminata occurs in the

BONAMIA

transition zone between the eastern rain forest
and the plateau, and also in shrub vegetation
at the southern part of the plateau, at 8001500 m altitude. It flowers from November to
February.
Genetic resources Baroniella acuminata is
only known from a few localities and apparently is locally abundant. It is not known whether
it is threatened by genetic erosion.
Prospects Phytochemical and pharmacological analyses showed interesting activities of
Baroniella acuminata against Candida albicans and to suppress cough, and further research seems warranted.
Major references Andriamahery, 1994; De
Leo et al., 2004; Klackenberg, 1997.
Other references Andriantsiferana, Rajaomaria & Randriantsoa, 1983; Andriantsoa &

Andriatsiferana, 1983; Rasamison, 2000; Rasamison, Cutrone & Okunade, 2002; Rasamison

et al., 2001; Ratsimbasonet al., 1997-1998.
Authors G.H. Schmelzer
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menstruation. In Djibouti the Afar people eat
the fresh fruits as a vegetable.
Goats, sheep, camels and donkeys browse the
plant.
Description Shrub up to 80 cm tall, with
rather erect, straight branches; young branches grey-green, twining occasionally up to 2 m
long, with clear juice. Leaves opposite, simple,
glabrous; stipules absent; petiole short; blade
linear or narrowly oblong to elliptical, 7—30
mm X 1-5 mm, base rounded, apex rounded to
acute, margin entire. Inflorescence an axillary,
slender, few-flowered umbel up to c. 2 cm long;

peduncle 3—7(-18) mm long. Flowers bisexual,
regular, 5-merous, small, whitish; pedicel 1-3

mm long; corolla white or greenish, with ovate
lobes, 1—-2.5 mm long, corona lobes c. 0.7 mm
long; stamens inserted on the corolla, anthers

connivent around the conical stigmatic head,forming a ‘gynostegium’, with apical appendages.
Fruit a single, pendent follicle, thin-walled,
narrowly cylindrical, 2.5-5 cm long, with attenuate beak. Seeds smooth, winged, bearing a

BLYTTIA FRUTICULOSA (Decne.) D.V.Field
Protologue Kew Bull. 38(2): 216 (1983), as
‘fruticulosum’.
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Synonyms Cynanchum defoliascens K.Schum.
(1897).
Origin and geographic distribution Blyttia fruticulosa occurs in Ethiopia, Djibouti,
Somalia, Kenya and Tanzania andalso in Saudi
Arabia.
Uses In Kenya, Turkana women drink an
infusion of the aerial parts to treat painful

comaoflong silky hairs at one end.
Other botanical information Blyttia comprises 2 species, Blyttia fruticulosa and Blyttia
spiralis (Forssk.) D.V.Field & J.R.I.Wood, which
occurs in East Africa as well.
Ecology Blyttia fruticulosa occurs in open
Acacia-Commiphora bushland on sand,silty or
rocky soils, from sea-level up to 1500 m altitude.
Genetic resources There are nosigns that
Blyttia fruticulosa is threatened by genetic
erosion.
Prospects Blyttia fruticulosa will remain of
local importance, unless chemical and pharmacological research reveals interesting properties.
Major references Gilbert et al., 2006; Kokwaro, 1993.

Other references Heine & Heine, 1988b;
Kiambi, 1999.

Authors G.H. Schmelzer

BONAMIA MOSSAMBICENSIS(Klotzsch) Hallierf.

Blyttia fruticulosa — wild

Protologue Bot. Jahrb. Syst. 18: 91 (1894).
Family Convolvulaceae
Chromosome numbern = 15
Origin and geographic distribution Bonamia mossambicensis occurs in Tanzania and
Mozambique.
Uses In Tanzania a root decoction of Bonamia mossambicensis is drunk to treat palpita-

20

MEDICINALS 2

Bonamia mossambicensis — wild
tions, mental illnesses and intestinal worms. A

leaf and root decoction is drunk to treat abdominalpain, and a plant decoction with sugar
is drunk to treat schistosomiasis. Leaf or root
powderis applied to woundsto improvehealing.
Production and international trade
Bonamia mossambicensis is only traded on a
local scale.
Properties In a preliminaryanalysis, triterpenoids were isolated from the leaves. Different extracts from the leaves and roots showed a
high level of in vitro antifungal activity against
Trichophyton mentagrophytes and Candida
albicans, but had noactivity against Staphylococcus aureus.
Description Shrubby climber up to 5 m
long. Stems woody, velvety with patent and
tangled hairs, white or grey, but golden brown
when dry. Leaves alternate, simple and entire;

petiole up to 1 cm long; blade ellipticallanceolate to oblong-ovate, 2.5-11.5 cm X 14.3
cm, apex acute and mucronate or apiculate,
base rounded or slightly cordate, velvety pubescent above, densely coated with brown hairs
beneath, rather leathery. Inflorescence an axillary or terminal head-like cyme, manyflowered, densely hirsute; peduncle up to 4 cm
long; bracts 1-1.5 cm long. Flowers bisexual,
regular, 5-merous; pedicel short; sepals unequal, elliptical-oblong, up to 9 mm long, acute,
glabrous except the apex of the outer ones;
corolla funnel-shaped, up to 3 cm long, not distinctly lobed, bright blue, pilose outside; ovary
superior, hairy at the apex, 2-celled, style une-

qually bifid above the middle, stigmas ovoid.
Fruit a globose-oblong capsule, pilose, 4-valved,
2—4-seeded. Seeds oblong, brownish, edged

with narrow hyaline golden wings.
Other botanical information Bonamia is
a pantropical genus with c. 45 species, of which
c. 15 occur in tropical Africa and the Indian
Ocean islands. Bonamia thunbergiana (Roem.
& Schult.) F.N.Williams from West Africa has
magico-medicinal uses. In Côte d'Ivoire pounded
and moistened leaves are put in the nostrils of
dogs to improve their scent. In Madagascar a
leafy twig infusion of an unidentified Bonamia
species is taken to treat conjunctivitis. An infusion of the roots of Bonamia spectabilis
(Choisy) Hallier f. from Madagascar and East
Africa, is taken in Madagascar as a purgative,
and to treat stomach-ache and back-ache. A
leafy twig infusion is externally applied to conjunctivitis. Significant antiplasmodial activity
against both the chloroquine-sensitive and chloroquine-resistant clones of Plasmodium falciparum has been reported for several of the sesquilignans bonaspectins E-H and the neolignan virolongin A isolated from the aerial
parts. From the roots the tropane alkaloids

bonabilines A and B wereisolated; bonabiline
A showed to be a significant antagonist to muscarinic M3 receptors in isolated guinea-pig ileum. Bonamia spectabilis has beautiful blue
flowers and would be well-suited as an ornamental.
Ecology Bonamia mossambicensis occurs in
savanna thickets, open woodland, coastal scrub,
forest margins and along roadsides, from sealevel up to 800 m altitude.
Propagation and planting Bonamia mossambicensis is propagated by seeds.
Genetic resources Bonamia mossambicensis is not very widespread, but is relatively
common. There are no signs of genetic erosion.
Prospects Bonamia mossambicensis has
some interesting medicinal uses, indicating
antibacterial and antifungal activity. These
uses have been partially confirmed but more
research is needed to evaluate its possibilities
to develop safe medicines.
Major references Deroin, 2001; Neuwinger,
2000; Verdcourt, 1963.

Other references Boiteau, Boiteau & AllorgeBoiteau, 1999; Goncalves, 1987; Khan, 2001;

Hraft et al., 2002; Myint & Ward, 1968; Ott et al.,
2006; Sawhneyet al., 1978; Tofern et al., 2000.

Authors G.H. Schmelzer
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BOSCIA ANGUSTIFOLIA A.Rich.
Protologue Fl. Seneg. tent. 1(1): 26, t. 6 (1831).
Family Capparaceae
Synonyms Boscia corymbosa Gilg (1895),
Boscia caloneura Gilg (1900).
Vernacular names Rough-leaved shepherds tree (En).
Origin and geographic distribution Boscia
angustifolia is very widespread, from southern
Mauritania, Senegal and Gambia eastward to
Somalia and southward to northern South Africa.
It is also found in southern Arabia.
Uses Bark decoctions or infusions are taken
to treat malaria, hyperthermia, mumps, dysen-

tery, venereal diseases and psychiatric disorders, and as emetic and anthelmintic, whereas

non-specified bark preparations are applied
externally against fever, hyperthermia and
swollen feet, and for treating wounds. The
smoke of burning barkis used to treat neuralgia, inflammations and ophthalmia. Root infusions are applied as an enemato treat constipation in children, and root decoctions are taken by women to promotefertility. Leaf extracts
are administered as cholagogue and to treat
diarrhoea. Leaves are applied to wounds. They
are fed to livestock as a tonic and to treat diarrhoea, and fruits crushed in water are given as
purgative.
The wood is used for construction, carpentry,
furniture, utensils, implements, tool handles

and turnery. It is sometimes used as firewood,
but has a bad smell. Boiled pieces of wood have
been used to sweeten milk. The fruit pulp is
edible but bitter; seeds are eaten after cooking.

The bark and leaves have been added to soup
in times of food shortage. The bark is used for

Boscia angustifolia — wild

strings. The foliage is browsed by livestock,
especially at the time of flowering and towards
the end of the dry season. The flowers attract
honey bees. The tree provides shade for livestock. Different parts of the tree have medicomagical uses.
Properties From the leaves the protoalkaloids stachydrine (proline betaine) and 4-hydrostachydrine (betonicine) were isolated. Leaf
extracts showed somein-vitro activity against
Plasmodium falciparum, but bark extracts
were inactive. Root extracts demonstrated antibacterial activity against Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli
and Streptococcus pneumoniae. The extracts
also showed activity against Mycobacterium
tuberculosis. Root extracts produced histopathological lesions of liver and kidneys when
administered at higher doses to rats.
Fresh fruits contain about 81.5 g water per 100
g. Approximate chemical composition of the
fruit per 100 g dry matteris: proteins 7 g, fat 5
g, carbohydrates 78 g, fibre 2 g and ash 8 g.
The energyvalue is about 1440 kJ/100 g.
The wood is yellowish white and has a bad
smell when fresh. The grain is straight, texture

fine and even. The wood air dries with little
degrade, and is easy to saw and work.
Description Evergreen shrub or small tree
up to 10(-15) m tall; bole often short but massive, twisted and grooved; bark surface smooth,

silver-grey, inner bark pink-yellow, turning
orange upon exposure; crown rounded, with
ascending branches; twigs finely hairy, soon
becoming glabrous. Leaves alternate but often
in fascicles of 2-4 on older branches, simple
and entire; stipules soon falling or absent; petiole 2-7 mm long, short-hairy; blade elliptical to
oblanceolate or obovate, 1.5-5(-—7) cm x 1-1.5
(-2) cm, cuneate to rounded at base, acute to
rounded at apex, leathery, glabrous or finely
hairy below, pinnately veined with indistinct
veins. Inflorescence an axillary or terminal
umbel-like raceme up to 6 cm long, glabrous to
short-hairy, many-flowered. Flowers bisexual,
regular, greenish yellow; pedicel 0.5-1.5 cm
long; sepals 4, free, ovate to elliptical, 2-5 mm
long, hairy; petals absent, but receptacle with
fringed disk; stamens 5-9, free, 2.5-5 mm long;
ovary superior, stalked, ovoid to ellipsoid, glabrous, 1-celled, style very short but thick,
stigma prominent, flattened. Fruit a globose to
slightly ellipsoid berry 0.5-1.5 cm in diameter,
slightly pitted, orange-yellow to reddish grey,
up to 7-seeded. Seeds compressed globose.
Other botanical information Boscia com-
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vested wheneverthe needarises.
Genetic resources In many parts of its
large distribution area, Boscia angustifolia is
commonor even abundant, and therefore it is
not threatened by genetic erosion.
Prospects Several uses of Boscia angustifolia in traditional medicine have been supported
by the results of pharmacological investigations, particularly relating to antibacterial
properties. However, the use of Boscia angustifolia has been associated with some level of
toxicity to organs such as liver and kidneys,
and more research is needed for safe usage.
Boscia angustifolia has been suggested to have
potential for reclaiming degradedsites in drier
regions.
Major references Arbonnier, 2004; Bein et
al., 1996; Burkill, 1985; Chikamai et al., undated; Hassan et al., 2007a; Hassan et al.,
2006; Malaisse, 1997; Orwa et al., 2009; Storrs,
1979; von Maydell, 1986.

Other references Adam, Echard & Lescot,
1972; Adjanohoun et al.,

Boscia angustifolia — 1, tree habit; 2, part of
flowering branch; 8, flower; 4, fruiting branch.

Redrawn and adapted by J.M. de Vries
prises about 20 species and mainly occurs in
semi-arid regions of mainland Africa, Madagascar and Arabia.
Two varieties have been distinguished in Boscia
angustifolia: var. angustifolia with glabrous
leaves and occurring from Senegal to Somalia,
Kenya and northern Tanzania, and var. corymbosa (Gilg) DeWolf with short-hairy leaves
below and occurring from Uganda and Kenya
southward to northern South Africa.
Growth and development In West Africa
Boscia angustifolia flowers during the first
part of the dry season. In southern Africa it can
be found flowering from May to November, and
fruits take nearly one year to mature.
Ecology Boscia angustifolia occurs in deciduous woodland and wooded grassland, up to
2000 m altitude, in drier regions with 200-800
mm annual rainfall. It is often found on stony
or rocky soils, but also on laterite and loamy
soils, sometimesin dry river beds. It is common
on termite mounds.
Propagation and planting Boscia angustifolia is propagated by seed.
ManagementThetrees can be pruned.
Harvesting Various plant parts can be har-

1989;

Bah,

2006;

Beentje, 1994; Burkill, 2000; Chiniet al., 1992;
Diallo et al., 2002: Elffers, Graham & Dewolf,
1964; Fici, Thulin & Kers, 1993; Hauman &
Wilczek, 1951; Heine & Heine, 1988a; Heine &
Heine, 1988b; Mahmoud et al., 1995; Maregesi

et al., 2007; Mariita et al., 2011; Maundu &
Tengnäs (Editors), 2005; Neuwinger, 2000;
Palmer & Pitman, 1972-1974; Vivien & Faure,

1996; Wild, 1960.
Sources of illustration Andrews, 1950;
Berhaut, 1974; Chikamai et al., undated.
Authors R.H.M.J. Lemmens

BOSCIA SALICIFOLIAOliv.

Protologue FI. trop. Afr. 1: 93 (1868).
Family Capparaceae
Vernacular names Willow-leaved boscia
(En).
Origin and geographic distribution Boscia salicifolia is very widespread and occurs
from Mauritania, Senegal and Gambia eastward to Somalia and southward to Botswana,

Zimbabwe and Mozambique. It is also found in
southern Egypt.
Uses Bark decoctions or infusions are taken
as aphrodisiac and applied externally to treat
conjunctivitis. Root decoctions are taken to
treat diarrhoea, inflammations, oedema and
psychiatric disorders, and as aphrodisiac. Powdered leaves are administered in milk or gruel
as galactagogue and to treat skin complaints.
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Boscia salicifolia — wild
Throughout its distribution area pounded
leaves are applied to wounds, abscesses, furuncles, swollen glands, haemorrhoids and itching
skin, and as anodyne. Leaf ash is taken as antidote for poisoning and to treat tuberculosis.
Pounded leaves in water are added to food of
livestock to treat diarrhoea.
The bark and leaves are added to soup, particularly in times of food shortage. In southern
Africa roasted roots are occasionally eaten, but
have also been said to be toxic. In Niger the
roots have been used as an ingredient in the
preparation of arrow poison. Seeds are eaten
after cooking. The foliage is browsed by livestock. The woodis used for building poles and
as firewood. The tree provides shade for livestock, and is occasionally planted as roadside
tree.

Production and international trade
Dried leaves and bark are occasionally found in
local markets.
Properties Several glycosides of the flavonols rhamnocitrin and rhamnetin have been
isolated from the leaves, as well as the triterpene lupeol and some sterols such as stigmasterol and B-sitosterol. The B-ionone derivative
(-)-boscialin has also been isolated from the
leaves. This compound showed some activity
against various microbes and against Trypanosoma brucei, and showed cytotoxicity against
humancancercell lines. Bark andleaf extracts
showedantibacterial activity against Staphylococcus aureus and Escherichia coli, as well as
antifungal activity. Aqueous and methanol
extracts of the bark showed pronounced invitro antiplasmodial activity against both chloroquine-sensitive and chloroquine-resistant

Plasmodium falciparum strains. Methanol
extracts significantly prolonged the survival
time of mice infected with Plasmodium berghei.
Aqueous extracts had little effect, but when
used in combinations with water extracts of
other medicinal plants used to treat malaria
(Lannea schweinfurthii (Engl.) Engl., Sclerocarya birrea (A.Rich.) Hochst. and Searsia natalensis (Bernh. ex Krauss) F.A.Barkley) they
exhibited high suppression of the malaria parasite in vivo. In tests, dried powdered bark
burnt on glowing charcoal killed all yellow fever mosquitoes (Aedes aegypti) within 20
minutes.
The barkof Boscia salicifolia tastes sweet. In a
test, the yield of sugars was 10.1%, consisting
of 100% sucrose. Boscia salicifolia is considered
a valuable forage species in the Sahel region,
with a crudeprotein content of about 20%.
Description Usually deciduous shrub or
small tree up to 12(-15) m tall; bole often short
but massive, often twisted; bark surface rough,
becoming scaly to cracked, silver-grey to dark
grey, inner bark yellow; crown rounded but
often flattened, often with drooping branches;
twigs finely hairy, soon becoming glabrous.
Leaves alternate, simple and entire; stipules
absent or soon falling; petiole 8-15 mm long,
usually short-hairy; blade narrowly ovate or
narrowly elliptical to linear, (4.5-)7—15(-17.5)
cm X 1-2(-3.5) cm, cuneate at base, acute at

apex, thin-leathery, glabrous or finely hairy
below, pinnately veined with indistinct veins.
Inflorescence an axillary or terminal raceme up
to 10 cm long, short-hairy, many-flowered.
Flowers bisexual, regular, greenish yellow;
pedicel 0.5—1 cm long; sepals 4(—5), free, ovateoblong, 3-4.5 mm long, hairy; petals absent,
but receptacle with fringed disk; stamens
14-22, free, 5-9 mm long; ovary superior,
stalked, ovoid, glabrous, 1-celled, style very
short but thick, stigma prominent, flattened.
Fruit a globose berry 1-2 cm in diameter,
slightly pitted, orange-yellow, 1-3-seeded.
Seeds globose, c.

1 cm in diameter, rough,

brown.
Other botanical information Boscia comprises about 20 species and mainly occurs in
semi-arid regions of mainland Africa, Madagascar and Arabia. Several other Boscia spp.
are used in traditional medicine in tropical
Africa.
Boscia senegalensis (Pers.) Lam. ex Poir. occurs
in similar habitats as Boscia salicifolia, from
Mauritania and Senegal east to Eritrea and
Ethiopia. It is an important medicinal plant,
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Boscia salicifolia — 1, tree habit; 2, flowering
twig; 3, flower;4, fruits.

Redrawn and adapted by J.M. de Vries
but even more important for its edible fruits.
Boscia albitrunca (Burch.) Gilg & Benedict and
Boscia coriacea Pax are other species of which
the edible fruits are more important than their
medicinal uses.
Boscia foetida Schinz is a spiny shrub or small
tree up to 5 m tall, occurring in dry woodland
in

Namibia,

Botswana,

Zimbabwe,

Mozam-

bique and South Africa. Decoctions of leafy
twigs are applied to treat earache and eye
complaints. Leaf decoctions are taken to promote menstruation and as anodyne. Pounded
and cooked roots are eaten as porridge. Root
powder has been usedas coffee substitute. The
fruits are edible.
Boscia mossambicensis Klotsch is a shrub or
small tree up to 8 m tall, widespread from
southern Ethiopia and Somalia southward to
northern South Africa. In southern Ethiopia it
is used for cleansing implements used during
milking and it is browsed by livestock, whereas

its wood is used in house construction and as
firewood.
Boscia longifolia Hadj-Moust. is a shrub or
small tree up to 10 m tall occurring in dry for-

est in southern Madagascar. In Madagascar a
root decoction is taken to treat fever and dizziness, and to stimulate appetite. Decoctions of
the aerial parts of the plant are also taken
against fever, and leaf infusions against rheumatism.
Boscia madagascariensis (DC.) Hadj-Moust. is
a shrub or small tree up to 10 m tall, characterized by leaves with 3 leaflets and widespread
in dry forest of western Madagascar. Bark and
leaves are reputed to be aphrodisiac andtonic.
Boscia plantefolii Hadj-Moust. is a shrub or
small tree up to 10 m tall occurring in dry forest
in northern and western Madagascar.It is reputed for its stimulant, tonic and aphrodisiac
properties.
Growth and development In West Africa
Boscia salicifolia flowers during the first part
of the dry season. The flowersare pollinated by
insects, which are attracted by the copious nectar. The fruits are eaten by birds, which serve
as seed dispersers.
Ecology Boscia salicifolia occurs in deciduous woodland and wooded grassland, up to
2100 m altitude. It is often found on stony or
rocky soils, but also on sandysoils. It is locally
common on termite mounds. Boscia salicifolia
is very drought resistant; it grows in dry regions
with 200-400 mm annualrainfall.
Propagation and planting There are
4000-5000 seeds per kg. The germination rate
of seeds is generally high even without pretreatment, and seeds germinate rapidly. However, they should be sownsoon after collecting.
Management The trees can be coppiced
well, with about 80% of the stumps resprout-

ing.
Genetic resources Boscia salicifolia has a
very large distribution area, and therefore it is
not threatened by genetic erosion. However, it
is not commonin mostregions.
Prospects Someuses of Boscia salicifolia in
traditional medicine have been supported by
the results of pharmacological investigations,
particularly relating to antibacterial properties.
Bark extracts showed interesting antimalarial
activity, but thorough toxicological studies are
still needed before they can be developed into
new medicines. The bark could be usedas basis
for the production of mosquitocides.
Several parts of the plant are edible and play
an important role in times of food scarcity for
humans as well as animalsin the drier parts of
Africa. This multipurpose species is worth of
protection, and should be taken up into planting programmes.
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Major references Arbonnier, 2004; Bein et
al., 1996; Burkill, 1985; Busch et al., 1998;
Gathirwa et al., 2007; Gathirwa et al., 2008;
Hussain et al., 1990; Kazembe & Nkomo, 2010;
Mbuyaet al., 1994; Neuwinger, 1998.
Other references Adjanohoun et al., 1985;
Andrews, 1950; Beentje, 1994; Berhaut, 1974;

Burkill, 2000; Elffers, Graham & Dewolf, 1964:
Geerling, 1982; Gelfand et al, 1985; Hauman
& Wilczek, 1951; Hedberg et al, 1982; Kers,
1986; Kers, 2000; Kokwaro, 1993; Luoga, Witkowski & Balkwill, 2004; Maundu & Tengnäs
(Editors), 2005; Neuwinger, 2000; Newmark,

2001; von Maydell, 1986; Walter & Sequin,
1990; Wild, 1960.
Sources of illustration Andrews, 1950;
Arbonnier, 2004; Berhaut, 1974.

Authors R.H.M.J. Lemmens

BUCHHOLZIA CORIACEAEngl.

Protologue Bot. Jahrb. Syst. 7: 335 (1886).
Family Capparaceae
Chromosome number 2n = 28
Synonyms Buchholzia macrophylla Pax (1892).
Vernacular names Musk tree, elephant
kola (En). Kola pimenté, oignon de gorille (Fr).
Origin and geographic distribution Buchholzia coriacea occurs from Guinea and Sierra
Leone to Cameroon and Gabon.
Uses Several plant parts of Buchholzia coriacea are commonly used in traditional medicine in West and Central Africa. Roots are taken
as stimulant, but they have also been reported
to be poisonous. Bark extracts are applied as
an enemato treat back pain. Non specified bark
preparations are applied externally against

pleurisy, rheumatism, conjunctivitis, smallpox,
scabies and other skin complaints, and as anodyne and tonic. Leaf decoctions are taken to
treat sterility in women; a bath is taken in the
decoction for the same purpose. Leaf infusions
are applied to the eyes againstfilarial nematodes, and powdered or pulped leaves are applied to treat fever, rheumatism, ulcers, boils

and haemorrhoids. Ground fruits are applied
as anodyne. Fruit kernels are chewed to treat
angina and nose bleeding, and fruit extracts
are taken as anthelmintic. Ground fruits are
applied against fever and pain, andfruit scrapings are administered to treat asthma and
cough. Seed preparations are taken to treat
pain, fever, diabetes, hypertension, cough, psy-

chiatric disorders and impotence, and as anthelmintic. Seed powder is sniffed or applied
locally as anodyne, and seed pulp is applied to
snakebites. Seed oil is taken against menstruation problems and gastro-intestinal complaints.
The bark is used as an ingredient in the preparation of arrow poison.
The fruits are occasionally eaten after boiling,
as well as the seeds which have a peppery taste
and are used as a substitute of capsicum pepper. In Cote d'Ivoire the seed is chewed as a
substitute of kola nuts. The wood is sometimes
used in house construction.
Production and international trade The
fruits and seeds are sometimes sold in local
markets.
Properties Tannins, proanthocyanidins and
glycosinolates are present in roots, bark and
leaves. From the bark the triterpene lupeol and
the sterols [B-sitosterol, campesterol and stigmasterol have been isolated. Wide biological
activity is known for B-sitosterol, including
antibacterial, antifungal and anti-inflammatory
activities. Methanolic bark extracts exhibited
pronounced

concentration-dependent

activity

against the bacteria Staphylococcus aureus,
Escherichia coli, Salmonella typhi and Pseudomonas aeruginosa, as well as against the
fungi Candidaalbicans and Aspergillus flavus.
They were non-toxic in a brine shrimp assay.
Methanolic leaf and stem extracts showed considerable in-vitro anthelmintic activity.
Methanolic fruit extracts exhibited hypoglycaemic and anti-oxidant effects in streptozotocin-induced diabetic rats and mice, and it was

Buchholzia coriacea — wild

suggested that the extracts could be a potential
source of new antidiabetic and anti-oxidant
agents. Seed extracts showed anti-oxidant and
modest antibacterial and antifungal activities,
as well as larvicidal activity against the malar-
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ia mosquito Anopheles gambiae. They were
demonstrated to have moderate in-vitro activity against Trypanosoma brucei as well as trypanocidal activity in mice experimentally infected with Trypanosoma brucei, but they did not
show antitrypanosomalactivity in mice infected with Trypanosoma congolense. Moreover, in
tests on mice, methanolic seed extracts exhib-

ited pronounced analgesic activity comparable
to the standard reference drug acetylsalicylic
acid, and they also showed anthelmintic activity in tests on the earthworm Eudrilus eugeniae
and the hookworm Bunostomum phlebotomum
at a dose of 50 mg/kg.
Fresh seeds contain per 100 g: water 6.38-10.0
g, energy 2621 kJ (626 kcal), protein 16.4—22.1
g, fat 1.9-5.4 g, carbohydrate 52.5-55.2 g, fibre
6.1-13.9 g, ash 6.3 g and ascorbic acid 5.5 mg.
The contents of the anti-nutritional compounds
phytate and oxalate are about 11 mg/g and 8
mg/g, respectively.
The heartwood is yellowish white and indistinctly demarcated from the sapwood. The texture is fine, and the wood has a density of
about 580 kg/m? at 12% moisture content and a
peppery smell.
Description Evergreen, small to mediumsized tree up to 20 m tall; bole straight or

Buchholzia coriacea — 1, flowering twig; 2,
flower;8, fruit.

crooked, cylindrical, up to 50 cm in diameter;

Redrawn and adapted by J.M. de Vries

bark surface smooth, greyish to greenish brown
or dark brown, inner bark thin, orange-brown
to reddish brown; crown rounded, dense; twigs

black. Seedling with hypogeal germination;
epicotyl 15-22 cm long; cotyledons remaining

slightly angular, glabrous. Leaves arranged
spirally but clustered near ends of twigs, sim-

within the seed coat; first leaves alternate.

ple and entire; stipules triangular, c. 1 mm

long, persistent; petiole (2-)5-12.5 cm long,
slightly broadened at each end; blade elliptical
to obovate or oblanceolate, 10-30(-—40) cm x
4—-11(-13.5) cm, cuneate at base, acute to acu-

minate at apex, leathery, glabrous, pinnately
veined with c. 10 pairs of lateral veins. Inflorescence an axillary or terminal raceme up to
25 cm long, sometimes slightly branched, glabrous, many-flowered. Flowers bisexual, regu-

lar, bad-smelling; pedicel 0.5-1(-1.5) cm long;
sepals 4, free, elliptical to ovate, 4-5 mm long,
glabrous, greenish yellow, becoming recurved;
petals absent, but receptacle with fleshy annular disk 1.5-2.5 mm high; stamens numerous,
free, 1-2 cm long, with yellowish filaments and
blackish anthers; ovary superior, long-stalked,
ellipsoid,

glabrous,

1-celled,

stigma

sessile,

indistinct. Fruit a globose to ellipsoid berry
6-12 cm long, stalked, smooth, orange-yellow,

1—4-seeded. Seeds globose to ellipsoid, 2.5-3.5
cm long, slightly flattened, dark brown to

Other botanical information Buchholzia
comprises only 2 species. Buchholzia tholloniana Hua (synonym: Buchholzia macrothyrsa
Gilg) closely resembles Buchholzia coriacea
andis used for similar medicinal purposes. The
seed is also used as a substitute of capsicum
pepper and the wood occasionally for house
construction; the two species have often been
confused in the literature. Buchholzia tholloniana
differs in slightly narrower leaves with more
numerous lateral veins and often more
branched inflorescences, and is found in Cameroon, Central African Republic, Gabon, Congo,

DR Congo and Cabinda (Angola).
Growth and developmentIn Nigeria flowers can be found almost throughout the year.
In Cameroonthe tree flowers in the dry season
from September to January. In Cote d'Ivoire it
flowers in August-December and ripe fruits
can be found in February-March. The fruits
are eaten by elephants, which disperse the
seeds. In Ghana seeds have been found germinating in elephant dung.
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Ecology Buchholzia coriacea occurs in the
understorey of humid, evergreen lowland rainforest, in primary as well as secondary forest.
It is often found on river banks. In Cameroonit
grows in regions not far from the coast with
2200-5000 mm annual rainfall, in forest dominated by Lophira alata Banks ex P.Gaertn. and
Sacoglottis gabonensis (Baill.) Urb., whereas
Buchholzia tholloniana occurs more inland in
regions with less rainfall, often in semideciduousforest.
Propagation and planting Seeds start
germinating 1-2 months after sowing. The
germination rate of seeds is generally high
without pre-treatment.
Buchholzia coriacea can be propagated by singlenode stem cuttings taken from 2-months-old
seedlings, with or without treatment with
growth hormones. A survival rate of 96% was
recorded for cuttings.
Management Buchholzia coriacea and
Buchholzia tholloniana are sometimes planted
in villages as a medicinal plant.
Genetic resources Buchholzia coriacea has
a fairly large distribution area and is locally
common, e.g. in Ghana, and therefore it does
not seem to be threatened by genetic erosion as
long as its habitat, i.e. lowland rainforest, still
covers larger areas. The same applies to Buchholzia tholloniana.
Prospects Buchholzia coriacea is an example
of a medicinal plant commonly used in tropical
Africa of which the traditional uses are supported by the results of pharmacological research. This relates to antimicrobial, anthel-

mintic, anti-trypanosomal, hypoglycaemic and
analgesic activities. A logical next step would
be the development of the crude products into
standardized, quality-controlled drugs for more
reliable and safer usage.
The use of the seeds as a spice warrants investigation; particularly toxicological studies are
neededas a basis for safe usage.
Major references Adisa, Choudhary & Olorunsogo, 2011; Akinyele, 2010; Burkill, 1985;
Ezeja, Ezeigbo & Madubuike, 2011; Neuwinger, 1998; Nwaehujoret al., 2012; Nweze, 2011b;

Kers, 1986; Kers, 1987; Latham, 2004; Neuwinger, 2000; Nweze, Anene & Asuzu, 2011a;

Nweze, Fakae & Asuzu, 2008; Raponda-Walker
& Sillans, 1961; Ubbaonu & Nwosu, 2008;
Vivien & Faure, 1996.

Sources of illustration
Risseeuw, 1964.
Authors R.H.M.J. Lemmens

BUCKOLLIA VOLUBILIS (Schltr.) Venter & R.L.

ProtologueS. Afr. J. Bot. 60(2): 97 (1994).
Family Asclepiadaceae (APG: Apocynaceae)
SynonymsCurroria volubilis (Schtr.) Bullock

(1954).
Origin and geographic distribution Buckollia volubilis occurs in Ethiopia, Somalia, Kenya,

Uganda and Tanzania.
Uses In Kenya a decoction of the stem bark
is taken to ease childbirth and to treat malaria.
In Tanzania pounded tuber in water is drunk
as a galactagogue. It is also given to cows to
increase milk production.
The latex is used by the Turkana people as
glue to fix spearheads to the shaft. The aerial
parts are sometimes eaten as a vegetable.
Description Small, twining liana up to 4 m
long; several stems arising from large tuber;
stem up to 1 cm in diameter, bark greyish
brown, short hairy when young; latex in all
parts. Leaves fascicled on stunted lateral
shoots, opposite on normal shoots, simple and
entire; petiole 1-3 mm long; stipules absent;
blade narrowly to broadly obovate, 35—50(—65)

mm x 7—15(—24) mm, base cuneate, apex acute
to obtuse or dented, short-hairy. Inflorescence

Nweze, Anene & Asuzu, 2011; Ogundele, 2005;

Other references Adediwura et al., 2011;
Adjanohounet al. (Editors), 1988; Ajaiyeoba et
al., 2003; Ajaiyeoba, Onocha & Olarenwaju,
2001; Aké Assi et al., 1985; de Koning, 1983;

Fred-Jaiyesimi, Adepoju & Egbebunmi, 2011;
Hauman & Wilczek, 1951; Hawthorne, 1995;

1989;

1986;

Verh.

Risseeuw, 1964.

Hawthorne & Jongkind, 2006; Keay,

Kers,

Buckollia volubilis — wild
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a few-flowered monochasium or dichasium,
peduncle 2-8 mm long, bracts narrowly trian-

CADABA FARINOSAForssk.

gular, c. 1 mm long. Flowers bisexual, regular,

Protologue F1. aegypt.-arab.: 68 (1775).
Family Capparaceae
Chromosome number n = 16
Vernacular names Cadaba bush, herd-boy’s
fruit (En). Kibilazi mwitu, mvuija vumo (Sw).
Origin and geographic distribution Cadaba farinosa is widely distributed in the low
rainfall areas of tropical Africa from Senegal
and Mauritania east to the Red Sea and extending southward to Tanzania, DR Congo and
Angola.
Uses Plant parts of Cadaba farinosa are
widely used as an anti-inflammatory agent and
for the treatmentof colic, conjunctivitis, stomach ache and snakebite. Leaves are considered
to be purgative, anti-syphilitic, anthelmintic
and anti-phlogistic and employed in the preparation of medicated oils. Leaves are also used

5-merous, fragrant; pedicel 1-2 mm long; sepals (broadly) ovate, up to 2 mm long, apex
acute, brownish, white long-hairy; corolla with
tube c. 1 mm long, lobes narrowly triangular to
narrowly ovate, 5-7 mm X 2—3 mm, apex acute

to obtuse, glabrous, greenish to yellowish,
glandular swelling rounded, dull red-brown;
corona lobes filiform, 4-9 mm long, pink, yellow to brownish at base; interstaminal disks
between corona lobes, lobular; stamens with
filaments c. 1 mm long, anthers c. 1 mm long,

fused to stigmatic head, pollen tetrads tetrahedral or rhomboidal, pollen carrier spoonshaped; ovary semi-inferior, 2-celled, style columnar, c. 1 mm long, stigmatic head c. 1.5 mm

long. Fruit a pair of spreading follicles, each
narrowly cylindrical, 14.5-19 cm x 6-8 mm,
apex blunt, greyish brown, densely warted,
many-seeded. Seeds narrowly ovoid, 5-7 mm Xx
c. 2 mm, smooth, with a coma of whitish hairs,

25-30 mm long.
Other botanical information Buckollia
belongs to subfamily Periplocoideae and comprises 2 species, Buckollia volubilis and Buckollia tomentosa (E.A. Bruce) Venter & R.L.
Verh. Buckollia tomentosa occurs only in
northern Uganda and southern Ethiopia and is
relatively rare. Buckollia closely resembles
Tacazzea and Periploca.
Ecology Buckollia volubilis is widespread and
common, and occurs in Commiphora-Acacia
shrub savannah, and also on mountain slopes
and amongrocks, at 400-1300 m altitude. The
annual rainfall is between 250-600 mm. North
of the equator Buckollia volubilis flowers from
March—November, and south of the equator
from October—April.
Genetic resources Buckollia volubilis is
relatively commonin East Africa and therefore
not threatened by genetic erosion.
Prospects Buckollia volubilis will remain of
minor importance only, unless chemical and
pharmacological analyses reveal new possibilities.
Major references Neuwinger, 2000; Venter
& Verhoeven, 1994.
Other references Morgan, 1981; Venter &

as a remedy for cough, rheumatism, fever,

colds, dysentery and as poultice for carbuncles
and sores. In Yemen the leaves are used in the
treatment of urinary infection and hemorrhoids. Leaf extracts are taken in India as a
cure for liver damage. The roots possess medicinal properties similar to those of the leaves.
The roots are burned and the ash is used to
neutralize venom from snakebites. Ash of the
burned plant is rubbed into the skin to relieve
general body pains. Flower buds are stimulant,
antiscorbutic, purgative, emmenagogue, anti-

phlogistic and anthelmintic (especially for
roundworms). An infusion prepared of the
roots, mixed with those of Moringa oleifera
Lam., is used to treat trypanosomiasis in animals. The leaves and roots are used in traditional veterinary medicine to treat anthrax. In

Verhoeven, 2001.

Authors G.H. Schmelzer
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Burkina Faso it is used as a cure for hemorrhagic septicemia, a disease caused by the bacterium Pasteurella multocida, in domestic an-

imals.
The leaves and young twigs can be eaten after
pounding and boiling or are pounded with cereals and can be consumed or traded after drying into a pudding or cake. Poundedleaves are
often cooked with couscous. It is also popular
as famine food. Dried leaves are used for flavoring and macerated flowers are used as a
sweetener. Fruits are edible. It is a good forage
plant. In parts of Ethiopia, during the dry season it is often the only source of green roughage. In Kenyatraditional stools are made with
the wood because it can easily bend. In the
Taita Hills of Kenya it is planted in compounds
as an ornamental, as a live fence and as shade
for chicken. The wood is used as firewood. The
bark is used for tying and to make ropes. In
Eritrea twigs of Cadaba farinosa are used as a
toothbrush (‘miswak’). The bark is used as a
condiment. In Nigeria soft-drinks called ‘kunw’
are producedlocally from several cereals (millet (Pennisetum glaucum (L.) Br.), sorghum
(Sorghum bicolor (L.) Moench), maize (Zea
mays L.), rice (Oryza sativa L.) or fonio (Digitaria exilis (Kippist) Stapf), in which a crude
extract of Cadaba farinosa can be added as a
condiment. Preparations made from the plant
are used in cleaning ceremonies in the Sudan.
Properties The spermidine alkaloids cadabicine and cadabicine diacetate have been
isolated from the stem bark. Flavonols, flavonol
glycosides, gallic acid, ellagic acid, p-coumaric
acid and ferulic acid and the alkaloids stachydrine and 3-hydroxystachydrine were isolated
from the leaves. Cadabicilone, a sesquiterpene
lactone of the eudesmanolide type, was isolated
as well. Cadaba farinosa extracts can hydrolyze starch, which explains their use as a saccharification agent in the production of drinks;
they reduce the viscosity and decreases the
specific density.
Tests with an ethanol extract of the leaves did

species of camels in northern Kenya. The nutritional composition, on dry weight basis of the
leaves browsed by camels, has been found to
vary with the season. The reported ranges are:
crude protein 15.2-18.2%, neutral detergent
fibre 60.6—80.4% and ash 7.0-8.1%.
Description Small, evergreen shrub up to 5
m tall or small tree up to 8 m tall; bark smooth,
reddish brown; branches arching, young
branches powdery-hairy, with scales or spreading hairs. Leaves alternate, simple and entire;

stipules linear-lanceolate, up to 1.5 mm long,
persistent; petiole up to 3 mm long; blade oblong or elliptical, 5-50 mm x 3-30 mm, apex
rounded to acute with a short stiff point, greyish, young leaves powdery-hairy, pinnately
veined with 4—5 pairs of lateral veins. Inflorescence a terminal, small, few-flowered, flattish-topped raceme orflowerssolitary. Flowers
bisexual, regular; pedicel 5-15 mm long; sepals
4, unequal and soon falling, outer sepals elliptical, 5-14 mm long, strongly concave, apex
acute, inner sepals flat and obtuse; petals 4, c.
12 mm long, linear, creamy-yellow to dirty
pink, soon falling; androgynophore 4—5 mm
long, stamens (4—)5, filaments 1—2 cm long;

not show significant antioxidant, antibacterial,

antifungal or cytotoxic activities, except
against the fungus Trichophyton mentagrophytes. The hepatoprotective activity of ethyl
acetate and aqueous extract of the roots
against CCl.-induced hepatotoxicity in rats has
been tested. Both extracts were active but the
ethyl-acetate extract was more potent than the
aqueous extract. Both extracts also showed
antioxidantactivity in vitro.
Cadaba farinosa is one the preferred forage

Cadaba farinosa — 1, flowering twig; 2, flower,
8, young fruit; 4, seed.
Redrawn and adapted by J.M. de Vries
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ovary cylindrical, 1-celled. Fruit a cylindrical
capsule, up to c. 4 cm X c. 4 mm, slightly constricted between seeds, stalked, dehiscing from

below with 2 valves, many-seeded. Seeds
rounded to kidney-shaped, 2.5—-3 mm in diameter, embeddedin red pulp.
Other botanical information In Cadaba
farinosa 2 subspecies are recognized. In subspecies adenotricha (Gilg. & Gilg-Ben.) R.A.
Graham the twigs are covered with short
spreading glandular hairs and its distribution
is restricted to DR Congo, Rwanda, Sudan,
Uganda, Kenya and Tanzania. In subspecies
farinosea the twigs have no hairs but in return
are covered with sessile scales. Cadaba is a
genus of c. 30 species distributed throughout
the Old World, of which c. 22 occur in tropical

Africa. Several other Cadaba species are locally used as medicinein tropical Africa.
Cadaba aphylla (Thunb.) Wild is a twiggy
shrub up to 2 m tall with striking red flowers
and occurs in Namibia, Botswana and South

Africa in a wide variety of habitats. The moist,
powderedplant is applied as a poultice to ripen
boils and abscesses. The root is used in small
doses as a tonic and also as a purgative; an
overdose might be toxic. Plants are occasionally
grown in gardens, and shows particular potential as a plant for dry, arid gardens and will
also survive in areas with frost.
Cadaba carneo-viridis Gilg & Gilg-Ben. is a
small shrub of up to c. 1.3 m tall with a range
restricted to Kenya and Tanzaniaat altitudes
up to 600 m. A root decoction is drunk in Tanzania to treat stomach-ache.
Cadaba heterotricha Stocks ex Hook. is a tree
up to 7 m tall and occurs in Ethiopia, Somalia,
Kenya east through Arabia to Pakistan. In
Somalia the crushed leaves in water are given
to dromedariesto treat intestinal worms.
Cadaba kirkii Oliv. is a shrub up to c. 5 m tall
from Tanzania south to Zimbabwe and
Mozambique. In Tanzania the dried, pulverized
roots are taken dissolved in water as a cure for
bilharzia. The fruit is edible and the shrubs are
readily browsedbylivestock.
Cadaba natalensis Sond. is a shrub or small
tree up to 4 m tall that is distributed from
Mozambique southwards. The Zulu drink a
root extract as a cure for inflammation of the
lungs, and in Mozambique tuberculosis is
treated withit.
Cadaba ruspolii Gilg is a shrub of 1-2 m tall
distributed in Ethiopia, Kenya and Tanzania.
The Rendille people of Kenya soak bark in water that is drunk to cure malaria and stomach

ulcers. The wood is burned to fumigate containers and plants are heavily browsed by all
livestock.
Cadaba virgata Bojer is a shrub or small tree
up to 6 m tall and is an endemic of Madagascar. A leaf decoction is drunk as a cure for diarrhoea and used as a general stimulant. The use
as a stimulant is also recorded for the bark
decoction. The roots, stems and leaves are used

to treat eye infections and as an antigalactagogue.
Growth and development Cadaba farinosa
is often found at the base of other trees and is
frequently associated with Balanites aegyptiaca
(L.) Delile and Maerua spp. It often grows on
termite mounds. Flowering occurs at the end of
the dry season or start of the rainy season.
Ecology Cadaba farinosa prefers heavy soils
but is also found on sandy soils, stony slopes
and along periodically inundated depressions,
from sea-level up to 1700 m altitude. It is found
in areas with an annualrainfall of 200-500 mm.
Propagation and planting Regenerationis
by seeds. The 1000-seed weight is c. 125 g.
Seeds loose viability fast so fresh seeds are to
be used for sowing.
Management The species can be readily
coppiced but since it is almost exclusively collected from the wild, management is not yet
relevant.
Harvesting The leaves of Cadaba farinosa
are harvested extensively from the wild.
Handling after harvest Leaves of Cadaba
farinosa are either used shortly after harvest
or are left to dry in the shade.
Genetic resources There is no risk of genetic erosion of Cadaba farinosa since it is
widespread and common.
Prospects The wide range of medicinal uses
of Cadaba farinosa warrants research into the
medicinal and pharmacological properties, especially those of the leaves. Phytochemical
analyses indicate the presence of several
pharmacologically active compounds. A toxicity
assessment needsto be done.
Major references Ahmadet al., 1987; Burkill, 1985; Elffers, Graham & Dewolf, 1964;
Gaffa, Jideani & Nkama, 2002; Gohar, 2002;
Kers, 2000; Mbuya et al., 1994; Taddese, 2004;

von Maydell, 1986.
Other references Al Fatimi et al., 2007;
Araya, 2007; Arbonnier, 2000; Baerts & Lehmann, 2012b; Berhaut, 1967; Boiteau, Boiteau

& Allorge-Boiteau, 1999; Delaveau, Koudogbo
& Pousset, 1973; El Amin, 1990; Exell & Mendonca, 1937: Gaffa & Ayo, 2003; Gurib-Fakim
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& Brendler, 2004; Hall, 2008: Heine & Heine,
1988b; Kers, 1986; Kuria et al., 2005; Medley &
Kalibo, 2007; Neuwinger, 2000; Ribeiro et al.,

2010; Telrandhe et al., 2010; UN-EUE, 2001a;
Voigt, 2004; Wickens, 1980.
Sources ofillustration Kers, 1986.
Authors H.H. El-Kamali & C.H. Bosch

CALOTROPIS GIGANTEA(L.) W.T.Aiton
Protologue Hort. kew. 2, 2: 78 (1811).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Vernacular names Crown flower, crown
plant, giant milkweed, gigantic swallow-wort,
rubber bush, bow-string hemp (En). Mercure
végétale, faux arbre de soie (Fr).
Origin and geographic distribution Calotropis gigantea is native to continental Asia
and South-East Asia and has been introduced
in the Pacific Islands, Australia, Central and
northern South America and Africa as an ornamental near villages and temples and as a
weed. In Africa it is recorded from Gabon, DR
Congo, Sudan, Kenya, Tanzania, Angola and
Mozambique, as well as from Seychelles and

powdered root bark is used to cure dysentery,
elephantiasis, and leprosy. The stem bark is
diaphoretic and expectorant, and is used for
dysentery, spleen complaints, convulsions,
lumbago, scabies, ringworm, pneumonia, and
to induce labour. The latex is used on stings,
toothache, caries, ringworm, leprosy, syphilis,
rheumatism and tumours, and also as an antiseptic, vermifuge, emetic and purgative, as
well as for poisoning arrows. The powdered
flowers are given for coughs, colds and asthma.
The crushed and warmedleaves are applied on
burns, headaches and rheumatic pains, and as
a tincture for intermittent fever.
In Mauritius a flower infusion is taken to treat
intestinal worms, rheumatism and epileptic
attacks. The fruit pulp is considered abortive.
The smokeof dried, burned leavesis inhaled to
calm asthma attacks. In East Africa the wood
is also used as a toothbrush. The French name
‘mercure végétal’ refers to its use as an alternative to mercury in the treatment of syphilis.
In the past both Calotropis gigantea (Madar
fibre) and Calotropis procera (French cotton or
Akund) were cultivated and used as a source of
a strong bark fibre for string, fishing nets and
cloth, and their seed floss was used for packing

Mauritius. However, its distribution is incom-

and stuffing, as it was too short and too light

pletely known, and it probably occurs in other
countries as well.
Uses Calotropis gigantea and Calotropis
procera (Aiton) W.T.Aiton generally have similar uses. Calotropis gigantea is mainly used in
Africa and South-East Asia by immigrants

for spinning. In Indonesia and Thailand, however, the floss is said to be made into thread,
sometimes combined with cotton fibre. Calotropis gigantea has also been tested for use in the
paper pulp fabrication, and as a source of methane, through anaerobic fermentation for biofuel production, although its potential is limited
dueto its invasive properties. Calotropis gigantea is sometimes used as fuel wood, but it is of
poor quality. In Indo-China, charcoal from the
wood was used in gun powder andfireworks.
The leaves can be used for mulching, green
manuring of rice fields and for binding sandy
soil. In Vietnam, Calotropis gigantea is planted
as a hedge plant. A fermented mixture of the
latex and salt is used to remove the hair from
goat skins for productionof ‘nari leather’ and of
sheep skins to make leather which is used for
book-binding. The gynostegium is used by the

from India, and the uses have thus spread. The

whole plant is used for skin diseases, boils and
sores and as a tonic and purgative in small
doses, and as an emetic in larger doses. The

Chinese in Indonesia in sweetmeats. In India,

Calotropis gigantea — planted and naturalized

Thailand, the Philippines and Hawaii the longlasting flowers of Calotropis gigantea are used
in various floral arrangements in temples and
in rosaries. It is also widely planted as an ornamental.
Production and international trade In
Africa Calotropis gigantea is only used on a
local scale.
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Properties All parts of Calotropis gigantea
are toxic, due to the presence of several cardiac
glycosides (cardenolides). The latex contains
the cardenolides calotropin, calotoxin and
uscharin (which has been patented to combat
uncontrolled cell proliferation), as well as the
proteinase calotropain. The cardiac glycosides
calotroposide A and B have beenidentified in
the root bark, together with B-calotropeol and
giganteol, the pregnanonecalotropone, several
ursane-type triterpenoids and giganticine, a
non-protein amino acid. Giganteol, a- and Bcalotropeol were also isolated from the stem, as
was B-calotropeol from the flowers. In addition,
the leaves contain the cardenolides calotropin
and gigantin, and the roots calotropin, frugoside and 4’-O-B-D-glucopyranosylfrugoside.
In addition to cardiac glycosides, several
triterpenes, cyclosadol, cycloart-23-ene-3B—25diol, o-lactucerol and lupeol have beenisolated
from the aerial parts.
Calotropin is a quick-acting heart stimulant,

and gastrointestinal motility in rats. An ethanolic extract of the stem showed significant
protection against carbon-tetrachloride-induced liver damagein rats. An extract of the aerial parts showed significant protection against
lipid peroxidation at I[Cso = 90 m/ml, indicating a strong antioxidant potential. The latex
extract hydrolyzed casein, fibrinogen and crude
fibrin as well as blood and plasma clots dosedependently, and exhibited procoagulant activity
as assayed by re-calcification time. It also
showed thrombin-like activity. Chloroform and
n-butanol extracts of the aerial parts showed
the highest cytotoxicity to a range of cancer
cells tested in vitro, with EDso values ranging
from 0.25—0.46 g/ml.
The cheese making capacity of the latex was
studied as well as the effect of various parameters on the coagulating activity of the latex.
The pH ofthe latex was 6.0. Coagulating activity of latex stored at 28°C was impaired within

and is known to be 15—20 times more poisonous

high stability. The optimum coagulation temperature and time for the latex were 80°C and
5 minutes, respectively. The optimum concentration of the latex for milk coagulation was
1.5%. As the temperature rose, the coagulating
activity increased. Yields were lower when
coagulation time was longer. The protein, fat,

than strychnine: minute amounts can cause
death. In the cat, the cardiotonic actions of

calotroposide, calotoxoside and uscharin are
83%, 76% and 58% of the action of ouabain,
respectively. The lethal dose for calotropin is
0.12 mg/kg. Calotropone, as well as other isolated cardenolides, display inhibitory effects
towards variouscell lines of human origin.
Calotropis gigantea is also known to causeallergic contact dermatitis, and the latex causes

kerato-conjunctivitis.
Different root and leaf extracts showed analge-

24 hours, whereaslatex stored at 4°C showed

and lactose contents of the cheese were 20%,

14.5% and 2.5%, respectively.
Different plant part extracts or dried powdered
parts, and especially whole plant extracts
showed significant antifeeding, insecticidal, and
growth inhibitor activities of the seed storage

sic, antipyretic, anticonvulsant, antiarthritic,

pests

anxiolytic and sedative activity in various experimental models with rats. In similartests, a
hydroalcoholic extract of the aerial parts possessed potent anti-inflammatory effects, and a
chloroform and an ethanolic flower extract
showed significant anti-inflammatory and antiulcer activities. An ethanolic root extract exhibited 100% pregnancy interceptive activity in
rats when administered as a single oral dose of
100 mg/kg at 1 day postcoitum, or at a dose of
12.5 mg/kg when administered during 5—7 days
postcoitum schedules. When administered during the implantation period most of the implantations showed signs of resorption. A hydroalcoholic extract of the aerial parts showed
significant antidiarrhoeal activity against castor oil-induced-diarrhoea in rats when administered intraperitoneally. An alcoholic flower
extract also showed significant antidiarrhoeal
activity against castor-oil-induced diarrhoea

oryzae and Tribolium castaneum adults, 3rdinstar of Spodoptera exigua larvae, and eggs of
Helicoverpa armigera. The latex showed significant nematicidal properties against the rootknot nematode, Meloidogyne incognita and
cowpea cyst nematode, Heterodera cajani. Seed
treatment with the dry leaf powder of Calotropis gigantea resulted in the highest seed germination (98%), and the highest percentage of
seedling establishment. Root dip treatment
with leaf extracts resulted in a significant reduction of Meloidogyne incognita population in
the soil at 45 days after transplanting and at
harvest, and in increased fruit yield by 24%.
Giganticine exhibited a significant antifeedant
activity against nymphs of the desert locust
Schistocerca gregaria. Fresh leaves at an application rate of 200 kg/ha showed significant
molluscicidal activity against golden apple
snail (Pomacea canaliculata) in rice. Different

Callosobruchus

maculatus,

Sitophilus
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extracts of the aerial parts and leaves showed
significant antifungal properties against the
fungal pathogens Phyllactinia corylea (powdery
mildew), Peridiopsora mori (brown rust), Pseudocercospora mori(black leaf spot), Myrothecium
roridum (brown leaf spot) and different
Fusarium spp. in mulberry (Morus spp.). A
methanolic extract of the aerial parts showed
antifungal activity against the seedborne fungi
Colletotrichum graminicola, Drechslera sorokiniana,

Fusarium

solani,

Macrophomina

phaseolina and Phomopsis sojae.
Calotropin and uscharidin were obtained after
120 days from shoot tips established from tissue culture on Murashige and Skoog basal medium supplemented with auxin-cytokinin.
The bark fibres are long, with a thin wall relative to their diameter, and are therefore lightweight. Floss is made upof fibres 2-3 cm long
and 12-42 um wide. The bark and seed fibres
contain as main components holocellulose 76%
and 69%, cellulose 57% and 49%, lignin 18%

and 23%, and alkali soluble substances 17%
and 15%, respectively. The mechanical properties of the bark fibres are: tensile strength 381
N/mm, strain at break 2.1% and Young’s modulus 9700 N/mm2. In general, both types of
fibres have enough potential for replacing or
supplementing other fibrous raw materials as
reinforcing agent.
Adulterations and substitutes In Asia
Calotropis gigantea is used as a substitute for
ipecacuanha (Carapichea ipecacuanha (Brot.)
L.Andersson), from tropical America, as an
effective cure for amoebic dysentery, but it has
a stronger tendency to produce vomiting and
depression. In Africa, lemon juice is sometimes
used as a substitute for the latex as a coagulant for making soft white cheese.
Description Large shrub or small tree up to
4(-10) m tall, much-branched at base, stems
erect, up to 20 cm in diameter; bark pale grey,
longitudinally cracked; young shoots woolly
hairy; latex in all parts. Leaves opposite, decussate, simple and entire, sessile; stipules
absent; blade broadly ovate to oblong-obovate,
9.5-20 cm x 6—-12.5 cm, base cordate with semiamplexicaul lobes, apex almost acute, shorthairy beneath. Inflorescence an axillary, umbellate to almost corymbose cyme up to 12.5 cm
in diameter, peduncle 6—12 cm long, stout, secondary branches up to 2 cm long. Flowers bisexual, regular, 5-merous, white, cream, lilac
or purple; pedicel 2.5—4 cm long, densely woolly
hairy; calyx lobes broadly ovate, 4-6 mm x 2-3
mm; corolla 2.5—4 cm in diameter, lobes broad-

Calotropis gigantea — 1, flowering branch; 2,
gynostegium in longitudinal section; 3, pollinium;4,fruit.
Source: PROSEA
ly triangular, 10-15 mm X 5-8 mm; corona
with 5 narrow, fleshy scales, laterally compressed, 6-11 mm long, adnate to and shorter
than the staminal column, forming an upturned horn with 2 rounded auricles on either
side, cream orlilac to purple, with a dense longitudinal dorsal row of short white hairs; ovary
superior, 2-celled, gynostegium up to 1 cm long,
stigma head star-shaped. Fruit a pair of follicles, each follicle ovoid, boat-shaped, inflated,

6.5—10 cm X 3-5 cm, many-seeded. Seeds ovoid,
5-6 mm long, with 2-3 cm long coma at one
end.
Other botanical information Calotropis
comprises 3 species. Calotropis gigantea can
best be distinguished from Calotropis procera
by the length of the staminal corona, which is
up to 11 mm in Calotropis gigantea and up to 5
mm in Calotropis procera.
Growth and development Calotropis gigantea is fast growing and flowers throughout the
year, but especially during the hot season. It is
primarily pollinated by bees, butterflies and
wasps. Some reports indicate that Calotropis
gigantea affects germination and seedling vig-

34

MEDICINALS 2

our of agricultural crops. However, the extracts
failed to produce any detrimental effects on
weeds.
Ecology Calotropis gigantea grows in dry
uncultivated land, open waste land, along
roadsides and railways, up to 1000 m altitude.
It grows on a variety of soils, but prefers littoral sandy soils, and in different climates, but
usually with a periodic dry period.
Propagation and planting Calotropis gigantea can be propagated by seed or stem cuttings. The seeds are dispersed by wind and
water. It can also be multiplied by tissue culture methodssuchascell suspension cultures.
Management In Thailand trial on plant
spacing of Calotropis gigantea for medicinal
purposes showed that a spacing of 0.5 m xX 0.5 m
gave higher plants, whereas at 2 m X 2 m plants
were wider, although the number of main
branches did not differ significantly.
Diseases and pests The leaf hopper Poecilocerus pictus is a pest of Calotropis gigantea
plants. The oleander aphid (Aphis nerii) and
the caterpillars of the tiger butterfly (Danaus
chrysippus) and of the monarch butterfly (Danaus plexippus) feed on Calotropis spp., using
the cardenolides as a chemical defence mechanism. The nematodes Meloidogyne incognita
and Meloidogyne javanica are found on the
roots of Calotropis gigantea in India, although
the leaf extract kills them. A sap-transmissible
mosaic disease of Calotropis gigantea is transmissed by Aphis nerit.
Harvesting Theleaves, flowers and roots of
Calotropis gigantea are harvested throughout
the year.
Yield In Thailand Calotropis gigantea reaches a maximum height of 166 cm in 1 year at
a spacing of 0.6 m X 0.5 m, producing 7.3 t
fresh leaves (1.1 t dry leaves) and 56 kg latex
per hectare.
Handling after harvest The leaves of
Calotropis gigantea are cleaned with a cloth to
remove the hairs, before being used fresh or
dried in the sun.
Genetic resources No germplasm collections of Calotropis gigantea are known. The
ease of growing Calotropis gigantea and its
widespread occurrence in villages, in sandy
areas and on seashores meansthat it is in no
dangerof genetic erosion.
Prospects Calotropis gigantea has important uses in traditional medicine, although
it is very poisonous, due to the presence ofcardiac glycosides. This toxicity will strongly limit
its potential use in local medicine. Also, the

patenting of the cardenolide uscharine has not
led to its use as a medicine. Extracts of Calotropis gigantea, however, display a range of
interesting pharmacological activities, e.g. anti-ulcer, anti-inflammatory, analgesic, antipyretic, anticonvulsant, antiarthritic, anxiolytic

and sedative activity in various experimental
models with rats, which merit further research.
Major references Ahmed, Rana & Dixit,
2005; Ajay et al., 2008; Ashori & Bahreini,

2009; Chitmeet al., 2004; Gurib-Fakim, Guého
& Bissoondoyal, 1995; Kiew, 2001la; Lodhi et

al., 2009; Pathak & Argal, 2007; Rahman &
Wilcock, 1991; Srivastava et al., 2007.
Other references Adak & Gupta, 2006;
Anand, Stimson & Gray, 2002; Argal &
Pathak, 2005; Argal & Pathak, 2006; Arulprakash & Veeravel, 2007; Chitme, Chandra &
Kaushik, 2006; Chitme, Ramesh & Sadhna,

2004; CSIR, 1950; Devet al., 2002; Etchegaray
& Nishida, 1975; Maji et al., 2005; Park et al.,
2002; Patil, Babu & Chaturvedi, 2008; Patil,
Mamatha & Chaturvedi, 2007; Patil, Salunke

& Bhat, 2003; Rajesh et al., 2007; Rao et al.,
2008; Roy, Koutoulis & De, 2000; Saravanapriya & Sivakumar, 2005; Shilpkar, Shah &
Chaudhary, 2007.
Sources of illustration Kiew, 2001a.
Authors R.B. Jiofack Tafokou

CALOTROPIS PROCERA(Aiton) W.T.Aiton
Protologue Hort. kew. 2, 2: 78 (1811).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Vernacular names Sodomapple, calotropis,
French cotton, small crown flower, rubber
bush, swallow wort (En). Pomme de Sodome,
cotton de France, arbre de soie, bois canon (Fr).
Algodäo-de-seda, bombardeira (Po). Mpamba
mwitu (Sw).
Origin and geographic distribution Calotropis procera is widespread in tropical Africa, including the Indian Ocean islands and the
northern parts of South Africa. It is very common throughout the drier parts of West and
East Africa, but much less common towards
southern Africa. It also occurs naturally from
northern Africa east throughout continental
Asia to South-East Asia. It is occasionally
planted outside its natural distribution area;
e.g. in subtropical America and Australia
where it was introduced possibly as an ornamental but it has since escaped and naturalized.

CALOTROPIS 35

Calotropis procera — wild
Uses In Africa, medicinal uses of Calotropis
procera are manifold and are rather similar to
those of Calotropis gigantea (L.) W.T.Aiton.
Roots, stem bark, latex, leaves and flowers are
all used in many and varied waysin traditional
medicine. A decoction or infusion of the whole
plant is taken as a tonic and purgative in small
doses, and as an emetic in larger doses. A decoction or infusion of the stem bark and root
bark, or the powdered bark in water is taken to
cure diarrhoea, dysentery, intestinal worms,
colic, spleen complaints, stomach-ache, cardiovascular problems, pneumonia, fever, jaundice,

elephantiasis and leprosy. Dried root powder in
water is taken to increase milk flow of nursing
mothers and is given to women to ease child
birth. Ground roots or the ash of the burnt
roots are applied as a salve or rubbed in to
treat skin rash, skin infections, venereal diseases
andleprosy. Root powder mixed with Capsicum
pepper is put in a bath to treat rheumatism
and arthritis. The root bark with latex is
smoked as remedy for cough. The stem barkis
considered in some countries as an aphrodisiac.
The latex is also used as an antiseptic, vermifuge, emetic and purgative, and is applied to
stings, umbilical cords, and in cases of toothache, caries, ringworm, guinea worm, whitlow,

boils, sores, leprosy, syphilis, rheumatism and
tumours. Leaf juice is used as a poison antidote, rubbed on scorpion stings and wounds
infected by poisoned arrows; leaf pulp is taken
to treat snakebites. They are sometimes taken
by womento induce abortion and as an uterotonic. Latex is used as nose drops to induce
sneezing to reduce headache. A leaf decoction
or infusion is drunk to treat colds, whooping

cough, oedema, intestinal worms, psychosis
and absence of menstruation. A leaf extract is
taken as a cardiotonic, and also to treat high
blood pressure and palpitations. Fresh leaves
groundin milk are taken to treat guinea worm
infections and a leaf infusion is taken to treat
dysentery. Pounded fresh leaves are put under
the pillow to treat insomnia. Leaves are used
as mattress stuffing to keep insects away.
Dried leaf powder is sprinkled on wounds to
improve healing and burnt ground leaves effectively reduce pain and swellings in rheumatic
joints. Leaves are heated, grated, mixed with
fat and applied as a paste to treat skin diseases
and lice. A leaf dressing is applied to the abdomen to ease childbirth and to treat sun
stroke. The smoke of dried, burned leaves, and
sometimes the stems, is inhaled to calm asthma attacks and severe headache. The flowers
are bitter and considered digestive, astringent,
anthelmintic, tonic, anti-inflam-matory, spasmolytic, stomachic, and useful to treat colds,

asthma, catarrh, anorexia, intestinal worms,
inflammations and tumours. A decoction of the
dried flowers is drunk to treat impotence.
The latex is toxic and can cause rash, blisters

andserious inflammations in sensitive persons
and it may lead to blindness. Ingesting larger
doses of latex produce toxic symptoms like
burningin the throat, irritation of the stomach,
nausea, vomiting, diarrhoea, tremors, vertigo

and convulsions. The latex has been used as a
hunting poison and fish poison, and sometimes
used for criminal purposes, often in combination with Strophanthusspp. In northern Sudan
accidental death of women have been reported,
who inserted tamponswith the latex to induce
abortion. A decoction of the bark or the latex or
the ash from the stem is used in veterinary
medicine for treating parasitic skin diseases
and scabies in cattle, camels and goats. The
stem bark is considered to stimulate lactation
in cattle.
Sheep, goats and camels eat the leaves, young
pods and flowers during droughts, but consumption is low. If the leaves are chopped and
mixed with other feed, consumption improves
without toxic side effects. The nectar of the
flowers is considered toxic, and gives honey a
bad taste. Beekeepers therefore often cut the
plants nearby hives.
In Benin Peul women make highly prized
cheese using the latex as a coagulant. The
cheeseis fried before being eaten. A macerated
stem bark extract is used for removing hairs
from hides and also for tanning; it can also be
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used as a dye. The stem fiber is strong and
durable and used to make ropes, bow strings
andfishing nets. The seed floss is used for mattress stuffing. In the past both Calotropis
procera (French cotton or Akund) and Calotropis gigantea (Madarfibre) were cultivated and
used as a source of a strong stem fibre, and
their seed floss was used for packing, as it was
too short, smooth and light for spinning. The
seed floss has been mixed successfully with
longer fibres, e.g. cotton, for spinning. Both
species have been tested for use in the paper
pulp fabrication, and as a source of methane
through anaerobic fermentation for biofuel
production, although its potential is limited
due to its invasive properties. Recently in Iran,
commercial interest has grown for the use of
the fibers as reinforcement agent for thermoplastics composites. The stems are used as
firewood and charcoal in impoverished areas.
The coal is also used to polish bull’s horns. The
stems produce a smokyfire, suitable for drying
fish. The stem pith makes good tinder. The
stems are termite proof and used for roofing
and building huts. The very light wood can also
be used asfishing net floats. Calotropis procera
leaves can be used for mulching and green manure. It is planted to prevent soil erosion and is
occasionally grown as an ornamental in dry or
coastal areas. In Australia Calotropis procera
is considered an invasive plant.
Production and international trade In
Africa Calotropis procera is only used on local
scale for medicinal purposes. In Nigeria it is
sometimes planted as a forage shrub on a small
scale. No statistics are available on production
or traded volumes orvalue.
Properties A vast number of publications
have been written on the chemical and pharmacological properties of Calotropis procera.
All plant parts are toxic, due to the presence of
cardiac glycosides (cardenolides). The latex is
by far the most rich in cardenolides, with 162
mg/g at dry weight, compared to 2 mg/g of the
total leaf dry weight. The latex contains as
main cardenolides uscharin (which has been
patented to combat uncontrolled cell proliferation), calotropagenin, uscharidin, uzarigenin,
calotropin, calotroposide, calactin, calotoxin,
voruscharin,

ascleposide,

coroglaucigenin,

proceroside, proceragenin and syriogenin.
Some of these compounds might actually be
artefacts, formed as a result of hydrolysis during extraction. The quantities of cardenolides
in the stem, fruit, leaves and root bark are different from the quantities found in thelatex.

The main cardenolides of the latex are
uscharin and calotropagenin, of the stem
uscharidin, calotropin and proceroside, of the
leaves calotropin and calotropagenin, of the
fruit pericarp coroglaucigenin, uzarigenin and
calactin, and of the root bark calotoxin and
calactin. The seeds contain 0.23-0.47% cardenolides, mainly coroglaucigenin (sample from
Eritrea) or frugoside (sample from Malawi).
Besides the cardenolides, other alkaloids, saponins, sterols, triterpenes, coumarins, tannins

and flavonoids were isolated from the whole
plant. The major flavonoid is rutin (quercetin3-rutinoside): roots contained 1.7%, stem 4.8%,
leaves 5.0%, flowers 7.6% and latex 9.7%. The

whole plant is furthermorerich in resins, fatty
acids, proteases, hydrocarbons, amino acids
and minerals. The latex contains 11-23% rubber,

the triterpenoids @- and B-amyrine, lupeol, taraxasteryl

acetate,

o-

and

B-calotropeol,

3-

epimoretenol, multiflorenol, cyclosadol, several
triterpene esters, the sterols B-sitosterol and
stigmasterol, the non-toxic cysteine proteases

calotropain, procerain and procerain-B and the
alkaloid choline From the root bark several
digitanol glycosides were isolated, which lack
cardiac activity. From the flowers, cyanidin-3-

rhamnoglucose and thetriterpene calotropenyl
acetate have been isolated. From the leaves a
polysaccharide was isolated. The polyphenol
content in different plant parts varied from
3.3% (leaf) to 4.9% (stem).
Calotropin is a quick-acting heart stimulant,
and is knownto be 15—20 times more poisonous
than strychnine: minute amounts can cause
death. In the cat, the cardiotonic actions of
calotroposide, calotoxoside and uscharin are
83%, 76% and 58% of the action of ouabain,

respectively. The lethal dose for calotropin is
0.12 mg/kg. Calotropin inhibited spermatogenesis in male rats and rabbits and induced abortion in female rats and rabbits.
Different root bark, stem bark, leaf, flower and
latex extracts showed significant anti-ulcer,
anti-inflammatory, anticoagulant, analgesic,
antidiarrhoeal, spermicidal, antioxidant, hepatoprotective, wound-healing, cough-suppressing,
smooth muscle-contracting and neuromuscular
blocking activity in various experimental models with rodents; they showed weak antipyretic
activity. Different extracts also showed larvicidal, molluscicidal, antimycoplasmal, anthel-

mintic, antiviral, antibacterial and antifungal
activities in vitro and in vivo, as well as dose-

dependent inhibitory effects on chloroquinesensitive and chloroquine-resistant Plasmodium
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falciparum strains. Different plant extracts
displayed highly significant cytotoxic activity
against a panel of 57 human cancercell lines,
as well as significant cell division inhibition
capacity in cancercells.
In a feeding trial using the flowers as a substitute of sorghum (Sorghum bicolor L.) hay in a
diet for lambs, it was found that the flowers
can represent up to 16.5% of the total food ingestion or 33% of the roughage, without significant reduction of weight gain. Shade-dried
Calotropis procera leaves contain 94.6% dry
matter: 20.9% ash, 19.6% crude protein, 2.2%

fat, 43.6% acid detergent fibre, 19.5% neutral
detergent fibre, 5% magnesium, 2% oil, 0.59%

phosphorus, 0.2% zinc, 0.04% iron and 0.02%
calcium.
Calotropis procera has been tried for cultivation in vitro in order to obtain active molecules.
Anti-inflammatory and anti-nociceptive proteins were present in callus and root extracts;
however, these proteins did not possess cytotoxic or anti-tumorigenic activity. Larvicidal
proteins were present, but they werenot related to others that have been reported previously
in latex.
The diameter of the fiber from the stem bark
ranges from 30 to 50 um andthefiber length
ranges from 9.5 to 30 mm.
Adulterations and substitutes Alkaloids
and cardenolides similar to those of Calotropis
procera have been found in Calotropis gigantea
and several other Asclepiadaceae.
Lemonjuice is sometimes used as a substitute
for the latex as a coagulant for making soft
white cheese.
Description Shrub or small tree up to 2.5(-6)
m tall, stems erect, simple or branched, woody
at base, bark grey or pale brown, fissured,

corky, slash yellowish-white, latex copious;
young branches densely white hairy, soon almost glabrous. Leaves opposite, decussate,
simple and entire, almost sessile; stipules ab-

sent; blade oblong-obovate to broadly obovate,
5-30 cm X 2.5-15 cm, apex abruptly and shortly acuminate, base cordate, succulent, densely
white short-hairy below when young, pinnately
veined with 6-10 pairs of lateral veins. Inflorescence an axillary umbellate cyme up to 10
cm in diameter. Flowers bisexual, regular, 5-

merous; pedicel 1—3 cm long; calyx lobes ovate,
4-7 mm X 3—4 mm; corolla pale whitish-green
with large lilac to purple patches on the lobes,
campanulate, 2-3 cm in diameter, lobes broad-

ly triangular, 11-20 mm x 9-10 mm, united at
base for 6-7 mm; corona with 5 compressed

Calotropis procera —

1, part

of flowering

branch;2, flower;3, fruit.

Source: Flore analytique du Bénin
lobes, 6.5-11 mm xX 3-4.5 mm, adnate to the

staminal column, purple; ovary superior, 2celled, gynostegium c. 6 mm long, stigma head
5-pointed. Fruit a pair of follicles, each follicle
ovoid, fleshy, inflated, 6-10 cm xX

3-7 cm,

many-seeded. Seeds ovoid, flattened, c. 6 mm
long, with 3—4 cm long white comaat oneend.
Other botanical information Calotropis
comprises 3 species and originates in the Old
World tropics. Calotropis procera can best be
distinguished from Calotropis gigantea by the
length of the staminal corona, which is up to 5
mm in Calotropis procera and up to 11 mm in
Calotropis gigantea.
Growth and development Calotropis
procera flowers and fruits throughout the year.
Growth is rapid during the wet months but
slows down during the dry season. Age atfirst
flowering is 2 years. Each flower remains open
for 10-12 days; they are mainly pollinated by
insects. The seeds are dispersed by wind.
Growth can be up to 1 m duringthe first year
after emergence. Senescence of individual
stems takes place after about 5 years but
plants often resprout afterwards, also after
burningor cutting.
Ecology Calotropis procera is common in
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semi-arid conditions on deep, sandy soils, sand
dunes, roadsides, rubbish heaps, cultivated and

at least 500 mm annualrainfall or supplementary irrigation. Where water is not limiting,

fallow land, disturbed land and waste places,

10,000 plants/ha at 1 m X 1 m distanceis feasible,

from sea-level up to 1300 m altitude. It is generally regarded as an indicator of overgrazed
land and exhausted soil. It grows mostly in dry
habitats with mean annualrainfall of 300—400
mm, but also occurs in areas with up to 1000
mm/year. It has even been recorded in excessively drained soils in areas with as much as
2000 mm/year. It favours open habitat with
little competition, as competition with tall
weeds, bush and grass weakens existing
plants, and shade by trees often eliminatesit.
Calotropis procera is drought-resistant and
highly salt-tolerant.
Propagation and planting Calotropis
procera is propagated by seed, root suckers,
root cuttings and stem cuttings. Each year
hundreds to thousands of seeds may be produced per plant. There are about 100,000
seeds/kg, half the seed weight being in the coma (seed floss). Seeds do not have dormancy;
germinationof fresh seed is 55-90% and varies
from 1 to 9 weeks. Pretreatment of seeds is not
necessary. The seeds can be sown into seedbeds
at a depth of 3—4 cm, but sowing directly into
pots is also possible because of the high germination rate. An alternating temperature regime of 35—40°C and 20-22°C improves germination. The seedsare not initially responsive to
light, but are affected by light quality and become responsive after long exposure to far-red
radiation, such as under dense canopy, which
inhibits germination.
Mature fruits should be collected just before
the dehiscence and the hairs should be removed from the seeds. The seeds should be
dried in the sun for 3-4 days before storage.
Seeds lose their viability after about one year.
Vegetative propagation through stem and root
cuttings is very useful in large-scale multiplication of preferred genotypes.
Management Calotropis procera is wellsuited for intensive energy farming in arid or
semi-arid regions where frost is not a limiting
factor. Cultural practices in plantations include
regular weeding, coppicing andfertilization. It
has been cultivated in South America and the
Caribbean Islands for the production of fibers.
A single harvest per season is preferable to a

but usually 5,000 plants/ha at 2 m x 1 m is recommended. During the first year after planting
watering is every week, during the second year
every two weeksandafter the second year every month and no irrigation in rainy season.
Nutrient requirements for maximum biofuel
production are not yet well-defined, although it
reacts very well to organic and inorganic fertilizers. Leaf litter and prunings from the plantation can also contribute to improving the
organic matter contentof the soil.
In areas where Calotropis procera is not want-

double harvest, as a single harvest saves ener-

gy input both on the farm and in the processing
plant. Economically sustainable biofuel production plantations require well-drained soils of
reasonable physical and chemical quality and

ed, mechanical and chemical controlis difficult,
expensive and often impractical. Nevertheless,

the quickest way to deal with single plants or
small colonies is uprooting or repeated spraying with herbicides. In localized areas some
biological control has been reported, e.g. in
Sudan, where the fruit fly Dacus longistylus
destroyed most of the fruits, and in India
where the root parasite Cistanche tubulosa
(Schenk) Hook.f. weakened the plants. However,
both are not host-specific.
Diseases and pests Calotropis procera is
rather susceptible to pests. Caterpillars are the
main pest but aphids, fruit flies, grasshoppers
and other insects also eat or suck the leaves
and fruits despite the toxic latex within. The
oleander aphid (Aphis nerii) and the caterpillars of the tiger butterfly (Danaus chrysippus)
feed on the leaves, using the cardenolides as a
chemical defence mechanism. Termites may be
a problem locally. Calotropis procera is a host
for sandalwood, Santalum album L., a partial

root parasite. In India the nematodes Meloidogyne incognita and Meloidogyne javanica are
found on the roots, although the leaf extract
kills them.
Harvesting Roots, leaves and bark of young
and older plants alike are harvested throughout the year according to need and availability.
In some cases, plants are completely uprooted
after which the roots are separated from the
rest of the plant and both parts are separately
processed.
In order to obtain the seed floss, ripe but green
and unopened fruits are picked and opened.
Whenthe seeds are rubbedlightly against the
palm of the hand, theyfall off readily from the
floss. Stem bark is peeled by hand or mechanically in processing plants to obtain longstrips.
Yield Statistics on yield are difficult to obtain as Calotropis procera is often collected
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from the wild. Reports from India, where it is
planted as biofuel suggest that it has a potential crop yield of about 90 t/ha twice a year,
although other reports mention 2—40 t/ha of
dry material, depending on the agro-climatic
conditions of growth. Annual yields of up to
500 kg/hafibers are reported.
Handling after harvest The aerial parts,
bark and roots are cleaned, after which they
can be used directly or dried in the shade,
powderedandstored for future use.
Genetic resources Calotropis procera is
widespread in the tropics and subtropics and is
certainly not endangered. Selection of superior
genotypes is only done on a small scale and no
overview is available.
Breeding Breeding programs have been
initiated recently in e.g. India, but information
on progress is not yet available. Most plant
material used so far is derived from simple
selection within wild populations. Variation
between plants for vigour and fruit yield is
tremendous and great genetic improvement
maytherefore be expected from breeding.
Prospects Calotropis procera is a very important plant in traditional medicine. Several of
the traditional uses have been validated by
research, and much pharmacological research
hasbeen effected including its anticancer, antiulcer, anti-inflammatory, analgesic, anti-diarrhoeal, spermicidal, antioxidant, hepatoprotective,
wound-healing,
cough-suppressing,
smooth muscle-contracting and neuromuscular
blocking activity as well as larvicidal, molluscicidal, anthelmintic, antiviral, antibacterial and

antifungal activities in vitro and in vivo. However, there is need for more research on the
link between activity and particular compounds.
It is probable that Calotropis procera will remain a major medicinal plant and become an
even more important multipurpose crop in Africa
than it is at present. The industrial demandfor
Calotropis procerais likely to increase as novel
applications are developed. More agronomic
and breeding work needs to be done to maximize the biofuel production potential per hectare.
Rapid multiplication techniques and facilities
have to be developed to make improved planting material available in adequate amounts.
The risk of Calotropis procera becoming a weed
should be taken into account in areas where it
does not occurnaturally.
Major references Ahmed, Rana & Dixit,
2005; Arbonnier, 2000; Baerts & Lehmann,
2011la; Bagherwal, 2011; Chavda, Vadalia &

Gokani, 2010; de Freitas et al. 2011; de
Oliveira et al., 2007; Kiew, 2001a; Manikandan

& Arumugam, 2010; Neuwinger, 1996.
Other references Bekele-Tesemma, 2007;
Bharti, Wahane & Kumar, 2010; Burkill, 1985;
Choedon et al., 2006; de Azevédo Silva et al.,
2010; de Freitas et al., 2007; Hemalatha &

Padmini, 2011; Hong, Linington & Ellis, 1998;
Magalhaes et al., 2010; Moustafa et al., 2010;

Neuwinger, 2000; Nourbakhsh, Ashori & Kouhpayehzadeh, 2009; Orwa et al., 2009; Pandey,

Purnima Gopinathan & Tripti Bhatnagar,
2011; Rahman & Wilcock, 1991; Sakthivel,
Mukhopadhyay & Palanisamy, 2005; Teixeira
et al., 2011; Tour & Talele, 2011; Van Quaquebeke et al., 2005; Yesmin et al., 2008.

Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
AuthorsA. Maroyi

CALYCOBOLUS HEUDELOTII (Baker ex Oliv.)

Heine
Protologue Kew Bull. 16(3): 390 (1963).
Family Convolvulaceae
Origin and geographic distribution Calycobolus heudelotii is distributed from Senegal
to DR Congo and Angola.
Uses In Senegal a decoction of the leaves of
Calycobolus heudelotii is taken by draught or
used in a steam bath to overcomestiffness and
fatigue. In Côte d'Ivoire the pulped bark is
massaged onto the stomach to relieve intestinal pain. In Senegal the stems are used for
tying in construction of hatched roofs. The
flowers are frequented by honeybees.
Description Liana up to 15 m long, cylin-

Calycobolus heudelotii — wild
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drical, glabrous, with many pale lenticels.
Leaves alternate, simple and entire; stipules
absent; petiole 1-4 cm long; blade broadly
ovate to elliptical, up to 14 cm x 8 cm, base
obtuse, apex emarginate or mucronate, pilose
on both surfaces. Inflorescence an axillary
cyme, 5—10-flowered; peduncle short. Flowers
bisexual, regular, 5-merous; pedicel up to 1 cm
long; sepals 5-6 mm longatflowering, external
sepals densely hairy outside, internal sepals
hairy only along central vein; corolla funnelshaped, 1.8-2.5 cm long, white, short soft hairy

Major references Burkill, 1985; Heine,
1963b; Latham, 2005; Lejoly & Lisowski, 1985.
Other references Addo-Fordjour et al.,
2009; Betti, 2004; Hawthorne & Jongkind,
2006; Latham, 2005; Lisowski, 2009; Martins,
Gomes & Silva, 2008; Neuwinger, 2000; Staples & Austin, 2009; Tra Bi, Kouamé & Traoré,

2005.
Authors C.H. Bosch

CAPPARIS FASCICULARIS DC.

outside, limb with triangular lobes; stamens

glabrous, inserted at base of corolla tube; ovary
superior, glabrous, 2-celled, style glabrous,
stigma 2-lobed. Fruit a conical capsule c. 1.1
cm long, indehiscent, 1-seeded, enclosed in 2
enlarged unequalouter sepals, c. 2 and 6 cm in
diameter.
Other botanical information Calycobolus
comprises 28 species, of which 25 occur in continental tropical Africa and 3 in tropical America. One species from Madagascar thought to
belong to Calycobolus is in fact Bonamia semidigyna (Roxb.) Hallier f. Other Calycobolus
species with recorded uses in tropical Africa
are Calycobolus africanus (G.Don) Heine and
Calycobolus parviflorus (Mangenot) Heine,
which occur in wetter areas than Calycobolus
heudelotii. The range of Calycobolus africanus
overlaps with that of Calycobolus heudelotii. In
Cote d’Ivoire a decoction of the leaves is taken
for lower back pain, and a bath in a decoction
of the stem, as well as applying a paste of
leaves and stems have aphrodisiac effects. The
leaves are eaten or taken in an enemato cure
fever. In Cameroon a root decoction is drunk to
overcome sexual dysfunction. The flexible
stems of Calycobolus africanus are used in
Cote d’Ivoire as binding material in construction and the thick woody stems are used to
makehousehold goods.
Calycobolus parviflorus occurs in Sierra Leone,
Liberia, Côte d'Ivoire and Ghana. In Côte
d'Ivoire the powdered bark is taken with food
by pregnant women to sooth stomach-ache.
Ecology Calycobolus heudelotii occurs in
drier semi-deciduous forests, woodland and
riparian forests.
Genetic resources There are no specific
threats reported for Calycobolus heudelotii and
in view of its wide distribution there seems no
reason for concern.
Prospects Calycobolus heudelotii will probably remain locally important especially as a
medicinal plant.

Protologue Prodr. 1: 248 (1824).

Family Capparaceae
Chromosome number 2n = 40
Synonyms Capparis rothii Oliv. (1868),
Capparis elaeagnoides Gilg (1903).
Vernacular names Zigzag caper-bush (En).
Origin and geographic distribution Capparis fascicularis is widespread, from Senegal
and Gambia eastward to Eritrea and Ethiopia,
and southward to eastern South Africa and
Swaziland.
Uses In East Africa ground roots are applied
as anodyne and to treat ulcers, and they are
added to soup to treat colds, stomach-ache and
gonorrhoea. In Ethiopia roots are chewed
against toothache. The Luo people in Kenya
and Tanzania apply root decoctions to treat
gastrointestinal complaints, diarrhoea and
inflamed gumsin children, and as vermifuge.
In Uganda sleeping sickness is treated by administration of a cold water infusion of the
roots.

The fruits are occasionally eaten fresh by children, although they have been reported to be
poisonous; they are sometimes eaten after boil-

Capparis fascicularis — wild
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ing and have been used in pickles and chutneys. In Nigeria the leaves have reportedly
been used as vegetable. The foliage is sometimes eaten by goats, sheep, camels and donkeys, but adverse effects such as staggering
have been reported. The wood is occasionally
used for poles and roof laths in house construction, for fences and as firewood.

Production and international trade In
the 1950s, the fruits of Capparis fascicularis
have been traded on a small scale from Tanzania to Indian people in East African countries
for use in the production of pickles and chutneys.
Properties Tests in Uganda did not show
any in-vitro antitrypanosomal activity of root
extracts. The crude protein content of leaves is
high throughoutthe year.
Description Evergreen, strongly branched,
spiny shrub up to 5(-7) m tall, often with scandent stems up to 10 m long; bark surface scaly,
dark grey; twigs hairy, green. Leaves arranged
spirally, simple and entire; stipules developing
into paired recurved spines up to 4 mm long;
petiole up to 0.5 cm long; blade elliptical to
oblong-ovate or obovate, 2-6 cm x 1—2(-3) cm,
cuneate to obtuse or rounded at base, obtuse to
rounded or notched at apex, thin-leathery,

hairy but often becoming glabrous, pinnately
veined with 3-5(-12) pairs of lateral veins.
Inflorescence an axillary fascicle, short-hairy,
few- to many-flowered, sometimes flowerssolitary in leaf axils. Flowers bisexual, nearly reg-

Growth and development In West Africa
Capparis fascicularis flowers at the end of the
rainy season or at the beginning of the dry
season, in Cameroon in the dry season from
December to February. Fruits ripen about 4
months after flowering. Monkeys have been
reported to eat the fruits and elephants the
leafy twigs.
Ecology Capparis fascicularis occurs in deciduous bushland and wooded savanna, often

on termite mounds, in East Africa up to 2100
m altitude.
Propagation and planting Capparis fascicularis is mainly propagated by seed.
Diseases and pests Larvae of the butterflies Belenois creona and Eronia cleodora feed
on the leaves.
Genetic resources Capparis fascicularis is
widespread, locally common andoccurs in various habitats. Therefore it is not threatened by
genetic erosion.
Prospects The various applications of Capparis fascicularis roots in traditional medicine
have not been investigated except the antitrypanosomalactivity, which appeared to be
lacking. In view of the common use to treat
pain, ulcers and gastrointestinal complaints,
the anodyne and antimicrobial activities warrant research. Because of the reports on the
toxicity of various plant parts, studies of the
phytochemistry are needed before methods for
safe usage as medicine, forage and food plant
can be recommended.

ular, 4-merous; pedicel 0.5-1.5(-3) cm long;

Major references Arbonnier, 2004; Frei-

sepals free, slightly concave, 3-5 mm long,
nearly equal, hairy; petals free, oblanceolate,
nearly equal, 0.5-1 em long, white to pinkish

burghaus et al., 1996; Geissler et al., 2002;

white; stamens 5-22, free, 0.5-1 cm long, whitish;

Graham & Dewolf, 1964; Hauman & Wilczek,

ovary superior, long-stalked, ovoid to ellipsoid,
glabrous, 1-celled, stigma small, sessile. Fruit a
distinctly stalked, nearly globose berry 1.5—

1951; Heine & Heine, 1988b; Johnset al., 1995;
Kers, 1986; Kers, 2000; Neuwinger, 2000; Vivien & Faure, 1996; Wondimu, Asfaw & Kel-

2(-3) cm in diameter, with 4—8 indistinct longi-

bessa, 2007.

tudinal veins, orange-red to brownish red, with
slimy, orange to reddish pulp, many-seeded.
Seeds ovoid to kidney-shaped, 0.5-1 cm long,
slightly compressed, dark brown.
Other botanical information Capparis
has been considered to comprise approximately
250 species andto occurin all tropical and subtropical regions. However, the genus was found
to be polyphyletic, and most species from tropical America have been transferred to separate
genera. About 12 species are found in mainland
tropical Africa.
Capparis fascicularis is variable and 3 varieties have been distinguished.

Heine & Heine, 1988a; Maunduetal., 2001.

Other references Burkill, 1985; Elffers,

Authors R.H.M.J. Lemmens

CAPPARIS SEPIARIA L.
Protologue Syst. nat. ed. 10, 2: 1071 (1759).
Family Capparaceae
Chromosome number 2n = 40
Synonyms Capparis corymbosa auct. non Lam.
Vernacular names Wild caper-bush (En).
Origin and geographic distribution Capparis sepiaria is extremely widespread in tropical Asia, northern Australia and tropical Africa, where it occurs from Senegal eastward to
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anolic stem extracts exhibited pronounced antiinflammatory activity as well as antibacterial
activity against several gastro-intestinal pathogens. Ethanolic leaf extracts showed hypoglycaemic effect in streptozotocin-induced diabetic
rats. Significant hepatoprotective effects of
ethanolic leaf extracts were found in rats with
carbon tetrachloride-induced hepatotoxicity. In
tests with mice with Ehrlich ascites carcinoma,

methanolic bark extracts exhibited significant
antitumour

Capparis sepiaria — wild
Eritrea and Ethiopia and southward to northern South Africa. It also occurs in Madagascar.
Uses In Tanzania root powder is taken in
porridge or as tea to treat anthrax and cancer;
the root bark is used against fever and stomach
complaints. In Kenya root decoctions are inhaled to treat pain in the chest, whereas in
South Africa they are given to livestock to treat
gall bladder problems. In West Africa root
powder is used to treat wounds and against
ticks, and in Nigeria as a hunting poison,
whereas roots are chewed as a remedy against
toothache. In West Africa and Madagascar the
fruit is considered aphrodisiac. In tropical Asia,
Capparis sepiaria is used to treat fever, liver
disorders and diarrhoea, and as alterative and

tonic.
In West Africa the leaves are occasionally eaten as a vegetable in soups, although they have
also been reported to be toxic. In Burkina Faso
leaves and flowers are used in the preparation
of sauces. The fruits are edible, although the
pulp has anether flavour andthe skin isbitter.
Young fruits are sometimes cooked in soup. In
Madagascar fruits and seeds are eaten and
used as condiment. The wood serves as firewood. Thefoliage is browsed bygoats.
Production and international trade In
tropical Africa dried roots are sometimes sold
in local markets.
Properties In India a preliminary phytochemical analysis of the leaves revealed the
presence of reducing sugars, flavonoids, steroids, tannins, alkaloids, gums, resins, amino
acids, proteins and anthraquinones. Also in

India the pharmacological activity of Capparis
sepiaria has beenstudied in several tests. Eth-

activity.

However,

tests

with

plants from Tanzania did not show in-vitro
cytotoxic activity of root extracts against human cancer cell lines. Capparis sepiaria extracts have significant and dose dependent
anthelmintic activity. Toxicity studies did not
show serioustoxic effects.
The approximate composition of leaves per 100
g edible portion is: water 72 g, energy 350 kJ
(84 kcal), protein 8.4 g, fat 1.2 g, carbohydrate
15 g, fibre 4.1 g, Ca 926 mg, P 30 mg and Fe
5.7 mg.
Description Evergreen, strongly branched,
spiny shrub up to 6 m tall, often with scandent
stems up to 10 m long; bark surface scaly, dark
grey, inner bark pale red; twigs glabrous to
short-hairy. Leaves arranged spirally, simple
and entire; stipules developing into paired recurved spines up to 4(-6) mm long; petiole up
to 0.5 cm long; bladeelliptical to oblong-ovate
or lanceolate, 3-7.5(-11) cm Xx 1-2.5(-4) cm,
cuneate to obtuse or rounded at base, rounded
or notched at apex, papery to thin-leathery,
short-hairy at both surfaces but sometimes
becoming glabrous, pinnately veined with
4-9(-11) pairs of lateral veins. Inflorescence a
short terminal raceme, often umbel-like, slightly hairy, up to 20-flowered, sometimes flowers
solitary in upper leaf axils. Flowers bisexual,
slightly zygomorphic, 4-merous; pedicel 0.5-2.5
cm long; sepals free, boat-shaped, 5-7 mm

long, slightly unequal, glabrous to slightly
hairy; petals free, oblong to narrowly obovate,

nearly equal, 0.5-1 cm long, white to pinkish
white; stamens 30-50, free, 0.5-1.5 cm long,

whitish; ovary superior, long-stalked, ovoid to
ellipsoid, glabrous, 1-celled, stigma small, sessile.

Fruit a distinctly stalked, globose berry 1-1.5
(2) em in diameter, smooth, red to dark purple,
with juicy, orange to reddish pulp, usually 1-2seeded. Seeds ovoid to kidney-shaped, 0.5-1 cm
long, slightly compressed, reddish brown.
Other botanical information Capparis
sepiaria is variable and several varieties have
been distinguished.
Capparis has been considered to comprise ap-
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proximately 250 species and to occur in all
tropical and subtropical regions. However, the
genus was found to be polyphyletic, and most
species from tropical America have been transferred to separate genera. About 12 species are
found in mainland tropical Africa. Several other Capparis spp. are used in traditional medicine in tropical Africa. Some of these are more
important for their edible fruits (Capparis decidua (Forssk.) Edgew., Capparis erythrocarpos
Isert, Capparis hereroensis Schinz) or as spice
and condiment (Capparis spinosa L.).
Capparis brassii DC. (synonym: Capparis thonningii Schum.) is a scandent shrub occurring in
bushland and forest edges in West Africa from
Sierra Leone to Nigeria, but also in Mozambique. In Nigeria the root bark is used to treat
tuberculosis and in Mozambique root decoctions are taken to treat cough. Leaf decoctions
and crushed leaves are applied to tumours and
leaf sap to sores, ulcers, swellings and snake-

bites. Fruit preparations are taken against tapeworm. Root bark extracts showed activity
against Mycobacterium tuberculosis at a concentration of 1250 ug/ml. Methanolic leaf extracts
exhibited significant antibacterial activity
against Staphylococcus aureus.
Capparis cartilaginea Decne. is a scandent
shrub occurring in dry bushland from Chad
eastward to Somalia and southward to Tanzania, but it also occurs in the Seychelles and
from Arabia and the Middle East to Pakistan
and India. In tropical Africa leaves are used as
a laxative. Leaf decoctions and infusions are
applied to eye infections and root sap to skin
diseases and ulcers. In Pakistan and India
Capparis cartilaginea is used in the treatment
of rheumatism, gout, paralysis and tuberculosis,
and as diuretic, tonic, expectorant, anthelmintic and emmenagogue. The sweet-smelling,
juicy fruit pulp is edible. In Pakistan and India
tests showed antibacterial, hypotensive and
spasmolytic activities of ethanolic extracts.
Capparis chrysomeia Bojer is a scandent shrub
up to 4 m tall occurring in dry forest and thickets in Madagascar, where it is widespread.
Root and leaf decoctions are applied to the nose
to treat headache, and infusions of flowering
twigs are taken to treat fever. Chloroform extracts of the aerial parts showed slight antiplasmodialactivity.
Capparis viminea Hook.f. & Thomson ex Oliv.
is a scandent shrub occurringin forest, thickets
and bushland from Benin and Nigeria eastward to Kenya and southward to Angola and
Mozambique. In Tanzania pounded and boiled

bark is applied to abscesses, and leaf sap is
taken to treat epilepsy.
Growth and development In West Africa
Capparis sepiaria flowers in the second half of
the dry season, in Cameroon in the rainy season
from April to July, and in Madagascar in September—October. Fruits ripen about 3 months
after flowering. In southern Africa large herbivores such as buffalo, kudu and rhinoceros

commonly feed on the foliage in the dry season.
Thefruits are eaten by birds.
Ecology Capparis sepiaria occurs in open
dry forest, deciduous bushland and wooded
savanna, in East Africa up to 2200 m altitude,

often on stony or gravelly soil, but also on
sandy or clayey soils. It is common on termite
mounds, and in regularly burned and extensively grazed savanna in Burkina Faso Capparis sepiaria is almost exclusively found on
termite mounds.
Propagation and planting Capparis sepiaria is propagatedby seeds.
Genetic resources Capparis sepiaria is
widespread, locally common and occurs in various habitats. Therefore it is not threatened by
genetic erosion.
Prospects Although Capparis sepiaria is
widely used in traditional medicine in tropical
Africa, little pharmacological research has been
done so far. However, for India research results

are available, and these point to interesting
antibacterial, anti-inflammatory, antidiabetic,

antitumour, anthelmintic and hepatoprotective
activities, which support the use of various
plant parts in local medicine. Because of the
reports on the toxicity of various plant parts,
studies of the phytochemistry are needed before methodsfor safe usage as medicine, forage
andfood plant can be recommended.
Major references Arbonnier, 2004; Busson,
1965; Gopal et al., 2011; Satyanarayanaetal.,
2010; Thirumalaikumaran & Reddy, 2011.
Other references Burkill, 1985; Kamuhabwa, Nshimo & de Witte, 2000; Latha et al.,

2009; Leung, Busson & Jardin, 1968; Neuwinger, 2000; Rajesh et al., 2010; Selvamani et

al., 2008; Taita, 2000; Vivien & Faure, 1996;
Windadri, 2001.

Authors R.H.M.J. Lemmens

CAPPARIS TOMENTOSALam.
Protologue Encycl. 1(2): 606 (1785).
Family Capparaceae
Synonyms Capparis polymorpha A.Rich.
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Capparis tomentosa — wild
(1831).
Vernacular names Woolly caper-bush, African caper (En). Caprier de brousse, caprier
d’Afrique (Fr). Mbada paka (Sw).
Origin and geographic distribution Capparis tomentosa is widespread, from Mauritania, Senegal and Gambia eastward to Eritrea
and Ethiopia, and southward to north-eastern
South Africa and Swaziland. It also occurs in
southern Arabia.
Uses Although various plant parts of Capparis tomentosa have been reported to be toxic,
particularly the roots, they are widely used in
traditional medicine throughout the distribution area of the species. Root powder and root
decoctions are taken to treat rheumatism,
colds, cough, tuberculosis, apoplexy, stomach
complaints, diarrhoea, rectal prolapse, schistosomiasis, gonorrhoea, syphilis, leprosy, endometritis, menorrhagia, sterility and threatened
abortion, and as anodyne,diuretic, anthelmintic and poison antidote. Grounded or powdered
roots are applied to wounds, swellings, abscessses and snakebites, and to treat headache, migraine, skin diseases and eye complaints including conjunctivitis, ophthalmia and cataract.
Root decoctions are added to baths against
haemorrhoids. The smoke of burning bark
powder is inhaled to treat tuberculosis, bronchitis and chest pain. Leaf decoctions are applied to treat skin diseases and wounds, and
are taken to treat hepatitis, malaria, convulsions, angina, venereal diseases, asthma and
leprosy. Root macerations are given to cattle to
treat diarrhoea, whereas a paste madeof root
ash is applied to udder inflammations. The
roots have been used in the preparation of ar-

row poison and in meat to poison animals.
Capparis tomentosa is one of the best known
woody species with magico-medicinal properties,
and it is commonly usedin ritual ceremonies.
It has been reported that the leaves are eaten
as a vegetable after cooking in times of food
shortage. The foliage is browsed by camels and
goats, although it has been recorded as toxic to
most livestock. The fruit has been reported to
be edible and even popular with children, but
also to be poisonous to man and manyanimals.
The press-cake made from the seeds is fed to
cattle. Stems and branches are used asfirewood. Cut branches are sometimes planted to
makelife fences. It is also a decorative plant
for gardens.
Production and international trade Different plant parts of Capparis tomentosa are
sold in local markets.
Properties Alkaloids, saponins and tannins
are present in all plant parts but in varying
amounts. The alkaloids L-stachydrine and 3hydroxy-4-methoxy-3-methyl-oxindole have been
isolated from the roots; the latter compound
showed weak antispasmodicactivity. The phytosterol 24-ethylcholestan-5-en-3-ol and the
dipeptide derivative N-benzoylphenylalanylaninol acetate have also been isolated from the
roots.
Leaf extracts showed pronounced activity
against Coxsackie virus. Extracts of the aerial
parts of Capparis tomentosa exhibited significant in-vitro antimicrobial activity against the
bacteria Staphylococcus aureus and Bacillus
cereus, having stronger activity than the reference drug ampicillin, and against the fungi
Aspergillus flavus and Candida albicans, comparable to griseofulvin.
The roots are knownto be toxic, but contradic-

tory reports exist on the foliage andfruits. Poisoning of donkeys after browsing Capparis
tomentosa plants has been reported in northern
Kenya, and poisoning of cattle, sheep, goats
and camels in Sudan, resulting in hydrothorax,
hydropericardium and ascites. A mixture of
leaves and fruits was toxic for camels at a daily
dose of 5 g per kg body weight. Sheep and zebu
calves fed with dry leaves developed weakness
of the limbs, staggering and loss of appetite
and finally died. On the other hand, overbrowsing of Capparis tomentosa by goats has been
reported near human settlements in Uganda
without adverse effects, and in Tanzania Capparis tomentosa has beenrecordedas one of the
favourite browse species for zebu cattle. Fatal
accidents have been reported for some patients
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who had taken medicines based on Capparis
tomentosa roots.
Seeds contain about 29% oil, consisting of 29%
oleic acid, 26% linoleic acid, 23% palmitic acid

and 21% stearic acid.
Description Evergreen, strongly branched,
spiny shrub or small tree up to 5(-10) m tall,
often with scandent stems up to 8 m long; bark
surface scaly, grey to grey-brown; twigs hairy.
Leaves arranged spirally, simple and entire;
stipules developing into paired recurved spines
up to 6(-10) mm long; petiole 0.5-1(-2) cm
long, jointed at base; bladeelliptical to oblongovate, (2-)3-6.5(-10.5) em Xx 1-4.5(-5.5) cm,
base usually rounded, apex obtuse to rounded
or slightly notched, papery to leathery, hairy
but often becoming glabrous, pinnately veined
with 5-7(-13) pairs of lateral veins. Inflorescence a short terminal raceme, often umbel-

like, up to 3 cm long, short-hairy, up to 15flowered, sometimes flowers solitary in upper
leaf axils. Flowers bisexual, slightly zygomorphic, 4-merous; pedicel 1.5-3.5(-5) cm long;

sepals free, boat-shaped, 8-13 mm long, leathery, unequal; petals free, obovate, nearly equal,
1.5-2.5 cm long, yellowish white to greenish
white; stamens many, free, 3-4 cm long, whit-

ish to pinkish; ovary superior, long-stalked,
ovoid to broadly ellipsoid, glabrous, 1-celled,
stigma small, sessile, flattened. Fruit a distinctly stalked, globose berry 1.5-4.5(—6) cm in
diameter, smooth, orange-red to brownish red,
with juicy to slightly corky, whitish to pinkish
pulp, many-seeded. Seeds ovoid to kidneyshaped, 1-1.5 cm long, compressed, dark
brown.
Other botanical information Capparis has
been considered to comprise approximately 250
species and to occurin all tropical and subtropical regions. However, the genus was found to
be polyphyletic, and most species from tropical
America have been transferred to separate
genera. About 12 species are found in mainland
tropical Africa.
Growth and development The scandent
stems climb in other shrubs and trees, and
although Capparis tomentosa can develop into
a large shrub or even small tree, it usually

needs support of other woody species. Flowers
open in the morning andstart fading at the
beginning of the afternoon. In West Africa
Capparis tomentosa usually flowers in the second half of the dry season and in Cameroon it
can be found flowering and fruiting throughout
the year, although it flowers most abundantly
in the rainy season from April to October. In
Ethiopia flowering plants have also been reported nearly year-round. In southern Africa it
flowers in August-November. Fruits ripen
about 4 months after flowering. Capparis tomentosa is an important browse species for wild
large herbivores, including antelopes, giraffe,
buffalo, rhinoceros and elephant.
Ecology Capparis tomentosa occurs in deciduous bushland and wooded savanna, often

Capparis tomentosa — 1, tree habit; 2, flowering
branch;8, fruit.

Redrawn and adapted by J.M. de Vries

on termite mounds, in East Africa up to 2500
m altitude. The mean annual rainfall in its
area of distribution is 300-1250 mm. It can be
dominant in scrub vegetation and thickets,
particularly in secondary vegetation.
Propagation and planting Capparis tomentosa is often propagated by planting wildlings, but also by cuttings.
Management The shrubs or trees can be
coppiced and lopped. It has been reported that
Capparis tomentosa can become a_ serious
weed.
Diseases and pests In Ugandalarvae of the
butterfly Belenois aurota may cause serious
damageto the foliage of Capparis tomentosa.
Genetic resources Capparis tomentosa is
widespread, in many areas common and occurs
in various habitats. Therefore it is not threat-
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ened by genetic erosion.
Prospects In spite of its wide application in
traditional medicine, little is known about the

phytochemistry and pharmacological activities
of Capparis tomentosa. Preliminary screening
showed pronounced antimicrobial activity,
which warrants more detailed studies. The
reports on the toxicity of various plant parts
are contradictory, and more research is needed
before methods for safe usage as medicine,
forage and food plant can be recommended.
Major references Arbonnier, 2004; BekeleTesemma, 2007; Burkill, 1985; Chilufya &
Tengnäs, 1996; Janick & Paull (Editors), 2006:
Kers, 1986: Neuwinger, 1998; Orwa et al, 2009;
Teketay et al., 2010; van Wyk, van Oudtshoorn
& Gericke, 1997.
Other references Adjanohoun et al., 1989;
Ahmed, Adam & Edds, 1981; Akoto et al., 2008;

Beentje, 1994; Elffers, Graham & Dewolf, 1964;
Fici, Thulin & Kers, 1993; Getahun, 1976; Hamill et al., 2003; Hauman & Wilczek, 1951;
Hawthorne & Jongkind, 2006; Kers, 2000;
Masters, 2013; Neuwinger, 2000; Palmer &

Pitman, 1972-1974; Sama & Ajaiyeoba, 2006;
Shommein, Idris & Salih, 1980; Steenkamp,
2003; Tabuti, Lye & Dhillion, 2003; Vlietinck et
al., 1995; von Maydell, 1986.
Sources of illustration Hauman &
Wilczek, 1951; Palmer & Pitman, 1972-1974.

Authors G. Aweke

CARALLUMA ADSCENDENS(Roxb.) R.Br.
Protologue Mem. Wern. Soc. 1: 14 (1810).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Caralluma dailzielii N.E.Br.
(1812), Caralluma fimbriata Wall. (1830), Caralluma attenuata Wight (1848), Caralluma
subulata Forssk. ex Decne. (1938).
Origin and geographic distribution Caralluma adscendens occurs from Senegal east
to Somalia and also in Saudi Arabia, Yemen,

India and Sri Lanka. It is cultivated in many
localities.
Uses In Mali and Burkina Faso the latex
from heated stems is used as ear drops to treat
ear infections and applied to teeth to treat caries. The Hausa people in Niger apply the latex
to wounds to disinfect and heal them. The
crushedaerial parts together with the leaves of
Ozoroa insignis Delile are taken by children to
treat coughs. The latex is also applied to bites
and stings of venomous animals, including

Caralluma adscendens — wild and cultivated
spiders, ants, scorpions and snakes. The stems
are crushed and eaten raw as a tonic against
faintness due to fasting and also to treat chest
and cardiac problems. A decoction of the stems
is given to stop vomiting and to treat epilepsy.
The Moors people of the western Sahara are
said to make a strong poison by macerating the
crushed stemsin sheep urine.
In dry rural India the plant (as Caralluma
fimbriata) is cooked and eaten with spices as a
vegetable, and it is preserved as chutneys and
pickles. It is eaten raw by laborers as an appetite and thirst suppressant and endurance enhancer. The fruits are sometimes cooked and
eaten with salt. Recently the dried plants or
extract of the plant have received a lot of attention on the internet as a hunger suppressant to
reduce weight.
In West Africa Caralluma adscendensis planted in gardens as an ornamental. It is also
planted as a charm againstevil andspirits, e.g.
near prayer grounds.
Production and international trade In 2009
Caralluma adscendens capsules (as Caralluma
fimbriata) could be bought on the internet at
prices ranging from US$ 15-50 per 60 capsules.
Properties Phytochemical studies of the
aerial parts of plants from Mali (identified as
Caralluma dailzielii) reported the isolation of
27 pregnane glycosides, all based on the tomentogenin skeleton or ester derivatives
thereof. All isolated compounds weretested for
their antiproliferative activity on J774.A1,
HEK-293, and WEHI-164 tumour cell lines.

Moderate to high cytotoxicities were found in
most tested compounds confirming the antitumour activity of pregnane glycosides. Fur-
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thermore, the pregnane glycosides caradalzielosides A-E were isolated from the aerial
parts.

From the aerial parts of plants collected in
India (identified as Caralluma attenuata) the
flavonoid luteolin-4’-O-neohesperidoside was
isolated, which showed significant antiinflammatory activity in the carrageenaninduced rat paw oedema model; it was more
potent than ibuprofen. Its antinociceptive activity assessed by the acetic acid-induced
writhing test in mice was less pronounced
when compared with its anti-inflammatory
activity. In another test, ethanol, chloroform

and butanol extracts were tested for their antihyperglycaemic activity on glucose loaded and
alloxan-induced diabetic rats. In both tests, the

butanol extract, at the oral dose of 250 mg/kg,
has shownstatistically significant and considerable antihyperglycaemic activity. Further
testing of aqueous and alcoholic extracts in
normal and alloxan-induced diabetic rats
showed that both extracts significantly reduced
the blood glucose level of normal rats at 3 h
after oral administration. Blood glucose levels
in alloxan-induced diabetic rats were also significantly lowered.
From the aerial parts of plants collected in
India (identified as Caralluma fimbriata) the
pregnane glycosides caratuberside A-B, bouceroside I-X, tomentogenin wereisolated as well as
luteolin-4’-O-neohesperidoside and kaempferol7-O-neohesperidoside.
The effect of an extract of the aerial parts was
assessed by a double-blind, placebo-controlled,
randomized clinical trial on 50 adult overweight men and women. At the endofthetrial,
waist circumference and hunger levels showed
a significant decline in the experimental group
when compared to the placebo group, but differences in body weight, body mass index, hip
circumference, body fat and energy intake were
not significant. In another test, ethylacetate
and butanol extracts from the stem showed
significant antifungal activity against Aspergillus niger and Candidaalbicansin vitro as well
as good anthelmintic activity against Pheretima
posthumain vitro.
Several patents have been issued on the preparation of the plant extract and the use of the
pregnane glycosides in the treatmentof obesity-related problems.
Description Small shrub with basally trailing, then upright, much-branched, succulent
stems, 30—60(—100) cm tall; stem basally up to
2 cm in diameter, concavely 4-angled, at apex

A
We
}mi
Caralluma adscendens — 1, plant habit.
Redrawn and adapted by Iskak Syamsudin
tapering to a pointed tip, reddish dotted; tubercles blunt, protruding, spreading horizontally
or upwards; latex present. Leaves simple,
small, rudimentary. Flowers 1—2 together, axillary,

scattered, bisexual,

5-merous,

regular,

drooping, with fetid smell; pedicel 1-4 mm
long; sepals triangular, 2-3 mm long, acute;

corolla c. 2.5 cm in diameter, flat to shortly
campanulate, pale green, often finely dotted
with purple, sometimes striped, corolla lobes
lanceolate, 1-3 cm X 1—1.5 cm, bluntly acuminate, basally broader and horizontally striped,
apex brownish to reddish, variably long-hairy
at apex; outer corona bowl-shaped, lobes
brownish to dark purple, inner corona lobes
longer than the outer ones, deeply divided,
filiform. Fruit consists of a pair of follicles,
each follicle fusiform, 10-15 cm x c. 1 cm, apex
acuminate. Seeds oblong, c. 12 mm X c. 4 mm,
at apex with comaof white hairs 3—4 cm long.
Other botanical information Caralluma
comprises about 70 species and occurs in the
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drier parts of tropical Asia north to Afghanistan andIsrael and also in southern Europe. In
Africa, north of the equator to Tanzania, about

25 species occur. Caralluma is closely related
to Quaqua and Orbea. The taxonomy of the
genusis still in dispute.
Caralluma adscendens is a very variable species, which needs a complete revision. Several
varieties have been recognized in India and Sri
Lanka, including var. attenuata (Wight) Gravely & Mayuranathan (synonym: Carallumaattenuata) and var. fimbriata (Wallich) Gravely
& Mayuranathan (synonym: Caralluma fimbriata). Caralluma subulata from the Arabian
Peninsula and Caralluma dalzielii from the
Sahelian zone in Africa east to Somalia have
been put into synonymy with Caralluma adscendens var. adscendens some time ago, and
have broadened its geographical distribution.
Several Caralluma species are used medicinally in tropical Africa. Caralluma acutangula
(Decne.) N.E.Br. (synonyms: Caralluma russelliana (Courbon ex Brongn.) Cufod., Caralluma
retrospiciens Ehrenb. ex N.E.Br.) occurs in
drier parts of West and East Africa and also in
Egypt and Saudi Arabia. In Mali and northern
Kenyathe latex is applied to wounds andboils.
The plantis toxic and not grazed bycattle. It is
used in magic to protect against theft of cattle.
From the aerial parts several polyoxypregnane
glycosides were isolated. Caralluma penicillata
(Defl.) N.E.Br. occurs in Eritrea, Ethiopia, Djibouti and in the Arabian Peninsula. In Saudi
Arabia the latex is applied to scorpion stings
and snakebites. In Yemen the latex is applied
as eye drops as an antiseptic. The plant is
highly toxic due to the oxypregnane glycosides
penicillosides A-G. Penicilloside E showed high
antitrypanosomal activity in vitro. Caralluma
priogonium K.Schum. occurs from Ethiopia
and Somalia south to Tanzania. In Ethiopia
the latex is applied to wounds. The Turkana
people of Kenya apply latex from the stems of
Caralluma somalica N.E.Br., occurring in Somalia and northern Kenya, to wounds to heal
them. Women sometimes wearthe flowers for
decoration.
Caralluma speciosa (N.E.Br.)
N.E.Br. occurs throughout East Africa. In
Ethiopia crushed and boiled roots are taken to
treat intestinal worms. In Kenya plant latex
diluted in water is drunk as an emetic. The
latex is also applied to wounds to heal them.
The liquid from boiled plants is applied to open
blocked camelteats.
Growth and developmentIn Africa Caralluma adscendensflowers during the rainy sea-

son from May to August. The flowers are pollinated byflies.
Ecology Caralluma adscendens occurs on
gravelly soils and rocky hills, from sea-level up
to 1000 m altitude. It tolerates high temperatures and an annualrainfall as low as 400 mm.
Propagation and planting Caralluma
adscendens can easily be propagated from stem
cuttings. A procedure for in-vitro propagation
of pharmaceutically valuable varieties of Caralluma adscendens from nodal explants has
been developed.
Harvesting Caralluma adscendens can be
harvested throughout the year.
Genetic resources Caralluma adscendens
has a wide geographic distribution but is nowhere common. Its morphological diversity is
large and probably its genetic diversity as well.
Prospects Plant extracts and pregnane glycosides isolated from Caralluma adscendens
have shown interesting preliminary cytotoxic
activity in vitro and anti-inflammatory and
antihyperglycaemic activities in vivo, and these
studies merit further research. A clinical trial
with 50 adults on the effects of the plant extract on weight loss showeda positive result for
part of the parameters tested, but cannot substantiate the excessive success as claimed on
the internet. More research is neededto evaluate its real potential as a hunger suppressant.
Major references Baerts & Lehmann,
2009a; De Leo et al., 2005; Gilbert, 1990;
Jayakar, Rajkapoor & Suresh, 2004; Kumar et

al., 2008; Kuriyan et al., 2007; Rameshetal.,
1998; Venkatesh et al., 2003.
Other references Abdel-Sattar et al., 2009;

Adjanohoun et al., 1985; Adjanohoun et al.,
1979: Albers & Meve (Editors), 2002; Aruna et
al., 2009; Bruyns, 1989; Burkill, 1985; Hala-

weish, Huntimer & Khalil, 2004; Inngjerdingen
et al., 2004; Keita et al., 1993; Kerharo & Adam, 1974; Kunert et al., 2008; Meve & Liede,
2002a; Morgan, 1981; Nacoulma-Ouédraogo,
Millogo-Rasolodimby & Guinko, 1998; Neuwinger, 1996; Neuwinger, 2000; Oyama etal.,
2007; Plowes, 1995.
Sources of illustration Berhaut, 1971.
Authors R. Sanogo

CEROPEGIA LUGARDAE N.E.Br.
Protologue Gard. Chron.Ser. 3, 30: 302 (1901).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Vernacular names Ceropegia (En).
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midvein, fused at the tips, erect to spiraling,
often crowned by an additional cage-like structure, greenish with reddish reticulate markings, margin with long hairs; outer corona
broadly cup-shaped, 4-5 mm in diameter, whitish green with purple, inner coronal lobes
ovate, c. 1.5 mm long, forming pouches, brownish; stamens united into a staminal column.

Fruits a pair of follicles; each follicle narrowly
fusiform, 10-25 cm x 4-5 mm.
Other botanical information Ceropegia is
the largest genus in the tribe Ceropegieae,
comprising c. 180 species in the Old World
tropics. The distribution of Ceropegia extends
from West Africa east to Australia, with two

Ceropegia lugardae — wild
Origin and geographic distribution Ceropegia lugardae occurs in Kenya, Tanzania,
Angola, Namibia, Botswana, Zimbabwe, Mozambique and northern South Africa.
Uses In Tanzania fresh roots are chewed
and the mashed roots are applied to snakebites. The root sap is also swallowed for the
same purpose.
In Zimbabwe and Namibia the fleshy roots are
washed and eaten raw, cooked or roasted. It is
also a source of water when travelling in time
of drought. In Namibia Bushmen hunters rub
the leaves on the strings of bows, to make them
smooth and pliant. The stem, roots and fruits

are bound on the body as a lucky charm during
hunting.
Description Twining, glabrous herb up to
10 m long, with fleshy, cylindrical roots; stem
3-5 mm in diameter, annual or perennial, with

acrid smell. Leaves opposite, simple, slightly
fleshy and entire; petiole up to 4 cm long; blade
narrowly ovate to broadly ovate-elliptical, 1.5—
5.5 em X 0.6-2 cm, base cordate, auriculate,

apex acuminate. Inflorescence an axillary umbel-like cyme, 2—9-flowered, flowers opening
successively; peduncle 0.5—-5 cm long. Flowers
bisexual, regular, 5-merous; pedicel 1-2 cm
long; sepals lanceolate, 3-6 mm long, acute,

stippled with reddish; corolla 4—6.5 cm long,
greenish-whitish-yellowish stippled with redbrown,

tube with basal part ovoid-inflated,

greenish, inside purple, hairy, upper part cylindrical, c. 3 mm diameter, straight to bent,

gradually widening to 12-16 mm diameter
towards the mouth,lobes linear to ovate from a
triangular keeled base, 8-35 mm long, narrowed in the middle, folded back along the

main centers of distribution: East and southeastern Africa (115 species) and India (40 species); 2 additional centers occur in Madagascar
(20 species) and China (17 species). The extreme variability of flower morphology in the
genus has led to the publication of over 500
different taxon names, of which a large number
has been sunk into synonymy. The current
concept of relatively few but variable species is
increasingly supported by molecular data
demonstrating low genetic divergence, even
between morphologically rather
differentlooking variants, as in the Ceropegia aristolochioides Decne. complex. Ceropegia is morphologically similar to Riocreuxia, and is paraphyletic
to Brachystelma. Ceropegia lugardiae R.Br. is a
commonly found orthographic variation of Ceropegia lugardae.
Many Ceropegia species have edible tubers,
and they are treated separately; several Ceropegia species also have medicinal uses, including Ceropegia aristolochioides, a widespread species in tropical Africa. In Niger a
decoction of the aerial parts is applied to treat
itchy skin eruptions. In Senegal and Ethiopia
the tuber is cooked and eaten. Ceropegia stenantha K.Schum. occurs from Sudan south to
Namibia and northern South Africa. In Tanzania a root decoction is taken to treat stomach
problems in young children. In Zimbabwe the
root is chewed and the sap swallowed as a
lucky charm. Ceropegia linearis E.Mey. ssp.
woodii (Schltr.) H.Huber (synonym: Ceropegia
woodii Schltr.) occurs wild in Kenya, Zimbabwe
and South Africa. In South Africa a decoction
of leafy stems is taken to treat chest complaints. It is also widely cultivated throughout
the world as an ornamental in hanging baskets. It is commonly knownas‘chain of hearts’
and different cultivars exist. The stem tubers
are used as stock for grafting difficult stem
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succulents.
Ecology Ceropegia lugardae occurs on open
woodland, at 900-1300 m altitude. Ceropegia
lugardaeflowers before new leaves develop.
Genetic resources Ceropegia lugardae is
extremely variable and widely distributed, and
not likely to be threatened by genetic erosion.
Although Ceropegia spp. are generally not
commonin their area of distribution, they have
been removed from the CITES list Appendix 2,
as no legal international orillegal trade is reported; many species are rare or endangered,
but not by trade.
Prospects Ceropegia lugardae will remain
of local importance as a medicinal plant, unless
chemical and pharmacological research reveal
interesting results. It might have some future
as an ornamental.
Major references Dyer, 1980; Kokwaro,
1993;
Meve
&
Liede-Schumann,
2007;
SEPASAL,2009a.
Other references Adjanohoun etal., 1985;
Berhaut, 1971; Gelfand et al., 1985; McGaw et

al., 2008.
Authors G.H. Schmelzer

Uses The Boni people in Kenya apply leaf
infusions to wounds as disinfectant. In
Mozambique root infusions are taken to treat
rheumatism, whereasthe leaves are applied to
the joints and the plant has also been used in
the treatment of ophthalmia. In South Africa
root decoctions are taken to treat internal
sores.
In Tanzania the roots are eaten in timesof food
shortage. The wood is used for poles and utensils such as spoons, and asfirewood. Cladostemon kirkii is occasionally planted as ornamental shade tree, but the bad smell of the fruits is
a drawback.
Properties The proto-alkaloids stachydrine
(proline betaine) and 3-hydroxystachydrine
have been isolated from the leaves of
Cladostemon kirkii. Stachydrine is also found
in citrus fruits and is thought to serve an osmoprotective role for the kidneys.
Description Deciduous shrub or small tree
up to 10 m tall, usually little-branched; bark
surface narrowly fissured and scaly, yellowish
to grey; twigs flexible, glabrous. Leaves alternate, compound with 3 leaflets; stipules mi-

nute, soon falling; petiole 3-14(—20) cm long;
petiolules up to 5 mm long;leaflets elliptical to
CLADOSTEMONKIRKII (Oliv.) Pax & Gilg
Protologue Engl., Pflanzenw. Ost-Afrikas C:
185 (1895).
Family Capparaceae
Vernacular names Three-finger bush, butterfly tree (En). Mdudu (Sw).
Origin and geographic distribution Cladostemon kirkii occurs in southern DR Congo
and southern Kenya and from there southward
to northern South Africa and Swaziland.

obovate, 4-15 cm x 2-9 cm, cuneate at base,

rounded to acuminate at apex, papery, glabrous, pinnately veined with indistinct lateral
veins. Inflorescence a terminal umbel-like raceme, glabrous. Flowers bisexual, zygomorphic,
4-merous, with a sweet smell; pedicel up to 6.5

cm long; sepals free, lanceolate, 0.5-3 cm long,
equal; petals free, ovate to linear-lanceolate,
unequal, 2 up to 8 cm X 4 cm,other 2 up to 3
cm X 0.5 cm, pale greenish to white with pink
veins, turning yellowish; stamens 6-8, filaments fused except in upper part, 4-10 cm
long, curved, rudimentary stamens 4—9, fused
at base, 0.5-3 cm long; ovary superior, with

long stalk partly fused with staminal column,
ovoid, glabrous, 2-celled, stigma sessile, flattened. Fruit a pendulous globose berry up to 12
cm in diameter, with up to 15 cm longjointed
stalk

Cladostemon kirkii — wild

thickened

upwards,

yellowish

brown,

with a bad smell, many-seeded. Seeds slightly
compressed pear-shaped to kidney-shaped,
1-1.5 cm long, brown.
Other botanical information Cladostemon
comprises a single species. It seems to be related
to Crateva and Euadenia.
Growth and development A planted tree
reached 4 m after 10 years. It flowered and
fruited for the first time 4 years after planting.
In southern Africa Cladostemon kirkii flowers
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in September-November. The flowers with
their whitish petals and sweetish odour suggest that they are pollinated by moths and/or
bats. The large fruits, which mature about 9
months after flowering, have an offensive smell
for humans, but are possibly eaten by large
mammals such as elephants and wild pigs,
which may serve as seed dispersers. The fruits
stay on the tree for a long time. Wild pigs also
eat the roots.
Ecology Cladostemon kirkii occurs in dry
forest, open woodland and shrub vegetation, up
to 800 m altitude. It is usually found on sandy
soils and is drought tolerant. In South Africa it
often occurs alongrivers.
Propagation and planting Cladostemon
kirkii can be easily propagated by seeds, but
also by cuttings and root division.
ManagementThetrees can be coppiced.
Genetic resources Cladostemon kirkii is
quite widespread andhasa fairly large ecological amplitude, and therefore does not seem to
be threatened. However, it is included in the

Red List of South African plants, although with
least concern status.
Prospects In many aspects Cladostemon
kirkii is poorly known. Its phytochemistry and
pharmacological activities warrant more research in view of its applications in traditional
medicine, which point at antimicrobial and
anodyneactivities. Ecological aspects including
flower pollination and seed dispersal should
also be investigated, as well as the phylogenetic
position of Cladostemonkirkii in Capparaceae.
The small size of the tree and its nice flowers
make it attractive for planting as ornamental,
but the offensive smell of the fruits prevents
that this is done on a largerscale.
Major references De Wet & Van Vuuren,
2012; Glen, 2007; Lovett et al., 2007; Palmer &
Pitman, 1972-1974; Turner, 2002.

Other references Beentje,

1994; Coates

Palgrave, 1983; Codd et al., 1970; Delaveau,

Koudogbo & Pousset, 1973; Elffers, Graham &
Dewolf, 1964; Hauman & Wilczek, 1951; Hyde
et al, 2012; Johnson & Johnson, 2002;
McLean, Blunden & Jewers, 1996; Wild, 1960.

Authors R.H.M.J. Lemmens

Cladostigma hildebrandtioides — wild
Somalia and Kenya.
Uses In Kenya the Rendille people peel the
root and soak it in water or milk, or add it to

soup, and drink it as an emetic and laxative to
treat fever, including malaria.
The plants are well-liked as a fodder for all
cattle.
Description Shrubby perennial up to 2(-3)
m

tall,

sometimes

remaining

60

cm

tall;

branches glabrous in older plants, silvery
short-hairy in young ones. Leavesalternate, 2—
4 together or sometimesalone, simple and entire, short-hairy on both sides with T-shaped
adpressed hairs, more dense below; petiole 0—5

mm long; blade elliptical or obovate, 8-45 mm
x 2.5-15 mm, apex obtuse, acute to retuse,
base rounded to cuneate, pinnately veined with
2—3(—5) lateral veins, more evident beneath.

Male inflorescence a small axillary cyme or
panicle, 4—7-flowered, or flowers solitary; female flowers axillary, solitary or 2—3 together;
peduncle 0-1 mm long; bracts lanceolate, c. 2
mm long. Flowers unisexual, regular, (4—)5merous; pedicel of male flower 2.5-8 mm long,
of female flower 7-10 mm long extending to
10-16 mm in fruit; sepals slightly unequal,
oblanceolate to obovate or clawed, male sepals
2.5-3.5 mm long, female sepals 5-6 mm long;
corolla white to yellowish, 5-lobed, 7-8 mm

long in male flowers, c. 6 mm long in female
flowers; male flowers with 5 equal stamens,
CLADOSTIGMA HILDEBRANDTIOIDES Hall.f.

Protologue Bull. Herb. Boissier 7: 63 (1899).
Family Convolvulaceae
Origin and geographic distribution Cladostigma hildebrandtioides occurs in Ethiopia,

filaments 4.5-6.5 mm long; pistillode with 2
styles 6-8 mm long; female flowers with stamens lacking anthers, ovary superior, 2-celled,
styles 2, c. 2.5 mm long, stigma U-shaped, with

small lobes. Capsule almost globular, small,
opening by 2 valves, 2-seeded. Seeds ovate,
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2.5-3 mm X 2.5 mm, orange turning brown,
warty.

Other botanical information Cladostigma
comprises 3 species, andis restricted to northeastern and East Africa; one species also occurs

in Yemen.
Ecology
Cladostigma
hildebrandtioides
occurs in open Acacia-Commiphora-BoswelliaLannea-Combretum-Terminalia bushland with
scattered trees, on red loamy or sandy soil or
on a mixture of marble and gypsum, at 300—
1850 m altitude.
Propagation and planting Cladostigma
hildebrandtioides is propagated by seed.
Genetic resources Cladostigma _hildebrandtioides has a rather restricted distribution area, but there are no signs thatit is overharvested or rare.
Prospects Of Cladostigma hildebrandtioides only few medicinal uses are known.
Because of the emetic properties of the roots, it
can be concluded that they probably contain
toxic compounds. This is the case for other

Convolvulaceaeas well.
Major references Demissew Sebsebe, 1996;
Heine & Heine, 1988b; Verdcourt, 1963.
Other references Sebsebe Demissew, 2006.
Authors G.H. Schmelzer

CLAUSENAANISATA(Willd.) Hook.f. ex Benth.
Protologue Hook., Nigerfl.: 256 (1849).
Family Rutaceae
Chromosome number 2n = 18, 36
Vernacular names Horsewood, maggot
killer (En). Mjavikali (Sw).
Origin and geographic distribution Clau-

Clausena anisata — wild

sena anisata occurs from Guinea and Sierra
Leone eastwards to Ethiopia, the Sudan and
southward to the Cape Province, only avoiding
the driest regions. It also occurs in tropical
Asia and South-East Asia. It is cultivated in
Malaysia and Indonesia.
Uses Clausena anisata is commonly used in
traditional medicine throughout tropical Africa. A decoction of the aromatic leaves or roots
is widely drunk to treat gastro-intestinal disorders, fever, pneumonia, headache, sore
throat and sinusitis, and as an anthelmintic

against various kinds of worms. The crushed
leaves are considered antiseptic and analgesic
and are externally applied to treat wounds,
aching teeth and other mouthinfections, otitis,
itch,

sores,

abscesses,

burns,

haemorrhoids,

rheumatism and other body pains. They are
also applied to maggot-infested woundsin domestic animals. Crushed leaves are widely
applied as a snake-bite antidote. In West Africa a
leaf decoction is taken to treat venereal diseases and as an aphrodisiac, and also to strengthen infants and prevent rachitis. A root decoction is taken as a tonic by pregnant women, to
facilitate child birth and cleanse the uterus. A
root decoction is also given to children to control convulsions.
In East Africa, the roots are chewed to treat
indigestion and a root decoction drunk to treat
whooping cough, malaria, syphilis and kidney
troubles. In Kenya, a root decoction is given to
women after childbirth to promote milk production; it is also drunk to treat irregular menses, threatening abortion, skin diseases and
epilepsy. In the Seychelles a leaf decoction is
drunk to treat hypotension and a sore throat.
Leaves are poulticed on boils and spots. A mixture made from the crushed leaves, salt, Capsicum peppers and tamarind seeds, is taken to
treat lack of appetite, bloating and indigestion.
In South Africa a leaf extract is taken to treat
diabetes.
Throughout tropical Africa the dried leaves are
used as insect repellents. In Kenya the leaves
are used as mattress filler, because they are
aromatic and repel insects. The twigs are widely used for toothbrushes and the stems for
walking sticks and small implements. Burnt
stems are used to smokefish andfor ripening
bananas. The fruits have a sweet taste and are
locally eaten. The stem bark is used as rope for
the construction of granaries. In southern Africa a leaf infusion is used as steam bath as a
deodorant. Clausena anisata twigs and leaves
are widely used in magico-religious ceremonies
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and rites, as the twigs are said to evict bad
spirits.
Production and international trade In
tropical Africa leaves and roots of Clausena
anisata are locally traded but there is no commercial production.
Properties The leaves and fruits of Clausena
anisata contain essential oils and are very aromatic when crushed. Analysis of the essential
oil obtained from leaves collected from different
localities showed the existence of several chemovariants: (K)-anethole (75-95%) containing
oils (Indonesia, Ghana), methyl chavicol (80—
100%) containing oils (Benin, Ghana, Nigeria),
(E)-foeniculin containing oil (Ghana), B-pinene
(67.2%) containing oil (India), and oils containing a large number of constituents varying in
concentration from 0.2% to 20%. Examples of
the latter include a leaf oil from Zimbabwe
with sabinene (33%), germacrene D (17%), Z-Bocimene (6%), germacrene B (5.5%), (E)-Bocimene (5%) and terpinen-4-ol (4.7%). Leaf oil
from
Cameroon contained
(Z)-tagetenone
(26.8%), (E)-tagetenone (19.2%), (E)-nerolidol
(11.5%) and germacrene D (9.2%). Essential
oils from the seeds differ in composition, without a clear distinction in chemovars: from Benin it contained methyl chavicol (40.8%), myrcene (22.2%), (E)-anethole (16.3%) and limonene (13.4%) and from Cameroon it contained
(Z)-tagetenone (15.3%), (E)-tagetonene (14.8%),
(E)-nerolidol (10.3%), myrcene (7.4%),
Bcaryophyllene (7.4%), 3-carene (3.9%) and Bhumulene (3.5%). The fruits, aerial parts and
stem bark contain coumarins belonging to the
furanocoumarin type (e.g. imperatorin, isoimperatorin, oxypeucedanine, bergaptene, xanthotoxin, xanthotoxol and chalepin), geranylcoumarin (e.g. anisocoumarin A-I), or furanocoumarin-lactone type (indicolactone, anisolactone).

From

the

stem

bark

and

roots

ing Tenebrio molitor and Rhizopertha dominica, Sitophilus zeamais and other species. It
caused 99.3% mortality and completely inhibited the reproduction of Tribolium castaneum
when used for fumigation at a dosage of 20
mg/litre, or mixed with wheat flour at a concentration of 0.2% by weight. Leaf powder and
different leaf and root extracts showed significant antifeedant activity against the stemborer
Helicoverpa armigera. A methanol extract of
the twigs showed moderate antiplasmodial
activity against a chloroquine-sensitive train of
Plasmodium falciparum invitro.
The leaf essential oil furthermore exhibited
significant antibacterial activity against Salmonella typhimurium, Pseudomonas aeruginosa, Alcaligenes faecalis, Bacillus subtilis, Enterococcus faecalis, Flavobacterium suaveolens,
Leuconostoc cremoris and Serratia marcescens.
Clausenol showed significant activity against a
range of Gram-positive and Gram-negative
bacteria and fungi. Theleaf oil also exhibited
significant antifungal activity against Alternaria alternata, Aspergillus parasiticus, Geotrichum candidum, Phytophthora palmivora
and Penicillium citrinum. Leaf extracts showed
strong antifungal activity against the fungi
causing oral candidiasis and fungal infections
of the skin: Candida albicans, Candida glabrata, Candida tropicalis, Candida parapsilosis,
Candida krusei and Cryptococcus neoformans.
A methanolic root extract showed molluscicidal
activity in a bioassay with Bulinus globosus,
the intermediate snail host in schistosomiasis.
The coumarinsheliettin and imperatorin were
more toxic to the test snail than other coumarins used in the bioassay. Theleaf essential oil
also possesses moderate antioxidantactivity in
vitro. A methanolic root extract showed moderate hypoglycaemicactivity in laboratory rats.

the

The furanocoumarin imperatorin showed anti-

tetranortriterpenoids limonin, zapoterin, clausenolide and several derivatives have been isolated. From the stem bark several carbazole
alkaloids were isolated: furanoclausamine A
and B, clausamine B, C, D and E, mukonal,
glycosinine, mukonidine and clausine F. From
the root bark the pyranocarbazole alkaloid
mupaminewasisolated.
Theleaf essential oil showed significant toxicity to larval stages of the grasshopper Zonocerus variegatus. Its major component wasidentified as estragole, which was 1.5 times more
toxic than the essential oil. Other tests showed
that the leaf essential oil was also very effective against stored-productinsect pests, includ-

convulsant activity. Chalepin exhibited anticoagulant activity when administered to rats in a
single dose. Chalepin (100 mg/kg) when administered intraperitoneally resulted in the death
of 40% of the rats within 48 hours of treatment.
Livers of the dead rats showed generalized
necrosis of hepatocytes. Clausamines D-—G act
as inhibitors of Epstein-Barr virus early antigen activation. Leaf extracts showed moderate
inhibition of HIV-1 and HIV-2 strains in vitro
and also inhibited HIV-1 reverse transcriptase
activity. Clausamine E was found to exhibit
moderate cytotoxicity against the human leukemia cell line HL60.
Description A deciduous shrub or small
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ing to north-eastern Australia (Queensland).
Clausena anisata extends its distribution area
to India and Sri Lanka andis the only representative in tropical Africa.
Growth and development Clausena anisata flowers in March-June and September—
November, and fruits in July-September.
Ecology Clausena anisata occurs in savanna, thickets, disturbed areas, riverine forest

and secondary forest, from sea-level up to 3000
m altitude.
Propagation and planting Clausena anisata is a prolific seeder and the fruits are mainly dispersed by birds, but probably also by
small mammals. The average 1000 seed weight
is 78.8 g. It can be grownfrom either stem cuttings or direct sowing. Stem cuttings show a
faster growth rate than seedlings; both cut-

tings and seeds grow better in shade than in
full sun. In Indonesia Clausena anisata is usually multiplied by grafting, using Clausena
excavata H.Lév.as root stock.
Management Clausena anisata is fair to

Clausena anisata — 1, flowering twig; 2, flower
(2 sepals, 2 petals and 2 stamens removed), 3,
infructescence.
Redrawn and adapted by Iskak Syamsudin
tree, 4(-10) m tall; bark smooth, grey-green

changing to brownish and becoming mottled;
young twigs short-hairy. Leaves alternate, imparipinnate, up to 30 cm long; stipules absent;
leaflets 11-37, alternate or almost opposite,
ovate to narrowly elliptical, 1-7(-11) x 0.7-3(4.3) cm, base asymmetrical, rounded or cuneate, apex obtuse or notched, margins entire or
toothed, densely covered with glandular dots,

strongly aromatic when crushed, pinnately
veined with 5-12 pairs of lateral veins. Inflorescence a lax axillary panicle (4—-)10—-85 cm
long, short-hairy. Flowers bisexual, regular, 4merous; sepals c. 1 mm long, petals elliptical,
3-7 mm long, cream to yellowish white, sta-

mens 8, filaments 2-6 mm long, thickened at
base, gynophore c. 1 mm long, ovary superior,
4-lobed, glands at apex, style 1.8-2.1 mm long,
stout, stigma rounded. Fruit an ovoid, fleshy
berry, 3.3-7 mm in diameter, usually 2-locular,
red or purple-black, 1-3-seeded.
Other botanical information Clausena
comprises 15 species, and occurs primarily in
continental Asia and South-East Asia, extend-

fast growing and coppiceseasily.
Diseases and pests Fusarium sp. causes
leaf spot on Clausena anisata. Clausena anisata is a host for the nematode Tylenchulus semipenetrans.
Harvesting Leaves of Clausena anisata are
harvested by hand whenever the need arises.
Yield On a dry weight basis the yield of leaf
essential oil is 4.32%. In a test in Indonesia
fresh young leaves yielded the highest fcaryophyllene content (0.51%) and mature,
wilted leaves contained highest eugenol content (1.5%).
Handling after harvest Theoil of Clausena
anisata is susceptible to oxidation and should
be stored in full, airtight containers in a cool
dark place.
Genetic resources Clausena anisata has a
large area of distribution, either naturally or as
a result of cultivation and hence is not threatened by genetic erosion. Small germplasm collections are present at the Instituto Valenciano
de Investigaciones Agrarias in Valencia, Spain
and in USDA-ARSNational Germplasm Repository for Citrus & Dates, in Riverside, Califor-

nia, United States.
Prospects Clausena anisata contains a variety of compounds, which exhibit interesting
biological activities, and thus merit further
research to fully evaluate their future potential. Furthermore, the chemovariants with
anethole-containing essential oils may be of
interest as a local substitute for anise oil, or as
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an industrial starting material in the production of this component.
Major references Addae-Mensah etal., 1996;

Arbonnier, 2000; Ayisi & Nyadedzor, 2003;
Burkill, 1997; Clarkson et al., 2004; GuribFakim & Brendler, 2004; Kokwaro, 1982; Moli-

no, 1994; Neuwinger, 2000; Schmelzer, 2001.
Other references Adjanohounet al., 1989;
Avlessi et al., 2004; Coates Palgrave, 2002;
Essilfie, 2000; Garneau et al., 2000; Gelfand et
al., 1985; Gokah, 2003; Hamzaet al., 2006; Ito et
al., 2009; Ito et al., 2000a; Lakshmi et al.,
1984; Latham, 2007; Maundu & Tengnäs (Editors), 2005; Munodawafa et al., 2010; Nukenine, Adler & Reichmuth, 2010; Ojewole, 2002;

Osei, 1992; Pitan et al., 2009; Sentilkumar &
Venkatesalu, 2009.

Sources of illustration Kokwaro, 1982.
Authors A.T. Tchinda

CLEOME AMBLYOCARPABarratte & Murb.

rheumatism. In Saudi Arabia the whole plant
is used for treatment of scabies, rheumatic
fever and inflammation.
In Mauritania the plants are readily grazed
but in Niger camels apparently avoid it and
sheep andgoatsonly rarely feed onit.
Properties Compounds isolated from the
aerial parts include stigma-4-en-3-one, lupeol
and taraxasterol as well as the dammarane
triterpenes amblyone, 15a-acetoxycleoamblynol
A, cleoamblynol A and cleoamblynol B, cleocarpanol, and cabraleahydroxy lactone. The flavoneluteolin 3’-methyl ether, and its 7-glucoside
were also isolated. Ethanol extracts of the aerial
parts showed varying antifungal activity
against a range of pathogenic fungi.
Description Erect annual to perennial herb
15-80

cm

tall,

much-branched,

glandular

throughout with stalked glands. Leaves alternate, palmately compound with (1-)3 leaflets;
stipules absent; petiole short; leaflets almost
sessile, elliptical, 1-4 cm x 0.5—2 cm, distinctly
glandular. Inflorescence a terminal, lax raceme

Protologue Acta Univ. Lund., ser. 2, 1(4): 25

with leaf-like bracts. Flowers bisexual, irregu-

(1905).
Family Capparaceae (APG: Cleomaceae)
Chromosome number 2n = 20
SynonymsCleomearabica auct. non L.
Origin and geographic distribution Cleome
amblyocarpa is distributed from Senegal east
to Djibouti. It also occurs throughout northern
Africa and the Arabian peninsula to Israel,
Jordan and Iraq.
Uses In Mauritaniagrilled leaves are cooked
into food to be taken for kidney and back problems and as an aphrodisiac. In Niger the dried
powdered leaves are added to food for its diuretic properties, to cause sweating or to treat

lar; pedicel 5-10 mm long; sepals 4, free, ovate,

up to 2 mm long; petals 4, narrowly oblong to
obovate, 3-4 mm x 1—2 mm,yellow fading to
white, deep purple at apex; stamens6, fertile,
uniform, c. 4 mm long; ovary superior, 1locular. Fruit a narrow, cylindrical capsule up
to 45 mm X 10 mm,dehiscing from below with
2 valves, many-seeded. Seeds rounded to kid-

ney-shaped, 2 mm in diameter, densely woolly
hairy at maturity. Seedling with oblongcotyledons; first leaves simple.
Other botanical information Cleome
comprises 150-200 species, about 50 of them
occurring in Africa. It is classified in the subfamily Cleomoideae, sometimes considered as a

Cleome amblyocarpa — wild

separate family Cleomaceae.
There has been confusion about Cleome arabica. For tropical Africa the name has been misapplied to specimens of Cleome amblyocarpa.
Cleome arabica var. stenocarpa Franch. has
been described from Ethiopia but is now considered a synonym of Cleome ramosissima
Webb. ex Parl. The latter species has unspecified medicinal uses in Ethiopia. The consensus
at present is that Cleome arabica L. does not
occur in tropical Africa but is distributed from
Egypt eastwards to southern Iran. This species
has medicinal usesas well.
Cleome angustifolia Forssk. is widely distributed in areas of tropical Africa with an annual
rainfall of less than 500 mm. In Namibia the
Heikum bushmen boil the roots in water and
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inhale the steam to induce sweating to ease
headache and flu.
Cleome strigosa (Bojer) Oliv. occurs in coastal
East Africa and the Mascarene Islands. The
coastal tribes of Kenya and Tanzania use a leaf
decoction as eardrops to cure earache.
Growth and development Flowering is
from Januaryto April.
Ecology Cleome amblyocarpa is common in
areas with low rainfall like sandy coastal
dunes, desert, desert wadis, rocky localities
and waste ground.
Propagation and planting Cleome amblyocarpa is propagated byseed.
Genetic resources Cleome amblyocarpa is
widespread and not heavily exploited and is
not at risk of genetic erosion.
Prospects Cleome amblyocarpa will probably remain an unimportant medicinal plant in
tropical Africa.
Major references Boulos, 1999; Burkill,
1985; Elgamal, Shalaby & Duddeck, 1992;
Harraz et al., 1995; Hashem, 2011.

Other references Atiqur Rahman et al.,
2004; Debela Hunde, Zemede Asfaw, Ensermu
Kelbessa, 2006; Fujimoto, 2009; Hall, Sytsma

& Iltis, 2002; Hedge & Lamond, 1970; Kers,
1967; Kokwaro, 1993; Mohamed, 2009; Weiss,
1979; von Koenen, 2001.

Authors P. Nana & H.S. Foyet

CLEOME BRACHYCARPAVahl ex DC.
Protologue DC., Prodr. 1: 240 (1824).
Family Capparaceae (APG: Cleomaceae)
Chromosome number 2n = 20
Origin and geographic distribution Cleome brachycarpa occurs from Cape Verde and
Mauritania east to Eritrea and from there
south to Kenya. It is also widespread in northern Africa, peninsular Arabia and further east
to Pakistan and India.
Uses In Mali a macerate of the dried powdered plant mixed with Arabic gum, is drunk
as a cure for stomach-ache. Elsewhere in West
Africa it is also used to treat pain in the lower
abdomen. In Niger leaf powder is boiled with
water and drunk as a curefor rash and a macerate of the whole plant is given to drink to
infants to bring downfever.
In India the leaves are crushed andafter heating are applied to itching or swollen bodyparts. In Pakistan the powdered plant is used
to treat abdominal pain, scabies, rheumatism

and inflammation. An infusion is valued for its

Cleome brachycarpa — wild
anthelmintic and antimicrobial properties.
In Cape Verde the crushed seeds are used like
mustard. In Saudi Arabia the plant is taken as
an appetizer andfor its carminative properties.
In West Africa the plant is used as a fodder for
sheep and goats. The Rendille people of northern Kenya state that the plant is appreciated
by livestock, although it causes stomach swelling. In Pakistan the plant is appreciated as a
camel forage but has moderate palatability. It
is quite common but only available as a feed
during several months into the rainy season.
Production and international trade Cleome
brachycarpais only traded in local markets.
Properties The triterpenoids brachycarpone, deacetoxybrachycarpone and cleocarpone
havebeenisolated from the aerial parts as well
as ursolic acid, cabralealactone and several
methoxyflavones.
Description Erect annual or perennial herb
up to 30 cm tall, much-branched, glandular
throughout with subsessile and/or shortly
stalked glands. Leaves alternate, palmately
compound with 3-5 leaflets; stipules absent;

petiole 2-20 mm long, glandular; leaflets almost sessile, obovate to linear-lanceolate, c. 9
mm X 1-4 mm, distinctly glandular. Inflorescence a terminal raceme with 3-foliate
bracts. Flowers bisexual; pedicel 7-8 mm long;
sepals 4, free, broadly lanceolate, up to 2 mm

long; petals 4, oblanceolate to elliptical, pale
yellow, veined purple, up to 7 mm long, base
cuneate or attenuate in a short broad claw;

gynophoreabsentor up to 0.5 mm longin fruit;
stamens6, fertile, uniform, c. 4 mm long; ovary
superior, 1-locular. Fruit a narrow, cylindrical
capsule up to c. 14 mm X c. 3 mm, usually
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smaller, dehiscing from below with 2 valves,

many-seeded. Seeds rounded to kidney-shaped,
0.5-0.8 mm in diameter, dark maroon, wrin-

kled. Seedling with tiny oblong cotyledons; first
leaves simple.
Other botanical information Cleome comprises 150—200 species, about 50 of them occurring in Africa. It is classified in the subfamily
Cleomoideae, sometimes considered as a separate family Cleomaceae.
There is some confusion about the name Cleome
brachycarpa, as the name was used both for a
plant from tropical America as well as for a
specimen from Yemen. For the tropical American
species the correct name is now Prodandrogyne
brachycarpa (DC.) Woodson, and Cleome
brachycarpa Vahl ex DC. remains the correct
name for the African and Asian species. Several other Cleome species are medicinally used.
Cleome scaposa DC. has more or less the same
distribution as Cleome brachycarpa and in Niger the leaf powder is mixed with milk and
drunk to cure diarrhoea. A decoction of the
young leafy branches is drunk to cure dysentery and the wetleaf powderis used as a compress on the eyelids to cure boils. In Somalia it
provides good grazing for sheep and camels
during years whenthere is above average rainfall.
Cleome usambarica Pax occurs in Sudan, Ethiopia, Kenya and Tanzania. A cold water infusion of the roots, together with the roots of
Macaranga capensis (Baill.) Benth., is taken in
Kenya before a meal twice a day as an aphrodisiac.
Growth and development Cleome brachycarpa flowers in August and September.
Ecology Cleome brachycarpa is abundant in
deciduous bushland, woodland and semi-desert
areas and in open scrub, from sea-level up to
1700 m altitude.
ManagementPlants are only collected from
the wild.
Handling after harvest In Pakistan plants
are dried under shade and are ground to make
a powder. The pure powder (or powder mixed
with an equal amount of sugar) is used with
wateras needed.
For fodder it can be harvested during a large
part of the year. Plants are cut and fed fresh or
dried.
Genetic resources Cleome brachycarpa has
a wide distribution in sandy regions of Africa
and Asia and there are few indications that
point to genetic erosion. However, in Gujarat
(India) Cleome brachycarpa is one of several

medicinal plant species that is nowadays becoming rare and only small populations with a
restricted distribution remain.
Prospects Cleome brachycarpa is a fairly
important medicinal plant in the dry parts of
tropical Africa, in North Africa and in Asia.
The chemical properties as reported in the literature are from the northern African plants.
In those parts, this plant is considered neglected. In other parts of the world where this plant
grows, emphasis of research has been on ethnobotanical studies. Further research to evaluate the pharmacological properties is needed,
especially into the effect on inflammation and
rheumatism.
Major references Adam, Echard & Lescot,
1972; Diallo et al., 1999; Kers, 2000; Ozenda,
1977; Sharaf, Mansour & Saleh, 1992.
Other references Ahmad & Alvi, 1987;
Ahmad et al., 1990; Atiqur Rahman et al.,
2004; Hall, Sytsma & IItis, 2002; Hameed et
al., 2011; Heine & Heine, 1988b; Ishnavaetal.,
2011; Marwatet al., 2008; Varshney & Singh,
2008; Woodson, 1948.

Authors P. Nana & H.S. Foyet

COMBRETUM ADENOGONIUM Steud. ex A.Rich.

Protologue Tent. Fl. Abyss. 1: 266 (1848).
Family Combretaceae
Synonyms Combretum fragrans F.Hoffm.
(1899), Combretum ghasalense Engl. & Diels.
(1899), Combretum ternifolium Engl. & Diels.
(1899).
Vernacular names Four-leaved bushwillow,

four-leaved combretum (En).
Origin and geographic distribution Com-

Combretum adenogonium — wild
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bretum adenogonium is widely distributed in
tropical Africa, and occurs from Senegal and

gum is traded in the local markets as a snack.
Properties The crude stem bark and leaf

Guinea east to Eritrea and Ethiopia, and south

extracts

to Zimbabwe and Mozambique. It does not occur in the humid forest zone of Central Africa.
Uses Throughout its distribution area the
leaves, bark and roots are medicinally used. A
leaf decoction or infusion, sometimes combined
with the bark, is widely drunk to treat fever
and malaria. It is also used as a steam bath for
this purpose. Powdered stem bark in water and
a root decoction are commonly taken to treat
intestinal problems, including diarrhoea, intestinal worms and stomach-ache. A root and
stem bark decoction is taken to treat lower
backache. A root and leaf decoction or pulped
leaves are applied to syphilitic sores, leprosy
and snakebites. Powdered leaves or stem bark,
or a leaf infusion, is sprinkled on fresh wounds,
septic wounds, skin rash, burns and fungal
skin infections.
In Burkina Faso a leaf decoction is taken to

penes, tannins and anthocyanosides. The ethyl
acetate extracts contained 3,7-dimethoxy flavonol. The sterols B-sitosterol and stigmasterol
were isolated from the stem bark.
Chloroform, methanolic and aqueous extracts

contain

flavonoids,

steroids,

triter-

of the leaves, roots and stem bark showed weak

antibacterial activity against several Grampositive and Gram-negative bacterial strains. A
partially purified methanolic leaf extract significantly reduced the activity of neuraminidase from Clostridium chauvoei (jakari strain)
in a dose-dependent fashion.
A methanolic leaf extract showed moderate
activity against Plasmodium falciparum. A
crude stem bark extract showed significant
insecticidal activity against mosquito larvae
(Culex pipiens). A hydro-ethanolic leaf extract
showed moderate antifungal activity against
10 Candida species and 10 filamentous micro-

treat headache, menstrual problems, itch and

mycetes.

high blood pressure. It is also taken as a tonic
to treat lack of energy. Stem bark powder in
water is taken as an anti-abortive. In northern
Nigeria the Fula people take a bark infusion
together with natron to treat chest pain. In
Tanzania the dried and powdered roots and
fruits are also applied to sores and burns. The
roots are boiled andthe liquid is drunk to treat
chest cough. A decoction of the roots is used as
a bath for children with convulsions. A piece of
stem is chewedto treat coughs. In Zimbabwe a
root infusion is drunk as an aphrodisiac.
Nomads feed cattle the leaves or give them a
leaf infusion to drink to treat blackleg. The
stem bark has been used asfish poison.
Combretum adenogonium has a range of other
uses. It is an important source of firewood and
is also used for charcoal making. The woodis
used for construction, fencing and tool handles
but is susceptible to beetle attack. In Ghana it
is one of the preferred woods to smokefish.
From the boiled leaves a yellow dye is extracted. The leaves are browsed but are considered
a low quality fodder, and are only used when
fodder is scarce. The flowers produce much
nectar, and are important bee forage. In Sudan
women use the smoke from the wood as perfume. The bark exudes a red gum, which is
edible. In Sierra Leone the root together with
the root of Dissotis grandiflora (Sm.) Benth. is
madeinto an alcoholic beverage. In Cameroon
the twigs are used as toothbrush.
Production and international trade The

An aqueous leaf and stem bark extract showed
significant antiviral activity against Herpes
Simplex Virus type 1 and Vesicular Stomatitis
Virus T2, but was inactive against Coxsackie
B2 and Semliki Forest Virus A7. The aqueous
extracts were also active against Vesicular
Stomatitis Virus T2. Methanolic and aqueous
leaf and stem bark extracts showed high antiHIV (Human Immunodeficiency Virus) activity
with ICso values < 10 ug/ml against HIV-1 (IIIs
strain).
A methanolic leaf extract showed significant
antiproliferative and cytotoxic effects against
three human cancercell lines: HeLa (cervical
carcinoma), T 24 (bladder carcinoma) and MCF
7 (breast carcinoma). A root extract, however,

was inactive.
The gum contains as major aminoacid aspartic
acid, and in lesser amounts alanine, glycine,
serine, leucine, glutamic acid, valine and thre-

onine.
Description Small, deciduous tree up to
10(-12) m tall; crown obovoid to rounded; bark
grey-brown to creamy-brown, vertically fissured, exuding gum; branchlets glabrous to
short-hairy, sticky or not. Leaves in whorls of
3-4 or sometimes opposite, simple and entire;
stipules absent; petiole up to 1.5 cm long, leaving a prominentcircular scar; blade narrowly
to broadly ovate-elliptical to ovate, up to 15(—
20) cm X and 9(-11) cm, apex acute or obtuse,
base cuneate, papery to leathery, usually with
sticky exudate, especially when young, sparse-
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Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Growth and development Combretum
adenogonium flowers during the secondhalf of
the dry season or at the beginningof the rainy
season, before the new leaves appear.
Ecology Combretum adenogonium occurs in
dry tree savanna and wooded grassland, also
along the fringes of seasonal swamps, rocky
soil and hard pans, often on termite mounds,
from sea-level up to 2300 m altitude.
Propagation and planting Combretum
adenogonium is propagated by seedlings or
wildlings. There are c. 10,000 seeds/kg. Germination of fresh seed is good and fast, but the
seedslose their viability quickly with time.
Management Combretum adenogonium can
be coppiced andlopped. It is fairly fast-growing
in general, but on compacted soils it is slow-

Combretum adenogonium — 1, flower in longitudinalsection;2, fruiting branch.
Redrawn and adapted by Achmad Satiri Nurhaman
ly scaly above, densely scaly beneath, but often
very difficult to see due to the glutinous exudation, pinnately veined with 7—10(—13) pairs of
lateral veins, usually prominent on both surfaces, reticulation slightly raised beneath. Inflorescences an axillary spike on elongated
shoots or clusters of spikes on reduced axillary
shoots, giving the appearance of a panicle,
spike up to 7 cm long, shoots densely yellowbrown short-hairy. Flowers bisexual, regular,
4-merous, greenish yellow to white, fragrant;
receptacle consisting of 2 parts, lower part 1.5—
3 mm long, densely short-hairy, upper part
funnel-shaped to broadly campanulate at the
base and cup-shaped at apex, 2-3 mm X 2-3
mm, short-hairy; sepals broadly triangular, c. 1
mm long; petals free, spoon-shaped to obovate,

growing.
Genetic resources Combretum adenogonium is widespread and common andis not
threatened by genetic erosion.
Prospects Combretum adenogonium has
many traditional medicinal uses, e.g. against
malaria, intestinal problems and infections,

and its antibacterial and antiviral activities
have shown promising results in vitro. An anticancer test showed promising results as well.
Moreresearch is necessary, however, to evaluate

its potential, e.g. in clinical trials. More research on its phytochemistry is needed as well.
The safety profile also needs to be established.
Major references Arbonnier, 2004; Burkill,
1985; Exell, 1978; Fyhrquist et al., 2002; Fyhr-

quist et al., 2006; Maregesi et al., 2007; Maregesi et al., 2008; Maregesi et al., 2010; Mbaba-

zi, 1993; Mbuyaetal., 1994.
Other references Adjanohoun et al., 1989;
Adjanohoun et al., 1985; Anderson, Howlett &

McNab, 1987; Asase et al., 2005; Baerts &
Lehmann, 2011c; Batawila et al., 2005; Chhabra,

Mahunnah & Mshiu, 1989; Fyhrquist et al.,
2004; Maima et al., 2009; Malgras, 1992; Useh

5-6 mm long;ovary inferior, 1-celled. Fruit an

et al., 2004; Vollesen, 1986.
Sources of illustration Adjanohounetal.,

almost circular to elliptical, 4-winged nut, 2.5—

1979; Exell, 1978.

2-3 mm x 1—1.5 mm, glabrous; stamens 8, free,

3.5 X 2.5-3 cm, with 5-7 mm long stipe and up
to 12 mm broad wings, brown to reddishyellow, sticky and slightly scaly, indehiscent, 1seeded. Seedling with hypogeal germination;
cotyledonstransversely elliptical.

Authors N.S. Alvarez Cruz
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COMBRETUM ALBOPUNCTATUM Suess.

Protologue Mitt. Bot. Staatssamml. München 1(8): 336 (1953).
Family Combretaceae
Vernacular names Okavango bushwillow,
silver-dot bushwillow, silver-dot combretum (En).

Origin and geographic distribution Combretum albopunctatum occurs in southern
Zambia, the Caprivi Strip (Namibia), Botswana, Zimbabwe and in eastern South Africa.
Uses In Namibia the steam of boiled roots
with other herbs is inhaled to treat infertility
in women. A root infusion is drunk as well.
This induces severe vomiting, which is considered to cleanse the body.
The wood is used as firewood and the poles for
construction purposes and clubs.
Properties A dichloromethane extract of the
aerial parts yielded three flavonoids, alpinetin,
cardamomin and pinocembrin, and two cyclobutane chalcone dimers. An acetone leaf extract showed low toxicity in rats. Crude leaf
extracts showed significant antifungal potential on the wounds of immuno-compromised
rats.

Description

Deciduous,

thicket-forming

shrub, sometimes climbing, or small tree up to

3 m tall; bark grey-brown to grey, young
branches densely (short-)hairy. Leaves opposite
or almost opposite, simple and entire; stipules
absent; petiole 3-5 mm long; blade narrowly
elliptical or obovate-elliptical, 4-10 cm x 2-5.5
cm, base almost cordate, apex blunt to round-

ed, mucronate, papery to slightly leathery,
when young with brownish long hairs almost
concealing the scales, later short-hairy to nearly glabrous, scales glistening, pinnately veined

with 5-7 pairs of lateral veins. Inflorescence an
axillary spike up to 3 cm long. Flowers bisexual, regular, 4-merous, sessile; receptacle consisting of 2 parts, lower part c. 2.5 mm long,
hairy, upper part c. 2 mm long, broadly campanulate, with scales and short-hairy; sepals
broadly deltate, c. 1 mm long, petals obovate, c.
1 mm long, notched, apex ciliate; stamens 8,

free, c. 4 mm long; ovaryinferior, 1-celled, style
c. 3 mm long. Fruit a 4-winged nut, nearly orbicular to ovoid in outline, 2-3 cm x 1.8-2.5
cm, covered with silvery scales, with 2-7 mm

long stipe and 8-10 mm broad wings, reddish
brown when dry, indehiscent, 1-seeded. Seedling with hypogeal germination, but with the
transversely elliptical cotyledons arising above
soil level.
Other botanical information Combretum
is a very large genus, comprising about 250
species distributed worldwide in the tropics
and subtropics. About 140 species occur in
tropical Africa. Combretum albopunctatum is
often confused with Combretum apiculatum
Sond. and Combretum molle R.Br. ex G.Don.
Several other Combretum species with medicinal usesoccur in southern Africa.
Combretum elaeagnoides Klotzsch occurs in
Zambia, the Caprivi Strip (Namibia), northern
Botswana, Zimbabwe and Mozambique. In
Zimbabwethe root is pounded and the powder
addedto food or infused in water to treat diarrhoea. The poles are used for the construction
of huts and the wood for making handlesoffish
spears. The wood is also used as fuelwood. It
has a considerable capacity of regeneration of
disturbed areas. It is frost tolerant. From the
leaves the triterpenoid acid, jessic acid, together
with its methyl ester and o-arabino-pyranoside
wereisolated.
Combretum platypetalum Welw. ex Laws. occurs in southern DR Congo, Tanzania, and

Combretum albopunctatum — wild

from Angola east to Mozambique. In Namibia a
root decoction is taken to treat bloody diarrhoea. A root bark decoction is drunk to treat
pneumonia, and rubbed on the chest with fat
added. In Zimbabwe the root is pounded and
the powder addedto food or infused in water to
treat diarrhoea and kidney pain. The powderis
also sniffed to stop a bleeding nose. Powdered
root is rubbed into cuts to reduce swellings and
mumps. A root infusion is drunk to widen the
birth canal and to treat abdominalpain, female
infertility, dysmenorrhoea and vomiting. A root
infusion is used as ear drops to treat earache.
Pulped leaves with oil are applied to burns.
The seedsare toxic to pigs, as they induce vom-
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iting and paralysis. A root extract showed
moderate prostaglandin-synthesis inhibition in
vitro.
Ecology Combretum albopunctatum occurs
in Baikiaea woodland, Colophospermum mopane (Benth.) J.Léonard shrub savanna and
other dry land savanna; also on sandyplains,
river banks and stony hillsides forming thickets with Commiphora spp. and Combretum
spp., from sea-level up to 1000 m altitude.
Combretum albopunctatum is drought and frost
tolerant. Flowering andfruiting is variable.
Propagation and planting Combretum
albopunctatum is propagated by seeds. The
seed should be removed from the fruit and
soaked in water a few hours before sowing.
Seedlings emerge in 9-15 days with a germination rate of up to 55%. The seedlingsare fragile
and should not be transplanted before they are
two weeksold.
Management Combretum albopunctatum
can be coppiced.
Genetic resources Combretum albopunctatum is widespread and common in mostofits
distribution area andtherefore not threatened
by genetic erosion.
Prospects The use of the roots of Combretum albopunctatum in traditional medicine
indicates some level of toxicity, as a root infusion induces severe vomiting. A pharmacological test with a leaf extract showed interesting
antifungal activity and low toxicity in rats. The
phytochemistry and pharmacology of the roots
needs further elaboration, as well as for the
other plant parts. The safety profile needs to be
established as well.
Major references Exell, 1978; Leger, 1997;
Masoko

et

al.,

2010;

Neuwinger,

SEPASAL, 201 1a.
Other references Cheatle,

2000;

1992; Chine-

mana et al., 1985; Coates Palgrave, 2002; Kate-

rere et al., 2004; Lindsey et al., 1999; Masoko
& Eloff, 2006; Osborne & Pegel, 1984;
SEPASAL,2011c.
Authors E.N. Matu

COMBRETUM CAFFRUM (Eckl. & Zeyh.) Kuntze
Protologue Revis. gen. pl. 3(3): 87 (1898).
Family Combretaceae
Synonyms Combretum salicifolium E.Mey.
ex Hook. (1848).
Vernacular names Cape bush-willow,
bush-willow tree, African bush-willow, African

willow tree (En).

Origin and geographic distribution Combretum caffrum is endemic to the Eastern Cape
and KwaZulu-Natal in South Africa. It is traded
as a rare ornamental in South Africa, Australia

and the United States.
Uses The Xhosa people of the Eastern Cape
use the bark of Combretum caffrum in combination with a numberof other herbs as an anticancer treatment. The bark is widely used as a
general tonic. A root decoction is added to bath
water to treat general body pain. The Zulu
people use the plant extract as a spear poison.
They also use the root bark as a charm against
enemies. Leafjuice is used as eye drops to treat
conjunctivitis in domestic animals. A stem bark
decoction is given to cattle with redwater disease. Honey of Combretum caffrum is very bitter, but no problems have been recorded from
human consumption. The timber is yellow and
dense, andis used for poles and fuel wood. It is
not very durable. Thetree is left in the field as
a shadetree.
Production and international trade The
bark, leaves and roots of Combretum caffrum
are commonlysold on local markets throughout
South Africa. In South Africa a formulation
made from a bark decoction is produced commercially and sold as an anti-cancer remedy.
Combretum caffrum bark can be purchased on
the internet at US$ 22 per 100 g.
Properties A range of stilbenoids, combretastatins Al—A4, B1—B4, D1 and D2, were

isolated from the leaves, fruits and stem bark.
From the stem bark also several phenanthrenes, including three 9,10-dihydrophenanthrenes and di-phenathreben B, have been
isolated. Other major, but non-active, constituents isolated were 3,3’,4’-tri-O-methylellagic
acid and acacetin.
A huge numberof publications appeared since
combretastatins were foundto be highly active
in inhibiting the growth of P-388 and L1210
leukemia cell lines. Especially combretastatin
A4 was foundto be active against murine melanoma, a variety of other humansolid tumours
and a series of malignant human B-lymphoid
cell lines. Many of the combretastatins, especially combretastatin Al, A4 and B1, are also

tubulin-binding agents, and so have unique
antitubulin and antivascular properties. They
are structurally related to colchicine, which
induces vascular-mediated tumour necrosis in
animal models. Several synthetic analogues
are also now available, including the Aventis
Pharma compound AVE8062. More soluble,
phosphated forms of Al (A1P) and especially
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A4 (AAP) are commonly used for in vitro and in
vivo studies. These are cleaved to the natural
forms by endogenous phosphatases and are
taken up into cells. In animal models, A4P
caused a prolonged and extensive shutdown of
blood flow in established tumour blood vessels,

with much less effect in normal tissues. The
lead compound, A4P, is currently in Phase I

clinical trial as a tumour vascular targeting
agent, and a maximum tolerated dose in the
range 60-68 mg/m? has been established.
Based on the Phase I data, combination studies

of A-4P with established therapies are in progress.
A structure-activity relationship study of combretastatin A4 led to the discovery of a potent
cancer cell growth inhibitor designated phenstatin. A benzophenone derivative of combretastatin A4, designated hydroxyphenstatin,
showed remarkable antineoplastic activity.
While hydroxyphenstatin was a potent inhibitor of tubulin polymerization with activity
comparable to that of combretastatin Al, the
phosphorylated derivative was inactive.
Di-phenathreben B showed highly significant
antitumouractivity when tested on the murine
P-388 lymphocytic leukaemiacellline.
Acetone, methanol and aqueousextracts and a
water decoction of the stem bark showed in
vitro antifungal and antibacterial activity
against Gram-positive bacteria. Both acetone
and methanolic stem bark extracts showed
highly significant antifungal activity against
Alternaria alternaria, Mucor hiemalis and
Schizophyllum commune. Methanolic extracts
also showedsignificant activity against Aspergillus niger and Penicillium notatum. The hot
water decoction prepared in the traditional
way was found to be more active than the cold
water extract.

Combretastatin B5 showed significant antibacterial and antifungal activity. Combretastatin
A4, A5, and A6 were also found to inhibit
growth of Neisseria gonorrhoeae.
Description Deciduous, small to medium-

sized spreading tree up to 10 m tall; young
branches densely short-hairy, pinkish after
shedding the bark. Leaves subopposite or
sometimes in whorls of 3, simple and entire;
stipules absent; petiole 1-5(-8) mm long,

densely short-hairy; blade narrowly elliptical,
up to 4-10 cm X 1—2.5 cm, apex acute, mucronate, base cuneate, lateral nerves prominent,

in 6-8(-12) pairs, both sides almost glabrous or
densely short-hairy beneath, shiny green
above. Inflorescence an axillary almost spheri-

cal spike up to 2(-3) cm long, rarely forming
short panicles by the suppression of leaves on
short

shoots.

Flowers

bisexual,

regular,

4-

merous, cream or yellow, usually congested;
receptacle consisting of 2 parts, lower part 1.5—
2.5 mm long, usually densely short-hairy; upper part broadly campanulate, 2—2.5 mm long,
short-hairy; sepals ovate, c. 1 mm long; petals
obovate, narrowly obovate, spoon-shaped or
narrowly elliptical, c. 1.5 mm xX 1 mm, apex
sometimes notched, glabrous; stamens 8, filaments c. 5 mm long; ovary inferior, 1-celled.

Fruit a 4-winged nut, almost round to broadly
elliptical, 1.3-1.8 cm long, reddish brown,
short-hairy and scaly, stipe up to 7 mm long,
wings c. 5 mm broad, indehiscent, 1-seeded.

Seedling with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum caffrum is very similar to Combretum erythrophyllum (Burch.) Sond., ‘river bush
willow’, which occurs through most of eastern
South Africa, Swaziland, Zimbabwe and Mozambique, and which prefers a similar habitat.
Growth and development Combretum
caffrum flowers from late August to early November, but has also been observed in March.

It fruits from January to May. A huge number
of fruits is produced andgives thetree a reddish-brown appearance. Combretum caffrum
sheds its leaves in early spring, just before new
leaves arrive.
Ecology Combretum caffrum occurs mainly
along river and stream banks, in sand soil or
alluvium, occasionally on hill and mountain
slopes, in evergreen or coastal forest, from sealevel up to 1100 m altitude, with at least 500
mm of annual rainfall. Combretum caffrum can
also grow on degraded sandy, gravelly and
even saline soil with good drainage. It tolerates
rather dry conditions, but does not tolerate
frost and waterlogging. Branch tips are damaged at temperatures below 5°C.
Propagation and planting For best germination seeds should be extracted from the
hard fruit. The seeds should be soaked for a
few hours in water and treated with a fungicide before being sown in a sandy soil. They
germinate after 7 days when kept at a constant
temperature of 30°C. If sown in a greenhouse
with soil heating at night, 60% of the seeds
germinate after 8 to 25 days. If sown in an out-
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door seedbed, 40% of the seeds germinate after
15 to 40 days. Under optimal conditions, seedlings can grow c. 60 cm during the first year.
Seedlings require 4-6 months in a nursery
before planting out. The seeds retain their viability for several months if kept dry and free
from insects at a maximum temperature of
20°C, and for at least 2 years when dried below
8% humidity. Natural regeneration is hampered by bushfires and frequent dry spells.
Management Combretum caffrum can be
pollarded, coppiced, trimmed and pruned. For
fast growth fertilizer should be applied regularly on Combretum caffrum seedlings. When
grown in a container as an ornamental plant,
Combretum caffrum requires frequent repotting to control its size. It grows well both in
shade and bright sunlight; it is vulnerable
though to cold wind and frost, especially young
plants which should be protected during the
first two years. During cool weather, Combretum caffrum is prone to root rot and then requires driersoil.
Diseases and pests The seeds of Combretum caffrum are often parasitized.
Harvesting The leaves, stem bark and root
bark of Combretum caffrum are harvested from
the wild or from home gardens for local use,
wheneverthe need arises. Removal of the stem
bark should be done in small pieces and not by
ring barking, as is commonly done.
Handling after harvest The harvested
bark, leaves and roots are washed and air-

dried before use or trade. They can also be
dried in the sun andstored in airtight containers for later use. A decoction of the leaves, root
bark or stem bark can be stored in bottles to be
used within a week. If refrigerated, it can be
stored for much longer.
Genetic resources Combretum caffrum is
widespread in most of its area of distribution
and is not in dangerof genetic erosion. However,
excessive harvesting of Combretum caffrum for
medicinal use calls for measures to protect
some of the natural stands. No systematic
germplasm collection or preservation programmeexist. However, in South Africa there
are small collections in botanical gardens, private gardens andresearchinstitutions.
Prospects In view of the demonstrated anticancer properties of combretastatins from
Combretum caffrum, further clinical research
will prove worthwhile to enhance their potential for anticancer treatment. Research on
propagation and domestication as well as quality control and measures for sustainable utili-

zation are needed.
The bushy nature, attractive foliage and fruits
of Combretum caffrum makesit a suitable ornamental plant and interest in this regard is
growing.
Major references Afolayan et al., 2002;
Bilenker et al., 2005; Coates Palgrave, 2002;

Eloff, Katerere & McGaw, 2008; Hsieh, Liou &
Mahindroo, 2005; Kanthou et al., 2004; King-

ston, 2009; Pettit et al., 1988; Vitale et al.,
2007; Young & Chaplin, 2004.
Other references Beauregard, Thelwall &
Chaplin, 1998; Bhat & Jacobs, 1995; Cunningham, 1990; Eloff, 1999b; Galbraith, Chaplain &
Lee, 2001; Grosios, Holwell & McGown, 1999;
Holwell et al., 2002; Hutchings et al., 1996;
Iyer et al., 1998; Katerere, 2001; Masika &

Afolayan, 2002; Nam, 2003; Pettit, Singh &
Schmidt, 1988; Tozer et al., 2002.
Authors A. Maroyi

COMBRETUM CELASTROIDES Welw. ex M.A.
Lawson

ProtologueFI. trop. Afr. 2: 422 (1871).
Family Combretaceae
Chromosome number 2n = 104
Synonyms Combretum laxiflorum Welw. ex
M.A.Lawson (1871), Combretum patelliforme
Engl. & Diels (1899).
Vernacular names Jesse-bush combretum,
savanna bushwillow, trailing bushwillow (En).
Origin and geographic distribution Combretum celastroides occurs in DR Congo, Tanzania and throughout southern Africa.
Uses In northern Zimbabwe ash of the dried
stem is mixed with white clay and applied to

Combretum celastroides — wild
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the face to treat conjunctivitis.
Combretum celastroides is highly valued as
fuel wood and for charcoal production. It is also
a source of wood for construction purposes. It is
an important bee plant as it produces a lot of
nectar.

Properties Different leaf extracts showed
anti-inflammatory activity, as well as some
antifungal activity against Candida albicans,
Cryptococcus neoformans, Aspergillus fumigatus, Microsporum canis and Sporothrix
schenckii.
Description Shrub, climbing or not, or
small tree up to 12 (-20) m tall. Leaves (al-

most) opposite, simple and entire; stipules absent; petiole 2.5-20 mm long; blade narrowly to
broadly elliptical or obovate, 2.5-14 cm x 1-8

es is highly variable and ranges from 0—80%.
The seeds should be removed from the fruit
and soaked for a few hours before sowing.
Germination takes place 10-21 days after sowing.
Management Combretum celastroides can
be coppiced.
Genetic resources Combretum celastroides
is widespread and rather common, and is
therefore not threatened by genetic erosion.
Prospects Combretum celastroides has few
local medicinal uses, and it seemslikely that it
will remain of local importance only unless
additional phytochemical and pharmacological
research reveals interesting properties.
Major references Latham, 2005; Masoko &
Eloff, 2006; McGaw et al., 2001; Neuwinger,

cm, apex bluntly acuminate, base cuneate to

2000; Wickens, 1973.

rounded, papery to slightly leathery, glabrous
to fairly densely short-hairy, especially on the
scales beneath, pinnately veined with 4-10

Other references Chilufya & Tengnäs,
1996; Eloff, Jager & van Staden, 2001;
SEPASAL, 2010a.
Authors E.N. Matu

pairs of lateral veins. Inflorescence a terminal
panicle, 5-15 cm long, and smaller spikes in
the axils of the upper leaves. Flowers bisexual,

COMBRETUM COCCINEUM(Sonn.) Lam.

veins beneath, with reddish, golden or silvery

regular, 4-merous, yellow to cream or whitish,

sweetly scented, sessile, receptacle consisting
of 2 parts, rusty red, scaly, lower receptacle
2.5-6 mm x 0.5-1 mm; sepals ovate-triangular,
petals linear-elliptical, 1.5-2.5 mm long, stamens 8, up to 1 mm long, disk 2—5.5 mm in
diameter; ovary inferior, 1-celled, style 2-3 mm

long. Fruit a 4-winged nut, broadly ovoid to
nearly orbicular in outline, 1.5-2.5 cm in diameter, stipe 0.5-2.4 mm long, rusty red or golden
scaly, wings 6-10 mm broad, becoming bright
red, fruit body remaining green-yellow, drying

Protologue Encycl. 1(2): 734 (1785).
Family Combretaceae
Chromosome number2n = 56
SynonymsPoivrea coccinea (Sonn.) Thouars
(1811), Combretum pachycladum Baker(1881).
Vernacular names Scarlet comb, flame
vine, caffer butter shrub (En).

golden brown andshiny, indehiscent, 1-seeded.

Origin and geographic distribution Combretum coccineum is native of Madagascar. It
has been introduced in Comoros, Seychelles,
Réunion and Mauritius as an ornamental, and
has become naturalized there. It has also been

Other botanical information Combretum
is a very large genus, comprising about 250
species distributed worldwide in the tropics
and subtropics. About 140 species occur in
tropical Africa. Another species with medicinal
uses in the region is Combretum longispicatum
(Engl.) Engl., which is endemic to Tanzania.
The root is roasted and the cut end is applied
to wounds to improve healing.
Ecology Combretum celastroides occurs in
open deciduous woodland and thickets, often
on termite mounds, andriverine forest at 500—
1700 m altitude. It is usually found on sandy
soil or silt, and occasionally on copper-bearing
soils. Its flowering and fruiting period varies
depending onthe region.
Propagation and planting The germination rate of the seeds of Combretum celastroid-

Combretum coccineum — wild and naturalized
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planted in Pakistan, continental Asia and
southern United States as an ornamental.
Uses In Madagascar a leafy stem decoction
is taken to treat fever and liver complaints,
including hepatitis, as it stimulates the secretion of bile from the gallbladder. It is also taken as a diuretic. The seeds are commonly
chewed as an anthelmintic, and are especially
given to children, 1-2 seeds per year of age.
Afterwards, a laxative is given. A decoction of
the roots or fruits is also taken as an anthelmintic. Crushed leaves are applied to bites of
toxic spiders. The seedsare also given to cattle
to treat intestinal worms. In Comoros the seeds
are chewed to treat roundworm infection. A
root decoction is taken to treat an enlarged
spleen.
In southern Madagascar Combretum coccineum
is used as a fodder for sheep. It is suitable as a
barrier hedge in coastal localities. A vegetable
oil is sometimes extracted from the seed for
cooking purposes, removing the anthelmintic
property in the process. The bark fibres are
sometimes used to make baskets. It is widely
planted in the Indian Ocean islands as an ornamental.
Production and international trade In
Madagascar the seeds and those of related species, are widely sold in markets as ‘voantame-

naka’ for anthelmintic purposes. Some pharmacists coat the seeds with sugar to make
them moreattractive.
Properties
Preliminary
phytochemical
screeningof the leaves revealed the presence of
phenols, triterpenes, sterols, saponins and Bsitosterol. Preliminary phytochemical screening of the seeds yielded 21-23% oil, saponins
and traces of alkaloids. From the aerial parts a
hydroxylated mansumbinen-28-oic acid was
isolated.
A methanolic leaf extract showed promising
cytotoxicity in the brine shrimp lethality test.
A hexane extract of the leaves showed moderate antimalarialactivity in vitro.
Description Climbing shruborliana up to 6
m tall; all parts glabrous. Leaves opposite,
simple and entire; stipules absent; petiole 1—2
cm long; blade very variable, elliptical to lanceolate, 8-13 cm X 2.5-3.5 cm, very large on
young shoots, oblong, up to 24 cm x 12 cm, base
cuneate, apex acute, dark green. Inflorescence

a dense axillary or terminal raceme, 5-15 cm
long, horizontally held. Flowers bisexual, regular, 5-merous, red, 2-2.5 cm long, erect; pedicel
1—2 mm long; receptacle cup-shaped; calyx tube
4-5 mm long, lobes triangular, c. 2 mm X c. 2

mm; petals free, elliptical to oblong, 5-6 mm x
c. 2mm; stamens 10, exserted, 12-15 mm long;

ovary inferior, linear-oblong, 2-4 mm long,
style simple, exserted, 10-12 mm long. Fruit
an almost orbicular, (4—-)5-winged nut 16-20
mm in diameter, wings c. 8 mm large, papery,
striped, pale yellow, tinged pink-red. Seedling
with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar. Several of the Combretum spp.
from Madagascar have similar medicinal uses
as Combretum coccineum. The seeds of the
following species are all chewed as an anthelmintic: Combretum albiflorum (Tul.) Jongkind
(synonym:
Poivrea
phaneropetala
(Bak.)
H.Perrier), Combretum coursianum (H.Perrier)

Jongkind (synonym: Calopyxis coursiana H.
Perrier), Combretum eriogynum (H.Perrier)
Jongkind (synonym: Calopyxis eriogyna H.
Perrier),

Combretum evisceratum (H.Perrier)

Jongkind (synonym: Calopyxis eviscerata H.
Perrier), Combretum grandidieri Drake (synonym: Poivrea grandidieri (Drake) H.Perrier),
Combretum longicollum Jongkind (synonym:
Calopyxis trichophylla Baker), Combretum
macrocalyx (Tul.) Jongkind (synonyms: Calopyxis bernieriana (Tul) H.Perrier, Poivrea
macrocalyx Tul.), Combretum obscurum Tul.
(synonym: Poivrea obscurum (Tul.) H.Perrier),
Combretum oxygonium (Tul.) Jongkind (synonym: Calopyxis oxygonia Tul.), Combretum
subumbellatum (Baker) Jongkind (synonym:
Calopyxis subumbellata Baker) and Combretum
villosum (Tul.) Jongkind (synonym: Poivrea
villosa Tul.).

Furthermore, a leaf infusion of Combretum
grandidieri, Combretum longicollum, Combre-

tum obscurum and Combretum subumbellatum
is taken to treat indigestion, liver and
gallbladder problems. A decoction of the aerial
parts and roots of Combretum obscurum and
Combretum villosum is drunk to treat fever.
Methanolic extracts of the aerial parts of Combretum albiflorum, Combretum grandidieri
and Combretum obscurum showed significant
antibacterial activity in vitro against a range of
pathogenic bacteria, as well as antifungal activity against Candida albicans.
Growth and development Combretum
coccineum flowers between March and September.
Ecology Combretum coccineum occurs in
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secondary forest and open localities, often
forming large mounts, from sea-level up to
1000 m altitude. It requires full to partial sun.
It has moderate water requirements and does
not tolerate frost. However, it is salt tolerant.

Propagation and planting Combretum
coccineum can be propagated by seed and cuttings, although propagation by cuttingsis faster and morereliable. Average seed weight is
25.4 g/1000 seeds.
Management Combretum coccineum can be
pruned when it becomes too large. In a greenhouse it is best grown in a pot in order to flower well.
Genetic resources Combretum coccineum
is widespread and common in Madagascar, and
therefore not threatened by genetic erosion. It
is also widely cultivated as an ornamental.
Prospects The fruits of Combretum coccineum, and several related species, have a very
interesting use as an anthelmintic. Different
plant parts also have other traditional medici-

ber of uses in Africa, and especially in traditional medicine. A fresh or dried leaf infusion
and root decoction is widely taken as a chola-

nal uses. However, there is only very little

gogue, diuretic and purgative andalso to treat

chemical and pharmacological research available and more research is therefore warranted.
Major references Boiteau, Boiteau & Allorge-Boiteau, 1999; Gurib-Fakim & Brendler,

gastro-intestinal

2004; Jongkind, 1995a; Perrier de la Bathie,

1954; Rahmanetal., 2008.
Other references Abdou Raouf, 1987; Ad-

janohoun et al. (Editors), 1982; Andriamanga,
1995; Boiteau & Allorge-Boiteau, 1993; Chow-

dhury & Islam, 2004; CNRE & ONE, 2001;
Rakotondramanana,

2007;

Rakotoniriana

et

al., 2010; Rasoanaivo, Petitjean & Conan, 19938;
Razafinimpanana, 1989.
Authors E.N. Matu

COMBRETUM COLLINUMFresen
Protologue Mus. Senckenberg.2: 153 (1837).
Family Combretaceae
Chromosome number 2n = 26
Synonyms Combretum binderanum Kotschy
(1865),
Combretum
geitonophyllum
Diels
(1907), Combretum hypopilinum Diels (1907),
Combretum lamprocarpum Diels (1907).
Vernacular names Variable bush-willow,
variable combretum (En). Mlama (Sw).
Origin and geographic distribution Combretum collinum is widespread in the dry savannaof tropical Africa, and occurs from Senegal to East Africa and south throughout southern Africa to north-eastern South Africa.
Uses Combretum collinum has a large num-

Combretum collinum — wild

problems,

including

diar-

rhoea, dysentery, stomach-ache and ascariasis.

A leaf and leafy twig decoction is drunk and
fresh roots are chewed to treat lung problems
including coughs, bronchitis and tuberculosis
and also to treat snakebites and jaundice. The
juice from the roots is further externally applied to snakebite wounds, syphilitic sores and
toothache. A root maceration or decoction is
taken to treat gonorrhoea, female sterility and
pyomyositis. A root decoction, together with
roots and bark of Kigelia africana (Lam.)
Benth., is taken for the treatment of excessive
menstrual bleeding beyond the normal time.
Furthermore, a root infusion is given to delivering women to enhance labour andto epileptic
patients. Root powder in petroleum jelly is applied topically in the treatment of epilepsy.
Bark powderis eaten in porridgeto treat rectal
prolapse and haemorrhoids. A twig bark and
root decoction is drunk to treat pain in the side
and headache. Leaf sap is applied to wounds,
ulcers and leprosy and also used as ear drops
to treat earache. Crushed leaves are applied as
poultice and used for bathing to treat fatigue
and rheumatism. A leaf and root infusion is
taken as a blood tonic.
Leaves, stem bark and roots are often used

alone or in mixtures with other plants to treat
fever, malaria and appendicitis. The gum exuded from injured branchesis edible and used
to cure toothacheor to plug a tooth with caries.
Seed powderis applied to eye infections in cat-

COMBRETUM 67

tle.
The wood of Combretum collinum is fairly hard
and durable and rather termite resistant but
prone to rot in the ground. It is popular for
fencing poles, canoes and tool handles and has
been used for wagon building. The wood is a
good source of firewood and makes very good
charcoal. Combretum collinum can be planted
as an ornamental for shadeorshelter. It can be
planted as a firebreak, as the tree is tolerant of

grass fires. Flowers produce good nectar for
honey. The leaves are widely browsed by sheep,
goats and cattle, although in someregions cattle does notlikeit.
In Nigeria unidentified parts have been used
as famine food. The roots provide a fiber used
in basket work. In Uganda the woodis used for
fermenting local beer. In South Africa, the
winged fruits can be strung together to make
attractive room-dividers or spray-painted as
Christmas decorations.
Production and international trade
Parts of Combretum collinum are sold at local
markets for medicinal use. In South Africa the
winged fruits are locally commercialized for
ornamental purposes.
Properties Few phytochemical and pharmacological analyses have been done on Combretum collinum. The stilbenoids combretastatins
A and B and several phenanthrenes have been
isolated from the aerial parts. The triterpenoid
components of the leaves andfruits of 3 southern African subspecies of Combretum collinum
yielded varying amountsof 4 cycloartane acids.
None of these compounds appeared to be responsible for the toxic properties of the fruits.
From the gum exudate a range of amino acids
has been isolated, with aspartic acid, glycine,
glutamic acid and alanine as the most important ones.

The crude extract and ethanol extract of fresh
shoot bark showed significant and dosedependent larvicidal activity on fourth instar
larvae of the yellow fever mosquito, Aedes aegypti. Different leaf extracts were found to
have weak antifungal and anthelmintic activities in vitro. An aqueous root and stem bark
extract showed antibacterial activity against
Proteus mirabilis.
Combretum collinum has whitish-brown sapwood, which is not clearly differentiated from
the pale brown heartwood. The wood has an
interlocked grain and a coursetexture.
Description Shrub or small to mediumsized, multi-stemmed, deciduous tree up to
12(-17) m tall, with a heavy, rounded or flat

Combretum collinum — 1, inflorescence and leaf;
2, flower in longitudinal section, 3, fruit.
Redrawn and adapted by Achmad Satiri Nurhaman
crown; bark pale grey, creamy-brown, reddishbrown or brown-black, fissured, transversely
cracked, with smooth scales of various sizes;

young shoots densely covered with short, soft
hairs. Leaves opposite, alternate or in whorls of
3, very variable, simple and entire; stipules
absent; petiole 1-3(-4) cm long; blade narrowly
elliptical to broadly ovate or obovate, 6—18(—22)
cm X 3-8 cm, apex attenuate, base broadly
cuneate, almost glabrous above, dark green,

reddish olive to yellowish brown when dry,
glabrous to densely woolly-hairy below, pale
green to silvery, conspicuously scaly, pinnately
veined with (6—)8-16(—20) pairs of lateral
veins. Inflorescence an axillary or supraaxillary spike or panicle up to 10 cm long,rachis glabrous to woolly hairy. Flowers bisexual,
4-merous, regular, cream to yellow, up to 5 mm
in diameter, sweetly scented, sessile; receptacle

consisting of 2 parts, lower part 2-4 mm long,
glabrousor hairy, scaly, upper part c. 3.56 mm x
2.5 mm, campanulate at base, cup-shaped at
apex, glabrous to hairy, scaly; sepals broadly
triangular, c. 1 mm long; petals free, transversely elliptical to obovate or circular, apex
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notched, clawed; stamens 8, 4.5-6.5 mm long;

ovary inferior, 1-celled, style up to 7.5 mm
long. Fruit a 4-winged nut, variable in shape,
2.5-6 cm long, stipe up to 2 cm long, wings
variable in width, rusty red when young, becoming dark chocolate brown or deep golden
brown when mature, with a metallic sheen

caused by the scales, indehiscent, 1-seeded.
Seedling with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum collinum is a highly variable species and at least 11 subspecies have been distinguished, differing from each other only in
minor characters.
Growth and development In West Africa
it flowers during the second half of the dry
season or the beginningof the rainy season. In
southern Africa it flowers in August to October
with the previous season’s leaves still present
and fruiting occurs from January to August.
Old fruits may be found on thetree for most of
the year. Fruiting can be sparse or prodigious.
Ecology Combretum collinum occursin arid,
semi-arid and tree savanna, as well as in de-

ciduous and evergreen thickets and on termite
mounds, from sea-level up to 2200 m altitude.

It grows in a variety of soils, in semi-arid to
medium rainfall conditions. It is drought and
frost tolerant when mature.
Propagation and planting Combretum
collinum is propagated by seedlings and wildlings. Seeds storage behaviouris orthodox. The
seeds retain their viability for several months
if kept dry and free from insects, at a maximum temperature of 20°C. For best germination, pre-sowing treatments suchas fruit scari-

fication or soaking should be done. The pretreated fruits do not store well and should be
sown immediately. Seeds can also be extracted
from the fruit, but removal of the seed is not

easy, and soaking of the fruit in cold water
before opening facilitates the process. The
seeds should be soaked for a few hours in water
before being sown in a mixture of river sand
and compost. Seedlings may appear after 8—
20-35) days, and the germination rate varies
from 0 to 90%. After 5-6 weeksthefirst leaves
appear, and the seedlings are vulnerable to
fungal attack in humid conditions; 55-80%
survives the seedling stage. The seedlings can
be transplanted into growing containers once

they reach the 2-leaf stage. Growthis rapid, at
least 50 cm per year. Natural germination is
hamperedby bushfires anddry spells.
Management Combretum collinum can be
pollarded, coppiced, trimmed and pruned.
Young plants are vulnerable to cold wind and
frost. In cultivation, it prefers a humus-rich
soil and partial shade. Over-watering results in
poor flowering.
Combretum collinum has a higher incidence of
coppicing than other Combretum spp. because
of its good fuel wood properties. It sprouts
quickly after cutting andfire.
Diseases and pests The larvae of the bark
borer moths Salagena obsolescens and Salagena transversa feed on Combretum collinum,

and the larvae may kill branches or sometimes
even the whole tree. The seeds of Combretum
collinum are often parasitized.
Harvesting The leaves, stems, bark and

roots of Combretum collinum are harvested
from the wild or from home gardens, whenever
the need arises. Removal of the bark should be
done in small pieces and not by ring barking,
as is commonly done. Harvesting the roots is
even more destructive.
Handling after harvest The harvested
bark, leaves, stems and roots are washed and

air-dried before use or trade. For long-term
storage (up to 6 months), the plant parts are
sun-dried and stored in airtight containers. A
decoction of the leaves, root, stem or bark can

be stored in bottles to be used within a week. If
refrigerated, it can be stored for much longer.
Genetic resources Combretum collinum is
widespread in most of its area of distribution
and is not in danger of genetic erosion. In regions where population pressure is high, it is
overexploited for firewood andis frequently cut
down on agricultural land. In Uganda and
South Africa excessive cutting of Combretum
collinum has been reported and this calls for
measures to protect some of its natural stands.
Combretum collinum subsp. suluense (Engl. &
Diels) Okafor is listed as ‘low risk but least
concern’ on the IUCN Red List in KwaZuluNatal and neighboring regions of South Africa.
However, no systematic germplasm collections
exist; however, there are small collections in

botanical gardens, private gardens and research institutions in Kenya, Uganda, Tanzania, Zimbabweand South Africa.
Prospects Combretum collinum is widespread and commonlyusedin traditional medicine. In view of these uses, surprisingly few
phytochemical and pharmacological analyses
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identify bioactive compounds need to be carried
out to corroborate the medicinal properties.
Research on propagation and domestication as
well as quality control and measures for sustainable utilization are needed.
Major references Adamu et al, 2005; Baerts
& Lehmann, 2011b; Burkill, 1985; Eloff, Katerere & McGaw, 2008; Exell, 1978; Katerere,
2001; Neuwinger, 2000; Palmer & Pitman,
1972-1974; Watt & Breyer-Brandwijk, 1962;
Wickens, 1973.
Other references Abreu et al., 1999; Adja-

nohoun et al., 1989; Anderson, Howlett &
McNab, 1987; Arbonnier, 2004; Coates Palgrave,
2002; Eloff, 1999b; Fyhrquist et al, 2004;
Fyhrquist et al., 2006; Katende, Birnie &
Tengnäs, 1995; Leyens & Lobin, 2009; Masoko
& Eloff, 2006; Masoko & Eloff, 2007; McGaw et
al., 2001; Odda et al., 2008; Panzini et al.,
1992; Rogers & Coombes, 1999; SEPASAL,
2011b.

Sources ofillustration Engler, 1899.
Authors A. Maroyi

COMBRETUM COMOSUM G.Don

Protologue Edinburgh Philos. J. 11: 344 (1824).
Family Combretaceae
Synonyms Combretum hispidum M.A.Lawson (1824), Combretum dolichopetalum Engl. &
Diels (1899), Combretum rhodanthum Engl. &
Diels (1899).
Origin and geographic distribution Combretum comosum occurs from Senegal east to
southern Sudan and south to Uganda and Angola.

Uses In Nigeria a root decoction is taken in
traditional

medicine

to

treat

stomach-ache,

diarrhoea, gastric ulcers, various other gastrointestinal disorders and liver complaints. The
leaves are applied to burns and skin infections;
in decoction they are taken as a purgative. In
Gabon a root decoction is drunk to treat cough.
In Ghana an infusion of the roots and leafy
stems is administered to cattle with stomach
disorders.
The flowers are pink or red and showy and the
plant is worthy to be planted as an ornamental.
Properties
Preliminary
phytochemical
analysis of the root showed the presence of
tannins and saponins.
An ethanolic root bark extract (100 mg/kg)
showed a significant anti-hepatotoxic effect of
paracetamol-induced liver intoxication and
caused a reduction in histopathological changes in the liver when administered orally in
mice. A methanolic root extract significantly
inhibited carrageenin-induced mouse paw oedema in a dose-dependent mannerafter oral
treatment. The anti-inflammatory activity of
the chloroform extract against croton-oil induced mouse ear oedema wassignificant and
dose-dependent. Different root extracts significantly decreased blood glucose level (17%after
8 h) in alloxan-induced hyperglycaemia of male
albino Wistar rats. An ethanolic root extract
induced a dose-dependent relaxation effect on
isolated guinea pig ileum, and also inhibited
contractile responses of the ileum to histamine
and acetylcholine. The extract possessed significant dose-dependent anti-ulcer activity in experimentally-induced acute gastric ulcers.
An ethanolic root extract (intraperitoneally
administered) showed significant and dosedependent trypanocidalactivity in rats against
Trypanosoma brucei brucei and Trypanosoma
congolense. The LDs0 was 246 mg/kg. An aqueous root extract showed significant antibacterial activity. A leaf extract showed significant
molluscicidal activity against the freshwater
snail Bulinus globulus. Different leaf extracts
exhibited low antileishmanial activity in vitro.
Description Climbing shrub or large liana;
all parts covered with short hairs or glabrous.
Leaves opposite or in whorls of 3, simple and
entire; stipules absent; petiole up to 1 cm long;
blade ovate-elliptical to elliptical-obovate, up to
c. 21 cm X c. 11 cm, base cordate, apex acumin-

Combretum comosum — wild

ate, pinnately veined with 6-10 pairsoflateral
veins. Inflorescence a terminal and axillary,
elongated false raceme, formed by the suppression of leaves, 10-35 cm long, with few gland-
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tipped hairs. Flowers bisexual, regular, 5merous, pink to bright red, scented; receptacle
consisting of 2 parts, green to reddish, slightly
short-hairy, lower part 5-7 mm long, upper
part funnel-shaped, 4—6(-10) mm X 3(-5) mm;
sepals triangular, c. 1 mm long; petals oblongelliptical, 6-8(-13) mm x 2(-3) mm, stamens
10, 15(-20) mm long, free, greenish to red; ovary inferior,

Wickens, 1973.
Other references Adjanohoun etal., 1986;
Akoégninou, van der Burg & van der Maesen
(Editors), 2006; Anaga & Asuzu, 2008; Arbonnier, 2004; Asuzu & Adimorah, 1998; Asuzu &
Njoku, 1992; Asuzu & Onu, 1990; Burkill,

2000; Lamidiet al., 2005.
Authors E.N. Matu

1-celled, style short. Fruit a 5-

winged nut, elliptical to broadly circularelliptical in outline, 2.2-3 cm in diameter, pale
red, slightly short-hairy, stipe up to 10 mm
long, 1-seeded. Seedling with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species distributed worldwide in the tropics
and subtropics. About 140 species occur in
tropical Africa. Several other Combretum spp.
are used medicinally in West Africa.
Combretum lecardii Engl. & Diels occurs from
Senegal east to Benin, in savanna. In Togo the
stems and leaves together with the roots of
Zanthoxylum zanthoxyloides (Lam.) Zepern. &
Timler are burnt and the ash is eaten with food
to help the expulsion of the afterbirth. A leaf
decoction is drunk to treat cough, stomach-ache
and as a sedative of the mind. The stem barkis
used as rope.
Combretum tomentosum G.Don occurs from
Senegal to Côte d'Ivoire and Burkina Faso in
dry forest. In Senegal a maceration of the roots
is taken to treat cough. In Burkina Faso leaves
are put in baths to strengthen children and old
people. In Gambia the fruits are eaten. The
stem bark is used for basketry and fish traps,

and the woodis usedas firewood.
Growth and development Combretum
comosum flowers and fruits throughout the
year, but especially from December to March.
Ecology Combretum comosum occursin rain

COMBRETUM ERYTHROPHYLLUM(Burch.) Sond.
Protologue Linnaea 23: 43 (1850).
Family Combretaceae
Chromosome number2n = 26
River bush-willow,
Vernacular names
bush-willow, river combretum (En).

Origin and geographic distribution Combretum erythrophyllum occurs in southern Africa and South Africa.
Uses Throughout southern Africa root bark
and stem bark decoctions are taken as a strong
purgative and to treat cough, infertility, leprosy and venereal diseases. They are also taken
as an anti-abortifacient and aphrodisiac. A leaf
infusion is taken to treat abdominal pain. In
Zimbabwe root powderis inserted into the vaginal canal to contract it during intercourse. It
is a dangerous practice andfatalities have been
reported. The Zulu give small doses of the root
to their dogs as a fattening tonic. Dried and
powdered gum is applied to sores. The fruit is
poisonous, producing persistent hiccup; it is
sometimes chewed as an anthelmintic.
The bark gum is non-toxic, elastic, and produces a non-cracking varnish. The gum was once
used in tanneries as a substitute for gum from
Astragalus spp. A dark, rich brown dye is ex-

forest, deciduous forest, riverine forest as well

as in secondary regrowth, from sea-level up to
1200 m altitude.
Genetic resources Combretum comosum
has a large area of distribution andis relatively common. It is therefore not threatened by
genetic erosion.
Prospects Combretum comosum is widely
used in traditional medicine to treat gastrointestinal problems. Some pharmacological research has confirmed this use. However, very
little information concerning its phytochemistry
is available and more research is warranted.
Major references Burkill, 1985; Neuwinger, 2000; Udem et al., 1996; Udem et al., 1997;

Combretum erythrophyllum — wild
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tracted from the roots which is used for tanning hides. The wood is yellow, tough and easily worked, but not durable. It is used for making cattle troughs and grain mortars, household utensils and ornaments. It is also widely
used as firewood.
Combretum erythrophyllum is planted as an
ornamental and shade tree. Dried fruits are
used for decoration purposes.
Production and international trade In
South Africa and the United States Combretum
erythrophyllum is sold as an ornamentaltree.
Properties Leaf extracts yielded 7 flavonoids with antibacterial properties: apigenin,
kaempferol, rhamnocitrin, rhamnazin, quercetin-5,3’-dimethylether, genkwanin and 5hydroxy-4’,7-dimethoxyflavone. Seven cycloartane triterpenes have been isolated from the
leaves, with erythrophyllic acid being the representative compound. Several stilbenoids were
isolated from the wood: combretastatin A-1, (-)combretastatin, combretastatin A-1 2°-B-D-glucoside and combretastatin B-1 2’-B-D-glucoside.
A methanol extract of the wood showed inhibitory bioactivities in a yeast-based assay for
DNA-damaging agents. An acetone extract of
the leaves showed highly significant growth
inhibition of Staphylococcus aureus. A leafy
twig extract showed mutagenic activity against
Salmonella typhimurium strains TA100 and

Genkwanin, rhamnocitrin, quercetin-5,3’-dime-

thylether and rhamnazin had a higher antiinflammatory activity than the positive control
mefenamic acid. A stem bark extract showed
highly significant antiplasmodial activity with
ICs0 value of 1 ug/ml against a chloroquineresistant Plasmodium falciparum strain. Different leaf extracts did not show any anthelmintic or antischistosomal activity in vitro.
Ethanolic stem bark extracts exhibited inhibitory activity again prostaglandin-synthesis and
showed relaxation of pre-contracted guinea pig
uterus.

The wood has coarse and rather featureless
grains. There is no real distinction between
sapwood and heartwood. The wood is yellow,
tough and moderately heavy (air-dry: 670
kg/m3).
Adulterations and substitutes The gum of
Combretum erythrophyllum is sometimes used
as adulterant of gum arabic from Acacia senegal (L.) Willd.
Description Small to large spreading, deciduous tree up to 10 m tall, often with multiple stems; young branches densely short-hairy,
pinkish after shedding the bark; bark pale

TA102.

The stilbenes exhibited cytotoxic effects
against cancer cell lines and inhibited the
growth of a DNA-repair deficient strain of Saccharomyces cerevisiae. All flavonoids showed
good activity against Vibrio cholerae and Enterococcus faecalis, with MIC values in the
range of 25-50 ug/ml. Rhamnocitrin and quercetin-5,3’-dimethylether also inhibited Micrococcus luteus and Shigella sonei at 25 ug/ml.
With
the
exception
of
5-hydroxy-7,4’dimethoxy-flavone the flavonoids were not toxic towards human lymphocytes. This compound
was potentially toxic to humancells and exhibited the poorest antioxidant activity. Combretastatin A-1 phosphate has been evaluated
as a prodrug causing rapid vascular shutdown
within tumors. Combretastatin A-1 phosphate
is more potent against a well-vascularised murine colon tumour than its predecessor, combretastatin A-4 phosphate, and may have potential for clinical development. Rhamnocitrin
and rhamnazin exhibited strong antioxidant
activity.
High anti-inflammatory activity was found in
vitro in an ethyl acetate extract of the leaves.

Combretum erythrophyllum — 1, flowering twig;
2, inflorescence;8, fruit.

Redrawn and adapted by Achmad Satiri Nurhaman
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brown, smooth, flaking with age to expose grey
patches; knob-like outgrowths commonly occur
in older trees. Leaves almost opposite or sometimes in whorls of 3; stipules absent; petiole 1—

4 mm long, short-hairy; blade elliptical, up to 5
cm X 2 cm, apex acute and mucronate, base
cuneate, both surfaces with inconspicuous

scales, nearly glabrous above, except on midrib
and veins, densely hairy to nearly glabrous
beneath, pinnately veined with 6—8(—12) pairs
of lateral veins; blade pale yellow when young.
Inflorescence a dense, rounded axillary spike
up to 2(-3) cm long, rarely forming short, dense
panicles by the suppression of leaves on short
shoots; rachis and peduncles usually densely
short-hairy.

Flowers

bisexual,

regular,

4-

merous, cream or yellow; receptacle consisting
of 2 parts, lower part 1.5—2.5 mm long, densely
short-hairy, upper part broadly campanulate,
2-25 mm long, short-hairy, with some scales
visible; sepals c. 1 mm X 1.5 mm, petals obovate, narrowly obovate, spoon-shaped or narrowly elliptical, c. 1.5 mm X 1 mm, glabrous;

stamens 8, c. 5 mm long; ovary inferior, 1celled. Fruit a 4-winged nut, c. 1.3 cm X 1 cm,

almostcircular or broadly elliptical to elliptical
in outline, scaly and short-hairy, with 6-7 mm
long stipe and c. 5 mm wide wings, greenish
brown, ripening to yellowish brown and drying
to a honey-brown, indehiscent, 1-seeded, re-

maining on the tree for a long time. Seedling
with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum erythrophyllum is very similar to
Combretum caffrum (Eckl. & Zeyh.) Kuntze,
‘Cape bush-willow’, which only occurs in eastern South Africa, and which prefers a similar

habitat.
Growth and development Combretum
erythrophyllum is fast growing under good
conditions, up to 4 m in three years. In southern Africa Combretum erythrophyllum flowers
in September—November andfruits in January—
October. The tree produces beautiful autumn
colours before the leaves drop, especially in
regions with frost.
Ecology Combretum erythrophyllum occurs
in dry woodland and savanna, especially on
river banks, occasionally on copper bearing
soils, from sea-level up to 1500 m altitude. It
can tolerate a variety of soils, including heavy

black loam, sandy riverine alluvium and granite sand. It is rather drought andfrost tolerant.
Propagation and planting Combretum
erythrophyllum is propagated by seed. Average
seed weight is 42.7 g/1000 seeds. Removal of
the fruit coat and scarification with hot water
improved germination rate and uniformity of
germination. Hot water treatment improved
germination rate of both the seeds and the
fruits, better than stratification and soaking in

water. Fresh seeds are sown in seedling trays
filled with a mixture of river sand and humusrich soil; the seeds are covered with a thin layer of sand. Seeds germinate within 7-16 days,
with a germination rate of 70-90%. Seedlings
are transplanted into black nursery bags at the
2-leaf stage and at 30-50 cm they can be
transplanted into the field. They grow best in
deep, well-drained soil with ample water, and
they must be protected from frost for the first
2-8 winters.
Combretum erythrophyllum sets lots of seed
and seedlings are often to be found under the
trees. About 15% of the seedsis parasitized.
Diseases and pests Wasps lay eggs in the
seeds, which are eaten by newly hatched larvae. Combretum erythrophyllum may be subject to die-back of small stems due to stalkboring insects. Older trees are often attacked
by trunk rot (Polyporus spp.).
Genetic resources Combretum erythrophyllum is widespread in it distribution area, regenerates well and is therefore not in danger of
genetic erosion.
Prospects
Combretum
erythrophyllum
shows interesting antimicrobial, antiplasmodial and anti-inflammatory activities, and also
contains the promising anti-tumor compound
combretastatin A-1 phosphate. Further research to establish the safety profiles of its
extracts and compounds is warranted. It also
has potential as an ornamentalplant.
Major references Eloff, 1999b; Le Roux,
2008a; Lindsey et al., 1999; Martini, Katerere

& Eloff, 2004a; Martini, Katerere & Eloff,
2004b;

Neuwinger,

2000;

Rogers,

1998;

Schwikkard et al., 2000; van Dyket al., 2009;
Wickens & Gaum, 2001.
Other references Coates Palgrave, 2002;
Eloff, 1999a; Exell, 1978; Gelfand et al., 1985;
Holwell et al., 2002; Kirwan et al., 2004; Martini & Eloff, 1998; McGaw et al., 2001;
SEPASAL, 2011d; Sohni & Kale, 1997; Sohni,
Mutangadura & Kale, 1994; Steenkamp, 2008;
Stoffberg et al., 2008; Tempelhoff, 1991; Tietema
et al., 1991; van Wyk & Gericke, 2000; van
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Wyk, van Oudtshoorn & Gericke, 1997; Watt &
Breyer-Brandwijk, 1962.
Sources of illustration Engler, 1899.
Authors D.E. Tsala & E. Nnanga Nga

COMBRETUMINDICUM(L.) DeFilipps
Protologue Useful Pl. Dominica, West Indies
277 (1998).
Family Combretaceae
Chromosome number 2n = 22, 24, 26
SynonymsQuisqualis indica L. (1762).
Vernacular names Rangoon creeper, Rangoon jasmine, Chinese honeysuckle, drunken
sailor (En). Badamier, badamier sauvage, liane

vermifuge(Fr).
Origin and geographic distribution Combretum indicum is native to tropical Asia.
There is still doubt whether it is indigenous to
East Africa or was introducedtherelong ago. It
is nowadays widely cultivated throughout the
tropics and subtropics, mainly as an ornamental plant, and has become naturalized in many
localities.
Uses Thebitter half-ripe fruits and seeds are
widely known as being anthelmintic and are
used as such, usually in decoction, particularly
to treat ascariasis. In large doses they cause
nausea, vomiting, hiccough and even unconsciousness. The seed of the dried ripe fruit is
used to reduce vomiting, and roots in decoction
are also taken as a vermifuge. Although the
seeds are often applied to stop diarrhoea, an oil
extracted from the seed has purgative properties. Leaf juice or seeds, macerated in oil, are
applied externally to treat boils, ulcers, parasitic skin infections and fever. Various prepa-

Combretum indicum — planted

rations of the plant are applied both externally
and internally for pain relief. In the Indian
Oceanislands a decoction of the leaves is used
to bath children with eczema.
In tropical Asia Combretum indicum is considered an important medicinal plant. In the Philippines the fruits are chewed as a remedyfor
coughs, and the crushed fruits and seeds are
externally applied to alleviate nephritis. In
Vietnam a root decoction is taken to treat
rheumatism. In Papua New Guinea plants are
eaten daily by men and women as a method of
birth control.
Combretum indicum is widely cultivated as an
ornamental, often planted in hedgesor allowed
to grow over a support. In West Africa, the
long, flexible stems are used for basketry, fish
weir and fish traps. Ripe seeds are reported as
sweet and pleasant to eat if the seed coat is
removed. The flowers are also reported as edible, although they have no flavour, and they
can be mixed into salads to add color. In Indonesia, very young shoots are eaten raw or

steamed.
Production and international trade In
tropical Asia the dried fruits of Combretum
indicum are sold in small drug stores. For ornamental purposes, the plant is sold through
the internet for US$ 15 (single-flowered cultivar) to US$ 40 (double-flowered cultivar).

Properties The seeds contain as main components quisqualic acid, a 1,2,4-oxadiazolidin3,5-dione derivative, and arachidic acid. The
presence of trigonelline was not confirmed in
all tests. The pale brown seedoil containsoleic
acid, palmitic acid, stearic acid, linoleic acid,
myristic acid, and arachidonic acid. From the
fruits a-xylofuranosyluracil and the triterpenoids clerosterol, betulinic acid and methylursolate were isolated. The flowers are rich in the
flavonoid glycosides pelargonidin-3-glucoside
andrutin. The leaves and stem bark are rich in
tannins. Rutin was also isolated from the
leaves. From the leafy stem several diphenylpropanoids wereisolated, as well as kaempferol and further the triterpenoids arjunolic
acid, 23,24-dihydrocucurbitacin F and 25-0acetyl-23,24-dihydro-cucurbitacin F.
Quisqualic acid exhibits marked anthelmintic
activities. This active principle somewhatresembles the actions of the anthelmintic asantonin. In China, seeds of Combretum indicum are used as a substitute for o-santonin as
drug. In screeningtests, parts of the fruit, e.g.
the gum isolated from it, have failed to exhibit
anthelmintic activity. Furthermore, quisqualic
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acid has shown excitatory effects on cultured
neurons as well as in a variety of animal models. It causes various types of limbic seizures
and neuronal necrosis.
In a test for active anticancer compounds 25-0acetyl-23,24-dihydro-cucurbitacin F showed
significant cytotoxicity activity in vitro. A flower extract showed significant and dosedependent activity in acute and chronic antiinflammatory models in Wistar rats. A methanolic flower extract inhibited acetylcholinesterase in vitro. A fresh or dried flower extract
gave high total polyphenol contents and
showed moderate antioxidant activity in vitro.
Pharmacological investigation of the chloroform fraction of a hot aqueous water extract
showed that this fraction inhibits cyclic AMP
phosphodiesterase by about 80%.
The diphenylpropanoidsisolated from the leafy
stem showed low antibacterial activity against
several multidrug-resistant and methicillinresistant Staphylococcus aureus strains. A seed
extract showed moderate anticoccidial effect
against Eimeria tenella in chicken.
Various extracts of the aerial parts showed low
to moderate antifungal, antiviral and antifeedant activity in a range of tests. It also showed
low larvicidal activity against larvae of Aedes
aegypti.
Description Woody liana up to 20 m long,
young branches densely to sparsely shorthairy, rarely sparsely glandular. Leaves opposite or almost opposite, simple andentire; stipules absent; petiole up to 1 cm long, persisting
and hardeningafter the leaf drops and resembling a thorn-like spur; blade elliptical or oblong-elliptical, 5-18.5 cm x 2.5-9 cm, apex
acuminate, base rounded or almost cordate,

densely short-hairy to nearly glabrous, papery,
minutely warted, pinnately veined with 5-7
pairs of lateral veins. Inflorescence a terminal
and axillary spike, 2—5(-10) cm long, sometimes forming a leafy panicle, bracts lanceolate
or elliptical, 6-10 mm long, apex acuminate.
Flowers bisexual,

regular,

5-merous,

sessile,

fragrant at night; receptacle consisting of 2
parts, lower part 3-4 mm long, short-hairy,
upper part narrowly tubular, slightly expanding at apex, 6-8 cm long, densely to sparsely
short-hairy; sepals triangular, tiny; petals free,
oblong to oblong-ovate, up to 2.5 cm X 1.3 cm,
apex rounded to acute, star-shaped, white becoming pink then red to dark red on the inner
face; stamens 10, in 2 rows, inserted near the

mouth of the upper receptacle, 7-8 mm long;
ovary inferior, 1-celled, style up to 2.6 mm

Combretum indicum — 1, flowering twig; 2,
openedflower;3, fruit.
Source: PROSEA
long, partly adnate to tube. Fruit a 5-winged
nut,

ovate-elliptical,

2.5-4 em

x

1-1.2 cm,

acutely 5-angled, wings 1-2 mm wide, stout,
with 0.5—-1 mm long stipe, reddish brown, indehiscent, 1-seeded. Seedling with hypogeal
germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwidein the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar. Combretum indicum was formerly included in Quisqualis, a genus occurring in
tropical Africa and Asia. After a revision all 6
African Quisqualis species were transferred to
Combretum, although this transfer is disputed
by some taxonomists. Several other Combretum species, formerly included in Quisqualis,
also have medicinal uses.
Combretum latialatum Engl. ex Engl. & Diels
(synonym: Quisqualis latialata (Engl. ex Engl.
& Diels) Exell) occurs in Nigeria, Cameroon,
Equatorial Guinea, Gabon, Congo and DR
Congo. In Gabon, Congo and DR Congoa leaf
decoction is taken to treat diarrhoea, dysen-
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tery, intestinal worms, costal pains and female
sterility. Leaf sap is applied to haemorrhoids.
Leaf or bark powder is eaten to treat blood in
the urine. A root decoction or plant sap is
drunk to treat coughs and tuberculosis. Leaf
sap is applied to wounds to help cicatrisation.
Combretum hensii Engl. & Diels (synonym:
Quisqualis hensti (Engl. & Diels) Exell) occurs
in Congo, DR Congo and northern Angola, and
has similar uses as Combretum latialatum. It
is also considered a good bee plant.
Growth and development Combretum
indicum is a vigorous climber, and can be
found flowering throughout the year if the
temperature remains high enough and enough
water is available. It flowers mainly on new
growth. The stems twinetotheleft.
The flowers, which open at dusk, are initially
white but gradually turn pink then red during
the next day. In the meantime the orientation
of the flower changes from upwardsor horizontal to pendulous. At night the white flowers are
visited by hawk moths, during the day the pink
and red flowers are visited by a wide range of
pollinators such as solitary bees, honey bees,
flies and sunbirds. Each flower lasts 3 days;
the largest amount of nectar is present at the
morning of the first day. The inflorescence
usually opens a few new flowers at the same
time, so multiple colours are always present on
a plant. Fruiting plants are rare in manylocalities. The fruits are buoyant in both fresh water and seawater, and are thus dispersed.
Ecology Combretum indicum occurs in
shrub and tree savanna, forest margins, along
stream banks, also in disturbed habitats, in-

cluding roadsides, waste places, rice fields and
railway tracks, from sea-level up to 1800 m
altitude.
It prefers full sun, but light shadeis tolerated.
Once established, it is fairly drought tolerant,
salt tolerant and tolerant of temporary flooding. Combretum indicum is considered not cold
tolerant, but well-established plants can survive an occasional frost period to about —8°C.
Combretum indicum grows on a wide range of
soils, but preferably on well-drainedsoils.
Propagation and planting Combretum
indicum can be propagated by seeds, stem cuttings, air layering and root suckers. Seeds
germinate easily when fresh. Stem cuttings
root with difficulty, and best results have been
obtained with 2-year-old cuttings with at least
3 nodes, planted in a sandy soil with silt added.

After 1 month an adequate root system is developed. Cuttings in coarse sand showed about

50% rooting success; adding a rooting hormone
increased rooting.
Management Combretum indicum can be
maintained as a large shrub with vigilant
pruning. It can also be grown overa trellis or
wall. It prefers a fertile humus-rich soil, and

regular fertilization is needed for optimal flowering.
In the Philippines Combretum indicum has
been planted for medicinal purposes at a spacing of 2-3 m X c. 4 m with 1.5 m hightrellises
along the rows.
Diseases and pests Combretum indicum is
a host to a wide variety of insects, including
aphids, scale insects and caterpillars, as well
as nematodes, fungi and various crop viruses.
These pests and diseases are mainly documented from Asian countries, but probably
several of these problems also occur in tropical
Africa.
Harvesting Fruits can be collected for medicinal purposes half-ripe, when they arestill
bitter. Mature fruits are ready for picking
whenthey have turned reddish-brown.
Handling after harvest Maturefruits are
air-dried for a month to attain a moisture content of less than 10%. Immature fruits should
be checked thoroughly for parasitism. Dried
fruits can be stored for up to 1 year, but the
effect of storage on the quisqualic acid content
is not yet known.
Genetic resources Combretum indicum is
commonly planted as an ornamental throughout the tropics and subtropics, and is therefore
not threatened by genetic erosion. It is considered invasive in Australia and several of the
islands in the Pacific Ocean.
Breeding Combretum indicum is very variable in flower size and shape, and several varieties have been distinguished in tropical Asia.
The International Cultivar Registration Au-

thority (ICRA) for Quisqualis is the American
Association of Botanical Gardens and Arboreta,

USA. However, no cultivars have been registered so far.
A few types have been distinguished, including
one with white petals and without scent, and
‘Thai double flower’, which has 10 petals,
sometimes more, due to petaloid stamens. It
also has thicker leaves.
Prospects The prospects for Combretum
indicum seeds as an anthelmintic are limited,

due to the toxic side-effects of quisqualic acid.
As it shows low antifungal and antibacterial
activity in vitro, its traditional use to stop infections has not been confirmed.

76

MEDICINALS 2

The species is interesting for its ornamental
value, although in small gardensit needs to be
pruned regularly as it is very vigorous.
Major references Aguilar, 1999; Burkill,
1985; Efferth et al., 2008; Gurib-Fakim &
Brendler, 2004; Gurib-Fakim, Guého & Bissoondoyal, 1995; Neuwinger, 2000; Sweta et

al., 2011; Wickens, 1973; Yashraj, Mohanty &

tic Guidelines of the Ministry of Health in Mali. The leaves are official in the French, Spanish and British Pharmacopoeia as cholagogue
and antipyretic. Throughout West Africa the
leaves are well-known for their diuretic, astringent, febrifugal and digestive properties. A
bitter leaf infusion is commonly drunk as a
general tonic (bush tea’), and further to treat

Kasture, 201la; Yashraj, Mohanty & Kasture,

coughs, bronchitis, malaria, bilious fever, dia-

2011b.
Other references Chen et al, 2000;
Eisikowitch & Rotem, 1987; Eloff, 1999b; Jahan et al., 2009; Jordaan & van Wyk, 2011;

betes and all ailments of the liver and gall
bladder. It is also taken to treat venereal diseases and stomach problems, including dyspepsia and colic, and to prevent vomiting.It is also
taken to control weight. A leaf decoction, in
vapour baths or washes, is used to treat fever
and lumbago. The leaves are also widely used
in association with other plants to treat the

Latham,

2005; Thein et al.,

1995; Wetwit-

ayaklung et al., 2007; Wetwitayaklung et al.,
2008; Youn & Noh, 2001.

Sources of illustration Aguilar, 1999.
Authors A. Gurib-Fakim
Based on PROSEA 12(1): Medicinal and poisonousplants 1.

COMBRETUM MICRANTHUM G.Don

Protologue Edinburgh Philos. J. 11: 347 (1824).
Family Combretaceae
Chromosome number2n = 26
Vernacular names Kinkeliba, bush tea
(En). Vrai kinkéliba (Fr).
Origin and geographic distribution Combretum micranthum is widespread in the savanna zone of West Africa.
Uses The leaves, and to a lesser extent the
stem bark and roots, of Combretum micran-

thum are used to treat a wide variety of ailments. It is listed in the African Pharmacopoeia, the Ghana Herbal Pharmacopoeia, and the
product ‘Hepatisane’ is listed in the Therapeu-

Combretum micranthum — wild

diseases mentioned above, as well as beriberi

and leprosy. In Senegal a leaf infusion with
salt is taken to treat swollen feet. A leaf infusion is drunk with a lot of sugar to treat too
muchsalt in the body.
Crushed leaves and bark powderare applied to
sores and wounds. Powdered bark with palm
oil or shea butter (Vitellaria paradoxa
C.F.Gaertn.) is applied as a massageto contusions and sprains. A decoction of the fresh or
dried roots is taken to treat intestinal worms,

venereal diseases, fever, headache and liver
ailments. It is also used to wash sores and
wounds. In Nigeria the root is taken as an antidote to drug habits. The dried powdered
fruits are made into an ointment with oil,
which is applied to suppurating swellings and
abscesses, also of venereal origin, and applied
to eye infections.
Combretum micranthum is a good browse plant
for cattle and is important as forage in the dry
season in Nigeria. In Senegal it seems to be
browsed only by donkeys, sheep and goats, not
much by cattle. The leaves, stems and root
bark are a source of yellow to brownish yellow
dyes for textiles and mats. In northern Nigeria
the tough and pliable stems are split and made
into large baskets, which are often smeared
inside and out with cow dung and usedto store
grain or to hold fowl. The stem bark is made
into rope. The wood is very hard and used as
firewood and to make charcoal. The bark is
also used as firewood. The stems are used for
the interior center part of a thatch roof and to
make walking sticks, stools, beds, tool handles
and bows. In Niger the gum from the bark is
marketed. The seeds taste like groundnuts and
are commonly eaten by children. The flowers
are muchvisited by bees.
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Production and international trade
Leaves, and to a lesser extent stem bark and
roots, of Combretum micranthum are widely
sold in local markets for a variety of diseases.
In Mali powdered plant parts are sold in the
form of tea bags to treat liver problems and
diarrhoea.
In Mali in 2003 production for local consumption was estimated at 1,139 t. In 2011 leaves
are for sale as health tea through the internet
at prices ranging from US$ 4 (50 g) to US$ 73

against Tetranychus urticae. Different leaf and
stem bark extracts showed significant antioxidant activities in vitro;

root extracts were

slightly less active. The kinkeloid alkaloids
were found to be responsible for the antioxidantactivities.
A methanol extract of the leaves showedsignificant anti-inflammatory activity in rats and
mice using the carrageenan-induced rat paw
oedema and the acetic acid-induced vascular
permeability in mice. An aqueous leaf extract

(1 kg).

was administered to normal glucose loaded,

Properties Several flavonoids have been
isolated from the leaves, including orientin
(luteolin-8-C-glucoside), homoorientin (luteolin6-C-glucoside), myricetin-3-O-glucoside and
myricetin-3-O-rutinoside, as well as the Cglycosylflavones vitexine and isovitexin and
several flavane derivatives. The leaves contain
a high amount of total phenols (13-14%), including gallic acid, rutin trihydrate, catechin,
epicatechin, epigallocatechin and benzoic acid.
From the leaves a mixture of stereoisomers of

subdiabetic and diabetic rats. Of the doses
tested, 100 mg/kg of the extract was the most
effective, producing a significant hypoglycaemic activity. Epicatechin and the kinkeloid
fractions were identified as the glucoselowering compounds. An alcohol-water extract
from the leaves caused a dose-dependent decrease in blood pressure in the anaesthetized
rat and in isolated organs. A water extract
from the leaves showed moderate woundhealing activity.
Description Compact deciduous shrub or
small tree with long arching branches, 2—4(—10)
m high or liana up to 20 m long; stem up to 10
cm in diameter; bark pale grey; slash orange to

the

alkaloid

betonicine

has

been

isolated,

called combetine (0.1%). However, the presence
of combetine is disputed by some authors, and
instead the presence of stachydrine and hydrostachydrine was confirmed. Another series of
alkaloids was isolated from the leaves, called

kinkeloids A-D, having a rare flavanpiperidine skeleton. From the leaves several
fatty acids were isolated, including palmitic
acid (37.8%) and oleic and linolenic acids (together about 18%), potassium nitrate, tannins,
the triterpenoids lupeol and a-amyrin, the sugar alcohols sorbitol and inositol, the amine

choline and thesterol B-sitosterol were isolated.
The alkaline auto-oxidation products of the
methanolic leaf extract showed significant antiherpes simplex virus-1

and -2 activities in

vitro. Extracts from fresh leaves were inactive.
Different root extracts showed highly significant antibacterial activity against a range of
pathogenic bacteria and antifungal activity
against Candida albicans. The ethanol extract
anddifferent fractions of the leaves, as well as
a stem bark extract also showedsignificant in
vitro antimicrobial activities. A fresh ethanolic
leaf extract showed moderate antiprotozoal
activity in vitro against the chloroquine resistant FcB1-Colombia strain and chloroquine
sensitive F32-Tanzania strain. The ICs0 was
33,05 ug/ml. Dried leaves showed very low anti-malarial activity in vitro. A methanolic leaf
extract showed significant acaricidal activity

Combretum micranthum — 1, flowering branch;
2, fruit.
Redrawn and adapted by J.M.de Vries
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reddish; stems with bark peeling in long fibrous
strips, red-brown. Leaves opposite or in whorls
of 3, simple and entire; stipules absent; petiole
up to 9 mm long;bladeelliptical to ovate, 5-11
cm X 2-7 cm, apex short-acuminate, base rounded, with brown scales beneath, pinnately veined

with 4-6 pairs of lateral veins; young leaves
with many conspicuous scales, hairy on the midrib and often also on the main lateral nerves,
margin ciliate, lateral veins prominent. Inflorescence a spike 3-5 cm long in the axil of a leaf
of the same season, rachis with hairs and scales.
Flowers bisexual, regular, 4-merous, sessile;

receptacle consisting of 2 parts, lower part c. 2
mm long, upper part wider than deep, c. 2.5
mm in diameter; sepals triangular, tiny; petals
free, obovate to spoon-shaped, c. 1.5 mm long,
glabrous, cream-coloured; stamens 8, free, c. 3

mm long, filaments cream-coloured; ovary infe-

bark and roots can be used fresh or dried and
stored in airtight containers for later use.
Genetic resources Combretum micranthum
is widespread and common throughoutits area
of distribution and not in danger of genetic
erosion.
Prospects Combretum micranthum is an
important medicinal plant in West Africa.
Pharmacological tests confirm someof its traditional uses, e.g. strong antibacterial, hypoglycaemic and anti-inflammatory activities and
moderate antimalarial activity of the leaves,
but more research is needed, e.g. concerningits
activity on theliver.
Major references Arbonnier, 2004; Baerts
& Lehmann, 2011d; Burkill, 1985; Chika &
Bello, 2010; Karou et al., 2003; Keay, 1954;

Neuwinger, 2000; Olajide, Makinde & Okpako,
2008; Touré et al., 2011; Welch, 2010.

rior, 1-celled, style up to 2.6 mm long, hairy to

Other references Adam, Echard & Lescot,

almost glabrous. Fruit a 4-winged nut, broadly
ovoid to nearly orbicular in outline, 1.2—1.5 cm
in diameter, with 3-5 mm longstipe and c. 7

1972; D'Agostino et al., 1990; Baba-Moussa et
al, 1997-1998; Basséne et al., 1986; Basséne,
Olschwang & Pousset, 1987; Basséne, Ol-

mm broad wings, reddish brown, indehiscent,

schwang & Pousset, 1989; Benoit et al., 1996.;

1-seeded. Seedling with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Growth and development Flowering of
Combretum micranthum occurs during the
second half of the dry season, usually before or
during the appearanceofthe first leaves.
Ecology Combretum micranthum occurs in
dry, often degraded savanna, on stony and
gravelly soils, outcrops and termite hills, often
following streambeds, from sea-level up to 1000
m altitude. It is locally common to even dominant, and anindicator of poor soils. Combretum
micranthum is an indicator species of ‘tiger’
bush in the Sahel. It is drought and fire resistant.
Propagation and planting Combretum
micranthum can be propagated by seed, wildlings, cuttings and layering. The seeds must be
removed from the fruits before storage or
planting. Average 1000 seed weightis 27.2 g.
Diseases and pests Theroots of Combretum
micranthum are highly susceptible to termite
attack.
Harvesting The leaves, stem bark and roots
of Combretum micranthum can be harvested
whenever the need arises.
Handling after harvest The leaves, stem

Berhaut, 1974; Diallo et al., 2002; Ferrea etal.,

1993; Gampiné, 1992; Kambou, 1998; Karim,
2001; Karou et al., 2005; Kola, Benjamin &
Danladi, 2002; Nassau, 1988; N’da, 1985; Ogan,

1972; Taura, Arzai & Oyeyi, 2009.
Sources ofillustration Engler, 1899.
Authors G.H. Schmelzer

COMBRETUM MOLLER.Br. ex G.Don
Protologue Trans. Linn. Soc. London 15: 431
(1827).
Family Combretaceae
Chromosome number 2n = 56
Vernacular names Velvet bush-willow,
velvet leaf combretum, velvet leaf willow, soft-

leaved combretum (En). Kinkeliba velouté (Fr).
Mlama, msana(Sw).
Origin and geographic distribution Combretum molle occurs throughout tropical Africa,
avoiding the humid forest areas. It also occurs
in South Africa and in Yemen.
Uses Combretum molle is widely used in
African traditional medicine in the treatment
of various ailments and diseases. An infusion
or decoction of the roots, stem bark or leaves is
taken to treat a large variety of intestinal problems, including abdominal pain, colic, constipation, intestinal worms and dysentery, and further to treat fever, malaria, jaundice, oedema,

headache, backache, leprosy, HIV infections,
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quality than gum arabic. The use of Combretum molle as firewood is locally prohibited due
to magico-religious reasons.
Production and international trade Trade
of leaves, roots and stem bark only occurs on a

local scale. Woodis widely soldfor fuel.
Properties From the stem bark, the ellagitannin punicalagin has beenisolated, in addition to several tetra- and pentacyclic triterpenes andtheir glycosides, e.g. mollic acid and
mollic acid glucoside, combregenin and combreglucoside, arjungenin and arjunglucoside(4epi-sericoside), arjunolic acid, and sericoside.
From the aerial parts the stilbenoids combretastatins A and B and the lanosteroid-type
triterpenes combretene A and combretene B
were isolated. From the wood two phenanCombretum molle — wild
cough, angina, tuberculosis and other chest
complaints. It is also taken to induce abortion
and to treat post-partum bleeding. Sometimes
a fruit decoction is taken after a difficult delivery. A decoction of the roots, mixed with roots
of several other plant species, is drunk to treat
impotence, syphilis and female sterility and
also as an aphrodisiac. Crushed fresh leaves,
gum from the bark or powdered inner part of
the root is applied as a wound dressing. A leaf
decoction is used to wash wounds and totreat
itch and skin infections. The crushed fresh
roots or leaves,

alone or mixed with other

plants, are applied to snakebites, and an infusion of the pounded root or stem bark is taken
to treat the same. The breasts are washed with
a root extract as a galactagogue. A leaf decoction or dried leaves in food is taken to treat
dropsy. In veterinary medicine, leaves are fed
to sheep to treat intestinal worms.
The woodis yellow, hard, coarse, brittle when
dry anddifficult to work. It is considered to be
reasonably termite resistant. It is suitable for
making farm implements, stools, mortars,
drums, construction poles and fence posts.
Combretum molle is one of the widely used
source of fuel wood and high quality charcoal.
The wood burns slowly, giving intense heat. A
red or black dye can be obtained from the
leaves (dependent on the mordant) and a yellow dye from the roots. The sweetly scented
flowers attract bees and make good forage for
honey production. The leaves are readily
browsedbylivestock and game, and can also be
used for mulching. The bark slash exudes a
gum, which has been a minor source of trade in
northern Nigeria, but is considered of lower

threnes,

a

9,10-dihydrophenanthrene

and a

phenolic bibenzyl, were isolated.
Several stem bark extracts showed highly significant antibacterial, antiprotozoal and antifungal activities against a range of pathogenic
organisms. A crude root extract also showed
significant antifungal activity in vitro. Different leaf extracts showed anti-inflammatory,
anthelmintic and antischistosomalactivities in
vitro.
In several mammalian experimental models,

mollic acid glucoside showedsignificant cardiovascular effects, including bradycardia, vasorelaxation and hypotension. The compound
also showed significant analgesic and antiinflammatory activities in rats and mice, and
also produced dose-dependent andsignificant
hypoglycaemic and antidiabetic effects in normal and streptozotocin-induced diabetic rats.
Mollic acid glucoside also showed significant
antifungal activity in vitro. Punicalagin
showed significant antibacterial activity as
well as selective inhibition of HIV-1 replication.

Methanol and acetone extracts of the twigs
were shown to be safe in male Swiss albino
mice at a dose of 849-900 mg/kg. A methanolic
root extracts showed promisingselective inhibition of HIV-1 replication. Extracts from
leaves and stem bark showedsignificant inhibitory activities against acetylcholinesterase
and butyrylcholinesterase. An acetone leaf
extract showed significant anthelmintic activity against the gastrointestinal sheep nematode
Haemonchus contortus. A methanolic leaf extract showed moderate antiplasmodial activity
against the multi-resistant strain (W2) of
Plasmodium falciparum. The extracts tested
also displayed low levels of cytotoxicity against
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K562S cells.
Adulterations and substitutes Several
other Combretum species have similar traditional medicinal uses as Combretum molle, and
showedsignificant antimicrobial properties.
Description Semi-deciduous shrub or small
tree up to 10(—16) m tall; crown rounded to flat-

rounded; bark black-brown to grey-brown,
rough, deeply fissured; branchlets densely
woolly-hairy to almost glabrous with bark peeling in fibrous strips. Leaves opposite, simple
and entire; stipules absent; petiole 2—3(-9) mm
long, leaving a prominentscar; blade variable,
narrowly elliptical, narrowly ovate-elliptical or
obovate to obovate-elliptical, up to 14(—16) cm
Xe. 9 em, apex acute to obtuse or notched, base

rounded to almost cordate, densely woollyhairy, drying dark brown, sometimes almost
glabrous, scaly on both sides, pinnately veined
with 6-12 pairs of lateral veins, reticulation
very prominent beneath. Inflorescences an
axillary spike up to 7-11 cm long, occasionally
forming panicles by suppression of the upper
leaves; rachis woolly-hairy. Flowers bisexual,
4-merous, regular, yellow to greenish-yellow,

sweetly scented, sessile; receptacle consisting
of 2 parts, lower part 1.5-2 mm long, woollyhairy, upper part 1.3-3 mm X 2-3 mm, campanulate, woolly-hairy; sepals ovoid, 0.51 mm

long; petals free, irregularly obovate to kidneyshaped, 0.5-1 mm X 0.5-1 mm, sometimes minute or absent, apex ciliate, stamens 8, 5-6
mm long; ovary inferior, 1-celled, style c. 5 mm

long. Fruit a 4-winged nut, almost circular to
elliptical in outline, 1.5-2(-2.5) em x 1.5-2(2.5) cm long, stipe 2-3(-5) mm long, yellow
green when young, bright golden brown when
drying, wings 5-7 mm broad, indehiscent, 1seeded. Seedling with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum molle is considered a very polymorphic aggregate species, as it is extremely
variable in leaf shape, leaf reticulation, hairi-

ness and size of the fruits. These characters
appear in various combinations throughout the
distribution range and further confusion is
caused through the presence of intermediate
forms.
Combretum hartmannianum Schweinf. occurs
in Sudan, Eritrea and Ethiopia. In Sudan a

leafy stem and stem bark decoction is taken to
treat fever, jaundice and bacterial infections.
The bark is used for tanning. Woodis used as
construction poles and yields fuelwood and
charcoal. Extracts of stem bark, stem and
leaves possessed significant activity against
the chloroquine-sensitive Plasmodium falciparum strain NF54. The leaf extracts also totally
inhibited the enzyme HIV-1 reverse transcriptase.

Combretum molle — 1, flowering twig; 2, flower
in longitudinal section, several petals and stamens removed; 8,fruit.

Redrawn and adapted by J.M. de Vries

Growth and development Combretum
molle flowers and fruits during different
months throughout its large distribution area.
Flowers appearbefore the newleaves.
Ecology Combretum molle is widespread in
dry tree and shrub savanna, often forming
pure stands, from sea-level up to 2300 m altitude. It occurs on manytypesofsoil, including
rocky slopes, quartzite outcrops and termite
mounts, and also on soil with high concentrations of nickel, copper or other metals. In
southern Africa Combretum molle is one of the
most common constituents in BrachystegiaJulbernardia (Miombo) woodland. It occurs
mainly in areas with annual rainfall up to 800
mm. It tolerates partial shade and is drought

COMBRETUM 81

and frost hardy. Combretum molle is highly
fire resistant.
Propagation and planting Combretum
molle is propagated by seed, root suckers or
truncheons. Seeds number 10,000-15,000 per
kg. Seed storage behaviour is orthodox and
seeds can be stored for long periods under favourable conditions. Removal of the fruit coat
and scarification with hot water improves germination rate and uniformity of germination.
Soaking the seeds a few hours before sowing
also improves germination. Seeds germinate
within 5—12(—20) days with a germination rate
of 45-82%. Seedlings require about 6 months
in a nursery before planting out in the field.
They grow best in deep, well-drained soil with
ample water, and must be protected from frost
or severe droughtfor the first 2-3 years.
Management Combretum molle is fast
growing. Pollarding, coppicing, trimming and
pruning are recommended management strategies. It is often left standing in pasture fields
and farm land for shade. The old leaves have
attractive reddish and purple colours. Overwateringresults in poor flowering.
Diseases and pests Combretum molle is
attacked by the fungus Ceratocystis albofundus,
which results in stems cankers, dead branches
or sometimes even kills the whole tree. A number of pests feed on Combretum molle, including larvae of the stink bug Pentascelis remipes,
and whiteflies (Tetraleurodes spp.). Seeds are
often parasitized.
Harvesting The main parts of Combretum
molle harvested for medicinal purposes are
leaves, bark and roots. Young and older trees
are both used. The wood is exploited for timber
andfuel wood.
Handling after harvest The harvested
bark, leaves, stems and roots of Combretum
molle are washed and air-dried before use or
trade. A decoction of the leaves, roots or stem
bark can be used immediately or put in bottles
to be used within a week. If refrigerated, the
decoction can be stored for much longer. For
long term storage (e.g. 6 months), the plant
parts are dried in the sun andstored in airtight containers.
Genetic resources Combretum molle is
widespread and not in danger of genetic erosion, but in regions where population pressure
is high, the wood is overexploitation for fuel
wood. It is also frequently cut down on agricultural land, and this can lead to its local disappearance.
Prospects Combretum molle is widely used

as a medicinal plant in rural communities.
Although pharmacological research corroborates its traditional internal use against a
range of pathogenic organisms, clinical tests to
confirm its safe use would be of great value. It
would also be useful to evaluate its pharmacological properties with regards to its use for
HIV- and tuberculosis-related illnesses. Domestication or controlled harvesting practices are
worth further investigation as a sustainable
conservation measure.
Major references Asres & Bucar, 2005;
Arbonnier, 2000; Burkill, 1985; Elufioye et al.,
2010; Exell, 1978; Gansané et al., 2010; Neuwinger, 2000; Ojewole, 2008; Ojewole & Adewole, 2009; Pegel & Rogers, 1985.
Other references Ademola & Eloff, 2010;
Ali et al., 2002; Amusanet al., 2002; Asres et
al., 2001b; Asres, Mazumder & Bucar, 2006;
Atindehou et al., 2004; Bekele-Tesemma, 2007;

Bessong et al., 2005; Fyhrquist et al., 2006;
Hedberg et al., 1982; Heine & Heine, 1988a;
Katende, Birnie & Tengnäs, 1995; Katerere,

2001; Khan, Ngasappa & Matee, 2000; Koné et
al., 2004; Lukhele & van Ryssen, 2003; McGaw

et al., 2008; Palmer & Pitman, 1972-1974;
Ponou et al., 2008; Steenkamp, Fernandes &

van Rensburg, 2007.
Sources of illustration Engler, 1899.
Authors A. Maroyi

COMBRETUM MOSSAMBICENSE (Klotzsch) Engl.

Protologue Pflanzenw. Ost-Afrikas. C: 292
(1895).
Family Combretaceae
Chromosome number 2n = 26
Vernacular names Shaving-brush combretum, knobbly climbing bush willow, knobbly
combretum, knobby creeping bushwillow (En).
Origin and geographic distribution Combretum mossambicense occurs in the drier
parts of eastern and southern Africa, as well as
the south-eastern savannah of DR Congo. It
also occurs in north-eastern South Africa.
Uses In Tanzania a root decoction is taken
as a purgative and an infusion made from the
inner bark is used as an enemato treat schistosomiasis and diarrhoea.
In Namibia a vapourbath is taken of the roots
and leaves, together with leaves of Gardenia
brachythamnus (K.Schum.) Launert, to treat
toothache and pain in the bones. A decoction of
the roots and leaves, together with the aerial
parts of Acalypha villicaulis Hochst., is used as
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coming almost glabrous, pinnately veined with
5-9 pairs of lateral veins, rather prominent
beneath. Inflorescence an axillary spike, sometimes almost head-shaped, up to 8 cm long,
often in the axils of fallen leaves, rachis densely short-hairy. Flowers bisexual, regular, (4—)5merous, white or pinkish, fragrant, sessile,
usually appearing before the leaves; receptacle
consisting of 2 parts, lower part c. 5 mm long,
short-hairy, constricted above and below the
ovary, upper part up to 9(-11) mm X 4 mm at

base surrounding the disk, globose, broadly
funnel-shaped at apex, hairy; sepals triangular, c. 2 mm long; petals free, elliptical, 7-9 mm
x 2-3.5 mm, narrowed to the base, externally
hairy; stamens 10, 16-17 mm long, anthers

Combretum mossambicense — wild

orange-red; ovary inferior, 1-celled, style c. 18
mm long, 1-seeded. Fruit 5-winged nut, elliptical to almost circular in outline, 2-3 cm X 2—2.5

vapour bath, mouth wash or eye bath to treat
facial swellings because of tooth abscesses,
nasal infection or inflammation of the eye. The
liquid can be rubbed into small scratches on
swellings. The residue is used as compress to
reduce swellings.
As it produces masses of fluffy pink-white
flowers on the bare branches, Combretum mossambicense is sometimes planted as a garden
ornamental. The wood is hard, strong and durable and used for fence poles. It is excellent as
firewood and charcoal.
Baboons feed on the young green stems, fruits
and the gum from injuredbark. It is one of the
preferred browseplants for wild animals.
Properties No phytochemical analyses have
been done on Combretum mossambicense. Several preliminary pharmacological tests, however, show interesting results.
Methanolic, acetone and ethyl acetate extracts
of the leaves showed promising antiinflammatory, anthelmintic (against the freeliving nematode Caenorhabditis elegans) and
antischistosomal (against Schistosoma haematobium) activities as well as DNA damaging
effects in vitro. Several leaf extracts showed
significant antibacterial activity against Grampositive pathogenic bacteria in vitro.
Description Small, deciduous tree, shrub or
woody climber up to 13 m tall, usually flowering before the leaves appear; young branches
pale pinkish brown. Leaves opposite or almost
opposite, simple and entire; stipules absent;
petiole up to 5(-7) mm long, the base forming a
curved spine; blade elliptical to ellipticaloblong, 10(-20) cm x 5(-11) cm, apex acuminate, base rounded to cordate, short-hairy be-

cm, short-hairy, wings up to 10 mm wide, pink
turning brown and papery, stipe 4—6(—10) mm
long.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum mossambicenseis closely related to
Combretum holstii Engl. and Combretum
goetzei Engl. & Diels, differing principally in
the hairinessof the flowers.
Combretum

holstii

occurs

in

Tanzania,

Mozambique and north-western Angola. In
Tanzania leaf sap is drunk to treat hiccups. A
root decoction is drunk to treat hiccups, malaria in children and hardened abscesses.
Growth and development Combretum
mossambicense mainly flowers during the second partof the year, but flowers can be present
almost every monthof the year. It is moderately
fast-growing.
Ecology Combretum mossambicense occurs
in riverine forest, Brachystegia woodland, deciduous and secondary bushland and wooded
grasslands, also on termite hills and rocky outcrops, at 100-1700 m altitude. It often forms
dense thickets. It is drought- and heatresistant and prefers a fertile well-drainedsoil.
Combretum mossambicenseis tolerant of light
frost when mature.
Propagation and planting Combretum
mossambicense can be propagated from seeds,
wildlings, stem and root cuttings. The seeds
should be removed from the fruit and soaked
briefly before sowing. They take about 2-3
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weeks to germinate when fresh. Seedlings grow
up to 30 cm within the first season, but care
should be taken that the soil does not dry out
completely.
Management Combretum mossambicense is
suitable for gardens, especially in drier areas.
It can either be pruned back heavily to discourage its climbing tendencies or it can be
trained up a trellis or over a pergola, or left to
form a rambling shrub. Mulching and regular
compost improve growth and flowering.
Diseases and pests Thecaterpillars of the
butterfly called the ‘striped policeman’ (Coeliades forestan) feed on the leaves.
Handling after harvest Theroots and bark
can be harvested whenever the need arises.
Leaves can only be harvested part of the year,
whenpresent on thetree.
Genetic resources Combretum mossambicense is relatively common in its distribution
area and mostlikely not at risk of genetic erosion.
Prospects
Combretum
—mossambicense
shows several interesting pharmacological results, but more research into its phytochemical
compounds and pharmacology are needed in
order to evaluate its potential. It also has horticultural potential as it grows easily, is
drought-resistant, withstands light frost, and
has masses of sweet-scented flowers.
Major references Exell, 1978; ITDG &
IIRR, 1996; Joffe, 2003; McGaw et al., 2001;
Neuwinger, 2000.
Other references Eloff, 1999; Eloff, Jager
& van Staden, 2001; Hutchings et al., 1996;
SEPASAL, 2011; von Koenen, 2001; van Wyk

& van Wyk, 2007.
Authors M.J. Nicholson

COMBRETUM

MUCRONATUM

Schumach.

&

Thonn.
Protologue Schumach., Beskr. Guin.: 184
(1827).

Family Combretaceae
Synonyms Combretum smeathmannii G.Don
(1827).
Origin and geographic distribution Combretum mucronatum occurs from Senegal east
to DR Congo, Gabon and western Uganda.
Uses In West Africa leaf sap or pounded
leaves are applied to wounds as a haemostatic,
and also to old wounds, boils and burns. In

Cote d’Ivoire the We people use leaf sap as eye
drops to treat eye infections. Babies are bathed

Combretum mucronatum — wild
in a leaf decoction to calm them. In Ghana a
decoction of the finely cut roots, together with
Capsicum pepper or wood ash, is taken to treat
chest-pain and gonorrhoea, and aninfusion of
young leaves with natron is taken as a vermifuge. Leaves of Combretum mucronatum and
Mitragyna stipulosa (DC.) Kuntze are given to
cattle to treat Guinea worm. In Nigeria the
cooked leaves are eaten to prevent illness. In
Cameroon pounded leaves are applied as
wound dressing. In Gabon ground leaves are
applied to the vagina to treat post-partum
pain. In DR Congo the ash from the twig bark
is rubbedinto scarifications on the forehead to
treat psychosis.
The flowers produce much nectar and are a
good forage plant for bees. In DR Congo a black
dye is madefrom theleaf sap.
Production and international trade
Combretum mucronatum is onlylocally used.
Properties A crude leaf extract showed
moderate activity against Trypanosoma brucei
rhodesiense. A preliminary clinical test with 44
people with Guinea-worm infection given a root
decoction to drink, gave promising results.
Water and ethanolic extracts of the leaves increased keratinocytes and fibroblasts mitochondrial activity at 10 ug/ml significantly,
while higher concentrations turned out to have
an inhibitory effect. The ethanolic extract also
showedsignificant free radical scavenger activity in vitro.
Description Scrambling shrub or liana up
to 13 m long; young branches densely shorthairy with reddish hairs. Leaves opposite, simple and entire; stipules absent; petiole 4-8 mm
long, short-hairy; blade obovate, up to 16 cm Xx
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receptacle

wherescarce. It is therefore not threatened by
genetic erosion.
Prospects Combretum mucronatum seems
to have some potential as an anthelmintic,
especially in the treatment of Guinea worms.
Biochemical and pharmacological studies including safety and formulation studies are
needed to evaluate its potential.

consisting of 2 parts, lower part 2-3 mm long,
upper part cup-shaped, c. 1.5 mm X 2 mm,
densely red hairy; sepals tiny, petals transversely elliptical to obtriangular, 2-3 mm long,
margins minutely ciliate; stamens 8, c. 4 mm

Atindehou et al., 2004; Burkill, 1985; Neuwinger, 2000; Wickens, 1973.
Other references Atindehou et al., 2002;
Betti & Lejoly, 1999; Liben, 1983; Sofowora,

c. 8 cm, base rounded to almost cordate, apex

abruptly acuminate, slightly short-hairy beneath, with translucent dots, pinnately veined
with 7-11 pairs of prominent lateral veins.
Inflorescence an axillary and terminal panicle
up to 9 cm. long, crowded at the apex of
branches, peduncle 2-4 cm long. Flowers bisexual,

regular,

4-merous,

long; ovary inferior,

white;

1-celled, style c. 4 mm

long. Fruit a 4-winged nut, almost orbicular to
broadly obovate in outline, 1-1.8 cm long, with
1-2 mm long stipe, wings papery, strawcoloured, sometimes tinged with purple, minutely short-hairy. Seedling with hypogeal
germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Several other Combretum spp. are medicinally
used in Central Africa. Combretum carringtonianum Exell & J.G.Garcia occurs from Gabon
east to DR Congo. In DR Congo seed powderis
applied to wounds and rubbed into scarifications of the skin to treat severe pain.
Combretum cintereopetalum Engl. & Diels occurs from Cameroon east to southern Sudan
and south to Angola. In Gabon theleaf sap is
applied on burns to speed up healing. A leaf
infusion or decoction is drunk to treat diarrhoea, as a diuretic and to treat pain after a
miscarriage. In DR Congo a decoction of the
leafy stem is drunk to treat peptic ulcer. A
maceration of pounded leaves and roots is
drunk to treat inflammation of the pelvis in
women.
Ecology Combretum mucronatum occurs in
secondary forest, forest margins and riverine
forest, as well as wooded savana, often in rather marshylocalities, from sea-level up to 800
m altitude.
Propagation and planting Combretum
mucronatum can be propagated by seed and by
stem cuttings of 10-15 cm long.
Harvesting Plant parts are harvested
whenever the need arises. Roots are mainly
harvested during the rainy season.
Genetic resources Combretum mucronatum
has a large area of distribution and seems no-

Major

references

Agyare

et

al.,

2009;

1996; Tchoumboué, Mpoame & Akamba, 1996;
Tona et al., 1999.

Authors A.J. Bagué Serrano

COMBRETUM PADOIDESEngl. & Diels
Protologue Engl., Monogr. afrik. PflanzenFam. 3: 18, t. 2B (1899).
Family Combretaceae
Chromosome number2n = 26
Vernacular

names

Thicket

bushwillow,

thicket combretum (En).
Origin and geographic distribution Combretum padoides occurs in East and southern
African from eastern DR Congo, Kenya and
Tanzania south to Malawi, Zambia, Zimbabwe,

Mozambique and north-eastern South Africa.
Uses In Kenya the crushed leaves are applied
to snakebites and wounds. A root decoction is
taken to treat hookworms. A leaf decoction is
taken to treat malaria.
The wood is used to make poles and tool handles, and is also used as fuelwood. Tender

leaves are chopped up and cooked alone, with

Combretum padoides — wild
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other vegetables or with groundnut paste and
eaten with a staple. Combretum padoides is an
important bee forage.
Properties From the leaves of Combretum
padoides several triterpenoid desmosides,
oleanene-type triterpenoid glycosides and
25(27)-dehydroporiferasterol were isolated.
Several of these compounds showedsignificant
antibacterial activity against Staphylococcus
aureus and Escherichia coli. Methanolic root
and stem bark extracts showed marked inhibition against Gram-positive bacteria, and were
also good inhibitors of Enterobacter aerogenes.
Methanolic and acetone leaf extracts showed
significant antifungal activity in vitro. An acetone extract of the leaves showed moderate
anti-inflammatory activity in vitro. A water
extract showedlow anti-inflammatoryactivity.
Description Deciduous shrub or small tree
up to 12 m tall or liana; bark silvery-grey,
smooth; branchlets short-hairy. Leaves opposite or almost opposite, simple andentire; stipules absent; petiole 3-25 mm long, slender,
densely short-hairy to almost glabrous, sometimes sparsely scaly; blade elliptical to oblongelliptical, (1.5—)38-11.5 cm x (1.5-)3-5.5 cm, apex
abruptly acuminate, base narrowly cuneate to
rounded, papery, short-hairy on the veins below, scaly below, pinnately veined with 5-8
pairs of lateral veins. Inflorescences a terminal
and sometimesaxillary spike up to 10 cm long,
when axillary resembling a branched panicle.
Flowers bisexual, regular, 4-merous, yellow or

white, fragrant, sessile, scaly; receptacle consisting of 2 parts, both covered with reddish
scales; sepals broadly ovate, c. 1 mm long,
scaly, petals narrowly elliptical, 1-2 mm long;
stamens4, free, c. 3 mm long; ovary inferior, 1celled, style c. 2 mm long. Fruit a 4-winged nut,
almost circular in outline or somewhat broader

treat rheumatism. In Kenya the Kamba people
make bows from the wood. In Kenya it is an
important browse plant for cattle.
Combretum pentagonum M.A.Lawson is a
climber and occurs from Kenya south to
Mozambique and west to Zambia. In Kenya the
Giriama people drink a leaf decoction to treat
headache. The roots are chewed or boiled with
some salt and taken as an aphrodisiac and to
treat hernia. A root decoction is drunk to treat
hookworm infection. A stem bark decoction is
taken as an emetic to treat asthma. Leaf sap
and a root decoction are eaten in porridge to
treat gonorrhoea. A root decoction is used as a
mouth wash to treat bleeding gums and loose
teeth. It is externally applied to wounds and
used as eye drops to expulse a foreign body.
Different extracts showed strong antibacterial
activity in vitro.
Combretum xanthothyrsum Engl. & Diels occurs in Tanzania and Mozambique. In Kenya a
root decoction is drunk to treat intestinal
worms, venereal diseases, mental illness and
as an aphrodisiac.
Ecology Combretum padoides occurs in riverine, coastal and swampforests as well as in
deciduous thickets, on rocky hills and along
escarpments in mixed woodland, from sea-level
up to 1800 m altitude.
Propagation and planting Average seed
weight is 30.8 g/1000 seeds.
Harvesting Leaves of Combretum padoides
are harvested from October to December.
Genetic resources Combretum padoidesis
locally common and not threatened by genetic
erosion.
Prospects Combretum padoides shows interesting antibacterial and antifungal activities
in vitro, and these results merit further re-

search. More information is needed onits bio-

than long, 1.5-2 cm in diameter, covered with

chemistry as well, in order to evaluate its po-

reddish or golden scales, with 2-3 mm long
stipe and 7-9 mm broad wings, sometimes

tential.
Major references Eloff, 1999b; Fyhrquist et

flushed red,

al.,

indehiscent,

1-seeded.

Seedling

with hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar. Several other Combretum species
are medicinally used.
Combretum exalatum Engl. occurs from Somalia south to Tanzania. In Tanzania a root infusion is drunk to treat excessive menstrual
bleeding. Leaf paste is rubbed on the skin to

2004;

Fyhrquist et al.,

2002; Kokwaro,

1993; Ruffo, Birnie & Tengnäs, 2002.
Other references Beentje, 1994; Elegami et
al., 2002; Eloff, Jäger & van Staden, 2001; Masoko & Eloff, 2006; McGaw et al., 2001; Neuwinger, 2000; Nguta et al., 2010; Panziniet al.,
1992; Rogers, 1989.
Authors E.N. Matu
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COMBRETUM PANICULATUMVent.
Protologue Choix PL, t. 58 (1808).

Family Combretaceae
Chromosome number 2n = 26, 78
Vernacular

names

Flame

combretum,

flame creeper, burning-bush combretum (En).
Origin and geographic distribution Combretum paniculatum is widely distributed in
tropical Africa, from West Africa east to Ethiopia and south to Angola and Mozambique. It
also occurs in South Africa.
Uses Throughouttropical Africa Combretum
paniculatum is used as a traditional medicinal
plant. In West Africa a root, leaf and stem decoction is taken as a tonic and to treat malaria,

stomach problems and pain in the joints. In
Senegal a root decoction is taken to treat diarrhoea. An infusion of the leafy stem is taken to
treat haemorrhoids and painful childbirth. In
Cote d’Ivoire leaves with galls are ground with
salt and the paste is applied in the mouth of
babies with stomatitis. A decoction of leaves
with galls is used in hipbaths and vaginal
douches to treat haemorrhoids; the roots are

crushed with peppers and used as an enemafor
the same purpose. Leaf galls are ground in
water and the liquid drunk to prevent vomiting. In Togo the root bark powder, mixed with
powdered root bark andleafy twigs of Flueggea
virosa (Roxb. ex Willd.) Voigt and Xylopia aethiopica (Dunal) A.Rich., is rubbed into scarifications to treat convulsions in children. In Nigeria leaf extracts are taken to treat cancer. In
DR Congo a maceration of crushed leaves and
stem bark in wateris orally taken to treat intestinal worms. Crushed roots are used as an
enema to treat haemorrhoids. In Ethiopia the

Combretum paniculatum — wild

sap expressed from flowers is used to treat
conjunctivitis and other eye problems. It is also
externally applied to treat leprosy. In Kenya
and Tanzania the leaf sap is externally applied
to treat gonorrhoea. In Tanzania a root decoction is taken to treat stomach-ache, gonorrhoea, coughs and fever. In Uganda the pounded roots and leaves are taken in water on an
empty stomach to treat diarrhoea. The leaves
are chewed and the sap swallowed to treat
coughs. In southern Africa a root decoction,
mixed with other plant parts, is drunk or is
eaten in porridge to treat infertility, venereal
diseases and coughs and to expel a retained
placenta.
In West Africa an infusion of roots, leaves and
stems is given to cattle with stomach problems.
The fruits are considered toxic.
Young leaves and flowers are eaten in soup and
as a slimy vegetable, usually mixed with other
vegetables. The boiled leaves and branches
produce a black dye which is used for bark
cloth and body painting. Ruminants browsethe
leaves. The wood is used to maketool handles,
hut roofs, canes and hunting- and fishing
equipment, and from the stem bark winnowing
baskets and ropes are made. The flowers are
much frequented by bees for nectar. Children
suck the flowers to get the nectar. In southern
Africa Combretum paniculatum is a popular
garden plant becauseofits striking red flowers
during the dry season. The dried fruits are
used in flower arrangements. In West and Central Africa it is used a fetish plant.
Production and international trade
Combretum paniculatum is only traded on a
local scale for medicinal purposes. It is sometimes for sale on the internet as an ornamental.
Properties The composition of the leaves is:
carbohydrates 50%, protein 20.2% and fat 3%.
From the acetone and water extracts of the
leafy twigs the following compounds wereisolated: cholest-5-en-3-ol, 2-phyten-1-ol, isoquercitrin, coumaric acid, 2,3,8-tri-O-methylellagic
acid, B-sitosterol, gallocatechin, apigenin and
apigenin-7-glucoside. Several of these compounds showedsignificant antibacterial activity in vitro. Different extracts from the leaves
show contradicting antifungal results, varying
from high activity to no activity. Both the
aqueous and ethanol extracts of the leaves
were effective on a multi-drug resistant strain
of Salmonella typhi.
Acetone and water extracts showed significant
antiviral activity against feline herpes virus. A
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methanol extract from the leaves significantly
inhibited replication of HIV-1. The acetone
fraction also exhibited antiviral activity
against both HIV-1 and HIV-2. Cytotoxicity
against Vero cells was low. A leaf extract
showed moderate cytotoxic activity against a
range of cancercell lines in vitro. Different leaf
extracts showed anti-inflammatory activity in
vitro.
Description Vigorous evergreen or deciduous liana up to 10(-20) m long or scrambling
shrub up to 3 m tall; bark grey to greyishblack; young branches densely reddish hairy,
becoming almost glabrous. Leaves opposite,
simple andentire; stipules absent; petiole up to
3 cm long, the base often persistent and becoming spiny; blade very variable, almost circular
to oblong-elliptical or (ob)ovate-oblong, up to
12(-18) cm x 8(-9.5) cm, apex rounded or acu-

minate, base obtuse to almost cordate, papery,
glabrous, pinnately veined with 4—6(—8) pairs
of lateral veins. Inflorescence a terminal or
axillary panicle; rachis usually densely shorthairy. Flowers bisexual, 4(—5)-merous, regular,
bright red, (almost) sessile; receptacle consisting of 2 parts, lower part 4-5 mm long, densely
woolly-hairy, upper part 4-5 mm X 2-3 mm,
campanulate, densely reddish woolly-hairy;
sepals triangular, c. 0.5 mm long; petals free,
almostcircular to ovate, c. 2.6 mm X c. 2.5 mm,
stamens 8, 7-8 mm long, red; ovary inferior, 1-

celled, style 6-8 mm long. Fruit a 4(—5)-winged
nut, almost circular to oblong-elliptical in outline, 2-2.5 cm X 1.5—2 cm, stipe 5-10 mm long,
pale to bright red or pale green, yellowish
brown when dry, wings up to 9 mm broad, indehiscent, 1-seeded. Seedling with hypogeal
germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum paniculatum is part of a species
complex, including also Combretum microphyllum Klotzsch and Combretum platypetalum
Laws. In some taxonomical treatments, Com-

bretum microphyllum is considered a subspecies of Combretum paniculatum as the main
difference is that it grows under drier conditions than Combretum paniculatum and is
deciduous. There exists a pentamerous form of
Combretum paniculatum in Ethiopia, Uganda,
Kenya and Tanzania.
Combretum fuscum Planch. ex Benth. occurs in

the humid forest areas of tropical Africa. In
central Africa a leaf maceration is drunk to
treat coughs. Ground leaves are introduced
vaginally to treat post-partum pain.
Growth and development Combretum
paniculatum grows rapidly. Flowering occurs
usually during the first half of the dry season,
just before the young leaves appear.
Ecology Combretum paniculatum is common, locally abundant and gregarious in humid
forest, evergreen and semi-deciduous fringing
forest, tree savannah, hill sides and ravines on

any type of soil, from sea-level up to 2000 m
altitude. It tolerates temporary flooding, but no
frost. It is also fairly droughtresistant.
Propagation and planting Combretum
paniculatum is propagated by seed. The seed
should be removed from the fruit, and soaked
in water for a few hours before sowing. The
fresher the seed, the better the germination
rate. Seedlings emerge 10-21 days after sowing, and can reach 2.5 m after one year. Average 1000-seed weightis 34.0 g.
Management Combretum paniculatum can
be trimmedregularly to retain its shape.
Diseases and pests The seeds of Combretum paniculatum are not much parasitized.
Occasionally aphids and caterpillars can do
much damage, as well as spider mites under
too shady nursery conditions.
Harvesting Most plant parts of Combretum
paniculatum can be harvested whenever the
need arises.
Genetic resources Combretum paniculatum
is common throughoutits large area of distribution andis not threatened by genetic erosion.
Prospects Combretum paniculatum has
many traditional medicinal uses, especially as
antibacterial and to treat haemorrhoids. Several pharmacological tests show promising
antibacterial, anticancer and antiviral results,

and more research is needed to evaluate its
potential. Its use as a garden ornamental deserves more attention.
Major references Arbonnier, 2000; Burkill,

1985;

Neuwinger,

2000;

Samdumu,

2007;

Sowemimo et al., 2011.
Other references Akinyemi et al., 2005a;
Asres et al., 2001a; Coates Palgrave, 1983;

Exell, 1978; Getahun, 1976; Le Roux, 2003b;
Masoko & Eloff, 2006; McGaw et al., 2001;
Steenkamp, 2003; Witabouna & Kagoyire,
2009.
Authors G.H. Schmelzer
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COMBRETUM PLATYPTERUM(Welw.) Hutch. &
Dalziel

Protologue Fl. W. trop. Afr. 1: 220 (1927).
Family Combretaceae
Chromosome number 2n = 26
Origin and geographic distribution Combretum platypterum occurs from Guinea east to
DR Congo and southern Sudan, and south to
northern Angola.
Uses In southern Cote d’Ivoire a root decoction is drunk to treat lower backache anda leaf
decoction is drunk to treat headache. A leaf
decoction is taken to treat fever and as a tonic.
In southern Nigeria leaves together with leaves
of Spathodea campanulata P.Beauv. and Aspilia
africana (Pers.) C.D.Adams are ground, mixed
with palm oil and licked to treat eye problems,
including blindness. A root decoction is taken
to treat malaria. Powdered roots are rubbed
into cuts over the affected parts to treat swellings and mumps. In the Central African Republic leaf sap is used as eye drops to treat
conjunctivitis. In Gabon a leaf maceration is
drunk or leaf pulp is dried, mixed with plant
salt and eaten to treat coughs. In DR Congo a
macerate of the crushed leaves is exposed to
sunshine for warming, then drunk twice a day
to treat sexually transmitted diseases and
helminthiasis. Leaf sap in hot water is used as
a bath to stop post-partum bleeding. Leaf or
root powder is added to food or an infusion
drunk to treat diarrhoea. The root maceration
is reported to be poisonous asit leads to a swollen stomach andsignsof insanity.
In Sierra Leone the young leaves are sometimes put into soups. The hollow stems are
used for tapping palm wine; the wood is hard

and used for small implements. The flowers are
sucked by children and sun-birds visit the
flowers to obtain the nectar. The flowers and
fruits are showyred, and the plant is worthy of
cultivation. In Congo Combretum platypterum
is used in magicalrituals.
Description A scandent shrubor forest liana, up to 10 m long; stem up to 10 cm in diameter; older stems with many lenticels; young
stems short-hairy, glabrous and blackish when
older; at the base sometimes with recurved

spines. Leaves opposite or alternate, simple
and entire; stipules absent; petiole 6-13 mm
long, glabrous; blade oblong-elliptical, 5-15 cm
x 2-8 cm, base cordate or rounded, apex abruptly acuminate, often with domatia beneath,

pinnately veined with 6-18 pairs of lateral
veins. Inflorescence a terminal panicle up to c.
50 cm X c. 30 cm, with short ramifications 1—2
cm long, densely short-hairy, greyish and with
a golden reflection, sometimesslightly glandular; bracts lanceolate, 6-15 mm Xx 2-5 mm,

pinkish-red. Flowers bisexual, regular, 5-merous; pedicel 2-5 mm long; receptacle consisting of 2 parts, lower part 4-6 mm long, upper
part tubular, curved, 19-25 mm long; sepals c.

5 mm long; petals elliptical-obovate, 6-8 mm x
4—5 mm, bright red, short-hairy outside; sta-

mens 10, exserted by 5-10 mm; ovary inferior,
1-celled. Fruit a 5-winged nut, almostcircular
in outline, slightly notched at apex, shorthairy, red or orange, wings narrow, stipe small

or absent, indehiscent, 1-seeded. Seedling with
hypogeal germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species distributed worldwide in the tropics
and subtropics. About 140 species occur in
tropical Africa. Several other Combretum species are medicinally used in West and Central
Africa.
Combretum demeusei De Wild. is a_ liana,
which occurs in rain forest from Guinea east to
Central Africa. In DR Congo leaf decoction,
maceration or infusion is drunk, and bananas
are eaten, to treat intestinal worms.

Combretum mortehanii De Wild. & Exell is a
liana, which occurs in the forests of Central

Africa. In the Central African Republic powdered young leaves are applied to ulcers. A root
decoction is drunk to treat cough. Sap of the
root bark is taken as an antidote for Securidaca longipedunculata Fresen. poisoning.
Combretum zenkeri Engl. & Diels is a shrub or
liana,

Combretum platypterum — wild

which

occurs

in

secondary

forest

of

Guinea east to Cameroon. In Côte d'Ivoire
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crushed seeds, together with seeds of
Aframomum melegueta K.Schum. and Capsicum pepper, are made into suppositories to
treat dysentery. Leaf sap, together with leaf
sap of Struchium sparganophorum (L.) Kuntze,
is drunk to treat male sterility. An extract of
the leaves is drunk and used as a wash to treat
oedema. In Ghana twigs are chewed to treat
menstrual pain. In Benin a leaf maceration is
applied to heal fractures. In Nigeria a leaf decoction is taken to treat intestinal worms.
Ecology Combretum platypterum occurs in
rain forest, secondary forest and scrub savan-

na, sometimes in swampy localities, from sealevel up to 450 m altitude.
Propagation and planting Combretum
platypterum can be propagated by seeds and
cuttings.
Management Combretum platypterum can
be coppiced.
Genetic resources Combretum platypterus
has a relative large area of distribution and
seems nowhere scarce.
Prospects Combretum platypterum possess-

es a number of local medicinal applications.
However, no phytochemical or pharmacological
analyses have been done on the species, and
this type of research is needed in orderto evaluate its potential.
Major references Bakare, 2008; Bongers,
Parren & Traoré (Editors), 2005; Burkill, 1985;
Liben, 1983; Neuwinger, 2000.
Other references Adjanohoun et al. (Editors), 1988; Chifundera, 2001; Okafor & Ham,
1999; Tra Bi, 1997; Verger, 1995.

Authors E.N. Matu

COMBRETUM ZEYHERISond.
Protologue Linnaea 23: 46 (1850).
Family Combretaceae
Chromosome number2n = 26
Vernacular names Large-fruited bushwillow,
large-fruited combretum (En). Msana (Sw).
Origin and geographic distribution Combretum zeyheri occurs from Kenya south
through eastern DR Congo to northern Namibia and north-eastern South Africa.
Uses Combretum zeyheri is much used medicinal plant in East and southern Africa.
Pounded roots are cooked in porridge and eaten
to treat hookworm and dysentery. Roots are
chewed to treat bilharzia. Ground roots are
cooked and applied to wounds to dry them. A
root decoction is drunk to treat stomach-ache,

Combretum zeyheri — wild
sore throat, coughs, pneumonia, vomiting, peptic ulcers and diarrhoea. The pounded roots are
applied to snakebites, and to stop nose bleeds
and excessive menstrual flow. Root powder
with fat or a leaf pulp and bark decoction are
applied to haemorrhoids and rectal prolapse.
Roots and leaves, together with several other
plants, are used as a vapor bath to treat malaria. Crushed leaves with oil are applied as an
embrocation to treat backache,

rheumatism

and joint pain. A decoction of the finely ground
leaves or bark ash is used as eye dropsto treat
conjunctivitis and sore eyes. As an ointment, it
is also rubbed aroundthe eyesfor this purpose.
Dried leaves are smokedto treat coughs. A leaf
infusion is taken to treat diarrhoea and coughs.
A stem bark infusion is drunkto treat leprosy.
The wood is yellow and is used as a general
purpose timber and to makefences, agricultural implements and chairs. It is easy to work,
but only durable when thoroughly seasoned. It
is moderately attacked by termites and stem
borers. The woodis also used as firewood. The
leaves are browsed by livestock and game, and
is considered a valuable browse during the dry
season.
The fibrous roots are used to make baskets,
bow strings and fishing traps, and to attach
spear heads. In Namibia the roots are used to
make initiation necklaces and wedding bands
for girls. Gum from the stem bark is considered
a delicacy. The leaves produce a yellow dye
used to dye cloth. The flowers produce much
nectar and are readily visited by bees. Combretum zeyheri is usedin religiousrituals.
Production and international trade The
roots, as well as the leaves and stem bark are
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traded on a local scale only.
Properties Very few phytochemical analyses have been done on Combretum zeyheri,
which is surprising in view of its importance as
a local medicinal plant. From the seeds the
amino acids L-3-—3 aminomethyl phenyl alanine
and N-methyl-L-tyrosine were isolated. From
the leaves linolenic acid was isolated. From the
stem bark exudate a range of amino acids was
isolated, including aspartic acid, proline and
alanine.
A methanolic stem extract showed moderate
antiplasmodial activity in vitro. Methanolic
stem bark, root and fruit extracts showed mod-

erate antibacterial activity against a range of
pathogenic bacteria, and low to moderate antifungal activity against a range of Candida spp.
Several extracts also showed moderate antiinflammatory activity in vitro.
The nutritional composition of the leaves on
dry weight basis is approximately: crude protein 11.4-14.7%, neutral detergent fibre 35.0%,

acid detergent fibre 30.2%, Ca 1.1% and P 0.1—
0.2%. Palatability was moderate. The fruit
contains 17.8% tannin andthe seed 12.9%.
The woodis tough and heavy.
Description Small to medium-sized deciduous tree up to 10(-12) m tall; crown roundedor
flat-rounded;

bark

brown

or

grey-brown,

smooth to scaly, generally fissured; young
branches usually densely woolly-hairy. Leaves
opposite or in whorls of 3, simple and entire;
stipules absent; petiole up to 1 cm long; blade
broadly to narrowly elliptical or obovateelliptical to oblong-elliptical, up to 14(—22) cm x
9(-11) cm, apex rounded to obtuse, sometimes
acute, base rounded, papery, densely shorthairy when young, later short-hairy to glabrous, except for scales, pinnately veined with
5-12 pairs of lateral nerves, prominent below.
Inflorescences an axillary spike up to 8 cm
long, including the short woolly-hairy peduncle. Flowers bisexual, 4-merous, regular, protogynous,

yellowish,

sessile,

sweet-scented;

receptacle consisting of 2 parts, lower part
densely woolly-hairy, upper part c. 3 mm xX
2.5-3

mm,

funnel-shaped,

short-hairy

and

scaly; sepals triangular, 1.5—2 mm x 1.5—-2 mm;

petals free, obovate to spoon-shaped, 1.5—2.5
mm X 0.8-1.2 mm, stamens 8, 5-8 mm long,

often reflexed towards the anthers, anthers
orange; ovary inferior, 1-celled, style c. 5 mm

long, exserted. Fruit a 4-winged nut, almost
orbicular in outline, c. 5.5(—-10) cm X c. 5(-9)

cm, stipe 1-3 cm long, yellowish-green, brown
to orange when dry, wings up to 3.5 cm broad,

indehiscent, 1-seeded. Seedling with hypogeal
germination.
Other botanical information Combretum
is a very large genus, comprising about 250
species and distributed worldwide in the tropics and subtropics. About 140 species occur in
tropical Africa; c. 20 species are endemic to
Madagascar.
Combretum zeyheri is a very variable species,
especially concerning leaf shape, hairiness and
fruit size. There seems to be somepositive correlation between fruit size and annualrainfall.
The large fruits with rigid wings, better
adapted for blowing along the ground than for
transport by air, are thought to be adaptations
for survival in areas subject to annualfires.
Growth and development Combretum
zeyheri flowers between August and December
and fruits from October to May. Sometimes 2
flowering periods are observed. Seedlings are
very susceptible to frost damage and should be
protected for the first 3-4 winters. Combretum
zeyheri is extremely resistant to drought. The
fruits remain on the tree after the leaves have
fallen.
Ecology Combretum zeyheri is fairly common in savannah, dry forest, also on termite
mounts, river banks and dunes, from sea-level
up to 1700 m altitude. It usually occurs on
poorer sandysoils, and is very tolerant of metalliferoussoils.
Propagation and planting Combretum
zeyheri is propagated by seed. The seed should
be removed from the fruit, and soaked in water
for c. 12 hours before sowing. After soaking the
seed is very easily damaged and must be handled with care. Each seed should just be covered with sand at sowing. The germination
period varies from 11-29 days with unheated
soil, and 8-10 days with heated soil. Seedling
emergence varies from 0—70%. Seedlings can
reach 2.5 m after one year. Average 1000-seed
weight is 964 g.
Management Combretum zeyheri can be
coppiced.
Diseases and pests Combretum zeyheri is a
host of the wattle wilt fungus, Ceratocystis
albofundus. It is also a host of the false codling
moth Argyroploce leucotreta, and 10-50% of the
fruits can be attacked each year. Caterpillars
of the butterfly Deudorix dinochares feed on
the seeds.
Harvesting The leaves and roots of Combretum zeyheri can be harvested during the rainy
season; roots can be harvested during the dry
season as wellif the soil is not too hard.
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Handling after harvest Roots can be dried
and stored in airtight containers for later use.
Genetic resources Combretum zeyheri is
widespread and common through its distribution area and is not threatened by genetic erosion.
Prospects Combretum zeyheri is locally
much used as a medicinal plant. Pharmacological tests on a range of Combretum spp., howeyer, showed only moderate antibacterial, antifungal and anti-inflammatory activities, and
tests focussing in particular on Combretum
zeyheri are lacking. Phytochemical tests identifying pharmacologically active compounds are
scarce as well, and more research is therefore

needed to evaluate its potential.
Major
references
Dery,
Otsyina
&
Neg'atigwa (Editors), 1999; Exell, 1978; Leger,
Other references Aganga & Adogla Bessa,
Anderson,

Howlett

&

McNab,

1987;

Bingham, 1990; Clarkson et al., 2004; Coates
Palgrave, 2002; Fyhrquist et al., 2002; Fyhrquist et al., 2004; Lindsey et al., 1999; Lukhele
& van Ryssen, 2003; McGaw et al., 2001.

Authors G.H. Schmelzer

CONVOLVULUSSAGITTATUS Thunb.

Protologue Prodr. Pl. Cap. 1: 35 (1794).
Family Convolvulaceae
Chromosome number x = 15
Vernacular names Wild bindweed, wild
morning-glory, silverbush (En).
Origin and geographic distribution Convolvulus sagittatus occurs from Ethiopia and
Eritrea south throughout eastern Central Afri-

Convolvulus sagittatus — wild

with lobes often bifid or almost truncate, mar-

gin obscurely crenate or deeply laciniate, apex

2011; Neuwinger, 2000; SEPASAL, 2011f.
1999;

ca and EastAfrica to South Africa.
Uses In Burundi a decoction of the leaves is
given as enema against diarrhoea. In Zimbabwea root infusion of Convolvulus sagittatus is
given to babies to treat constipation and inflammation of the umbilical cord. A root infusion is given to cattle to drink to treat bloody
urine.
Properties Convolvulus sagittatus contains
calystegines, compounds characteristic of most
genera of Convolvulaceae.
Description Very variable perennial herb;
stems prostrate or twining, hairy, radiating for
up to 1(-2) m from a woody rootstock. Leaves
alternate, simple; petiole up to 15 mm long,
hairy; blade oblong, triangular-ovate to linear,
2.5-7 cm X 0.5-3 cm, base hastate or sagittate

acute, more or less hairy, often villous when

young. Inflorescence an axillary 1—3(-5)flowered cyme, hairy; peduncle 2.5-4.5 cm
long, slender, often hairy; bracts minute, linear. Flowers bisexual, regular, 5-merous; pedicel

c. 0.5 cm long; sepals orbicular, ovate or elliptical, 5-9 mm x 2.5—4 mm, obtuse, the outer

longer or narrowerparticularly in fruit, hairy;
corolla funnel-shaped, 8-20(-25) mm long,
white, sometimes with pink or purple-red centre or pink with a purple centre; stamens 5,
included; ovary superior, 2-celled, style simple,
filiform, included, stigmas 2, filiform. Fruit a
globose capsule, 6-7 mm long, usually 4seeded. Seed c. 3.5 mm X c. 2.5 mm, brown or

black, nearly glabrous when ripe.
Other botanical information Convolvulus
comprises about 250 species, most of them in
temperate and subtropical regions, with only a
limited numberin thetropics. In tropical Africa about 24 species occur. Numerous varieties
have been described in Convolvulus sagittatus,
most were later sunk into the species, some are
now generally considered separate species, e.g.
Convolvulus aschersonii Engl. Several other
Convolvulus species are medicinally used in
tropical Africa.
Convolvulus arvensis L. is a serious deeprooting weed native of Mediterranean Europe,
and has spread to most temperate and dry subtropical regions and several tropical African
countries, including Kenya, Mauritius, Madagascar and South Africa. Crushed leaves are
applied to wounds to stop bleeding and a root
infusion is taken as a laxative. Traditionally
the plant is also used to treat skin ulcers, reducing inflammation and swelling. An infusion
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of the aerial parts is taken against abdominal
pain and intestinal worms in children and as a
diuretic. A tea made from the flowers is taken
as a laxative and also used to treat muscular
weakness. A leaf extract is considered immuno-

Schimminget al., 2006; Watt & Breyer-Brandwijk, 1962.
Authors G.H. Schmelzer

stimulant, and is also taken to treat asthma,

CRATEVA ADANSONII DC.

jaundice and as an antihaemorrhagic.
Convolvulus farinosus L. has a wide distribution in Africa, and the leaves are mainly cooked

and eaten as a vegetable. In southern Africa a
maceration of the leaves is drunk to treat
stomach-ache and the dried stem sap is taken
as a drastic purgative. The leaves are considered a good fodder for cattle and the plant is
sometimes used as an ornamental.
Convolvulus prostratus Forssk. (synonym:
Convolvulus microphyllus Sieber ex Spreng.)
occurs in northern Africa and the Sahel east to
western Asia. In tropical Africa no medicinal
use has been recorded so far, but in India it is

commonly used in Ayurvedic medicine, mainly
as an anti-epileptic. A paste of the leaves in
milk is taken to treat spermatorrhoea. In Senegal it is not grazed but in Mauritania it is considered good fodderfor all cattle.
Growth and development Convolvulus
sagittatus flowers from September to March.
Ecology Convolvulus sagittatus is a ruderal
plant of open woodland and grassland, particularly in disturbed localities, often occurring as
a weed, from sea-level up to 2850 m altitude.
Propagation and planting Convolvulus
sagittatus is propagated byseed.
Diseases and pests Convolvulus sagittatus
is a host of the root-knot nematode Meloidogyne javanica, and should be eradicated near
crops, including tobacco. The leaves are eaten
by the caterpillars of the Convolvulus hawk,
Herse convolvuli.
Genetic resources Convolvulus sagittatus
is very commonthroughoutits area of distribution and even considered a weed. It is not
threatened by genetic erosion.
Prospects Too little is known about the
pharmacological properties of Convolvulus sagittatus to assess its potential as a medicinal
plant. As many other Convolvulaceae have
laxative properties, it is likely that the plant
will continue to be used for that purpose.
Major references Gelfand et al., 1985;
Goncalves, 1987; Meyer & van Wijk, 1989; Seb-

Protologue Prodr. 1: 243 (1824).
Family Capparaceae
Chromosome number n = 13
Synonyms Crateva religiosa auct. non G. Forst.
Origin and geographic distribution Crateva adansonii is widespread, from Mauritania,
Senegal and Gambia eastward to Eritrea and
Ethiopia, and southward to Tanzania and
Zambia.
Uses Various plant parts of Crateva adansonii
are used in traditional medicine. Ground roots
are taken against fever and applied externally
to treat headache and swellings. Root decoctions are taken to treat gastrointestinal complaints and rheumatism. Powdered root bark is
administered as a remedy against carbuncles
and anthrax. Powdered or pounded stem bark
is applied to cysts and swellings, whereas bark
decoctions are taken to treat rheumatism and
sterility, and as a tonic. Leaf decoctions are
applied as a vapor bath against jaundice, yellow fever and eye complaints. They are taken
to treat arterial hypertension, malaria, jaundice, oedema, pains, epilepsy, measles, dys-

menorrhoea, abscesses and skin diseases. Leaf
powder is applied to cysts and to treat headache and rheumatism. In Burkina Faso the
leaves are commonly used to induce and stimulate milk production in breast-feeding women.
The leaves are eaten as a cooked vegetable and
in soups and sauces. The fruit pulp is edible

sebe Demissew, 1999.

Other references Burkill, 1985; Deroin,
2001; Gupta, Tandon & Sharma (Editors),
2005a; Kapadia et al., 2005; Manbir & Kalia,

2012;

Polygenis-Bigendako &

Lejoly,

1989;
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and seeds are sometimes eaten after roasting.
The seeds are also added to food as a condiment. The wood is used for joinery, small furni-

ture, utensils and implements such as spoons,
and for beehives and veneer. It is also used as
firewood and for charcoal production. The foliage, which is not very palatable, is useful as
forage in the dry season. The leaves have been
used in the preparation of a yellowish dye for
cloths. Crateva adansoniiis occasionally planted as ornamental and in hedges. Honey bees
collect nectar from the flowers.
Production and international trade
Young leaves are sold as vegetable in local
markets in Ghana.
Properties From the aerial parts, flavonoids
(notably kaempferol-3-glucoside) and phenolic
acids have beenisolated. In tests in Benin, leaf
extracts showed antibacterial activity in vivo in
greater cane rat (Thryonomys swinderianus);
the extracts were active against Escherichia
coli, Shigella sonei, Staphylococcus aureus,
Pasteurela pestis and Yersinia enterocolitica,
with ethyl acetate extracts being most potent.
In experiments in Nigeria, the extracts exhibited moderate in-vitro inhibitory activity
against Mycobacterium bovis. The main constituents of the essential oil from Nigerian
Crateva adansonii were linalool (30%) and
nonanal (17%).
In the bark of Crateva magna (Lour.) DC. from
tropical Asia, alkaloids, triterpenes, fatty acids
and steroids have been identified. One of the
compounds isolated is lupeol, which is known
to have anti-inflammatory activity and to reduce renal tubular damage in rats with induced hyperoxaluria. Leaf extracts of Crateva
spp. in India showed antibacterial as well as
antifungal activities, bark extracts of Crateva
magna
exhibited
nephroprotective,
antioxidant, anti-inflammatory and snake venom
neutralizing activities.
The wood of Crateva adansonii is pale yellow,
lightweight and comparatively soft. It has a
strong smell when freshly cut. The specific
gravity (moisture content 0%) of the wood is
about 0.39. The pulp can be used for paper
production, but the wood has a short fibre and
should be mixed with wood with longerfibres.
The wood contains 44% cellulose, 24.5% lignin,
24% pentosan, 0.6% ash and 1.4% silica.
On a dry-weight basis, the foliage contains
15-25% crude protein and 0.1—0.3% phosphorus.
Description Deciduous shrub or small tree
up to 10(—15) m tall; bole usually irregular and
short, up to 50 cm in diameter; bark surface

Crateva adansonii — 1, flowering twig; 2, flower;
3, fruit.

Redrawn and adapted by J.M. de Vries
smooth and grey to brown, inner bark thin,
yellow-brown with brown streaks; crown
rounded, more or less open; twigs glabrous,
brown with grey lenticels. Leaves alternate but
clustered near end of twigs, compound with 3
leaflets; stipules minute, soon falling; petiole
2.5-8.5 cm long; petiolules up to 8 mm long;
leaflets elliptical to ovate or lanceolate, the
lateral ones asymmetrical, 3-12.5 cm x 1-5
cm, cuneate at base, acuminate at apex, pa-

pery, glabrous, pinnately veined with up to 15
pairs of indistinct lateral veins. Inflorescence a
short terminal raceme up to 2.5(—7.5) cm long,
glabrous, up to 15-flowered. Flowers bisexual,
nearly regular, 4-merous; pedicel 1.5-4 cm
long; sepals free, deltoid to lanceolate, 3-9 mm
long, equal; petals free, ovate, slightly unequal,
1.5-3 cm long, yellowish white, sometimesredpurple tipped; stamens 15-20, free, 2—3.5(—5)
cm long, with purplish anthers; ovary superior,
long-stalked, ellipsoid, glabrous, 1-celled, stigma sessile, knob-shaped. Fruit a distinctly
stalked, globose berry 4-5(-8) cm, smooth,
yellow to brown, with mealy whitish pulp, up
to 15(-20)-seeded. Seeds kidney-shaped, 0.5-1
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cm long, brownto black.
Other botanical information Crateva
comprises approximately 9 species, most of
them in tropical Asia, about 3 in Madagascar, 1
in mainland Africa and 1 in tropical America.
The genusis closely related to Ewadenia. Several Crateva spp. are widely used in traditional
medicine in tropical Asia, particularly in India.
One of these is Crateva religiosa G.Forst., and
in the literature this name has also been applied to the African Crateva adansonii. On the
other hand, the name Crateva adansonii has
been used in literature on Crateva spp. from
India, resulting from the conception that Crateva
adansonii consists of several subspecies, one in
tropical Africa and the other in tropical Asia;
the latter are nowadays usually considered to
represent different species.
Several Crateva spp. from Madagascar also
have medicinal uses. Crateva excelsa Bojer and
Crateva greveana Baill. are shrubs to small or
medium-sized trees up to 20(-30) m tall occurring in western and central Madagascar. Poultices prepared from the roots are applied to
treat toothache and affected gums. The bark is
used as tonic and aphrodisiac, and bark and
fruits are added in the preparation of alcoholic
drinks. Fruits are occasionally used as condiment. The woodis useful for joinery, although
it has a bad smell whenfresh, and as kindlingwood.
Growth and development In West Africa
Crataeva adansonii usually flowers at the end
of the dry season, before new foliage develops.
In Cameroon it usually flowers at the beginning of the rainy season, just before new leaves
develop or together with young leaves, and in
Ethiopia it has been found flowering from November to May. Fruits ripen about 6 months
after flowering.
Ecology Crateva adansonii occurs in a variety of habitats, from grassland, often on termite mounds, to riverine forest, forest edges
and semi-deciduous forest, up to 1500 m altitude in East Africa. It is usually found on deep
and light soils, and is able to tolerate temporary flooding.
Propagation and planting It has been
reported that seeds of Crateva adansonii only
germinate on bare, sunny, moist soil. In-vitro

micropropagation techniques have been developed for a Crateva species in India.
ManagementThetrees are often lopped.
Harvesting For use as a vegetable in
Burkina Faso, leaves of Crateva adansonii are
collected at the beginning of the rainy season.

Genetic resources Crateva adansonii is
widespread, although irregularly distributed,
and occurs in various habitats, and therefore

does not seem to be threatened.
Prospects Crateva adansonii extracts were
demonstrated to have antibacterial activity,

but little more information on phytochemistry
and pharmacological activity is available. In
view of the fairly commonuse of Crateva adansonii in traditional medicine in Africa, the use

of leaves as a vegetable in Africa and the wide
medicinal use and interesting properties of
other Crateva spp. in tropical Asia, more research is warranted. Crateva adansonii is a
multipurpose plant, worth of more extensive
planting. It is conspicuous when flowering and
may have prospects as woody ornamental.
Major references Arbonnier, 2004; Burkill,

1985; Elsaki, Otuk & Khider, 2012; Jacobs,
1964; Kers, 1986; Lagnika et al., 2011; Mannet
al., 2009b; Schmelzer, 2001b; Teketay et al.,

2010; von Maydell, 1986.
Other references Abbiw, 1997; Adjanohoun

et al., 1989; Beentje, 1994; Boiteau, Boiteau &
Allorge-Boiteau, 1999; Burkill, 2000; Elffers,

Graham & Dewolf,

1964;

Hadj-Moustapha,

1965; Hauman & Wilczek, 1951; Hawthorne &
Jongkind, 2006; Heine & Heine, 1988a; Kaufmann & Elvin Lewis, 1995; Keay, 1989; Kers,

2000; Kokwaro, 1993; Lompo-Ouédraogo, 2003;
Neuwinger, 2000; Ogunwande et al., 2009;
Schatz, 2001; Taita, 2000; Vivien & Faure,

1996.
Sources ofillustration Elffers, Graham &
Dewolf, 1964.

Authors R.H.M.J. Lemmens & C.H. Bosch

CRESSA CRETICAL.
Protologue Sp. pl. 1: 223 (1753).
Family Convolvulaceae
Chromosome number2n = 28
Vernacular names Alkali weed, rosin weed,
cressa (En). Cresse de Créte, cresse a feuilles
d’herniaire (Fr). Erva molhada (Po).
Origin and geographic distribution Cressa cretica occurs in tropical Africa and from the
Mediterraneanregion east to India. In western
and eastern Africa it occurs in saline and
coastal areas of Cape Verde, Mauritania, Senegal, Guinea-Bissau, Angola, and from Somalia
south to Mozambique. It also occurs in Madagascar.
Uses In Senegal a maceration of the whole
plant, together with the barks of Vitex cuneata
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Thonn. and Faidherbia albida (Delile) A.Chev.,
is drunk against bronchitis. In Sudan a maceration of the aerial parts is drunk as a tonic. A
decoction of the stems together with leaves of
Vitex doniana Sweet, is applied topically
against skin eruptions as in smallpox. In Sudan crushed dry leaves with sugarare taken as
an emetic.
In Indiantraditional medicine Cressa cretica is
known as ‘Rudanti’ or ‘Rudravanti’. It is used
to treat a variety of diseases including diabetes, asthma, constipation, joint pain, inflamma-

tion, dyspepsia, intestinal worms, flatulence,
colic, skin problems, leprosy, urinary discharges and is taken as an expectorant, stomachic,

tonic, aphrodisiac, antibilious and alterative.
Also in Bahrain the plant is traditionally used
as expectorant and antibilious agent.
The plant is reported to be used in Madagascar
in makingtoothpaste. The plant has a sour and
unpleasant taste. In Mauritania only camels
occasionally graze it. In Iraq and in Saudi Arabia it is said to provide good fodder for sheep
and goats. It is an effective soil-binder along
the coasts.
Production and international trade The
plant is only traded locally and quantities involved are not known.
Properties From an ethanol extract of the
fruits the coumarano-chromoneglycoside cresoside was isolated. From the aerial parts 8
acyclic terpenic compounds wereisolated, cressanyl esters A-G, as well as cressatriterpenic
acid. The aerial parts also contain the flavonoids
quercetin, quercetin-3-O-glucoside, kaempferol3-O-glucoside, kaempferol-3-O-rhamnoglucoside,
and rutin syringaresinol-B-D-glucoside, as well

as dicaffeoylquinic acids. The aerial parts further contain triacontanoic acid, 24-hydroxy-4octacosanone, 24-nor-12-ursene, B-amyrin, stigmasterol, ursolic acid and stigmasterol 3-0-BD-glucoside. The seeds contain 22-25% edible oil.
The fatty acids of the oil consist mostly of oleic
acid and palmitic acid. Other components of
the oil are sterols, hydrocarbons and tocopherol.
In tests in India, extracts of stems and leaves
showed strong in vitro antifungal activity
against Penicillium citrinum and a weaker
effect against Candida albicans. In another
test chloroform and aqueous extracts showed in
vitro activity against the dermatophytic fungi
Aspergillus niger, Aspergillus flavus, Paecilomyces varioti, Microsporum gypseum and
Trichophyton rubrum. In in-vitro screening for
antibacterial activity of aqueous and alcoholic
extracts of Indian plant species against the
pathogens Enterobacter aerogenes, Escherichia
coli, Klebsiella pneumoniae, Proteus mirabilis,
Proteus vulgaris and Salmonella typhimurium
whole plant extracts of Cressa cretica showed
no activity except some activity against
Klebsiella. In a similar test whole plant extracts showed weak results against Staphylococcus aureus, Staphylococcus epidermidis and
Staphylococcus subflava.
The antitussive and asthmarelieving properties were studied in a test with guinea pigs and
mice. Ethanol extracts of whole plants showed
dose-dependent reduction of coughing induced
by exposure to aerosols of citric acid (guinea
pigs) or sulphur dioxide gas (mice) comparable
to the effect of codeine sulphate. To test the
antifertility properties of Cressa cretica, male
rats given daily doses of a methanol extract of
Cressa cretica showeda significant decrease in
the weightof testis, epididymis, seminalvesicle
and ventral prostate, completely impairing
their fertility.
Description Much-branched, short-lived
perennial herb or small subshrub up to 25 cm
tall; stems hairy, very leafy. Leaves alternate,
simple and entire, sessile; stipules absent;
blade lanceolate to ovate, 2-9 mm x 1-6 mm,

base cordate to cuneate, apex acute, appressed
pubescent. Inflorescence a terminal bracteate
cluster at the end of lateral branches. Flowers
bisexual,

regular,

5-merous,

sessile;

sepals

slightly unequal, obovate, 3-4 mm long, imbricate, acute to obtuse, silky hairy; corolla cam-

panulate, 5-6 mm long, whitish-pink, lobes
imbricate, obtuse; stamens long-exserted, up to
3.5 mm long; ovary superior, 2-celled, styles 2,

exserted, stigmas capitate. Fruit an ovoid cap-
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sule, 3-4 mm long, surroundedat least at base
by calyx, 2-4-valved, usually 1-seeded. Seeds
ovoid, c. 3 mm long, glabrous, shiny, dark
brown.
Other botanical information Variation in
Cressa has been handled in various ways: extreme lumping into the single species Cressa
cretica, or extreme splitting of every morphological variant into 19 species. Currently, most
authorities recognize 4 species, Cressa cretica
in Africa and from southern Europe to India,
Cressa australis R.Br. in Australia and Timor,
and Cressa truxillensis Humb., Bonpl. & Kunth
and Cressa nudicaulis Griseb. in the Americas.
Growth and development Cressa cretica is
found flowering mainly during the rainy season.
Ecology Cressa cretica is a halophyte occurring in salt pans, on dunes or near the sea,
often on the landward side of periodically inundated muds and sands of marine or interior
salt marshes. It also occurs in therice fields
near the river Senegal; its presence in increasing or decreasing amount is an indication of
brackishnessof the water.
Propagation and planting Cressa cretica
is propagated by seed. Scarification with acid
improved germination.
ManagementIn tests with plants growing
at different salinity concentrations, lower concentrations promoted the growth, but the highest salinity concentration (850 mM) did not
have a significant adverse growth effect.
Growth and reproduction of Cressa cretica
plants were significantly inhibited by potassium
(K) deficiency.
Genetic resources Cressa cretica is widespread and locally common or even dominant,
and is in no danger of genetic erosion.
Prospects The importance of Cressa cretica
in traditional medicine especially in India warrants further study of its pharmacological value
and may lead to its wider use in Africa.

CRYPTOLEPIS DECIDUA (Planch. ex Benth.)
N.E.Br.

Protologue FI. trop. Afr. 4(1): 248 (1904).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Curroria decidua Planch. ex
Hook.f. & Benth. (1849).
Vernacular names Jackal plant (En).
Origin and geographic distribution Cryptolepis decidua occurs in Namibia, Botswana,

and also in South Africa and Swaziland.
Uses In Kaokoland in Namibia dried ground
leaves are applied to the umbilical cord after
child birth. The Damara people take a root
decoction to treat stomach-ache, intestinal and

liver pain, and also to treat constipation and
vomiting. The Nama and the Himba people
drink a root decoction to treat gastro-intestinal
problems. The decoction also acts not only as a
laxative, but also to treat diarrhoea. Food
should be eaten after drinking the decoction so
as to stimulate bowel cleaning. A root decoction
is also taken to treat venereal diseases and to
expel afterbirth after delivery. The Damara
people also put root powderin incisions in the
lower abdomen and back. The Topnaar people
chew a piece of the root or drink a decoction of
the plant to treat constipation, menstrual pain,
stomach-ache, common cold and tuberculosis

symptoms. The root decoction is also given to
donkeys to treat constipation. The Himba people
give a root decoction to cattle to stimulate milk
production.
The plant is heavily browsed by goats and to a
lesser extent by other livestock. Poisoning in
sheep has been reported, manifesting itself by
accelerated breathing and pulse rate, weak-

Major references Austin, 2000; Burkill,
1985; Neuwinger, 2000; Priyashree, Jha &
Pattanayak, 2012; Verdcourt, 1963.

Other references Chaudhary et al., 2012;
Gongalves, 1987; Hussain et al., 2005; Kerharo

& Adam, 1974; Parekh & Chanda, 2008; Pirzada et al., 2009; Priyashree, Jha & Pattanayak,
2010; Rani et al., 2011; Sunita & Jha, 2012;
Sunita, Jha & Pattanayak, 2009.
Authors N.S. Alvarez Cruz
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ness, loss of appetite, cyanosis and cramps,
followed by death. A strong root decoction is
given to rabid dogs, presumably to kill them.
The Damara people use the stem bark as perfume.
Properties An autopsy performed on sheep
that died from poisoning, showed all the symptoms of cyanosis i.e. inflammation of stomach
and intestines, blood in the lungs, liver and
under the skin, and general cyanosis.
Description Deciduous, many-stemmed,
latex-bearing shrub up to 1.5 m tall; young
stems reddish brown, older stems greyish.
Leaves opposite or clustered on short lateral
shoots, simple and entire, almost sessile; stip-

ules

absent;

blade

linear

to

linear-spoon-

shaped, up to c. 2.5 cm x 0.4 cm, base cuneate,

apex rounded, pale green, glabrous. Flowers
axillary, solitary or 2 together, bisexual, regular, 5-merous, fragrant; pedicel 6-15 mm long;
small bract at middle; sepals lanceolate, c. 2
mm long, acuminate; corolla tube campanulate,
c. 2 mm long, lobes lanceolate to linearlanceolate, c. 6 mm long, purple, pale violet to
white; corona lobes 3-4 mm long, filiform or

spoon-shaped; stamens with free filaments,
anthers triangular, acuminate, fused to stigmatic head, pollen carrier spoon-shaped; ovary
semi-inferior, 2-celled, style columnar, conical.

Fruit a pair of spreading follicles, each cylindrical, 7-10 cm X 6-9 mm, pale green to purple, many-seeded. Seeds narrowly ovoid,
smooth, brown, with a comaof whitish hairs.
Other botanical information Cryptolepis
belongs to subfamily Periplocoideae. It comprises about 30 species in Africa, Asia and Australia. The majority of the species occur in East
Africa and on Socotra (Yemen).
Ecology Cryptolepis decidua occurs in shrub
land and grassland, on plains and hillsides,

& Houghton, 2003; Van den Eynden, Vernemmen & Van Damme, 1992; van der Walt &
Steyn, 1940.
Authors G.H. Schmelzer

CRYPTOLEPIS OBTUSA N.E.Br.
Protologue Kew Bull.: 110 (1895).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Origin and geographic distribution Cryptolepis obtusa occurs

in

Malawi,

absent; petiole 4-10 mm long; blade oblong, 2—
7.5 cm X 0.8-2.8 cm, base rounded to cuneate,

often on well-drained, rocky to sandy soils, but

also on alluvial soils, from sea-level up to 2000
m altitude. It grows in hot andarid localities,
with a dry season of 6-11 months.
Genetic resources There are no signs that
Cryptolepis decidua is threatened by genetic
erosion.
Prospects Cryptolepis decidua will remain
of local importance as a medicinal plant, unless
phytochemical analyses show interesting results. As the plantis toxic to sheep, care should
be taken when using the plant for medicinal
purposes.
Major references Brown,
1902-1904;
SEPASAL, 2009; von Koenen, 2001.
Other references Neuwinger, 2000; Paulo

Tanzania,

Zambia, Zimbabwe, Mozambique and also in
South Africa.
Uses In Tanzania a root decoction is drunk
to treat schistosomiasis and accumulation of
fluids in the lymphatic system. Breasts are
washed with a leaf decoction to increase milk
production. Leaf sap is drunk to treat hiccup.
In Mozambique leaf sap is applied to wounds
as a disinfectant. A root decoction and leaf sap
are drunkto treat gonorrhoea, abdominal pain
and to prevent abortion.
Properties The major constituents isolated
from the ethanolic leaf extracts are the flavonoids: quercetin, rutin, quercitrin as well as
chlorogenic acid. Weak antibacterial activity of
the ethanolic extract has been reported against
Staphylococcus aureus and Vibrio cholerae.
Individual components of the extract, upon
testing, were inactive against a range of bacteria. From the roots several diglycosylated steroidal alkaloids were isolated.
Description Glabrous liana up to 4 m long.
Leaves opposite, simple and entire; stipules

Cryptolepis obtusa — wild
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apex obtuse, retuse or emarginate, mucrunate.

Inflorescence an axillary cyme up to 5 cm long,
laxly 6—10-flowered, often arranged in elongated leafless narrow panicles 7.5—30 cm long at
the end of lateral shoots; peduncle up to 2.5 cm
long; bracts lanceolate, up to 2 mm long. Flowers bisexual, regular, 5-merous; pedicel 2—4
mm long; sepals ovate, c. 2 mm long, acuminate, subacute; corolla tube campanulate, c. 2

mm long, lobes linear-lanceolate, c. 6 mm long,
acute; corona lobes lanceolate, c. 1 mm long,
fleshy; stamens with free filaments, anthers
triangular, acuminate, fused to stigmatic head;
ovary semi-inferior, 2-celled, style columnar.

Fruit a pair of spreading follicles, each cylindrical, 7.5-22.5 cm X 5-6 mm, acuminate, re-

flexed when ripe, many-seeded. Seeds oblongovoid, c. 6 mm long, flattened, smooth, with

minute warts, blackish brown, with a coma of
whitish hairs.
Other botanical information Cryptolepis
belongs to subfamily Periplocoideae. It comprises about 30 species in Africa, Asia and Australia. The majority of the species occur in Kast
Africa and on Socotra (Yemen). Several other
Cryptolepis species in East and southern Africa
are used medicinally. Cryptolepis africana
(Bullock) Venter & R.L.Verh. (synonym: Cryptolepis sinensis Merr. subsp. africana Bullock)
occurs in Kenya and Tanzania. In Tanzania a
root decoction is drunk as an aphrodisiac. The
breasts are washed with leaf sap and a root
decoction is drunk as a galactagogue. Cryptolepis hypoglauca K.Schum. occurs in Cameroon,
Kenya and Tanzania. In Kenya the root is
chewed as an aphrodisiac. Cryptolepis orbicularis Chiov. is endemic to Somalia. Seeds,
sometimes ground in water, are taken to treat
stomach-ache.
Ecology Cryptolepis obtusa occurs in river
valleys and shrubland, from sea-level up to
2000 m altitude.
Genetic resources There are no indications
that Cryptolepis obtusa is threatened by genetic erosion.
Prospects Cryptolepis obtusa will probably
remain of local importance as a medicinal
plant, although the isolated compounds from
the roots and leaves could have interesting
pharmacological properties.
Major references Brown,
1902-1904;

CRYPTOLEPIS SANGUINOLENTA(Lindl) Schltr.
Protologue Westafr. Kautschuk-Exped. 308
(1900).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Origin and geographic distribution Cryptolepis sanguinolenta is found from Senegal
east to Nigeria, and has also been recorded
from Cameroon, Central African Republic, Congo,
DR Congo, Uganda, Tanzania and Angola.
Uses The roots of Cryptolepis sanguinolenta
are a source of a yellow dye used for dyeing
leather, e.g. in Côte d'Ivoire and Nigeria for
tanned goat skins. The roots are crushed and
ground in a wooden mortar, a little hot water is
added and the mixture is stirred. It has a dull
yellow colour and should be used immediately.
The tanned goat skin surface is first treated
with some groundnut oil and subsequently
dipped in the dye bath, the extract being well
rubbed into the surface. After a few minutes a
piece of tamarind (Tamarindus indica L.) fruit
paste is added. This paste, prepared from seeds
and fruit pulp, is soaked in cold water and
gradually warmed up until a pulpy mass develops. This new mixtureis also rubbed in. The
skin is exposed to the air for 2-3 minutes and
after that again rubbed in with the mixturefor
about 5 minutes, wiped clean and hung up to
dry. The effect of the tamarindfruit paste is to
purify the colour as it removesthered tint that
would result from the addition of alkali in the
dye bath.
In traditional medicine the bitter roots are
widely used for different purposes. The roots
are chewed while the root bark or root extracts
are taken to treat fever, hepatitis (Guinea Bis-

Haerdi, 1964; Jansen & Mendes, 1984.
Other references Neuwinger, 2000; Paulo
& Houghton, 2003; Paulo et al., 1997; Paulo et
al., 2000b; Venter & Verhoeven, 2007.

Authors G.H. Schmelzer
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sau), malaria (Ghana), hypertension and urinary and upper respiratory tract infections
(Ghana, Nigeria), colic, stomach complaints,

amoebic dysentery and diarrhoea (Senegal,
Ghana, Nigeria, DR Congo, Uganda), wounds,

measles, hernia, snakebites (Uganda), rheumatism (Senegal, Nigeria), insomnia (Ghana) and
as a tonic (Senegal, Nigeria).

In Burkina Faso the leaves are used as a vegetable. In Uganda the stem is used as a rope in
house construction.
Production and international trade The
roots of Cryptolepis sanguinolenta are collected
from the wild and locally sold on markets in
West Africa for medicinal purposes and for dye
extraction. Some antimalarial medicines have
been developed such as ‘Phytolaria’ in Ghana
and ‘Malarial’ in Mali. The raw powdered plant
and the freeze-dried aqueous extract have also
been formulated into tablets and suppositories.
Properties The leaves and roots of Cryptolepis sanguinolenta are rich in bioactive indole alkaloids such as cryptolepine, the major
constituent of the root bark and thefirst alkaloid isolated from the plant. From the roots a
range of structurally related alkaloids has been
isolated, including hydroxycryptolepine, isocryptolepine, cryptospirolepine, neocryptolepine, neocryptine and quindoline. In an aqueous
extract of the roots only cryptolepine was detected, and it constitutes the main or only source
of yellow colorant in the dye baths. Other yellow
alkaloid dyes such as berberin from Berberis
and Mahonia species have had historical importance in Asia, Europe and America.
Cryptolepine, the most extensively investigated
alkaloid of the plant, has antiplasmodial, anticancer, antifungal, antibacterial, hypotensive,
antipyretic,
anti-inflammatory
and
antihyperglycemic activities. Its antimalarial activity has been most extensively investigated.
Cryptolepine has potentin vitro antiplasmodial
activity but it also has considerable cytotoxic,
genotoxic, DNA intercaling and topoisomerase
II inhibition properties. However, in a previous
study, it was shown that the antiplasmodial
action of cryptolepine is due, at least in part, to
a chloroquine-like action that does not depend
on intercalation into DNA. The synthesis of a
series of analogues of cryptolepine was reported, and some of these were shown to have en-

hanced antiplasmodial activities in vitro
against both chloroquine-sensitive and chloroquine-resistant strains of Plasmodium falciparum.

Furthermore, several compounds were

found to have significant antiplasmodial activi-

ty in mice infected with Plasmodium berghei,
and importantly, in contrast to cryptolepine, no
apparent toxicity was seen in the mice. These
results indicated that cryptolepine analogues
have potential as lead compounds to new antimalarial agents. Several neocryptolepine derivatives were evaluated for their anti-malarial
activity against chloroquine-sensitive as well
as chloroquine-resistant Plasmodium falciparum strains. The activity against Trypanosoma
brucei and Trypanosomacruzi, as well as their
cytotoxicity on human cells was evaluated.
These molecules showed higher antiplasmodial
activity and lower cytotoxicity than theoriginal
compound. In anothertest, cryptolepine and 8
synthetic analogues were assessed for in vitro
activities against Trypanosoma brucei, and 4
compounds were found to be highly potent.
Whentested in rats, the most effective compound was found to be 2,7-dibromocryptolepine.
Cryptolepine hydrochloride showed significant
activity against the fast growing Mycobacterium fortuitum, which has recently been shown
to be of use in the evaluation of anti-tubercular
drugs. Activity was also observed against 5
other Mycobacterium spp. Several analogues of
cryptolepine showed increased potency compared to cryptolepine against Candida albicans, Cryptococcus neoformans and Aspergillus
niger. Comparison of several of these analogues
with standard antifungal agents showed that
they were as potent as regular antifungal medicines. An ethanolic root bark extract showed
potent anti-bacterial and moderate antiviral
activities. The isolated compounds cryptolepine, hydroxycryptolepine, neocryptolepine,
biscryptolepine and quindoline strongly inhibited the growth of Gram-positive bacteria and
showed moderate or no activity against selected Gram-negative bacteria. They also possessed a bactericidal effect depending on the
bacterial strain. Cryptolepine was found to
possess moderateactivity against Herpes simplex
virus. The antibacterial activity of neocryptolepine and biscryptolepine was bacteriostatic
rather than bactericidal. No antifungal activity
was observed for the alkaloids against Epidermophyton floccosum, Trichophyton rubrum and
Aspergillus fumigatus. The minimal inhibitory
concentrations of cryptolepine, as well as ethanol and aqueousroot extracts were determined
for 65 strains of Campylobacter jejuni, 41
strains of Campylobacter coli and 86 strains of
Vibrio cholerae. The ethanol extract activity
against Campylobacter strains is higher than

100

MEDICINALS 2

that of commercial drugs. The ethanol extract
and cryptolepine showed some activity against
the Vibrio cholerae strains.
Cryptolepine significantly lowers glucose when
given orally to a mouse model of diabetes type
2. The antihyperglycaemic effect of cryptolepine leads to a significant decline in plasma
insulin concentration, associated with evidence

of an enhancementin insulin-mediated glucose
disposal.
Cryptolepine reduced the contraction of isolated guinea-pig ileum induced by acetylcholine or
prostaglandin E2. It also reduced the twitch
response of the ileum evokedby coaxial electrical stimulation. Further studies confirmed the
anticholinergic activities of cryptolepine.
Furthermore, an aqueous root extract showed
anxiogenic but also anxiolytic effects in different tests with mice. The extract reduced spontaneous locomotor activity in mice and prolongs pentobarbitonesleeping time but induced
anxiogenic-like behavior in anotherstudy. It is
plausible that the sedative and anxiogenic-like
effects observed may be by different mechanisms on different receptors.
Hydroxycryptolepine has been shownto inhibit
xanthine oxidase and acts as a scavenger of
superoxide anions.
A study on the impact of environmental factors
on thelevels of total alkaloid content of different plant parts of Cryptolepis sanguinolenta
from different locations in Ghana showed that
fluctuations in temperature, rainfall, relative

humidity and duration of sunshine influenced
the alkaloid content in different parts of the
plants.

Description Twining and scrambling shrub
with thin branches up to 8 m long, containing
yellow-orange juice becoming red upon drying.
Leaves opposite, simple and entire, glabrous;
stipules absent; petiole 1-1.5 cm long; blade
elliptical to ovate, 2.5-10 cm x 1-6 cm, base

rounded to cuneate, apex acuminate. Inflorescence an axillary cyme up to 8 cm long, with
few, laxly spaced flowers. Flowers bisexual,
regular, 5-merous, c. 1.5 cm long, greenish yellow; pedicel 0.5—1.5 cm long; sepals lanceolate,
acute; corolla with tube c. 5 mm long, lobes
arranged star-like, lanceolate, c. 12 mm long,
contorted to the left in bud. Fruit a pair of
spreading follicles, each narrowly cylindrical
and up to 18 cm X 0.5 cm. Seeds c. 12 mm long,
bearing a comaoflongsilky hairs.
Other botanical information Cryptolepis
belongs to subfamily Periplocoideae. It comprises about 30 species in Africa, Asia and Aus-

Cryptolepis sanguinolenta — 1, flowering twig;
2, fruits.
Redrawn and adapted by Achmad Satiri Nurhaman
tralia. The majority of the species occur in Fast
Africa and on Socotra (Yemen). The distribution and chemical composition of Cryptolepis
sanguinolenta is quite different from the other
African Cryptolepis species. The leaves of most
Cryptolepis species contain phenolic compounds, but these are absent in the leaves of
Cryptolepis sanguinolenta. However, the leaves
of Cryptolepis sanguinolenta contain alkaloids,
which are rare in other Cryptolepis species.
Another Cryptolepis species occurring in the
region is used medicinally. Cryptolepis eburnea
(Pichon) Venter occurs in the forest area of
West Africa. In Sierra Leone the bark latex is
applied to the skin to treat craw-craw (onchocerciasis).
Ecology Cryptolepis sanguinolenta occurs in
savanna, dry forest and in gallery forest, usually near water, from sea-level up to 850 m altitude.
Propagation and planting The seeds of
Cryptolepis sanguinolenta lose viability quickly; however, when freshly harvested, the seeds
showed 90-100% germination. Seedlings can
be raised in polythene bags and transplanted
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at the start of the rainy season. Plants flower
10 months after sowing.
The viability of the seeds was tested under 3
different storage conditions: room temperature
(25-28°C), refrigerator (10-12°C) and deepfreezer (-18— -21°C), using a paper box, glass
jar, plain polythene bag and black polythene
bag as storage containers. The results indicated that none of the containers was able to prevent the seeds from declining in viability, but
the plain polythene bag gave the best results.
During the first 4 weeks, the viability of the
seeds was best under room temperature, and at
12 weeks the viability was best in the refrigerator.

Genetic resources Cryptolepis sanguinolenta is widespread and does not seem to be in
danger of genetic erosion. In Ghana in-vitro
propagation of plantlets and slow-growth storage was tested successfully as a means of conservation of genetic diversity.
Prospects Cryptolepis sanguinolenta has
received much attention the past years, mainly
because of the interesting antiplasmodial and
anticancer activities of cryptolepine, the most
important alkaloid isolated mainly from the
roots, as well as the even higher activities of a
range of cryptolepine analogues with lower
cytotoxicity. Root extracts and different isolated alkaloids also showed significant activities
against a range of bacteria and fungi, thus
confirming its use in traditional medicine.
More research is however needed to evaluate
the potential of the alkaloids and to assess the
safety of use in local medicine. Cryptolepis sanguinolenta will remain locally important as a
source of yellow dye.
Major references Ameyaw, Akotoye &
Boahen, 2007; Ansah et al., 2008b; Berhaut,
1971; Burkill, 1997; Dalziel, 1926; Frederich,

CUSCUTA AUSTRALIS R.Br.
Protologue Prodr. 491 (1810).
Family Convolvulaceae
Chromosome number27 = 28, 56
Synonyms Grammica australis (R.Br.)
Hadaé & Chrtek (1970).
Vernacular names Australian dodder, southern dodder (En). Cuscute du sud, cuscute
australe

(Fr).

Enleios,

cipo

chumbo

(Po).

Mlangamia (Sw).
Origin and geographic distribution Cuscuta australis occurs in large parts of tropical
and subtropical Africa, as well as in southern
Europe, Asia and Australia. In tropical Africa
it is recorded from Senegal east to Ethiopia
and southward to South Africa. It also occurs
in Madagascar.
Uses While medicinal use of Cuscuta australis is of great importance in Asia, its use in
Africa has been reported only occasionally. In
Nigeria a decoction of the whole plant is used
as a laxative, anthelmintic, astringent and for
the treatment of sores, measles, kidney and
liver diseases. In South-East Asia a plant extract is used as emollient, sedative, sudorific
and tonic, and to treat urinary complaints. In
Chinese traditional medicine, the seeds, to-

gether with those of Cuscuta chinensis Lam.
and sometimes Cuscuta japonica Choisy,
named ‘tu si zi’ or ‘semen cuscutae’, are credit-

ed with a neutral nature and a pungent, sweet
taste. They are associated with the liver and
kidneys and are used in formulas that help
both yin and yang deficiencies, depending on
the patient’s condition and the other herbs in
the formula. The seeds are applied for a large
number of complaints. They are used as a sed-

Tits & Angenot, 2008; Neuwinger, 2000; Olu-

wafemi et al., 2009; van Miert et al., 2005;
Wright, C.W., 2007.
Other references Ablordeppey et al., 2002;
Adjebeng-Danquah, 2003; Amoasi, 2007; Ansah
et al., 2008a; Appiah, 2006; Bierer et al., 1998;

Bourdy et al., 2007; Bullock, 1963b; Cimanga
et al., 1998; Dassonneville et al., 2000; Jonckers et al., 2002; Luoet al., 1998; Mertz, Lykke
& Reenberg, 2001; Nettey, 2003; Onyeibor et
al., 2005; Paulo et al., 2000a; Paulo & Houghton, 2008; Silva et al., 1996; Tabuti, Lye &
Dhillion, 2008.
Sources of illustration Bullock, 1963b.
Authors P.C.M. Jansen & G.H. Schmelzer
Cuscuta australis — wild
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ative, against diabetes, urinary complaints,
impotence and sterility, deficient activity of
liver, kidneys and spleen, and opacity of the
cornea; theyare often used in combination with

other plant products.
Because of the tangled manner of growth, the
plant is used in West Africa as a love-charm or
to test affection. The Yoruba in Nigeria use the
plant in an invocationto conceala secret.
Production and international trade Seed
of Cuscuta australis and also of Cuscuta
chinensis is widely traded in Asia and on a
smaller scale worldwide. No quantitative data
on production or trade are available.
Properties Numerous compounds, including
several flavonoids, have been isolated from the
particularly
seeds of Cuscuta australis
kaempferol and derivatives, astragalin, quercetin and hyperoside. Other compounds include
thymidine, caffeic acid, caffeic-B-D-glucoside, pcoumaric acid, australiside A (a diterpenoid
kaurene-6-O-glucoside),

and several cuscutic

acids (triglycosides with jalapinolic or convolvulinolic acid as the aglycon). Volatile terpenoids identified in significant quantities include cinnamate, methyl cinnamate, dihydro5,6-dehydrokavain and myristic acid.
An alcoholic extract from the stems increased
phagocytosis of macrophages as well as haemolysis and proliferation of lymphocytes up to
normal level in mice with second degree burn
injury covering 50% body surface. It was concluded that the plant may serve as an immunopotentiator for mammals. Extracts of the
seeds have shown moderate activity against
Gram-positive bacteria. However, the extract
hadlittle effect on a bacterial surface protein
involved in attachment to cells of mammals. In

logical properties.
Description Twining, herbaceous, obligate
stem-parasite, annual or rarely perennial.
Roots absent except in seedling. Stemsslender,
up to 0.5 mm in diameter, yellowish or reddish,
almost no chlorophyll, attached to host with
haustoria. Leaves reduced to scales. Inflorescence a compact cymose glomerule. Flowers
bisexual, regular,

4—5-merous; pedicel

1-1.5

mm long; calyx cup-shaped, as long as corolla
tube, 4-5-lobed, lobes rounded, obtuse; corolla
campanulate, 2-3 mm long, 4—5-lobed, lobes

rounded to obtuse, white or creamy white,
united into a short tube at base, a whorl of thin
fringed scales near stamens; stamens 4—5, in-

serted at throat and alternating with corollalobes, up to 1 mm long; ovary superior, 2-celled,
styles 2, 0.5-1 mm long, divergent. Fruit a
depressed-globose capsule enclosed in persistent corolla, 3-4 mm in diameter, irregularly

opening or indehiscent, reddish-brown when
dry, usually 4-seeded. Seeds ellipsoid to ovoid,
up to 1.5 mm long, dark reddish brown. Embryo and seedling thread-like, without cotyledons.
Other botanical information Cuscuta is
nearly cosmopolitan and comprises yellow,

a test in Nigeria, hexane, butanol and 50%

ethanol extracts of the whole plant showed
little or no antibacterial activity. An ethanol
extract of the seeds has shown in vitro cytotoxicity, and an aqueous extract showed reduced
tyrosinaseactivity.
In Vietnam, plants of Cuscuta australis incorporated in the soil of paddy fields have shown
weed-growth reducing activity.
Adulterations and substitutes In the
Chinese medicine ‘tu si zi’, seed of Cuscuta
australis and Cuscuta chinensis is used interchangeably in spite of differences in chemical
composition. The species can be distinguished
by comparing the quantitative proportions of
indicator chemical compounds. Seed of Cuscuta
japonica is also a common ingredient of ‘tu si
zi’, but is reported to addlittle to its pharmaco-

Cuscuta australis — 1, flowering and fruiting
plant on host plant; 2, openedcorolla.
Redrawn and adapted by J.M. de Vries
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orange, red or rarely green parasitic plants.
The highest diversity of the 100-200 species is
found in the Americas. It is sometimes treated
as the only genus in the family Cuscutaceae,
but both morphologic and genetic research
have shown that it is correctly placed in Convolvulaceae, subfamily Cuscuteae. Cuscuta
campestris and the more robust Cuscuta reflexa
Roxb. are the most noxious dodder weeds
worldwide. In Asia Cuscuta australis is often
confused with Cuscuta chinensis, which differs

in its fruit, which opens by splitting around the
base, and its keeled corolla lobes.
Several other Cuscuta species are used in traditional medicine in tropical Africa.
Cuscuta campestris Yunck (golden dodder,field
dodder) originates from America and is naturalized throughout most of East and southern
Africa. It further occurs in northern Africa and
the Indian Ocean islands, and is widely naturalized in Asia. A decoction of crushed Cuscuta
campestris stems and fresh leaves of Artemisia
sp. is taken to treat abdominal cramps. The
analgesic, antipyretic, anti-inflammatory and
CNS-depressant activities of the dried ethanol
extract of whole plants (collected from Egypt)
were investigated in rats and mice. The extract
protected mice against benzoquinone-induced
writhing, exhibited hypothermic properties and
inhibited oedema formation in carrageenantreated rats. The CNS-depressant activity of
the extract seems to be due to a tranquillizing
effect.
Cuscuta reflexa Roxb. (giant dodder, Indian
dodder) occurs in tropical and subtropical parts
of Asia and the Americas, where it can be a

serious weed. It is reported to be present and
used medicinally in Mauritius, where an infusion of the whole plant is used as diuretic and
against gout. In Asia, the plant is important in
traditional medicine, and a preparation of the
whole plant is used as a purgative and also
against headaches, jaundice, and in wound

treatment. Phytochemical compounds isolated
from the stems include: swarnalin, scoparone,
melanettin, cuscutin, cuscutalin, hyperoside,
taxifolin, astragalin, myricetin, kaempferol,
luteolin, quercetin, reflexin and several flavo-

noid glycosides. The methanolic stem extract
showed significant antibacterial activity in
vitro. The tetrahydrofuran derivative swarnalin showed significant free radical scavenging
activity in vitro. An ethanolic plant extract
decreased arterial blood pressure in guinea pig
atria and inhibited both histamine andacetylcholine induced contractions of guinea pig ileum.

Extracts showed variable effects on smooth
muscles of rat, rabbit, guinea pig, frog and dog.
A water extract showed anti-HIV activity in
vitro.
Growth and development Although Cuscuta plants are capable of limited photosynthesis, they obtain nearly all of their energy from
the host plant. A seedling can survive several
days without a host, but if one is not found

within 5 to 10 days, the seedling will die. As
plants grow, they continually reattach to the
host and, when othersuitable hosts are nearby,
shoots spread from host plant to host plant
often forming a dense mat of intertwining
stems.

Cuscuta australis flowers throughout the rainy
season, but seed set is highest at the end of the
rainy season. Seed production generally begins
near the initial attachment and proceeds outward from this point; each plant is capable of
producing 1000—2000 seeds.
Ecology Cuscuta australis occurs as a parasite on numerous dicotyledonous, herbaceous
or shrubbyplants. It has a preference for wetter localities, e.g. along watercourses, and occurs from sea-level up to 2000 m altitude.
Propagation and planting Seed germinates at or very near the soil surface starting
at the beginning of the growing season. Moist
soil and sunlight is required for germination.
Germination occurs independently of host
plant influence. Cuscuta seed may remain viable in the soil for many years, up to 50 years
has been recorded. Generally only about 5% of
the seed germinates during the year following
its production.
The germinating seed sends up a yellowish,
threadlike, leafless stem twining counterclockwise and coiling aroundany object, including host plants. It is dependent on carbohydrates stored in the seed until it attaches to a
suitable host. When the seedling contacts a
host, the stem coils a few turns tightly around
it and produces haustoria on the stem that
penetrate the host’s vascular tissue, both phloem and xylem. Cutin is exuded by the haustorium initial that bondsit to its host. As soon as
the plant starts extracting nutrients and water
from the host its connection to the soil dries.
The seed lacks obvious dispersal mechanisms
and is likely spread by man through the
movement of soil, equipment or contaminated
crop seeds. Water movement mayplaya role in
seed dispersal as plants often grow near
streams. Dormancy is due to a_ waterimpermeable seed coat and may be broken by
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ambient temperatures of 35/20°C or mechanical scarification.
Management In tests in China, Glycine
max (L.) Merr., Scutellaria baicalensis Georgi,
Lespedeza davurica (Laxm.) Schindl. and
Vigna radiata (L.) R.Wilczek have been shown
to be good hosts for Cuscuta australis.
To control Cuscuta infestation in crops, prevention by the use of clean seed and destroying
sources of infestation on wild vegetation continue to be of primary importance, while mechanical removal by hand to prevent seeding
remains the main option for the small farmer.
Separating the seeds of parasite and crops such
as nigerseed (Guizotia abyssinica (L.f.) Cass.)
using special equipmentis difficult and expensive. Dry heat treatment (100°C for 15
minutes) devitalizes the seed of Cuscuta species in nigerseed to be used as bird-seed, but it
is not knownif this methodis suitable for seed
to be used for sowing. The optionsfor herbicide
use have improved slightly with the developmentof glyphosate and more intensive evaluation of pre- and postemergence herbicides in a
number of other crops. Relatively little work
has been doneto select resistant crop varieties.
The potential for biological control would seem
to deserve more determined exploitation.
In a test in China, Cuscuta australis has been

sown to control invasive weeds such as Alternanthera philoxeroides Griseb., Ipomoea cairica
Sweet and Mikania micrantha Kunth. The
weeds proved to be much more sensitive to
Cuscuta australis than the native vegetation.
The treatment reduced the presence of the
weeds, opened the vegetation and contributed
to increased species diversity. Long-term effects were not reported.
Diseases and pests Several disease organisms, including phytoplasma species causing
yellows disease, are known to infect Cuscuta
species, but no specific information on Cuscuta
australis is available. Cuscuta species are
commonly damaged by insects belonging to the
genera Smicronyx (Curculionidae), Melanagromyza (Agromyzidae) and Herpystis (Tortricidae). The potential for some of these for biological control is being studied in Pakistan.
Genetic resources Cuscuta australis is
widespread and common and not in danger of
genetic erosion.
Prospects The taxonomy of Cuscuta remains confused although progress has been
made recently. However, the distribution of
several species in Africa remains uncertain, as
is the identity of numerous herbarium speci-

mens. Cuscuta australis is likely to remain
important in medicine, especially in China. Its
use in African traditional medicine will probably remain limited. Research is needed to explore its active components and their mode of
action in the various diseases against which it
is used. Cuscuta australis has occasionally
been reported as a weed of crops. Care is needed to prevent it from becoming an established
weed. Many countries have laws that require
imported crop seeds to be free of Cuscuta seed
contamination.
Major references Deroin, 2001; Djadja Siti
Hazar Hoesen, 2003; Du et al., 1999; Goncalves, 1987; Li & Chen, 1997; Parker & Rich-

es, 1993; Stefanovic, Kuzmina & Costea, 2007:
Verdcourt, 1963; Yuncker, 1932; Xiao et al.,

1990.
Other references Agha, Sattar & Ahmed
Galal, 1996; Boiteau, Boiteau & AllorgeBoiteau, 1999; Burkill, 1985; Chang & Suk,
2006; Costea & Tardif, 2006; Gupta, Tandon &
Sharma (Editors), 2008; Gurib-Fakim et al.,

1993; He et al., 2011; Khan et al., 2008; Lin et
al., 2006; Liu, Fer & Lecocq, 1999; Meeuse &
Welman, 2000; Okiei, Ogunlesi & Ademoye,

2009; Pal et al., 2006; Parker, 1999; Schimming et al., 2006; Uddin et al., 2007; Ye et al.,
2002; Yu et al., 2011a.

Sources of illustration van Oostroom &
Hoogland, 1951.
Authors N. Nyunai

CUSCUTA KILIMANJARIOliv.
Protologue Trans. Linn. Soc. Bot., Ser. 2, 2:
348 (1887).
Family Convolvulaceae
Synonyms Cuscuta chinensis Cufod., non
Lam. (1786).
Vernacular names Dodder (En). Cuscute
(Fr). Cuscuta (Po). Mlangamia (Sw).
Origin and geographic distribution Cuscuta kilimanjari occurs from Sudan and Ethiopia through eastern Africa and DR Congo
south to Malawi, Zambia, Zimbabwe, Mozam-

bique and Limpopo (South Africa). It also occurs in Madagascar.
Uses In Kenya Embu people drink a decoction of the whole plant for the treatment of
stomach-ache. Sap from the stem is applied as
ear drops to treat ear infections. The Kambu
people take a stem infusion against pregnancyrelated oedema.
In Kivu province, DR Congo a maceration
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orange, red or rarely green parasitic plants.
The highest diversity of the 100-200 species is
found in the Americas. It is sometimes treated
as the only genus in the family Cuscutaceae,
but both morphologic and genetic research
have shown that it is correctly placed in Convolvulaceae, subfamily Cuscuteae. In Cuscuta
kilimanjari 3 varieties are recognized: var.
kilimanjari, var. major Verdc. with larger
flowers and endemic to Uganda, and var.
rukararana Yunck. which lacks scales and
occurs in Rwanda.
Cuscuta chinensis Lam. is often mentioned as a
medicinal plant in Africa. However,it is a species mainly occurring in Asia and Australia,
but is also recorded from Egypt. It may be present in tropical Africa as an adventive, but it is

Cuscuta kilimanjari — wild
made from several plants, including Cuscuta
kilimanjari, is orally given once a day as a
treatment of post-partum paraplegia in veterinary medicine. In the same region, Cuscuta
kilimanjari also enters into a complex medicine
to prevent or treat agalactia.
In Ethiopia the plant is eaten by cattle. The
flowers yield honey.
Description Twining, herbaceous, obligate
stem-parasite, annual or rarely perennial.
Roots absent except in seedling. Stems up to
1.5 mm in diameter, yellowish or reddish, almost no chlorophyll, attached to host with
haustoria. Leaves reduced to scales. Inflorescence a few-flowered cyme; peduncle with
ovate bracts up to 4.5 mm long. Flowers bisexual, regular, 4-5-merous; pedicel shorter than
the flower; calyx cup-shaped, nearly enclosing
the corolla, lobes 4—5, ovate to circular, 4-6
mm long, obtuse, rather thick; corolla campanulate, lobes 4—5, ovate or circular, obtuse,
shorter than the tube, often revolute, pale

cream, a whorl of fringed scales near stamens;
stamens 4—5, inserted at the throat and alternating with the corolla-lobes, up to 1 mm long;
ovary superior, globose, 4—4.5 mm long, 2celled, styles 2, shorter than the ovary, often

reflexed; stigmas mostly flattened. Fruit a depressed-globose capsule enclosed in persistent
corolla, irregularly opening or indehiscent,
reddish-brown when dry, usually 4-seeded.
Seeds ellipsoid to ovoid, up to 2(-3) mm long,
pale yellow-brownor blackish when dry, granular. Embryo andseedling thread-like, without
cotyledons.
Other botanical information Cuscuta is
nearly cosmopolitan and comprises yellow,

not well-documented. In Madagascar, the
stems of Cuscuta chinensis are used as laxative. In Asian medicine the plant is used for
similar purposes as Cuscuta australis R.Br., a

widespread species in tropical Africa. The medicinal uses of this species are described in a
separatearticle.
Cuscuta hyalina Roth occurs from Sudan and
Ethiopia south to Namibia and South Africa,
and also in the Cape Verde Islands and India.
It is parasitic on Trianthema and Tribulus, and
occurs in relatively dry localities. The Sukuma
people of Tanzania apply a dressing made of
the plant on boils and ulcers. In laboratory
tests, an acetone extract of the plant acted
against Culex mosquitos by interrupting morphogenesis and preventing egg-laying.
Cuscuta planiflora Ten. (small-seed alfalfa
dodder) has slender yellow or red stems andis
widespread throughout North Africa, the Mediterranean region and south-western and
southern Asia; it also occurs in tropical Africa
from Ethiopia and East Africa to South Africa,
Angola and Madagascar. In Namibia, an extract of the stems is drunk against diarrhoea.
Growth
and
development Although
Cuscuta plants are capable of limited photosynthesis, they obtain nearly all their energy
from the host plant. A seedling can survive
several days without a host, but if one is not
found within 5 to 10 days, the seedling will die.
As plants grow, they continually reattach to
the host and when other suitable hosts are
nearby, shoots spread from host plant to host
plant often forming a dense mat of intertwining stems.
Ecology Cuscuta kilimanjari occurs as parasite mainly on herbs and shrubs, predominantly on herbaceous Acanthaceae and on
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Coffea species, at edges of lowland and upland
rainforest, bamboo forest and riverine forest, at
500-2600 m altitude.
Propagation and planting Like all Cuscuta species, Cuscuta kilimanjari is an obligate
parasite. It germinates without stimuli from
potential host plants. The young seedling develops a root-like support and a thread-like
stem. For a very short period it is capable of
photosynthesis. The seedling stem twines
around until it finds a support and then tightly
winds aroundit. If attached to a suitable host
plant, haustoria grow from the stem into the

host plant, through which the Cuscuta plant
gets all its water andall or nearly all nutrients.
Management Cuscuta kilimanjari only occurs wild. Where it occurs as a weed, it can be

controlled by manual removal.
Genetic resources Cuscuta kilimanjari is
widespread and not in danger of genetic erosion. In South Africa its conservation status is
listed as ‘of least concern’.
Prospects Cuscuta kilimanjari is likely to
remain of some importance in traditional medicine. Because it is closely related to several
Asian dodders that are important medicinal
plants, its chemical composition warrants re-

search. The taxonomy of Cuscuta in Africa including Madagascar needsclarification.
Major references Bussmann et al., 2011;
Gongalves, 1987; Kareru et al., 2007; Njoroge &
Bussmann, 2006; Wells et al., 1986.
Other references Baerts & Lehmann,
2012c; Chifundera, 1998; Deroin, 2001; Kaingu,

Oduma & Kanui, 2011; Meeuse & Welman,
2000; Mehra & Hiradhar, 2002; Neuwinger,
2000; Schimming et al., 2006; Stefanovic,
Kuzmina & Costea, 2007; Verdcourt, 1963.

AuthorsA.J. Bague Serrano

CYNANCHUM ORANGEANUM (Schltr.) N.E.Br.

Cynanchum orangeanum — wild
Properties No phytochemical studies have
been published on Cynanchum orangeanum.
However, Cynanchum atratum Bunge, from
northern China and Japan, is known to contain
seco-pregnane steroids with antiviral properties. In Chinese medicine a root decoction of
this plant is taken to treat cough and
pharynchitis.
Description Perennial herb up to 20 cm
tall, with rhizome 3-7 mm in diameter; stem

erect, basally woody and branched, greyish, not
twining, densely to sparsely covered with trichomes; latex present. Leaves opposite, simple,
entire andsessile; stipules absent; blade linear,
38-5 cm X 0.7-1.5 mm, base tapering, apex
acute, margin entire, sparsely covered with
erect trichomes on main veins. Inflorescence a
pseudo-umbel, 1—5-flowered, all opening at the
same time; peduncle 0-5 mm long. Flowers
bisexual, regular, 5-merous; pedicel 3-7 mm
long, with appressed trichomes; calyx with
ovate lobes, 2-2.5 mm long, acute; corolla rotate, basally fused, 4-6 mm long, brown, glabrous, lobes ovate to lanceolate, incurved; coro-

Protologue Fl. Cap. 4(1): 745 (1908).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number x = 11
Origin and geographic distribution Cynanchum orangeanum occurs in Namibia, Botswana, Zimbabwe and South Africa.

Uses The Damara people in Namibia chew
the roots to treat a sore throat and tonsillitis.
The cut and boiled roots are taken by Jul’hoansi
people to treat pain in the neck and severe
coughing, including bloody sputum. A root decoction is also drunk to treat stomach-ache.
Youngfruits are edible.

na cup-shaped, 4-5 mm long, white, lobes of
staminal corona oblong, flat, reflexed, lobes of
interstaminal

corona

filamentous,

reflexed;

stamens without free filaments, anthers
winged and with connective appendage; ovary
superior, stylar head c. 0.8 mm in diameter.
Fruit consisting of a pair of fusiform follicles,
each one 4-7 cm X 4-7 mm, glabrous, pale

brown, strongly beaked, many-seeded. Seeds
ovoid, 5-6 mm X 3-3.5 mm, dark brown, at

apex bearing a coma ofhairs 1.5-2 cm long.
Other botanical information Cynanchum
comprises 250-300 species worldwide. The
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major centre of diversity in Africa is Madagascar with approximately 90 species, minor centres of diversity are eastern Africa and southern Africa with 10-15 species each. Cynanchum orangeanum flowers from November to
March. It is closely related to Cynanchum
praecox Schltr. ex S.Moore, but is otherwise
isolated among African Cynanchum.
Several other Cynanchum species occurring in
the region are medicinally used. Cynanchum
gerrardit (Harvey) Liede occurs throughout
East Africa, southern Africa, the Indian Ocean
islands, as well as Saudi Arabia and Yemen. In

East Africa the latex is used as a fish poison. In
South Africa and Somalia the young shoots are
eaten as a vegetable.
Several Cynanchum species endemic to Madagascar also have medicinal uses. The bark of
Cynanchum eurychitoides (K.Schum.) K.Schum. is
applied to burns andis also used duringcircumcision rituals. A decoction of the stem and
roots of Cynanchum perrieri Choux is taken
against cough.
Ecology Cynanchum orangeanum occurs on
sandy, gravelly and granitic soil in grassland,
at 1000-1500 altitude.
Genetic resources Cynanchum orangeanum is widespread but rare and localized.
There are no signs that it is threatened by genetic erosion.
Prospects Cynanchum orangeanum will
probably remain of local importance as a medicinal plant.
Major references Boiteau, Boiteau & Allorge-Boiteau, 1999; Liede, 1996; SEPASAL,
2009c; von Koenen, 2001.

Other references Albers & Meve (Editors),
2002; Li et al., 2007; Liede, 1993; Lovatianaharisoa, 1994; Rafidison, 1999.

Authors G.H. Schmelzer

Cynanchum viminale — wild
nanchum viminale is a very variable species
and is widely distributed in tropical Africa,
including the Indian Ocean islands and South
Africa. It also occurs from Egypt east to continental Asia and Australia.
Uses The aerial parts and the roots are
widely used for medicinal purposes, although
in most areas they are used with caution because of their toxicity. In someregions, however, the toxicity 1s considered low, or varying
with the season. The bitter latex is applied to
warts, wounds, burns and skin infections. The

latex is further used as ear drops to treat earache, eye drops to treat conjunctivitis and is
applied to carious teeth and to wounds to keep
flies away. The latex in water is taken as an
emetic. A stem or root decoction is commonly
taken to treat diarrhoea and stomach problems, as well as intestinal worms, oedema,
scabies and venereal diseases. An infusion of
the stems or latex is taken as a galactogogue,
or given as an enemafor this purpose. Dried
and powdered latex is applied to scarifications

CYNANCHUM VIMINALE(L.) L.
Protologue Mant. PI. 2: 392 (1771).
Family Asclepiadaceae (APG: Apocynaceae).
Chromosome number 2n = 22
SynonymsSarcostemma viminale (L.) R.Br.
(1810), Sarcostemma odontolepis Balf. f. (1877),
Sarcostemma daltonii Decaisne (1849), Cynanchum tetrapterum (Turcz.) R.A.Dyer ex Bullock
(1955).
Vernacular names Caustic bush, caustic
creeper, caustic vine, rapunzel plant (En). Liane
callé, liane sans feuilles (Fr). Kitupa (Sw).
Origin and geographic distribution Cy-

as a galactogogue. In India the latex is recorded as being used as a milk-substitute.
In Burkina Faso a twig decoction is taken to
treat vertigo. In East Africa the twigs are used
as toothbrush to treat toothache andcaries. In
Kenya an infusion of the stems and roots is
taken in soup or milk as a tonic. In Angola a
root infusion is taken to treat aenemia with
oedema. In Mozambique a root infusion is taken to treat tuberculosis. In Madagascar a stem
decoction is taken to treat malaria. In Réunion
a stem decoction, together with all parts of
Physalis peruviana L., is taken to treat chronic
cystitis, diarrhoea, excessive menstruation or
lack of menstruation. The liquid from crushed
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stems in water is taken to stop vomiting of
blood. On the Seychelles a decoction of the aerial parts, mixed with leaves of Eucalyptus citriodora Hook., is taken to treat contagious diseases. In Mauritius a stem infusion is taken as
a diuretic in urinary infections. In South Africa
and Madagascar a stem decoction is taken to
treat uterine haemorrhage. In Kenya and Tanzania the latex is used as a fish-poison. The
latex may cause dermatitis and oedema. A decoction of the stems and the latex is also given
to cows as a galactogogue. An infusion of the
stems is given to dogs to expel worms and to
chickens to treat gastro-intestinal problems.
The flowers produce muchnectar and arevisited by bees, butterflies and flies, and in Ethiopia also by sunbirds. In Somalia and South
Africa the stems are eaten, raw or cooked, and
are also put into salads. In Somalia and Kenya
the Maasai people chew the stems to stop
thirst. The stem tastes of oxalic acid, and Somalis say that it is more bitter in the morning

In several publications Sarcostemma brevistigma Wight & Arnott is considered a synonym
of Cynanchum viminale, but its taxonomic status is not fully elucidated. Several tests have
been done in India and Pakistan with Sarcostemma brevistigma. The pregnane glycosides
brevine and brevinine have been isolated from
the stems. In tests with mice, petroleum ether
and ethyl acetate extracts of the stems showed
good central analgesic activity, ethyl acetate
and methanol extracts showed good peripheral
analgesic activity and chloroform and ethyl
acetate extracts showed good CNS (Central
Nervous System) depressant activity. A methanolic twig extract showed moderate toxicity in
Indian earthworms (Pheretima posthuma). A
chloroform soluble fraction of the acetone twig
extract exhibited moderate uterine relaxant
activity in isolated rat uterine smooth muscles.
Different extracts of the aerial parts also
showed anti-allergic and bronchodilatory activities in mice. Sarcostemma brevistigma was

than in the afternoon. The fruit is reported to

found to contain 3.6% hydrocarbons, with a

be edible. In Kenya the Chamuspeople consider the aerial parts good fodder for goats and
camels throughout the year. In Somalia, south-

promising percentage of polyisoprene compounds.
Description Perennial, erect, trailing or
climbing succulent herb, glabrous, up to 8(—10)
m long, with or without main stem, densely
branching or not; bark grey, smooth, with len-

ern Africa and Australia, however, cases of

poisoning have been recorded in animals that
ingest large quantities of the stems during the
dry season. The branchesare used as fuel wood
and torches as the latex burns easily. Some
forms flower profusely and are sweet-scented,
and are sometimes planted as ornamentals. In
Namibia children draw patterns on their body
with the latex, which are then sprinkled with
powdered charcoal, to make them resemble
tattoos of adults.
Production and international trade
Plant parts of Cynanchum viminale are only
locally traded.
Properties From the stems several pregnane glycosides have been isolated, including
sarcovimisides A-—C. Hydrolysis of the glycosides yielded a range of deoxy sugars, including
D-cymarose, D-digitoxose, lilacinobose, Doleandrose and viminose. Viminoseis a disaccharide, and is composed of D-thevetose and Ddigitoxose. From the aerial parts the lignans
pinoresinol and 9-g-hydroxypinoresinol were
isolated, together with several triterpenoids,
including B-amyrin, friedelin, viminalol and
lupeol, f-sitosterol, oleanolic acid and ursolic
acid. Both lignans displayed in vitro inhibitory
activity against butyrylcholinesterase. A methanolic twig extract showed potent anthelmintic
activity in vitro.

ticels or warts;

stems cylindrical,

wrinkled

during the dry season, nodes short-hairy when
young, later glabrous; latex abundant. Leaves
absent or rudimentary on young stems, opposite; blade triangular, 1-2 mm long, early fall-

ing. Inflorescence an axillary or extra-axillary,
sessile fascicle or terminal on up to c. 2.5 cm
long lateral shoots, 2—15(—80)-flowered. Flowers bisexual, regular, 5-merous, more or less

fragrant; pedicel (6—-)10-30 mm long, more or
less densely short-hairy; calyx with small
lobes; corolla up to 1.2 cm in diameter, cream-

coloured, greenish-yellow or bright yellow, petals elliptical, 4-8 mm long, apex acuminate;
corona white, consisting of 2 series, outer part

ring-shaped, 5-angled, much shorter than gynostegium, inner part consisting of 5 inflated
lobes attached to the back of the anthers, up to
2 mm long, claw-shaped; ovary superior, stigmatic head conical to depressed-conical. Fruit a
single follicle or a pair of follicles, each follicle
linear to fusiform, 5-10(—18) cm X 0.8-1.5 cm,
apex acuminate, smooth or sparsely shorthairy, green. Seeds ovoid, 3-5 mm long, with
apical tuft of hairs 2—2.5 cm long.
Other botanical information Cynanchum
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Cynanchum viminale — 1, flowering twigs; 2,
flower; 8, fruits.

Source: Flore analytique du Bénin
comprises 250-300 species worldwide and c.
110 species occur in Africa. The major centre of
diversity in Africa is Madagascar with approximately 90 species, minor centres of diversity
are eastern Africa and southern Africa with
10-15 species each. In 2002 Sarcostemma was
put into synonymy with Cynanchum, and species from East Africa and Madagascar have
been renamedsince, but several species in other regions of Africa as well as from Asia and
Australia have not yet been renamed. Also, the
inclusion of Sarcostemma in Cynanchum is not
adopted by all taxonomists, and newspecies in
Peninsular Arabia are still being described in
Sarcostemma. Sarcostemma sensu stricto comprises a species complex with a wide distribution but there is insufficient plant material
available for a worldwide revision. Cynanchum
viminale is very variable and c. 8 subspecies
have been described.
Several Cynanchum species endemic to Madagascar, which were formerly included in Sarcostemma or the closely related Folotsia, are not

well distinguished by local people from the
widely distributed Cynanchum viminale and
they have similar medicinaluses.
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Cynanchum antsiranense (Meve & Liede) Liede
& Meve (synonym: Sarcostemma antsiranense
Meve & Liede) also has potential as an ornamental plant as it produces many and very
fragrant flowers. The stems of Cynanchum
decorsei (Constantin & Gall.) Liede & Meve
(synonym: Sarcostemma decorsei Constantin &
Gall.) are browsed by cattle as it is considered
not toxic.
A root infusion of Cynanchum grandidieri
Liede & Meve (synonym: Folotsia
sarcostemmoides Constantin & Bois) is taken to
treat cough, respiratory infections, fever, rachitis and as a laxative in case of constipation.
From the aerial parts the pregnane glycoside
folotsoside A has beenisolated.
Growth and development Cynanchum
viminale flowers during the second part of the
dry season or at the beginning of the rainy
season. The peak flowering period is during 2—
3 weeks with individual flowers opening during
4—5 days.
Ecology Cynanchum viminale occurs in dry
areas, on arid and dry soils, rocks and outcrops, from sea-level up to 1800 m altitude.
Propagation and planting Cynanchum
viminale can be propagated by seeds and stem
cuttings. Cuttings of Sarcostemma_ viminale
subsp. stocksii (Hook.f.) Ali from Pakistan rooted successfully in a 1:1:1 mixture of pumice,
vermiculite and pottingsoil, at c. 27°C.
Diseases and pests The aphid Aphis nerii
feeds on young stems of Cynanchum viminale.
Harvesting The latex, roots and stems of
Cynanchum viminale can be harvested whenever the needarises.
Genetic resources Cynanchum viminale is
widespread and scattered to abundant. It is not
threatened by genetic erosion.
Prospects Cynanchum viminale has many
traditional uses, and several phytochemical
studies revealed the presence of interesting
compounds. No information is available, how-

ever, concerning the validation by pharmacological research of the traditional uses. Also,
there seem to be large differences in toxicity of
plants from different provenances, as well as
differences in toxicity during the season or
even during the day. More research is warranted to evaluate the potential of the species,
and of the different subspecies.
Major references Ahmad et al., 2005; Albers & Meve (Editors), 2002; Arbonnier, 2004;

Baerts & Lehmann, 2012g; Boiteau, Boiteau &
Allorge-Boiteau, 1999; Bruyns, 2005a; Burkill,

1985; Gurib-Fakim & Brendler, 2004; Liede &
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Kunze, 2002; Neuwinger, 2000.
Other references de Wet, Nkwanyana &
Vuuren, 2010; Girme et al., 2008; Goncalves,
2002; Kumar, Soni & Saraf, 2006; Lalitha, Sethuraman & Rajkapoor, 2003; Lavergne, 2001;

Liede & Meve, 1993; Liede & Meve, 1995;
Liede & Meve, 2001; Meve & Liede, 1996;
Mwale et al., 2005; Pokras & Lennartz, 1991;

Rafidison, 1999; Razafiarison, 1993; Saraf &
Patwardhan, 1988; Saraf & Patwardhan, 1998;
Schaubet al., 1968; SEPASAL, 2012f; Torrance

& Marais, 1963; van Wyk, van Heerden & van
Oudtshoorn, 2002.

Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
Authors N.S. Alvarez Cruz & G.H.
Schmelzer

CYNOMORIUM COCCINEUML.
ProtologueSp. pl. 2: 970 (1758).
Family Balanophoraceae
Chromosome number 2n = 28
Synonyms Cynomorium songaricum Rupr.
(1869).
Vernacular

names

Maltese

mushroom,

scarlet cynomorium (En).
Origin and geographic distribution Cynomorium coccineum occurs from the Canary
Islands through the Mediterranean region to
Mongolia and China. In tropical Africa it occurs in Mauritania, Sudan and Somalia.

Uses In Sudan and northern Africa dried-up
plant sap is externally applied to treat haemorrhoids, as well as nasal and uterine bleeding.
Aninfusion of the entire plant is taken to treat

Cynomorium coccineum — wild

hepatitis. In northern Africa and peninsular
Arabia an infusion of the old blackened inflorescences is drunk to treat digestive disorders
and stomach ulcers. Plant sap is externally
applied to ulcers. Mixed with butter, the stem
is eaten to treat liver and kidney problems, as
well as impotence andinfertility. In continental Asia Cynomorium coccineum is widely used
as an anti-aging, anti-epilepsy and anti-stress
medicine. In various herbal mixtures it is also
used to treat a range of different diseases, including impotence.
The soft white inner part of the plant after
removal of the outer skin has a sweet, crispy
taste when eaten raw. In the Sahara region it
has long been known as a faminefood. Sheep,
goats and dromedaries browse the plant. In
northern Africa the dried and pulverized plant
is used as a spice or condiment with meat dishes. In the United Arab Emirates women use
the red pigmentto dye cloth bright red.
Production and international trade In
northern Africa Cynomorium coccineum is
traded fresh on a local scale as a refreshing
snack. Dried plant parts are sold for medicinal
use. In China the dried plant parts are widely
traded for medicinal use, and are also available
through the internet.
Properties From Cynomorium coccineum
several pharmacologically active compounds
were isolated. Most recent research is done on
Asian material. From the stems catechin, flavan-3-ol oligomers and tannins wereisolated,
as well as the triterpenes ursolic acid, acetyl
ursolic acid and malonyl ursolic acid hemiester.
From the aerial parts palmitic acid and sucrose
were also isolated, as well as B-sitosterol palmitate, B-sitosterol and f-sitosterol glucoside (=
daucosterol). The flavan-3-ol oligomers have
been shownto inhibit activity of o-glucosidase.
Malonyl ursolic acid hemiester was shown to
significantly inhibit activity of HIV-1 protease.
Aqueous extracts show significant antioxidant
activities in vitro. The ethyl acetate fraction of
the aqueous extract significantly reduced staurosporine-induced apoptotic cell death in neuroblastomacells.
In a preliminary test the juice of the fresh
plant, when given to dogs, was foundtosignificantly reduce blood pressure. An aqueous extract of the aerial parts showed a direct spermatogenic influence on the seminiferous tubules of immature rats. Young rats given an
extract of the aerial parts during a prolonged
period, showed significant increases in epididymal sperm count and absolute testes weights
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compared to the control group. In a laboratory
test with rats, it was shown an extract of the

aerial parts, given to rats during a period of
intense endurance training, caused an increase
in the reserves of liver glycogen and blood urea,
and less accumulation of lactic acid.
The administration of the purified polysaccharide fraction to streptozotocin-induced diabetic
rats significantly decreased levels of blood glucose, blood urea nitrogen, creatinine, and activ-

ities of glutamic oxaloacetic transaminase and
glutamic pyruvic transaminase. It effectively
increased serum insulin level and the content
of liver glycogen.
Aqueous and alcoholic extracts of the aerial
parts showed significant antibacterial activity
in vitro, but no antifungalactivity.
Description Fleshy fungus-like, dark red
holoparasite up to 30 cm tall, with rhizome-like
tuber. Stem up to 80 cm long below soil surface, above ground up to 10 cm long. Leaves
numerous, spirally arranged, scale-like, triangular. Inflorescence cylindrical, spadix-like, up
to 12 cm X 4 cm, flowers numerous; scales pre-

sent on the inflorescence. Flowers male, female
and bisexual, irregular; tepals (1—)4—6(-8),
linear, c. 1 mm long; male flowers with 1 sta-

men; female flower with inferior ovary, globose-ovoid, c. 1 mm long, 1-celled, style very
slender, c. 2 mm long, 1-seeded. Fruit a small
nutlet.
Other botanical information Cynomorium
comprises a single species with 2 subspecies,
subsp. coccineum occurring in the Mediterranean region east to Iran, and subsp. songaricum (Rupr.) J.Léonard occurring in Central
Asia, where it is often recognized as a separate
species.
Growth and development In Africa
Cynomorium coccineum is flowering from
(January—)March—April(June), after sufficient
rain. The flowers are pollinated by insects,
mainly ants andflies.
Ecology Cynomorium coccineum occurs in
saline

areas,

on

compacted

sands,

coastal

sands and dunes and along roadsides, from
sea-level up to 200 m altitude.
It is a holoparasite occurring on the roots of a
widevariety of shrubs, including Atriplex, Cistus, Frankenia, Halimione, Inula, Limonium,

Medicago, Melilotus, Myrtus, Parapholis, Pistacia, Salsola and Tamarix in Africa. In Asia it
is common on Nitraria sibirica Pallas.
Propagation and planting Cynomorium
coccineum is propagated by seed. Seed show
dormancy, which is broken by chemical signals

111

of host roots.
Harvesting Stems and inflorescences of
Cynomorium coccineum can be harvested during or just after the rainy season. The dried
and shrivelled aerial parts can be collected as
well.
Handling after harvest The stems of
Cynomorium coccineum can be used fresh in
infusions and decoctions, or the sap can be
squeezed for direct use for medicinal purposes.
The peeled stems can be eaten fresh. The dried
aerial parts can be powdered and keptin airtight containers for later use as medicine or
spice.
Genetic resources Cynomorium coccineum
is relatively common throughout its area of
distribution and does not seem to be in danger
of genetic erosion.
Prospects Interest in Cynomorium coccineum is increasing, especially in China, as pharmacological research reveals interesting results concerning its medicinal properties, including antioxidant, hypoglycaemic and antibacterial activities. As a result, plants are being extensively collected from wild populations
for local and international trade. Local populations could therefore become extinct, although
not much is known about its success rate to
parasitize new plants. More research is therefore needed.
Major references Lu etal., 2009; Ma etal.,

2010b; Neuwinger, 2000; Nishida et al., 2003;
Thulin, 1999a.
Other references E]-Rahman etal., 1999;
Hansen, 1986; Hussein et al., 2000; Ramadan,
Harraz & El Naenaeey, 1994; Wang et al.,
2010; Wang & Li, 2011; Yang et al., 2010; Yu et
al., 2010; Zhao et al., 2010.
Authors G.H. Schmelzer

DICHROSTACHYSCINEREA(L.) Wight & Arn.

ProtologueProdr.fl. Ind. orient.: 271 (1834).
Family Mimosaceae (Leguminosae - Mimosoideae)

Chromosome number 2n = 28
Synonyms Dichrostachys nyassana Taub.
(1895), Dichrostachys glomerata (Forssk.) Chiov. (1915).
Vernacular names Bell mimosa, Chinese
lantern, Kalahari Christmas tree, sickle bush,

sickle pod, marabou thorn (En). Mimosa
clochette (Fr). Mkulagembe, mkingiri, msigino,
mvunja shoka (Sw).
Origin and geographic distribution Di-
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used to treat paralysis and root extracts are
applied against renal troubles including kidney
stones, diseases of vagina and uterus,

and

painfuljoints.
In tropical Africa pounded or powdered bark is
used in the treatment of elephantiasis, infantile complaints and snake bites, and to induce
abortion. Bark decoctions or infusions are used
externally against sores, wounds and gingivitis, and are taken to treat dysentery, stomachache, venereal diseases, coughs, chest com-

plaints, urethral discharge and as anthelmintic.
Leaves are applied as a poultice for treating
abscesses, boils, burns, toothache, headache
and oedema. Powdered leaves are used to treat
wounds and as anodyne. Leaf juice is applied
Dichrostachys cinerea — wild and naturalized
chrostachys cinerea is extremely widely distributed from tropical Asia and Australia to the
Caribbean and Africa. In Africa it occurs in all
regions except the rain forest belt, from Cape
Verde eastward to Somalia and southward to
Namibia and northern South Africa. It has
been introduced and naturalized in the Indian
Ocean islands and in the Caribbean region,
where it has become locally an aggressive
weed, e.g. in La Réunion and Cuba.
Uses Dichrostachys cinerea is one of the
most widely used medicinal plants of the tropics. It is particularly important in tropical Africa and India, and all plant parts except the
inflorescences are used. A survey in Zambia
revealed that it is more widely used in traditional medicine than any other plant. In Zimbabweit ranked amongstthe 6 most frequently
used plants against sexually transmitted diseases.
Crushed or pulped roots are taken in milk as a
diuretic, mild purgative and anthelmintic in
West Africa. Powdered roots are used in East
and southern Africa to treat nose bleeding,

hernia and kwashiorkor. In manyparts of Africa, root decoctions or infusions are applied externally to skin abscesses, as mouth-wash and

anodyne, and to treat syphilis and leprosy
sores, oedema and rheumatism. They are taken
in the treatment of abdominal disorders, diarrhoea,
malaria,
liver
disorders,
catarrh,
coughs, bronchitis, pneumonia, asthma, tuberculosis, oedema, blennorrhoea, orchitis, vene-

real diseases, epilepsy,
stings, pains, anaemia,
ders andinfertility, and
to women in childbirth.

snake bites, scorpion
gynaecological disorthey are administered
In India root juice is

externally to wounds, sores, skin complaints,

sore eyes and scorpion stings, and to treat abdominalpain. It is taken against blennorrhoea
and as diuretic. Leaf decoctions or infusions
are taken to treat malaria, stomach complaints, indigestion, diarrhoea, catarrh, pneu-

monia, asthma, rheumatism, arthritis, venereal diseases, snakebites andinfertility. In India

bruised tender shoots are applied to the eyes to
treat ophthalmia.
Powderedfruits are applied to sore eyes, sores,
snake bites and scorpion stings, whereas fruit
decoctions are taken to treat malaria and otitis. Powdered seeds are administered in the
treatmentof scabies.
The woodis used for implements, tool handles,
walking sticks and bows, and occasionally in
house building and for fence posts. It is also
used as firewood and for charcoal production.
The bark of stems and roots is used for basketry, mats and ropes. The foliage is browsed by
livestock, but is of doubtful quality and mainly
browsed in the dry season when little else is
available. The fruits and seeds are eaten by
cattle. The seeds have been reported to be edible. The flowers are commonly visited by honey
bees and in Tanzania. Dichrostachys cinerea is
considered an important bee plant. It is occasionally planted in hedges andlive fences, as
ornamental and for soil improvement and stabilization. It is sometimeskept as a bonsai.
Properties Phytochemical analysis of methanol extracts of the aerial plant parts revealed
the presence of flavonoids, tannins,

sterols,

triterpenes and polyphenols. The flavan-3-ols
(—)-mesquitol, oritin, (—)-festidinol and (-)epicatechin have been isolated from the extracts; the first 3 compounds were found to be
advanced glycation end-products inhibitors. It
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has been suggested that (—)-mesquitol may
serve as an important natural organic lead
compound for future development of antiglycating agents with potent anti-oxidant activity. Bark and root methanol extracts showed
antibacterial activity, as well as synergistic
effect with antibiotics against multidrugresistant bacteria. Root extracts were demonstrated to be active against Staphylococcus
aureus, Shigella boydii, Shigella flexneri, Escherichia coli and Pseudomonas aeruginosa, with
tannins as active compounds. Dose-dependent
relaxation was demonstrated on trachea preparations of guinea-pigs.
Numerous meroterpene derivatives, called dichrostachines,

have been isolated from the

bark; several of these compounds inhibit the
enzyme protein farnesyl transferase. Root extracts showed depressant activity on the central nervous system in mice, and marked protection against cisplatin-induced renal damage
as well as significant reduction of urinary
stones in rats. Root, bark and leaf extracts had

antidiarrhoeal activity in tests on mice with
castor oil-induced diarrhoea. This supports the
use in traditional medicine as a remedyagainst
diarrhoea. Tannin was suggested to be responsible for the effect. Leaf extracts were found to
have in-vitro antibacterial activity, as well as

analgesic activity in tests with mice.
Fruits contain 10-20% protein, seeds about
19%. In tests in Zimbabwe, female goats which
were given 200 g/day of Dichrostachys cinerea
fruits showed increased milk production, as
well as increased growth and reduced mortality
of their offspring.
The heartwood is dark brown to nearly black
anddistinctly demarcated from the pale brown
to yellowish sapwood. The grain is straight or
slightly interlocked, texture fine and even. The
wood is heavy, hard, tough and durable, being
resistant to termite attacks. The wood burns a
long time and steadily with an intense heat,
and is therefore a highly valued firewood.
Description Deciduous shrub or small tree
up to 6(-12) m tall; bole often irregular and
low-branching, up to 25 cm in diameter; bark
surface nearly smooth to rough or deeply fissured, dark grey to greyish brown, peeling off
in strips, inner bark thick, fibrous, yellowish
white; crown open, with spreading branches;

lateral twigs with sharp spines at apex, shorthairy. Leaves alternate, bipinnately compound
with (2-)5-19(-21) pairs of pinnae; stipules
small; petiole and rachis together up to 20 cm
long, with a stalked gland between pairs of

Dichrostachys cinerea — 1, tree habit; 2, part of
flowering branch; 8, bisexual flower; 4, sterile
flower;5, fruits.
Redrawn and adapted by J.M.de Vries
pinnae; leaflets in 9-41 pairs per pinna, sessile, oblong to linear, up to 1 cm X 0.5 cm, gla-

brous to slightly hairy. Inflorescence an axillary long-stalked spike 1-12 cm long, pendent,
slightly hairy. Flowers sterile and pinkish in
lowerpart of inflorescence, bisexual and yellow
in upper part of inflorescence, regular, 5merous; calyx 0.5-1 mm long, with slightly
hairy tube and short lobes; corolla lobes 1.5—-3
mm long, slightly fused at base, glabrous; stamens 10, 3-5 mm long, with gland on top of
anthers, much longer but without anthers in
sterile flowers; ovary superior, ellipsoid, c. 1
mm long,slightly hairy, 1-celled, style slender.
Fruit a narrowly oblong flattened pod, 2-10 cm
x 0.5-2.5 cm, becoming contorted or spiral,
leathery, glabrous, dark brown, indehiscent or

irregularly opening, c. 5-seeded. Seeds flattened ellipsoid, 4-6 mm xX 3-4.5 mm, glossy
brown.
Other botanical information Dichrostachys comprises about 15 species, most of them
restricted to Madagascar. It is closely related
to Alantsilodendron and Gagnebina.
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Dichrostachys cinerea is extremely variable.
Numerous subspecies and varieties have been
distinguished for Africa, some of them geographically distinct, others ecologically.
Another Dichrostachys species from Madagascar has medicinal uses. The dried and powdered leaves of Dichrostachys tenuifolia Benth.,
an invasive shrub in dry to humid forest, are
used with water as toothpaste and as a rub to
strengthen the gums. The powder is sold in
local markets for this purpose. The leaves are
browsedby goats.
Growth and development Dichrostachys
cinerea spreads by root suckers to form dense
spiny thickets, especially in overgrazed areas.
It is considered a bush encroachmentspecies,
and may behave as a difficult to eradicate
weed. In southern Africa it flowers in October—
February, in Kenya in November—December.
In WestAfrica it flowers during the second half
of the dry season, before or together with the
development of new foliage. Fruits mature
about 6 months later. As the pods usually do
not open, they rot on the ground to release the
seeds. They have a strong scent, which might
attract animals to feed on the pods. Root nodules containing nitrogen-fixing bacteria are
present.

Ecology Dichrostachys cinerea occurs in an
extremely wide variety of habitats, from sealevel up to 2000 m altitude, and in regions with
an annual rainfall of 200-1400 mm. It is found
in wooded grassland, deciduous woodland and
disturbed land, but also in evergreen bushland
near the coast and even in more open swamp
forest and rainforest. It is often found on heavy
clayey soils, but also occurs on more dry sandy
soils. Dichrostachys cinerea is quite drought
and fire resistant and can withstand light
frost. It does not tolerate waterlogging.
Propagation and planting A mature plant
may produce 1 million of seeds per year, most
of which are viable. Fruits should be collected
from the shrub or tree as soon as they are mature, after which the seeds should be extracted.

There are 39,000-67,000 seeds per kg. The
seeds can be stored for more than 10 years if
they are kept dry and insect free. They can be
sown directly into the field. Immersion of the
seed in water for 24 hours improves the germination

rate,

as

well

as

scarification.

Pre-

treatment with concentrated sulphuric acid for
25 minutes gives optimum results, with more
than 75% germination of fresh seeds in 3-7
days. Propagation by root suckers and cuttings
is easy.

When planted for fuelwood and soil stabilization, spacing should be 3 m X 5 m, in silvopastural land 8 m x 8 m.
Management Dichrostachys cinerea can be
coppiced, pruned and pollarded.
Diseases and pests In southern Africa larvae of the butterfly satyr emperor (Charaxes
ethalion) feed on the foliage.
Harvesting For maximum fuel biomass,
plants should be harvested 10 years after
planting. For fodder, trees can be coppiced every alternate year after they have reached a
height of 5-6 m.
Yield In the 6th year, an average yield of 3.4
t of fodder and 23 t of firewood may be expected
per ha.
Handling after harvest For medicinal
purposes, roots, bark and leaves are usually
used fresh after collection.
Genetic resources Dichrostachys cinerea is
extremely widespread and common or even
abundant in manyregions, and is therefore not
threatened by genetic erosion. Its genetic variability needs more attention.
Prospects Tests on Dichrostachys cinerea
revealed interesting medicinal properties including antibacterial, analgesic and antidiarrhoeal activities, confirming the extensive use
of the plant in traditional medicine and meriting further research. Although the plant is
very attractive when flowering, its value as
ornamental is limited because of the presence
of sharp spines. Moreover, its tendency to
spread rapidly by root suckers may cause trouble after planting. Dichrostachys cinerea has
potential for land reclamation projects, as it
can be planted in highly degraded land and in
ravines.
Major references Arbonnier, 2004; Aworet-

Samsenyet al., 2011; Bekele-Tesemma, 2007;
Burkill, 1995; Fankam et al., 2011; Kambizi &
Afolayan, 2001; Long et al., 2009; Maundu &
Tengnas (Editors), 2005; Suresh et al., 2012;

World Agroforestry Centre, undated.
Other references Adikay, Koganti & Prasad, 2009; Banso & Adeyemo, 2007; Brenan,

1959; CAB International, 2010; Chhabra, Mahunnah & Mshiu, 1990; du Puy et al., 2002;
Fowler, 2007; Gelfandet al., 1985; Irvine, 1961;
Jayakumari et al., 2011; Katende, Birnie &
Tengnäs, 1995; Maphosa, Sikosana & Muchenje, 2009; Mishra et al., 2009; Morris, 1996;
Neuwinger,

2000; Palmer & Pitman,

1972—

1974; Rabearivelo, 1986; Ramya Kuber & SanthRani, 2009; von Maydell, 1986; Watt & Brey-

er-Brandwijk, 1962.
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Sources of illustration Brenan,
Palmer & Pitman, 1972-1974.
Authors D.G. Fowler & G. Lewis

1959;

EUADENIA EMINENSHook.f.
Protologue Bot. Mag. 107: t. 6578 (1881).
Family Capparaceae
Synonyms Euadenia alimensis Hua (1895),
Euadenia pulcherrima Gilg & Benedict (1915).
Origin and geographic distribution Euadenia eminens occurs from eastern Guinea
and Sierra Leone eastward to Uganda and
southward to Gabon and DR Congo.
Uses In West Africa root decoctions are taken to treat anuria and as aphrodisiac, and leaf
decoctions to treat anemia, and as anodyne and
tonic. The roots are traditionally used in the
treatment of eye complaints such as conjunctivitis, iritis and ophthalmia, as well as against
earache, tuberculosis and rectal prolapse. They
have been used as an ingredient to prepare
arrow poison in Central Africa, but also as antidote against poisoning. In Ghana root decoctions are used to treat HIV/AIDS patients as
an alternative for standard drugs. Plant sap is
applied externally against pain and to treat eye
complaints. Fruit pulp is eaten as aphrodisiac.
The seeds are used as spice; they have a taste
similar to capsicum pepper. Ewadenia eminens
is occasionally cultivated in greenhouses as
ornamental.
Properties Preliminary screening of Euadenia eminens roots in Ghana showed the
presence of glycosides, coumarins, flavonoids,
carotenoids and alkaloids. The anti-oxidant
activity of root extracts was found to be quite

Euadenia eminens — 1, flowering and fruiting
twig; 2, flower.

Source: Flore analytique du Bénin
low, but the roots showed anti-inflammatory
activity when tested on carrageenan-induced
oedema in chicks, as well as selective antibac-

terial activity against Bacillus subtilis and
Bacillus thuringiensis in vitro.
Description Evergreen or deciduous shrub
up to 4(—5) m tall, usually not branchedor little-branched; branches longitudinally fissured.
Leaves alternate, compound with (1-)3 leaflets;

stipules
minute,
soon
falling;
petiole
(1.5-)7-20(-25) cm long, broadened at base;
petiolules 2-7 mm long; leaflets elliptical to
oblanceolate or obovate, the lateral ones
asymmetrical, 7-21 cm Xx 3-10 cm, cuneate at

base, usually acuminate at apex, papery, glabrous, pinnately veined with 5-10 pairs of lateral veins. Inflorescence a terminal lax raceme
up to 20 em long, glabrous, up to 40-flowered.
Flowers bisexual, zygomorphic, 4-merous; pedicel up to 7.5 cm long; sepals free, lanceolate to
linear, 1-1.5 cm long, unequal; petals free,
oblanceolate to linear, unequal, 2 up to 10 cm x

2 cm, other 2 up to 3.5 cm X 0.3 cm, pale greenish yellow to yellow; stamens 4-5, free, 1.5-2.5
Euadenia eminens — wild

cm long, curved, rudimentary stamens (3-)4-6,
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fused into a linear appendix c. 1 cm long; ovary
superior, stalked, narrowly ellipsoid to linear,
glabrous,

1-celled,

stigma

sessile,

flattened.

Fruit a linear pendent capsule up to 40 cm x 1
cm, with greyish longitudinal lines and dots,
slightly constricted between the seeds, manyseeded. Seeds slightly compressed globose to
ellipsoid, c. 1 cm long, brownish.
Other botanical information Euadenia
comprises 2, possibly 3, closely related species.
Euadenia eminens is sometimes considered to
represent 2 separate species: Kuadenia eminens Hook.f. sensu stricto in West Africa and
Euadenia alimensis Hua from Central Africa
and Uganda. The genus is closely related to
Crateva.
Euadenia trifoliolata (Schumach. & Thonn.)
Oliv. is a shrub or small tree up to 7 m tall,
occurring from Cote d’Ivoire to Gabon. It differs
from Euadenia eminens in its oblong fruits up
to 5.5 cm X 2 em. It is used for similar medicinal purposes as Kuadenia eminens, whereas
the roots have also been used in Gabon to prepare arrow poison. The leaves are eaten as a
cooked vegetable and in soups, and fresh fruits

are occasionally eaten in Côte d'Ivoire. Kuadenia brevipetala Exell is only known from one
collection in Cabinda (Angola).
Growth and development In Côte d'Ivoire
Euadenia eminens flowers from November to
January, and fruits take about 6 months to
mature. In Cameroon flowering plants have
been found in Oetober-November, in Gabon in
December-April and in DR Congo throughout
the year.
Ecology Kuadenia eminens occurs in various
types of forest. In West Africa it is most common in the undergrowth of deciduous forest
including secondary forest, but it also occurs in
evergreen forest. In Central Africa it is often
found along watercourses, but also in forest
gaps and even in plantations. In Uganda it
occurs up to 1650 m altitude.
Genetic resources Euadenia eminens is
widespread and occurs in various forest types,
and therefore does not seem to be threatened.
However, in Cameroon and Gabonit is apparently rare, as is also the case for Huadenia
trifoliolata.
Prospects Little information is available on
the phytochemistry and pharmacological properties of Euadenia spp. The anti-inflammatory
and antibacterial properties found in preliminary research are interesting and deserve more
research, as well as the reputed anodyneactivity. Phytochemical research of the seeds is rec-

ommended in view of their use as spice, and
this is also the case for the leaves of Euadenia
trifoliolata in view of their use as vegetable.
Euadenia eminens has been suggested to have
prospects as ornamental becauseof its nice and
peculiar flowers. The biosystematics of Euadenia warrant more research because the species
delimitations are obscure.
Major references Akpabey, 2006; Burkill,
1985; Dickson et al., 2012; Kers, 1987; Neuwinger, 1998.
Other references Adenubi, 1997; Adjanohoun & Aké Assi, 1979; Aké Assi et al., 1985;
Ambe, 2001; de Koning, 1988; Elffers, Graham
& Dewolf, 1964; Hauman & Wilczek, 1951;
Hawthorne

&

Jongkind,

2006;

Neuwinger,

2000; Raponda-Walker & Sillans, 1961.
Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.

Authors R.H.M.J. Lemmens

EVOLVULUS ALSINOIDES(L.) L.
Protologue Sp. pl. ed. 2, 1: 392 (1762).

Family Convolvulaceae
Chromosome number 2n = 26
Vernacular names Slender dwarf morningglory, tropical speedwell (En). Corre corre (Po).
Origin and geographic distribution Evolvulus alsinoides probably originates from the
Americas but spread to Asia and probably Africa in the 1500s. It has become widespread
throughout the tropical and subtropical regions
of the world. In tropical Africa it occurs from
Senegal and Gambia eastward to Somalia and
southward to Madagascar and SouthAfrica.
Uses The leaves of Kvolvulus alsinoides are

Evolvulus alsinoides — wild

EVOLVULUS

bitter and are widely used in Africa and Asia to
prepare tonics and febrifuges. In Niger a decoction of the leaves is taken as a laxative or purgative. In Benin powdered leaves mixed with
shea butter are applied as a rub to treat stiffness of the limbs. In Kenya the powdered
leaves are applied to sores and bleeding
wounds, and in Tanzania the pounded leaves
are placed onto enlarged glands in the neck.
The Suri people of Ethiopia apply crushed
leaves to burns, and Sukumapeople of Tanzania burn the dried leaves in a pipe as a cure for
leprosy. Leaves are also made into cigarettes,
which are smokedin Nigeria and India against
asthma andchronic bronchitis. In Niger ash of
the plant enters into a preparation that is
rubbed on against skin infections, especially
chickenpox. In Togo an infusion of the plant is
taken to treat menstrual problems. In Nigeria
an infusion made from the whole plant is taken
as a stomachic. In Ethiopia, Kenya and Madagascar the pounded whole plant is added to
food as a vermifuge and against diarrhoea. In
Zimbabwea piece of root is carefully rubbed
over the eye to treat cataract. Maasai people in
Kenyaboil the plant to prepare a washto overcome a depression.
It is one of the plants known as ‘Shankhpushpi’
or ‘Vishnukranti’ in the traditional Indian
Ayurvedic system of medicine, and is renowned
for its memory enhancing, antidepressant, anti-epileptic, aphrodisiac and immunomodulatory properties. It also goes into preparations
against fever accompanied by indigestion or
diarrhoea. In southern India an infusion of the
powdered whole plant is drunk against syphilis. A preparation of the plant in oil is applied
to promote hair growth.
Throughout West Africa the plant is used as a
charm worn as a girdle or bracelet to procure
love or a favour. In Sudan Evolvulus alsinoides
is an ingredient of a charm worn against evil
spirits causing diseases and after childbirth.
The leaves produce a somewhat fragrant
smoke that is used in northern Nigeria to perfume houses. Evolvulus alsinoides is cultivated, e.g. in Gabon, as a herbaceous ornamental.

It is grazed by all stock.
Production and international trade As a
commercial drug, Evolvulus alsinoides is widely traded, especially in India. The extent ofits
trade in Africa is unknown.
Properties Evolvulus alsinoides is reported
to contains flavonols, saponins, alkaloids, tannins, steroids, glycosides, terpenoids, reducing
sugars, amino acids, gums and mucilages. The
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compounds identified in whole plant extracts
include long-chain alkanes, butanetriol, esters

of ferulic acid and caffeoyl-quinic acid, caffeic
acid, the coumarin derivatives scopoletin, scopoline, umbelliferone, and several kaempferol
andsitosterol derivatives.
Ethanolic leaf extracts showed moderate antibacterial and antifungal properties and also
against Trypanosoma brucei rhodesiense. An
ethanol extract of the whole plant showed antiulcer and anticatatonic activity in rats. In vivo,
the extract significantly reduced the incidence
of ulcers in aspirin-treated rats and reduced
the incidence of catatonia in chlorpromazinetreated rats. In mice, the extract showed cen-

tral nervous system depressant activity with
EDs5o of 450 mg/kg. In tests with albino mice,
moderate doses (200 mg/kg) of the alcoholic
extract caused drowsiness, stupor and reduced
mobility; higher doses tested were neither lethal nor toxic.
Evolvulus alsinoides is mentioned in traditional Indian writings as a potential enhancer of
cognitive functioning. In a study with rats,
results showed that extract-treated rats did not
show better learning during the preelectroshock phase, nor did the extract attenuate induced amnesia. However, in other experiments the ethanolic extract improved learning
and memory and significantly reversed amnesia induced by scopolamine. Adaptogenic, anxiolytic and anti-amnesic activities of an ethanol
extract of the aerial parts were found by assessing its effects on the activity of the central
nervous system of rats and mice using several
behaviour and performance tests. In chronic
unpredictable stress and acute stress experiments comparing the effects of Kvolvulus
alsinoides and Panax quinquefolius L., both
extracts caused improvement in peripheral
stress markers and reduced scopolamineinduced dementia, indicating their adaptogenic
and anti-amnesic properties.
Several phenolics and flavonoids, isolated from
the butanol soluble fraction of the ethanol extract, have been screened for antistress activity

in acute stress models. In rats, stress exposure
results in significant increases of plasma glucose, adrenal gland weight, plasma creatine
kinase, and corticosterone levels. One of the
constituents of the butanolfraction displayed a
promising antistress effect by normalizing hyperglycemia and adrenal hypertrophy, and
plasmacorticosterone and creatine kinase levels. The compounds 1,8-di-O-caffeoyl quinic
acid methyl ester and caffeic acid showed simi-
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lar but more moderate effects. The effects of
methanolic extracts of the roots on psychotic
problems were studied using reserpine-treated
rats. Chronic application of the extract reversed reserpine-induced orofacial dyskinesia
as shown bysignificantly reduced frequencies
of vacuous chewing movements and tongue
protrusions in a dose-dependent manner.
Crude extracts of Evolvulus alsinoides showed
immunomodulatory activity in an adjuvantinduced arthritic rat model. The extract caused
a marked reduction in inflammation and oedema.
Experiments on anti-inflammatory properties
of plant extracts have been contradictory. Some
found no effect, others report not only antibacterial, antifungal and anti-inflammatory activity, but also changes in blood-pressure and
heart rate and force in laboratory rats. Most
experiments are done with alcoholic extracts
while in Ayurvedic medicine aqueous extracts
are more commonly used. This may explain
some of differences found. Aqueous extracts of
the plant showed moderate anti-oxidant effects, while ethanolic extracts showed almost

no effects.
A water extract of the corolla inhibited spore
germination and mycelial growth of the fungi
Alternaria

brassicae,

Alternaria

brassicicola

and Fusarium oxysporum.
Adulterations and substitutes In Ayurvedic medicine, ‘Shankhpushpi’ mayrefer to several plant species, including Convolvulus
prostratus Forsk. (synonym: Convolvulus pluricaulis Choisy), Clitoria ternatea L. and Canscora decussata (Roxb.) Roem. & Schult.
Description Extremely variable, annual to
perennial herb, deep-rooted, thinly or sometimes rather densely covered with long, silky
hairs; stems few to many,trailing or prostrate
and slender, but flowering shoots ascending, up
to 50(—70) cm long. Leaves alternate, simple
and entire; stipules absent; petiole up to 3 mm
long; blade elliptical to ovate-oblong or lanceolate to linear-oblong, 5-45 mm X 1-15 mm,
acute or rounded at both ends, distinctly mucronate, white silky-hairy on both surfaces.
Inflorescence an axillary, 1-few-flowered cyme;
peduncle very thin, 5-50 mm long, shorter to
much longer than the leaves, often with 2-4
bracts at the base, these minute, lanceolate, up
to 5 mm long. Flowers bisexual, regular, 5merous; pedicel up to 10 mm long, very thin;

bracteoles small; calyx densely silky or villous,
not enlarged in fruit, sepals ovate-lanceolate,
up to 5 mm X 1 mm; corolla broadly funnel-

Evolvulus alsinoides — 1, plant habit; 2, flower;
8, part of corolla, cut open;4, pistil; 5, fruit.
Source: PROSEA
shaped, up to 8 mm long and wide, blue, rarely
white, the folds paler beneath; stamens5, inserted above the middle of the corolla tube;
ovary superior, ovoid to globose, 2-celled, each
cell with 2 ovules, glabrous, styles 2, free from
the base, each forked, stigmas 4, long, terete or
subclavate. Fruit a globose capsule, 3-4 mm
long, glabrous, 4-valved, 4-seeded. Seed ovoid,
c. 1.5 mm long, brown to black, smooth, glabrous. Seedling with epigeal germination, cotyledons deeply emarginate.
Other botanical information About 100
species have been described in Evolvulus,
mainly in the Americas, from the southern
United States to Argentina. Several of these
are also present in Africa, Asia and Australia.
Several Evolvulus species are cultivated for
their striking blue flowers, e.g. Evoluulus nuttallianus Roem. & Schult. and Evolvulus glomeratus Nees & Mart., the latter with a largeflowered cultivar ‘Blue Daze’.
In the extremely variable Evolvulus alsinoides
7 varieties have been described mainly on the
basis of differences in hairiness, but in Africa
too many intermediate forms have been described to maintain the subdivision.

FOCKEA

Evolvulus nummularius (L.) L. has spread
throughout the tropics and subtropics including much of tropical Africa, South Africa and
Madagascar. It is a perennial, prostrate herb
occurring in grassland, dry forest and dense
thicket, and may in some localities become a
weed. In traditional medicineit is used to treat
fever and expel intestinal worms. The plant
contains sedative and anticonvulsive substances. The plant has ornamental value.
Growth and development Euvolvulus
alsinoides is pollinated by numerous insect
species, including honey bees. Seeds germinate
at the beginning of the rainy season, and
plants start flowering after about 2 months.
Ecology Evolvulus alsinoides is a plant of
sandy, open, dry grassland, thornveld and
rocky places, occurring in most of the tropics
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et al., 2009; Singh, 2008; Verdcourt, 1963.
Other references Adjanohoun et al., 1985;
Adjanohounet al., 1986; Atindehouet al., 2002;

Atindehou et al., 2004; Deroin, 2001; Garcia,
Demissew & Thulin, 2006; Gelfandet al., 1985;
Gupta et al., 2007; Jansen, 1981; Lekshmi &
Reddy, 2011; Malik, Karan & Vasisht, 2011;
Maritano et al., 2010; Nahata, Patil & Dixit,

2010; Nambiar & Mehta, 1981; Neuwinger,
2000; Ngavoura, 1990; Sathish et al., 2010;
Singh & Bhavana Dhakre, 2010; Siripurapu et
al., 2005; Vijayalakshmi & Sasikumar, 2010.
Sources of illustration Schmelzer & Bunyapraphatsara, 2001.
AuthorsR. B. Jiofack Tafokou

FOCKEA MULTIFLORA K.Schum.

and subtropics, often on limestone, at low and

medium altitudes. It is locally abundant. It
also occurs as a weed in waste places and arable or pastoral land.
Propagation and planting Lvolvulus
alsinoides is propagated by seed. Seed weight
is 12 g per 1000 seeds.
Management In India some cultivation
trials for medicinal purposes of the species
havebeen carried out.
Diseases and pests In India Evolvulus
alsinoides is attacked by the root fungus Sclerotium rolfsii, and by Albugo evolvuli causing
gall formation on the aerial parts. It is also an
alternative host for the larvae and pupae of the
ubiquitous black cutworm (Agrotis ipsilon or
tobacco cutworm).
Harvesting Whole plants are uprooted for
use.
Handling after harvest Evolvulus alsinoides is used fresh or the leaves are dried for
later use.
Genetic resources Evolvulus alsinoides is
widespread and not in danger of genetic erosion.
Prospects Evolvulus alsinoides will remain
important in Ayurvedic medicine and in traditional medicine in Africa and elsewhere. Although much research has been done on the
pharmacology and phytochemistry of Evolvulus

Protologue Bot. Jahrb. Syst. 17: 145 (1898).
Family Asclepiadaceae (APG: Apocynaceae)
SynonymsFockea schinzii N.E.Br. (1895).
Vernacular names Python vine, elephant
vine (En).
Origin and geographic distribution Fockea multiflora occurs in Kenya, Tanzania,
Zambia, Angola, Namibia, Botswana, Zimbabwe
and Mozambique. Its possible presence in DR
Congo needsconfirmation.
Uses In Namibia an extract of the aerial
parts in brandy is rubbed on the back to treat
backache. Throughout its distribution area the
latex is used an arrow poison ingredient, and
in Namibia the latex is put in food as a criminal poison or to poison large predators.
In Tanzania the sweetly scented flowers are
sometimes prepared as a vegetable. Fockea
multiflora is collected, grown and traded as an

alsinoides, little information is available on

specific medicinally active compounds. It is
therefore not possible to fully evaluate its potential.
Major references Andrade et al., 2012;
Austin, 2008; Baerts & Lehmann, 2012d; Burkill, 1985; Goncalves, 1987; Heine, 1963a;
Schmelzer & Bunyapraphatsara, 2001; Sethiya

Fockea multiflora — wild
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ornamental by enthusiasts.
Production and international trade
Plants of Fockea multiflora are sold on the internet for ornamental purposes at US$ 15-45.
Properties Preliminary tests on the chemistry of the seeds showed positive results for saponins containing 2-deoxysugars.
Description Large climber up to 15 m long,
with stout trunk up to 50 em thick, sprawling
on ground or twisting around trees for support,
rarely shrub-like; stems fleshy and swollen
toward base but without distinct basal tuber;

young stems densely short-hairy and slightly
fleshy, later with gray to brown, shiny bark;
latex present in all parts. Leaves opposite,
simple and entire; stipules absent; petiole 8—
25(-45) mm long; blade oblong to broadly elliptical, 2-6(-15) em x 1—83(—10) cm, base cuneate,

apex acuminate, upper surface densely shorthairy to glabrous, lower surface densely whitefelted, with raised midrib and veins. Inflorescence an axillary pseudo-umbel, (6—)10—80flowered, on young contracted shoots; peduncle
1—2 cm long; flowers opening simultaneously or
in rapid succession. Flowers bisexual, regular,
5-merous, short-hairy, sweetly scented, yellow

to green; pedicel 5-13 mm long, densely hispid;
sepals lanceolate, c. 2.6 mm long, hispid outside; corolla tube campanulate, 15-25 mm long,
c. 3 mm broad at mouth, short-hairy, lobes

oblong to ovate 5-10 mm X c. 2 mm, obtuse,
spreading, with margins and apex slightly reflexed; corona white, glabrous, outer corona

with tube 2-3 mm long, becoming distinctly
narrower above anthers, divided at mouth of
tube into 5 longer slender spreading lobules 2—
2.5 mm long, each flankedby 2 flattened slightly spreading lobules, these groups of 3 lobes
alternating with 5 linear recurved lobules, inner corona of 5 flattened linear lobes adpressed
to backs of anthers and intertwined above
them; ovary superior. Fruit usually consisting
of a single fusiform follicle, 10-22 cm x 1.5-3
cm, smooth, many-seeded. Seeds ovate, flattened, 10 mm X 7-8 mm, shortly winged.
Other botanical information Fockea comprises 6 species, which all occur in Africa south
of the equator from southern Kenya to South
Africa. Fockea multiflora is the largest species
and massive specimens are probably the largest known members of the family. In all the
other species of Fockea, the stems arise from a
large tuber; in Fockea multiflora the tuber is
very diverse in shape. The leaves, fruit and
seeds of Fockea multiflora are also much larger
than those of any other Fockea species. Fockea

multiflora is also unusual in that the inflorescences arise in large numbers around the end
of the dry season between August and October
(or rarely in December), on young growth.
Ecology Fockea multiflora occurs in rocky
areas on low hills or among rocks around the
base of hills in open, Mopane or Brachystegia
woodland or river banks at 500-1200 m altitude.
Propagation and planting Fockea multiflora is propagated through seeds and stem
cuttings. It can be grownin a well drainedsoil
with moderate water.
Genetic resources Fockea multiflora is
widespread and commonandis not threatened
by genetic erosion.
Prospects Fockea multiflora will remain of
limited potential, unless chemical and pharmacological tests show interesting results. Its use
in local medicine remains restricted though,
becauseofits toxicity.
Major references Bruyns & Klak, 2006;
Neuwinger, 1996; Neuwinger, 2000; SEPASAL,

2009d.
Other references Abish & Reichstein,
1962; Albers & Meve (Editors), 2002.
Authors G.H. Schmelzer

GLYCOSMIS PARVIFLORA(Sims) Little
Protologue Phytologia 2: 463 (1948).
Family Rutaceae
Chromosome number 2n = 54
SynonymsLimoniacitrifolia auct. non Salisb.,
Limonia parviflora Sims (1823), Glycosmis
citrifolia (Willd.) Lindl. (1826).
Vernacular names Hill orange, flower axis
tree, Chinese glycosmis (En).
Origin and geographic distribution Glycosmis parviflora originates from Myanmar
and Vietnam east to southern China, Taiwan,
Japan, and also in Malaysia; it is also widely
cultivated there. In Europe and the United
States it is cultivated in gardens and greenhouses; in Florida it has become naturalized. It
has also become naturalized in Ghana and
possibly several other countries of Africa.
Uses The flowers are rubbed onto the skin to
treat dermatitis, itch and boils.
In Asia leaf sap is taken orally for treatmentof
fever, liver problems and as an anthelmintic. A
root decoction is taken to treat facial inflammation. In India womentake leaf infusion as
an appetizer after child birth. The fruits are
edible and contain much sugar. Pieces of the
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factor (PAF). Glycobismine A, des-N-methylnoracronycine and glycocitrine-I showed significant antimalarial activity against Plasmodium
berghei and Plasmodium vinckei in vitro.
Dambullin, sakambullin and methylgerambullin showed cytotoxic activity towards a
strain of lymphoblastic cell lines. Dambullin
also showed significant activity against pathogenic bacteria and fungi. Glyfoline exhibited
cytotoxic activity in vitro and antitumoractivity in mice bearing murine or humansolid tumors. The sulfones have shown promising antitrypanosomalactivities.
The carbazole alkaloids carbalexins A, B, and

Glycosmis parviflora — planted and naturalized
stem are used as medicinal chew sticks. The
plant is widely planted as an ornamental.
Properties A wide range of compounds has
been isolated from different parts of Glycosmis
parviflora. From the stem bark and root bark
manyacridone alkaloids were isolated, including glycofolinine, acrifoline, glyfoline, citracridone-I , atalaphyllidine, noracronycine, des-

N-methylnoracronycine, 5-hydroxynor-acronycine, des-N-methylacronycine, N-methyl severifoline, 5-hydroxy-N-methyl severifoline, glycocitrine-I,
glycocitrine-II, 3-O-methyl-glycocitrine-I, as well as the pyranoacridone alkaloid pyranofoline, the furoacridone alkaloids
furofoline-I and -II and a 2-quinolone alkaloid.
The root bark also yielded the acridone dimers
glycobismine-F and glycobismine-G. The stem
bark further yielded the dimeric acridone alkaloids glycobismine-D and -E, the acridonealkaloids glycocitrine-IV, -V and -VI and the quinolone alkaloids glycocitlone-A, -B and -C. From
the leaves the quinoline alkaloids y-fagarine,
skimmianine,
1,2-dimethyl-4(1H)-quinolone,
and evomeliaefolin, the furopyridine alkaloids
(Z)-rhoifolic acid methylester and (E)-rhoifolic
acid methylester, the 2-quinolone alkaloid glycocitridine, the flavonoids glychalcone-A, glychalcone-B, glyflavanone-A and glyflavanoneB, the amidosulfoxides glycothiomin-A and
glycothiomin-B and the amidosulfide penangin
were isolated. From the leaves, stem bark and

root bark the sulfones dambullin, sakambullin
and methylgerambullin were isolated, along
with the triterpene stigmasterol.
Citracridone-I and atalaphyllidine completely
inhibited platelet aggregation induced by arachidonic acid, collagen or platelet activation

C were formed in the leaves after wounding,
UV-irradiation, and particularly after inoculation with the fungus Botrytis cinerea. Chemical
variation between different provenances and
even individual plants led to an accumulation
of different derivatives. The carbazole alkaloids
exhibited strong antifungal activity. Apart
from carbazoles, in some individuals of Glycosmis parviflora the pyranoquinolones flindersine and methylflindersine were formed.
Description Shrubs or small trees up to 3 m
tall; young parts covered with dense, rusty-coloured
hairs. Leaves alternate, (im)paripinnately compound with (1—-)2—4(-5) leaflets; stipules absent; petiolule 1-5 mm long; leaflets elliptical,
oblong to lanceolate, 5-19 cm x 2.5-8 cm, base

cuneate, apex acuminate or obtuse, mucronate,
margin entire, glabrous, papery. Inflorescence
an axillary or terminal panicle, 3-5 cm long
whenaxillary, up to 14 cm long when terminal.
Flowers bisexual, 5-merous, regular; sepals c. 1
mm long, apex rounded; petals oblong to elliptical-oblong, c. 4 mm long, margin curled upwards, white; stamens (8-)10, anthers small,

with oil glands; ovary superior, broadly ovoid,
2-5-celled, 1 ovule percell, style short andthick,
persistent. Fruit a fleshy berry, globose to ellipsoid, 1-1.5 cm in diameter, pale yellowish
white, turning reddish to dark purple with
translucent, slightly pinkish pulp, (1-)2-8seeded. Seed ovoid, thick, with a membranaceous

testa.
Other botanical information Glycosmis
comprises some 40-50 species and mainly occurs from India to South-East Asia and northern Australia. Glycosmis is closely related to
Clausena and Murraya. Because several Glycosmis species are highly variable and many
varieties have been recognized, especially in
cultivation, a complete revision is urgently
needed.
Ecology In its natural habitat Glycosmis
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parviflora occurs in shrubland and ruderal
vegetation, and grows on a wide variety of
soils. It can grow in full sun or partial shade.
Propagation and planting Glycosmis parviflora is mainly propagated by seeds.
Genetic resources As Glycosmis parviflora
has a large distribution area, and it is widely
planted as well, it is not threatened by genetic
erosion. In Florida (United States) Glycosmis
parviflora has escaped from cultivation, and
has potential to become an invasive species. It
is therefore recommended to uproot them when
encountered in the wild.
Prospects Further research to elucidate the
pharmacological properties of the many alkaloids and other compounds should be carried
out, as the results so far are promising to develop lead compounds for developing new
drugs. It is also necessary to establish their
safety profiles. Glycosmis parviflora is a potential gene source for citrus and can therefore be
used in breeding programs.
Major references Burkill, 1997; Fujioka et
al., 1989; Naoko et al., 2004; Rahmanietal.,
2010; Zhang, Hartley & Mabberley (Editors),
2008.
Other references Astelbauer et al., 2010;
Furukawa et al., 1984; Ito et al., 2000b; Leu et

al., 1998; Negi et al., 2004; Ono et al., 1995;
Pacher et al., 2001; Tian-Shung, Feng-Chu &
Pei-Lin, 1995; Tian-Shung et al., 1983; Wu,

Chang & Wu, 1995.
AuthorsR.B. Jiofack Tafokou

GOMPHOCARPUS FRUTICOSUS(L.) W.T.Aiton

Protologue Hort. kew. (ed. 2) 2: 80 (1811).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Synonyms Asclepias fruticosa L. (1753),
Asclepias decipiens N.E.Br. (1908).
Vernacular names Narrow-leafed cotton
plant, cotton bush, swan plant, bristle-fruited
silkweed, mobydick (En). Faux cotonnier,
fanor, petite ouate, la ouate, ouatier marron
(Fr).
Origin and geographic distribution Gomphocarpus fruticosus occurs wild throughout
East and southern Africa, South Africa, as well

as in Yemen, Oman and Saudi Arabia. In several other African countries, including Senegal,
Guinea, Côte d'Ivoire, Cameroon, Sudan, Mad-

agascar and Mauritius, it is naturalized. It is
furthermore naturalized and rather common in
northern Africa, southern Europe and eastern

Gomphocarpusfruticosus — wild and naturalized
Australia; in Australia it is considered a nox-

ious weed. In other countries in the tropics and
subtropics it has probably escaped from cultivation more recently, and is sometimes natu-

ralized.
Uses Throughout eastern and southern Africa as well as Madagascar a leaf or root infusion
or root and leaf powder in water is taken as an
emetic. A root or plant decoction is taken to
treat liver troubles, malaria and abdominal

pains. Throughout southern Africa an infusion
of the leaves, roots and fruit is taken orally to
treat diarrhoea. In Uganda a water extract
from the roots is taken to treat backache. In
Namibia root tea is drunk daily to treat diabetes. In Botswana the Bayei people drink a root
decoction to treat gonorrhoea. In Zimbabwe
root powderis eaten to stop vomitingof bile. In
South Africa a root infusion or decoction is
taken to treat general body pain, diabetes and
infertility. In Madagascar a root and leaf decoction is taken to treat asthma, nerve pain
and as a diuretic.
In Ethiopia crushed fresh or dried leaves are
applied to sores. In Namibia leaf tea is drunk
and the body is rubbed with tea and leaves to
treat skin cancer. In Botswana fresh powdered
leaves are soaked in water and theliquid is
drunk to induce vomiting in case of hepatitis.
In South Africa leaf powderis used as snuff for
headache as a sedative and to treat tuberculosis; it produces prolonged sneezing. In southern
Africa and the Indian Ocean Islands a leaf
maceration or infusion is drunk to treat stomach-ache and diarrhoea of children, and to
stimulate contractions during childbirth. A leaf
or whole plant infusion is also drunk to treat

GOMPHOCARPUS

asthma, bronchitis, cardiac palpitations and
gas formation.
In Uganda and Madagascar the latex applied
to teeth to treat toothache and a decoction of
the seeds is taken as a cough medicine. In
Kenya, Uganda and Tanzania the latex is applied to sores, boils and wounds, on the fore-

head to treat headache and as ear drops to
treat otitis, as a sedative. In Namibia latex is

applied to warts.
In the Indian Ocean Islands a plant or seed
decoction is taken 2—8 times daily against cardiac problems, as a tonic. Depending on the
dose a plant decoction is considered a cardiac
tonic, emetic or toxic. In Madagascar swellings
are treated by massage with a plant decoction.
To treat lumbago the plant is dried, ground
and mixed with honeyto a paste for application
with massage.
Throughout East Africa a decoction of the
whole plant is given to cattle with colic. In
Ethiopia a fresh leaf maceration is given to
cattle with anthrax and blackleg. In Namibia
concentrated leaf tea is given to dogs with distemper. In Madagascar a leaf and root decoction is given to cattle with excessive gas. In
Zambiathe bitter latex is smeared over eggs in
chicken sheds to prevent snakes and dogs from
eating them. Cut plants are stuffed into rodent
holes to deter them. In Namibia the San people
use the latex as an arrow poison ingredient.
The inner bark yields a white fibre and is used
in the way as that of Gomphocarpus semilunatus E.Rich. In Somalia and southern Africa
the stem fibre and floss from the fruit are used
as string for snares and to make waistbands
and fishing nets. Thefloss is also used astinder. In southern Africa the floss is used for
stuffing mattresses and pillows. In Somalia the
cleaned stems are used by shepherdsfor driving sheep.
In Lesotho the roots are cooked and eaten as a
vegetable. In Kenya the Maasai people eat the
fruit. Livestock browse the plants, but it is
considered poisonous if eaten in large quantities, causing respiratory problems and severe
gastroenteritis. Foliage and the fruit are used
in floral arrangementsalso dry. When working
amongst Gomphocarpus fruticosus grown as a
cut-plant protective clothing is suggested, as
some people have an allergic reaction to the
latex. In southern Africa and Madagascar the
plant enters into magic rituals and is used
against bewitchment.
Production and international trade In
Kenya Gomphocarpus fruticosus has been se-
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lected as ornamental cut-flower in 2001 and
production has since then shown spectacular
growth rate from 13 kg at US$ 17 in 2001 to
288,707 kg at US$ 656,170 in 2006.
On the internet seeds are sold for prices ranging from US$ 38 for 50 seeds to US$ 528 for
50,000 seeds.

Properties All parts of Gomphocarpus fruticosus are toxic, due to the presence of cardiac
glycosides (cardenolides) and to a lesser extent
to pregnane glycosides. From all parts the
cardenolides afroside and gomphoside were
isolated. From different seed and leaf fractions
the following cardiac glycosides were isolated:
afroside, gomphoside, uzarigenin, uscharidin,
uscharin, desglucouzarin, neouzarin, frugoside,

glucofrugoside, gofruside, asclepin, calactin,
gomphotoxin, gomphotin and gomphacil. The
leaves also contain 5,11-epoxymegastigmane
glucosides, the coumarins scopoletin and scopolin and the flavonoids kaempferol, quercetin,
isorhamnetin andtheir 3-O-B-rutinosides. Other compoundsisolated are: 3’-epi-afroside, 3’epi-afroside 3’-acetate, 19-deoxyuscharin, 3’didehydroafroside, 3-epi-gomphoside, 3-epigomphoside 3’-acetate, conditurol F and several
derivatives as well as coroglaucigenin and corotoxigenin glycosides. The aerial parts contain
high levels of manganese.
The latex contains the papain-like protease
asclepain f. The latex has proteolytic activity.
The diluted and centrifuged latex is reported to
contain 276 ug of protein/ml andthe proteolytic
activity reached 1.2 caseinolytic U/ml. This
enzyme preparation was found to be stable
after 2 hours at 45°C but was quickly inactivated after 5 minutes at 80°C.
An aqueous extract of the dried and powdered
aerial parts showed prolonged, irregular contractions of high amplitude in Guineapig uterine smooth muscle in vitro. The extracts have
cardiotonic and antihypertensive but not decongestant or analgesic activities. Methanolic
and aqueous extracts of the aerial parts
demonstrated a noteworthy growth inhibitory
effect against 3 cancer cell lines with [Cso values <50 ug/ml. A methanolextract of the fruits
showed significant antiplasmodial activity in
vitro. Water, hexane and ethanol extracts of
the dried leaves, assessed for in-vitro antibacterial activity against Staphylococcus aureus,
Klebsiella pneumoniae, Bacillus subtilis and
Escherichia coli were found to be inactive.
Description Shrubby perennial, much
branched from thebase, up to 1.5(—2.5) m tall,
all parts with latex, branches erect, densely
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gradually or abruptly into a long beak, strongly
or weakly inflated, balloon-like, papery, pale
green, sometimes tinged reddish, short-hairy,
with or without soft spiny processes, manyseeded. Seeds ovate with one convex and one
concave face, 3.5-5 mm X c. 2 mm, warted,

Gomphocarpus fruticosus — 1, flowering twig; 2,
fruiting twig.
Redrawn and adapted by Iskak Syamsudin
hairy when young, woody at base, with taproot.
Leaves opposite, simple and entire; petiole 1—
10 mm long; blade linear to narrowly linearelliptical, (2.5-)4-12 em x (0.2—)0.3-0.8(-1.8)
cm, base cuneate, apex attenuate, mucronate,

yellowish-green, sparsely to densely hairy with
soft white hairs on veins. Inflorescences an
extra-axillary nodding umbel, 4—7(—12)-flowered; peduncle 1.5-3(-4) cm long; bracts filiform, deciduous. Flowers bisexual, regular, 5-

merous; pedicel 1—2.5 cm long; sepals lanceolate or triangular, 2-5 mm long, attenuate;

corolla reflexed, white, yellowish or pink, lobes
ovate, 5-8 mm X 3-5 mm, acute, margins cili-

ate; corona lobes attached 1-1.5 mm above
base of staminal column,laterally compressed,
2-4 mm 1.5-3 mm, astall as the column,
upper margins entire, proximal marginsa pair
of faleate teeth c. 1-1.5 mm long, pointing back
along the upper margins of the lobe or curved
down into the cavity; anther wings 1.5-2 mm
long; ovary superior, carpels 2, free, stigma
head flat. Fruit a pair of upright follicles, each
follicle ovoid, 4-7 cm X 1.5-2.5 cm, tapering

brownish grey, coma 2.5-3 cm long.
Other botanical information Gomphocarpus
comprises about 22 species in tropical Africa
and Peninsular Arabia. In Gomphocarpus fruticosus 5 subspecies are distinguished, depending on the hairiness of the plant, the colour of
the flower and the presence of processes and
form of the fruit. It is found to hybridize with
Gomphocarpus physocarpus.
Several other Gomphocarpus species in tropical
Africa are used medicinally. Gomphocarpus
cancellatus (Burm.f.) Bruyns and Gomphocarpus filiformis (E.Mey.) D.Dietr. occur in Namibia and South Africa. Dried and powdered
roots or aerial parts are used as a snuffto treat
influenza and colds. Gomphocarpus glaucophyllus Schltr. occurs from Uganda south to
South Africa. In Zimbabwe a root infusion is
drunk to treat asthma. A root decoction is given to babies to stop vomiting. Gomphocarpus
purpurascens A.Rich. is an endemic species of
Ethiopia. The fresh or dry root bark is pounded
with water and drunk to cure fever. Gomphocarpus solstitialis (A.Chev.) Bullock occurs
throughout West Africa. In Togo a root decoction is drunk to treat stomach-ache. Gomphocarpus stenophyllus Oliv. occurs in the semiarid regions of southern Ethiopia, Kenya and
Tanzania. In Kenya a root decoction is drunk
to treat diarrhoea. Gomphocarpus tomentosus
Burch. occurs throughout southern Africa. In
Namibia the powder of leaves and stems is
used as a snuff to treat colds with nasal discharge. A decoction of the whole plant is used
as a genital wash to treat venereal sores. Powder of roasted leaves is applied to wounds and
venereal sores. In Botswana dried leaves are
taken as an emetic; powdered roots macerated
in water are taken as an emetic after poisoning. In South Africa the Tsonga people drink a
root decoction to treat intestinal worms.
Growth and development Gomphocarpus
fruticosus is a facultative cross-pollinator.
When grown as cut-flower, plants require
pinching to remove apical dominance and encourage lateral branching.
Ecology Gomphocarpus fruticosus occurs in
well-drained, dry sandy soils in grasslands,
along road sides, railway lines and abandoned
fields, frequently on river banks, in full sun or
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partial shade, from sea-level up to 2500 m altitude.
Propagation and planting Gomphocarpus
fruticosus is easily propagated by seeds and by
lateral roots. Because of their deep taproot,
they do not transplant readily. Best results are
derived from raising plants from seeds or root
cuttings and containing them in individual
pots until they are planted.
Management In Kenya discoloration of the
green fruits and stem to brownish and purplish
colours is a major problem of Gomphocarpus
fruticosus plants grown as cut-flowers. Discoloration of the fruits has been found to be
caused by plant nutrition (declining N, P, K,

Ca, Mg content or increased Fe, Cu, Zn content), prolonged exposure to sunlight and water
stress, although other factors, including fruit
maturity, soil pH andcross pollination between
different varieties may also play a role. Fruit
hairlessness also makes the plants unmarketable.
Arthropod pests are controlled with neem
(Azadirachta indica A.Juss.) based soil management, soil drenching with chemical pesticides and entomopathogenic fungi.
Diseases and pests In Kenya Gomphocarpus fruticosus faces several major pest challenges when planted as a crop. Viral infections
cause blackening of stem andfruits and stunting of plants, resulting in small unmarketable
fruits. Pests include root knot nematodes and
insects such as cotton stainers (Dysdercussp.),
aphids (Aphis gossypii), thrips and bollworms
(Helicoverpa armigera), as well as mites
(Tetranychus sp.). Larvae and adult beetles of
Corynodes and Euryope (Chrysomelidae) feed
on the roots. It is also a preferred food plant for
caterpillars of Danaus plexippus, but they do
not kill the plants.
Harvesting Gomphocarpus fruticosus bears
fruit almost all year round. As it tends to grow
very fast, several harvests can be made in the
course of the year.
Handling after harvest The latex of Gomphocarpus fruticosus is corrosive, and causes
skin irritation, so careful handling of the harvested parts is required.
Genetic resources Gomphocarpus fruticosus is common and widespread, and thereis

no risk of genetic erosion.
Breeding No breeding programs are known
to exist for Gomphocarpus fruticosus grown as
an ornamental cut-plant, although selection of
high-yielding plants with optimal fruit formation is needed to improve its market value.
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Prospects Although chemical analyses have
confirmed the presence of a range of cardiac
glycosides as well as other compounds, not
many pharmacological analyses have been effected to confirm the different traditional medicinal uses, and more research should there-

fore be undertaken. Because of the toxicity of
the plant, the different plant parts should be
used with care.
Concerning its use as an ornamental cut-plant,
different trials are needed to determine the
cause of fruit discoloration, optimum plant
spacing and frequency of top pinching, as well
as quantification of yield losses, identification
of the plant viruses, pest population dynamics
and management strategies. The latex should
be analyzed to determine the level of protection
needed when handling the plants. Since it is
cross-pollinating, propagation through seeds
leads to character segregation and likelihood of
non-uniformity of fruits, internode length and
plant height. Development of tissue culture
protocols through meristem propagation would
be useful for rapid multiplication of uniform,
disease free and true to type progeny with uniform fruits and internode length. There is furthermore a need to develop maturity indices
and design appropriate packaging for the fruiting stems to enhance its quality and consequent market value. Finally the value chain
should be strengthened through enhanced
linkages among the growers, researchers, microfinance institutions and marketing agents
for local and export markets.
Major references Burkill, 1985; Goyder &
Nicholas, 2001; Komissarenko, Chernobai &
Komissarenko, 1995; Komissarenko, Komissarenko & Chernobai, 1997; Mothana et al.,
2009; Neuwinger, 2000; Waiganjo, 2008; Warashina & Noro, 1994.
Other references Abe et al., 1994; Abe & Ya-

mauchi, 2000; Adjanohounet al., 1983; Baerts
& Lehmann, 2009b; Boiteau, Boiteau & Allorge-Boiteau, 1999; Chagnon, 1984; Clarkson et

al., 2004; Fisseha Mesfin, Sebsebe Demissew &
Tilahun Teklehaymanot, 2009; Gradé, Tabuti

& van Damme, 2009; Gurib-Fakim, Guého &
Bissoondoyal, 1995; Heneidak et al., 2006;
McGaw, Jager & van Staden, 2000; SEPASAL,
2009e; Sewram et al., 1998; Sokolova, Lovkova
& Buzuk, 2007; Trejo et al., 2009; van Wyk,
2008; van Wyk, van Heerden & van Oudtshoorn,

2002; Wondimu, Asfaw & Kel-bessa, 2007.
Sources of illustration Berhaut, 1971;
Leeuwenberg & Rudjiman, 2005.
AuthorsA. Gurib-Fakim
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GONGRONEMALATIFOLIUM Benth.
Protologue Hook., Niger FI.: 456 (1849).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Marsdenia latifolia (Benth.)
K.Schum. (1900).
Vernacular names Bush buck (En).
Origin and geographic distribution Gongronema latifolium is widespread in tropical
Africa and occurs from Senegal east to Chad
and south to DR Congo.
Uses Gongronemalatifolium is widely used
in West Africa for medicinal and nutritional
purposes. An infusion of the aerial parts is
taken to treat cough, intestinal worms, dysentery, dyspepsia and malaria. It is also taken as
a tonic to treat loss of appetite. In Sierra Leone
an infusion or decoction of the stems with lime
juice is taken as a purge to treat colic and
stomach-ache. In Senegal and Ghana the
leaves are rubbed on the joints of small children to help them walk. The boiled fruits in
soup are eaten as a laxative. In Nigeria a leafy
stem infusion is taken as a cleansing purge by
Muslims during Ramadan. A decoction of
leaves or leafy stems is commonly taken to
treat diabetes and high blood pressure. The
latex is applied to teeth affected by caries. It is
also taken for controlling weight gain in lactating women and overall health management.
Asthma patients chew fresh leaves to relieve
wheezing. A cold maceration of the roots is also
taken as a remedy for asthma. A decoction of
the roots, combined with other plant species, is

taken to treat sickle cell anaemia. A maceration of the leaves in alcohol is taken to treat
bilharzia, viral hepatitis and as a general antimicrobial agent.

In southern Nigeria the Igbo people call the
leaves ‘utazi’ and the Yoruba people ‘arokeke’.
They are sharp-bitter and sweet and widely
used as a leafy vegetable and as a spice for
sauces, soups and salads. The leaves are used
to spice locally brewed beer. In Sierra Leone
the pliable stems are used as chew sticks. The
bark contains muchlatex and has been tested
for exploitation.
Production and international trade The
leaves of Gongronemalatifolium are sold locally in Côte d'Ivoire, Ghana, Nigeria and Came-

roon.
Properties Few chemical analyses have
been performed on Gongronema latifolium.
From the leaves several 17B-marsdenin derivatives (pregnane glycosides) were isolated, as
well as B-sitosterol, lupenyl cinnamate, lupenyl
acetate, lupeol, essential oils and saponins. The
essential oil from the leaves contains as main
componentslinalool (19.5%), (E)-phytol (15.3%)
and aromadendrene hydrate (9.8%).
The leaf oil did not show significant antibacterial activity. A methanolic leaf extract showed
moderate antibacterial activity against Staphylococcus aureus, Salmonella enteritidis, Salmonella cholerasius, Salmonella typhimurium,
Listeria monocytogenes and Pseudomonas aeruginosa, and an aqueous leaf extract showed

moderate antibacterial activity against Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa. The ethanol extract also
exhibited antifungal activity against Basidiobolus haptosporus and Basidiobolus ranarum.
A methanolic leaf extract showed significant
antileishmanial activity against Leishmania
chagasi in vitro.
Different methanolic and ethanolic leaf extracts showed promising hypoglycaemic and
antihyperglycaemic activities in a dose dependent way on normaland alloxan-induced or
streptozotocin-induced diabetic rabbits. An
ethanolic leaf extract possessed significant
anti-lipid peroxidative activities. In a small
clinical trial, the blood glucose concentration of
healthy humans was determined after consumption of the leaves, and showeda significant reduction in blood glucose level. Different
leaf extracts also showed moderate to promising antioxidant, anti-inflammatory, hepatoprotective, antiplasmodial, anti-asthmatic, antis-

ickling, anti-ulcer, analgesic, antipyretic, gastrointestinal relaxing, laxative and stomachic

Gongronemalatifolium — wild

activities. An acute toxicity test in rats gave an
LDs0 of 1450.5 mg/kg when orally administered, and in mice it gave an LDso of 1678.6
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mg/kg when intraperitoneally injected.
The leaves of Gongronema latifolium were
tested as a possible hop substitute for brewing
beer. Water extracts of the powdered leaves
gave low bittering values, but extraction of the
powdered leaves with organic solvents significantly increased analytical bitterness to levels
comparable with hops. The leaf extracts also
had antimicrobial properties comparable with
acetone extracts of hops.
The nutritional composition of the dry leaves
is: crude protein (9.8-27.2%), lipid extract
(6.1%), ash (5.8-11.6%), crude fibre (8.7—
10.8%), tannin (0.3%) and nitrogen-free extractives (44.3%). The composition of minerals per
100 g dry matter is: K 244.8-332.1 mg, Na

110-113 mg, Ca 115.4-154 mg, P 125.5-326.9

mg, Fe 7.8 mg, Zn 13.4 mg, Pb 0.2 mg, Cu 2.3—
43.5 mg, Mg 53.8 mg, Cd 0.1 mg, Co 115.9 mg,
oxalate 70 mg andascorbic acid 187.1 mg. The
major essential amino acids are: leucine, valine,

phenylalanine,

aspartic

acid,

glutamic

acid and glycine. Saturated and unsaturated
fatty acids constituted 50.2 and 39.4% of the
oil, respectively. Palmitic acid accounted for
36% of the total fatty acid content; minor saturated fatty acids are stearic acid (4.6%), be-

Gongronema latifolium — part of flowering

henic acid (3.7%) and arachidic acid (2.8%).
The main unsaturatedfatty acid is linoleic acid
(31.1%), followed by oleic acid (7.1%) and linolenic acid (7.1%).
Description Climbing shruborliana up to 5
m long, stems hollow, all parts soft-hairy to
glabrous, with woody base and fleshy roots,
containing latex. Leaves opposite, simple and
entire; stipules absent; petiole up to 2.5-3 cm
long; blade broadly ovate to almostcircular, 6—
12 cm x 3-10 cm, base deeply cordate, apex
acuminate, papery, at basis 3-veined. Inflorescence a terminal and axillary cymose panicle up to 13 cm long. Flowers bisexual, small,
5-merous, regular, yellow-green, fragrant; pedicel 2-4 mm long; calyx lobes elliptical to
rounded, c. 2 mm long, hairy at apex; corolla
tubular up to 5 mm long, campanulate at apex,
hairy inside or not, lobes triangular-ovate, c. 2
mm long, spreading; corona lobes fleshy,

stem.

cream, brown at base, shorter than staminal

column; stamens with short appendages, resting on the short, conical style apex. Fruit a pair
of pendentfollicles, each one narrowlycylindrical, 7-10 cm x 1—1.5 cm, yellow, many-seeded.

Other botanical information Gongronema
comprises about 16 species in Africa, tropical
and subtropical Asia and Oceania; 5 species,
formerly described in Marsdenia, occurin trop-

Redrawn and adapted by Iskak Syamsudin
ical Africa.
Growth and development In Nigeria
Gongronema latifolium flowers in July and
August. Application of inorganic fertilizer
(NPK) did not cause any significant increase of
glycosides in the leaves.
Ecology Gongronema latifolium occurs in
rainforest,

deciduous and secondary forests,

and also in mangrove and disturbed roadside
forest, from sea-level up to 900 m altitude.
Propagation and planting Gongronema
latifolium can be propagated by seed or softwood, semi-hardwood and hardwood cuttings.
Fresh seeds have a germination rate of up to
85% at 25-29°C. Cold storage for a brief period
improves seed germination. Seeds from greenyellow follicles are matured enough to germinate, and can be stored for a longer period than
seeds from yellow follicles. Softwood stem cuttings have a better shoot and root development
during the wet season, whereas semi-hardwood
and hardwood cuttings perform better during
the dry season.
Harvesting The leaves of Gongronemalatifolium are harvested when needed.
Handling after harvest The harvested
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leaves are used fresh or washed, destalked,

dried, milled in powder and packed for further
uses.
Genetic resources Gongronema latifolium
is widespread and common in tropical Africa.
However, in Nigeria, it is overexploited and
has become relatively rare.
Prospects Gongronema latifolium is an
important medicinal plant, vegetable andspice.
A range of pharmacological tests have shown
promising hypoglycaemic activities, and also
interesting antibacterial, antioxidant, anti-inflam-

matory, hepatoprotective, antiplasmodial, antiasthmatic,

antisickling,

anti-ulcer,

analgesic

and antipyretic activities. More research is
warranted to fully evaluate its potential. Its
use, especially in Nigeria, as a vegetable and
spice, will remain important as well, and domestication is needed. In Nigeria Gongronema
latifolium is sometimes cultivated in order to
ensure its continued availability and sustained
conservation. As the leaves contain toxic compounds, a safety profile needsto be established.
Major references Akuodor et al., 2010;
Brown, 1902-1904; Burkill, 1985; Dike, 2010;
Eleyinmi, Sporns & Bressler, 2008; Emeka &
Obioa, 2009; Irvine, 1961; Nwanjo & Alu-

manah, 2006; Okolie et al., 2008; Oliver-Bever,
1986.
Other references Agbo & Obi, 2007; Agbo
& Omaliko, 2006; Edet et al., 2005; Edet et al.,
2009; Eguyoni, Moody & Eletu, 2009; Eleyinmi,
2007; Essien, Ebong & Akpan, 2007; Etetim,
Useh & Okokon, 2008; Etim, Akpan & Usoh,
2008; Gamaniel & Akah, 1996; Morebise et al.,

2002; Nwosu & Malize, 2006; Obinna, Nwodo &
Olayinka, 2008; Odukoyaet al., 2007; Okekeet
al., 2008; Oshinubi & Awodele, 2006; Osuagwu
& Nwosu, 2006; Sonibare & Gbile, 2008; Ugochukwu & Babady, 2003; Ugochukwu &
Cobourne, 2003.

Sources of illustration Berhaut, 1971.
Authors D.M. Mosango

GUIERA SENEGALENSIS J.F.Gmel.
Protologue Syst. Nat., ed. 13, 2(1): 675 (1791).
Family Combretaceae
Vernacular names Guiera (En). Guier du
Sénégal (Fr).
Origin and geographic distribution Guiera senegalensis occurs in the savanna zone
from Senegal east to Sudan.
Uses Guiera senegalensis is one of the most
popular west African medicinal plants, and is

Guiera senegalensis — wild
used to treat a wide variety of diseases. Its
uses are comparable to those of Combretum
micranthum G.Don, commonly called ‘kinkeliba’,
and the plants are often used combined, especially to treat common colds, fever and respiratory problems. The bitter leaves are most frequently used.
A leaf decoction or infusion, sometimes com-

bined with other species, is drunk to treat dysentery, diarrhoea, colic, gastroenteritis, beriberi, rheumatism, hypertension, eczema, ep1lepsy, leprosy, impotence, venereal diseases,
malaria, fever, cough, colds, asthma, bronchitis
and tuberculosis. It is also taken as a diuretic,

as an anti-emetic in small doses and as an
emetic in larger doses. Crushed leaves are
mixed with tamarind pulp and eaten as a laxative and appetizer. Dried pounded leaves in
food are taken by women after childbirth to
increase milk flow and as general tonic and
blood restorative. A leaf infusion is used to
wash new-born babies. Dried leaves are mixed
with tobacco and smoked to treat respiratory
problems. The powdered leaves are also taken
as a snuff to treat headache and sinusitis.
Ground leaves, leaf powderor a leaf decoction
is applied to woundsto help cicatrisation and
treat skin problems, including Guinea worm,
boils, burns,

sores in the mouth,

tumours,

syphilitic sores and leprosy. A steam bath of
the leaves is taken to treat tooth-ache caused
by caries. A leaf infusion is also used as a
mouth washfor the same purpose. Powdered or
crushed leaves are added to milk and taken to
treat amoebic dysentery and leprosy. Young
leaves are chewed against coughs. In Sudan a
leaf infusion is taken to treat diabetes.

GUIERA

Powdered and boiled roots are commonly taken
to treat diarrhoea and dysentery, including
amoebic dysentery and intestinal worms. A
root decoction is also drunk to treat insomnia,
pneumonia, tuberculosis, haemorrhoids, poliomyelitis and gonorrhoea. A bark decoction is
taken to treat colic. A fruit decoction is taken
to stop hiccups and to treat rectal prolapse.
The powder of roasted fruit is eaten to treat
cough. A decoction of all plant parts is drunk
and rubbed in to treat oedema and the bark
powderis applied as a dressing. The powdered
plant galls with charcoal are drunk in water as
a strong diuretic in oliguria and anuria, as well
as cerebral malaria. They are also similarly
used as the leaves and roots to treat malaria,

dysentery, diabetes and hypertension. The
galls are used in Burkina to increase milk production in cows and to treat fowlpox infection
in chickens. The leaves are fed to cowsto fatten
them, and to increasefertility and milk production.
Leaves and fruits are readily eaten by ruminants, camels and horses and form an im-

portant fodder, especially during the dry season. Dried leafy twigs are burnt in stalls or
pens to repel flies and biting insects around
domestic animals. Leafy branches are sometimes used for mulching.
The leaves are bitter and slimy and eaten as a
famine food. The gum from the stem bark is
marketed in Niger as a food. To ensure good
fermentation of local beer crushed leaves are
sometimes added in the cooking. The flowers
are a good source of nectar for bees. The root is
used to wash new baby naps, to render them
soft and shining. The wood is used for the
framework of wells, bed posts and roof lattice
work and it is also commonly used to fence
farms. It is also an important source of fuel.
The roots are split and used as chew sticks and
tooth picks. The fruit yields a black dye. The
leaves enter into various medico-magical preparations, e.g. to free people from evil spirits
and to bring good luck.
Production and international trade The
dried leaves are commonly sold in markets
throughout West Africa, for medicinal use. In
Senegal, a syrup named ‘nger’ is prepared from
the leaves and has been commercialized as a
remedy for coughs.
Properties From different plant parts tannins, flavonoids, alkaloids and mucilage have

been isolated. Several compoundsare absent or
present in different quantities from plants
from different provenances, indicating the
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presence of chemotypes.
Leaves and roots contain B-carboline alkaloids
(0.15-0.2%), and the methoxylated naphthyl
butenone guieranone A. In the roots tetrahydroharman (eleagnine) was the main alkaloid,
with harman and harmalan (dihydroharman)
as minor compounds. The leaves contain the
alkaloids tetrahydroharman and harman, as
well as guieranone A.
Tannins were present in large amounts in all
plant parts, including the galls. The different
plant parts showed quantitative and qualitative differences with respect to the chemical
composition of the tannins. Nine gallotannins
with a quinic acid core and two condensed tannins (epicatechin and epigallocatechin gallate)
have been isolated so far. The major tannin in
all plant parts is 3,4,5-tri-O-galloylquinic acid.
From the leaves, roots and galls a range offlavonoids was isolated, including catechin, myricitrin, several myricetin derivatives, rutin,
rhamnetin, quercetin, quercetrin, kaempferol,

tiliroside, apigenin and gallic acid. From the
leaves the naphthopyrones 5-methyldihydroflavasperone and 5-methylflavasperone and the
amino acid ascorbic acid have been isolated.
Mucilage was also present in all plant parts,
but mostly in the fruits.
A chloroform extract of the roots exhibited a
pronounced antimalarial activity against
Plasmodium falciparum in vitro and displayed
low toxicity. However, in a different experiment, petroleum ether, chloroform and metha-

nol extracts from the leaves did not show significant in vivo antimalarial activity in mice
experimentally infected with Plasmodium
berghei, when intraperitoneally administered.
Harman andtetrahydroharman showedsignificant antiplasmodial activity in vitro associated
with a low cytotoxicity; harmalan was found to
be less active. Guieranone A also showed significant antiplasmodial activity in vitro, but

associated with a high cytotoxicity towards two
cancercell lines, human monocytes and normal

skin fibroblasts. It also exhibited potent antifungal activity against Cladosporium cucumerinum.
A methanolic leaf extract showed significant
anti-diarrhoeal activity in rodents. An aqueous
root extract showed highly significant antidiarrhoeal activity in castor oil-induced diarrhoea in rats. The extract also exhibited significant ulcer-protective properties against ethanol-induced ulceration in rats. The oral LDso
values obtained were more than 5000 mg/kg in
both mice and rats. In several other tests it
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was shown that several extracts orally administered did not show a significant toxic effect in
test animals. However, when these extracts

were injected intramuscularly, they were found
to be lethal within one week after administration.
The condensed tannins, as well as galloylquinic
acid and several flavonoids, including rhamnetin, showed significant antioxidant and radical
scavenger activities in vitro. An extract of the
total phenolic content of the leaves showed
significant anti-oxidant activity in vitro in a
range of tests. The root extract wasless active.
A crude aqueous leaf extract showed moderate
central nervous system depressant effects in
guinea pigs. A hydroacetonic leaf extract
showed significant antioxidant and antiinflammatory activity in vitro. A methanolic
leaf extract showed anti-inflammatory activity
in rodents. A methanolic leaf extract showed
significant dose-dependent inhibition of contraction by acetylcholine of isolated rat trachea. A crude aqueous leaf extract showed significant antitussive activity in tests with guinea

pigs.

The

tannin

1,3,4,5-tetra-O-galloyl-

quinic acid showed significant activity against
bronchial spasms.
Different leaf extracts showed significant antibacterial activity in vitro against a range of
human pathogenic bacteria. A leaf extract
demonstrated promising trypanosidal activity
against Trypanosoma brucei brucei intraperitoneally injected in mice. Several leaf extracts
showed significant antiviral activity against
Herpes simplex virus type 1 and African swine
fever virus. The tannin 3,4,5-tri-O-galloylquinic acid showed moderate selective inhibition of HIV replication. A aqueous extract from
the galls showedsignificant in vitro antiviral
activity against fowlpox virus. A leaf extract
showed a significant in vitro snake venom detoxifying activity when tested in mice against
two common northern Nigeria snake species
Echis carinatus and Naja nigricolis.
When more than 40% of the diet of sheep consisted of Guiera senegalensis leaves there were
negative effects on digestibility, probably due
to low levels of intraruminal breakdown and a
high tannin content. The optimal level of
browse introduction in the diet of sheep was
12.5% dry matter. In a field experiment with
leaf mulch in pearl millet plots, it was shown
that mulching increased millet yield with 68—
94% compared to the control.
The wood is whitish or tinged red, coarsegrained, knotted and short, but very hard.

Description (Semi-)evergreen shrub up to
3(-5) m tall, with spindly bole or manybranched from the base; all parts covered with
black glandular dots; bark fibrous, more or less
smooth to finely scaly, grey to brown, slash
beige; young branches soft-hairy. Leaves (almost) opposite, simple and entire; stipules absent; petiole 2-5 mm long, short-hairy; blade
oblong-elliptical, ovate to orbicular, 3-5.5 cm x
2-3 cm, base rounded to almost cordate, apex
rounded or mucronate, shortly soft-hairy at
both sides, with many black glandular dots,

pinnately veined with 5—6(-8) pairs of lateral
veins. Inflorescence an almost spherical terminal and axillary head, up to 15 mm in diame-

ter, many-flowered; peduncle 2—3.5 cm long;
involucral bracts 4(-5), up to 7 mm long, triangular, apex acute, margin white-hairy, folded
backwards when flowers open, enclosing the
flowers in bud. Flowers bisexual, regular, 5merous,

c.

1.5

mm

in

diameter;

tepals

5,

creamy white to yellowish, densely short-hairy;
stamens 10, far exceeding the corolla; ovary
inferior, becoming long spindle-shaped, 4—5celled, style filiform. Infructescence resembling
a many-legged hairy spider. Fruit linear and
spindle-shaped, 3—4.5 cm long, densely covered
with greyish, silky hairs, turning pinkish-red

Guiera senegalensis — 1, part of flowering
branch; 2, fruit.

Source: Flore analytique du Bénin
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when mature, perianth and style persistent.
Other botanical information Guiera comprises a single species.
Growth and development Guiera senegalensis flowers often twice a year, once at the
end of the rainy season and once during the
dry season. It can thus be found flowering and
fruiting almostall year long.
Ecology Guiera senegalensis occurs in shrub
savanna, tree savanna and fallow land, from
sea-level up to 1000 m altitude. It grows in
areas with (200—)400—800 mm annual rainfall.
Guiera senegalensis occurs on all types of soil
but mainly on dry sandy or degraded soils,
sometimes in areas which are temporarily
flooded. It does not tolerate heavy shading. It is
colonizing degraded areas, where it can become
gregarious and very abundant. It is one of the
species responsible for the ‘tiger stripes bush’
pattern so typical of the bush savannah in the
Sahel. It is considered an indicator of overgrazing.
Guiera senegalensis is very droughtresistant.
Propagation and planting Guiera senegalensis is propagated by seed, stem layering and
root suckers. Average 1000 seed weight is 28.4
g. Seeds are sown in pots during the dry season
and transplanted into the field when the rainy
season is well established. Branch layeringis
done by simply burying young parts of stems
during the rainy season until roots grow. Roots
have been observed to grow within 2 weeks
after layering.
ManagementIn farmers’ fields Guiera senegalensis is cut back to ground level before the
rainy season starts. During the crop season it
is cut back again, but left to sprout at the end
of the rainy season. The shrubs resprout profusely from the base and help tofix the soil
during the dry season. The cut branches are
left in the field where they constitute a mulch,
which can contribute considerably to increased
soil fertility, water conservation and cropyield.
Larger branches are usually used as firewood.
Diseases and pests Stem gall infection of
Guiera senegalensis is very common, and
aphids are sometimes present, protected by
ants, but otherpests or diseases arerare.
Harvesting The leaves, roots and galls of
Guiera senegalensis are extensively harvested
for their medicinaluse.
Yield The production of Guiera senegalensis
in a 8 monthsold seedling plantation can reach
500 kg/ha leaves and 300 kg/ha wood. About
225 kg/ha can be used as firewood.
Handling after harvest The plant parts
harvested can be used fresh or dried for later

use. When dry, the plant parts need to be
stored in airtight containersin the shade.
Genetic resources Guiera senegalensis is
widespread and common, and not at risk of
genetic erosion.
Prospects Guiera senegalensis is widely
used as a traditional medicinal plant. A range
of phytochemical compounds have been isolated from different plant parts. Many of the uses
have been subjected to some level of pharmacological screening, and tests on its antimalarial,
anti-diarrhoeal, antibacterial, anti-cough, anti-

inflammatory, anti-oxidant activity have been
positive. Many of these tests, however, arestill

at a preliminary level, and need to be followed
by more detailed research. Further toxicological studies are also warranted as it has been
shown that most extracts when orally ingested
seem to be relatively harmless, but when in-

jected most extracts are toxic to varying levels.
Guiera senegalensis is also a very important
species in the crop-fallow cycle in the Sahelian
zone, as well for its firewood production, and
its presence should be monitored in order to
prevent a decline of the species.
Major references Ancolio et al, 2002;
Aniagu et al., 2005; Arbonnier, 2002; Burkill,
1985; Diatta et al., 2007; Fiot et al., 2006;

Neuwinger, 2000; Nwafor & Hamza, 2007; Sanogoet al., 2002; Sombié et al., 2011.
Other references Aderbauer et al., 2008;

Amos et al., 2001; Azza, Afaf & Galal, 2008;
Baerts & Lehmann, 2011e; Bationo, 1994; Bouchet, Barrier & Fauconneau, 1998; Ene et al.,

2008; Garba & Muhammad, 2008; Lamien et
al., 2005; Louppe, 1991; Perchellet et al., 1996;

Sanogo et al., 1998; Sanogo, De Pasquale &
Germano, 1998; Sarr et al., 2010; Seghieri et
al., 2005; Silva et al., 1997a; Somboro et al.,
2011; Taha et al., 2010; Wezel & Bocker, 1999;
Wurochekke & Nok, 2004.

Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
AuthorsR. Sanogo

GYMNEMA SYLVESTRE(Retz.) R.Br. ex Schult.
Protologue Roem. & Schult., Syst. Veg. 6: 57
(1820).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
SynonymsPeriploca sylvestris Retz. (1781),
Marsdenia sylvestris (Retz.) P.L. Forster (1995).
Vernacular names Periploca of the woods,
ram’s horn, miracle fruit (En).
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Origin and geographic distribution Gymnema sylvestre has a large distribution area,
and occurs from Africa east to Saudi Arabia,
India, Sri Lanka, Vietnam and southern China
and from Japan (Ryukyu Islands) to the Philippines, Malaysia, Indonesia and Australia. In
Africa it occurs throughout most of West Africa
and east to Ethiopia and south to South Africa.
Uses In India and China the bitter leaves of
Gymnema sylvestre are known as ‘sugar destroyer’, as taste for sweetness is blocked for
some time. Herbalists have used the leaves as
a treatment for diabetes mellitus for more than
2,000 years.

In West Africa the leaves are also taken to
treat diabetes, and the leaves and roots are
considered purgative and emetic. In Sudan
crushed roots or powdered roots are applied to
snakebites. In eastern Africa pounded leaves
are rubbed into scarifications in the sides to
treat stitch. In Tanzania pounded cooked roots
in food are taken to treat epilepsy. In Angola
leaf and stem preparations are taken to treat
cancer. In Botswana pounded cooked roots or
root powder are applied externally to treat
boils. In Madagascar an infusion of the leafy
twigs is taken to treat gonorrhoea. Fresh
leaves are chewed to treat diabetes.
In India and China the roots and leaves are
furthermore used for a wide variety of ailments, e.g. to treat rheumatoid arthritis, gout,
inflammation of the blood vessels, oedema,
fever, cough, haemorrhoids, boils, sores, insect
bites and snakebites, and as a stomachic.

Recently Gymnema sylvestre received a lot of
attention because of the claims of the leaf powder being helpful in controlling high blood sugar levels in people with Type 1 and Type 2 dia-

Gymnema sylvestre — wild

betes, when used in conjunction with insulin.
Furthermore, it is also added to food additives
as a weight loss remedy as it is considered to
help curb cravings for sweets and to have lipid
lowering effects. It also helps preventing caries. If pregnant or lactating, it is not advised to
take this herb due to lack of research and potential impact on the baby.
In West Africa and throughout Asia leaves are
eaten in soup or as a cooked vegetable. In Namibia the roasted fruit is peeled and eaten,
after discarding the seeds. The taste is similar
to that of potatoes.
Production and international trade
Commercial preparations containing Gymnema
sylvestre leaf powder are widely traded through
the internet as a nutritional supplement, mainly from Indian and American sources.
The United States Food and Drug Administration has not established a recommended dosage
for Gymnemasylvestre. The quality varies between and within brands. Quality Gymnema
sylvestre should be standardized to a minimum
of 25% gymnemicacid. A single 500 mg capsule
standardized to 25% yields 125 mg of active
gymnemicacid per capsule.
In India exportof leaf powder varied from 2002
to 2006 between 10,600 kg to 278,960 kg.
Properties Gymnema sylvestre contains as
major bioactive constituents a group of oleanane type triterpenoid saponins known as
gymnemic acids, a complex mixture of at least
9 closely related acidic glycosides, which have
taste-modifying activity, and gurmarin, which
is a sweet taste-suppressing polypeptide. When
the leaf is chewed, the ability to taste sweetness is lost temporarily. A group of dammarene
type triterpenoid saponins, gymnemosides A—
F, have been isolated from alcoholic extracts of
the leaves, as well as gymnemasaponinsI-—V, a
group of antisweet principles. Other constituents include gymnemanol, gymnemasins A—D,
gymnemasides, gypenosides and conduritol A,
a compound with antidiabetic properties. The
quantity of gymnemic acids extracted from the
leaves varies according to the location of cultivation and the time of harvesting; concentrations varying between 0.67% and 1.06% have
been reported. The content of gymnemic acids
in leaves of Chinese plants was determined at
0.7-1.1%. The LDso of ethanol and water extract of the leaves administered intraperitoneally in mice was foundto be 375 mg/kg.
Furthermore, 10 alternosides have been isolated from dried roots, several of which showed
antisweet activity.
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Much of the research on Gymnema sylvestre
has been focused on the hypoglycemic effects of
the plant. These studies have demonstrated
that the leaf powder may exert an antidiabetic
effect via a numberof pathways. Someof these
effects are similar to those produced by existing oral hypoglycemic agents, whereas some
are unique. Experimental studies in rats, for
instance, have found that conduritol A,
gymnemosides and gymnemic acids decrease
the uptake of glucose from the small intestine.
In rabbits, they have also demonstrated improvements in glycogen synthesis, glycolysis,
gluconeogenesis, and hepatic and muscle glucose uptake, as well as the reversal of hemoglobin and plasmaprotein glycosylation.
In India, the hypoglycaemic action of the leaves
has been confirmed in a small numberoftrials
with insulin-dependent (Type 1) as well as insulin-independent (Type 2) diabetic patients.
As Gymnema sylvestre targets several factors
connected with diabetes, including chronic inflammation, obesity, enzymatic defects, and
pancreatic B-cell function, and no single oral
hypoglycemic drug presently exerts such a diverse range of effects, suggests that the plant
may be useful in the management of diabetes
and the prevention of associated pathological
changes. However, confirmation of its safe and
effective use in humans needs further confirmation.
In tests with rats in the United States, ingestion of leaf powdersignificantly lowered cholesterol concentration, but it did not lower and
even tendedto increasethe systolic blood pressure. The ethanol extract of leaves exhibited
antihepatotoxic activity when administered
intragastrically to rats at a dose of 300 mg/kg.
It was suggested from tests with rats that a
leaf extract improved serum cholesterol and
triglyceride levels through influence over a
wide rangeoflipid metabolism.
A root extract of Gymnema sylvestre showed
promising free radical scavenging activity, with
a maximum inhibition of 81.3%.
Conversion of sucrose to insoluble glucan by
Streptococcus mutans, causal agent of dental
caries, is prevented by contacting the teeth
with food containing an effective amount of
gymnemic acid. In particular, the food may be
sucrose or glucose containing 10 mM gymnemic
acid. Different ethanolic and chloroform leaf
extracts demonstrated significant antimicrobial activity against a wide range of pathogenic
bacteria in vitro. However, there was nosignificant effect of the aqueous extract. The etha-

nolic root extract showed antifungal activity
against Aspergillus niger and Aspergillus fumigata. The aqueous and ethanolic root extract
also showed significant anthelmintic activity.
Potassium gymnemate extracted from the
leaves inhibited ATPase, a toxic componentof
Naja naja snake venom. The methanolic extract and fractions obtained from aerial parts
showed
significant
molluscicidal
activity
against the snail Biomphalaria glabrata. An
aqueous extract of the leaves showed significant larvicidal activity against Culex quinquefasciatus larvae.
Leaf explants grown in Murashige and Skoog
(MS) medium supplemented with 1.5 mgindole
acetic acid/litre and 0.5 mg benzyladenine/litre
gave maximum callus formation. The combination of external phytohormone, shaking speeds
and pH of the media, played importantroles in
growth and gymnemic acid production in suspension cell cultures.
Description Scrambling bushor liana up to
3 m tall, stem up to 15 mm in diameter, rooting
at nodes, bark grey, short-hairy becoming glabrous, with lenticels; latex in all parts. Leaves
opposite, simple and entire; petiole 5-25 mm
long; blade ovate to elliptical, 2-9 em x 1-5.5

Gymnema sylvestre — 1, flowering branch; 2,

flower;3, fruits.
Redrawn and adapted by Achmad Satiri Nurhaman
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cm, base rounded, cuneate or cordate, apex
rounded to acuminate, glabrous above, sparsely
or densely short-hairy beneath. Inflorescence
an axillary umbel-like cyme, 3-12 flowered, up
to 1.5 cm in diameter; peduncle 2-13 mm long.
Flowers bisexual, regular, 5-merous, yellowish,

sweet-scented; pedicel 2-8 mm long; calyx
lobes ovate, 1-2.5 mm long, apex obtuse, hairy;
corolla campanulate, up to 5.5 mm in diameter,
tube 2—2.5 mm long, lobes c. 2.5 mm long, corona lobes c. 1.5 mm long, with channel on
inside, densely hairy; ovary superior, apical
portion of stigma head exserted from the top of
the staminal column. Fruit a pair of follicles,

each one lanceolate, 5-10 cm x 6-10 mm, tapering gradually to apex, pale green to beige or
brownish, many-seeded. Seedsovoid, flattened,
with a coma of white hairs at apex.
Other botanical information Gymnema
comprises approximately 20 species and occurs
in Africa (1 species), tropical and subtropical
Asia and Australia. In 1995 it was proposed
that Gymnema be included in Marsdenia,
which would then be a large pantropical genus
with more than 300 species. This proposal has
not been adopted here because some new combinations have not been made for South-East
Asian species. A taxonomic revision of Gymnema and related genera for South-East Asia is
needed to confirm this conception.
Growth and development In West Africa
flowering is at the end of the rainy season and
at the beginningof the dry season.
The effects of potting media on the performance of Gymnemasylvestre were studied in a
pot experiment, comparing a potting mixture
supplemented with vermicompost, coir pith,
press mud or farmyard manure, and at 4
months after planting, the potting mixture
supplemented with vermicompost gavesignificant better overall results.
Ecology Gymnema sylvestre grows in secondary forest, riverine forest and dry shrub
savanna, usually on sandy or loamy soils. It
occurs scattered and is locally abundant and
common. A well-distributed rainfall of 600—
1000 mm annually is preferred.
Propagation and planting Seed weight
varies from 5115-5750 mg/1000 seeds. Seeds
showed highest germination (92%) when sown
in coir dust. Soaking seeds in 0.2% KNOsfor 6
hours also increases germination. Seed viability is short.
Successful in-vitro regeneration procedures for
Gymnema sylvestre have been developed using
stem and nodal segments as well as basal,

middle and terminal cuttings on MS medium
supplemented with different concentrations of
various growth regulators. Tests on the effects
of chemical and physical environments on cell
culture of Gymnema sylvestre showed that the
strength of medium salt did not significantly
affect cell growth, while sucrose concentration
and naphthalene acetic acid increased cell
growth.
Management Field experiments were conducted in India to determine the optimum NPK
fertilizer levels for cultivation of Gymnema
sylvestre. Application of 17:17:17 NPK ratio at
125 kg/ha gave maximum biomass, number of
primary and secondary branches, leaf area and
fresh and dry weight.
Harvesting The content of gymnemic acid of
leaves from 8 Gymnema sylvestre genotypes
collected from India showed high levels of variation across genotypes and seasons. The
gymnemic acid content varied between 4.3%
and 8.2% among the genotypes. Among the
seasons, the mean gymnemic acid contentofall

genotypes wasslightly higher during the rainy
season (6.5%), compared to the other seasons.

In anothertest with 1 genotype, leaves younger
than 2 months old had a much higher gymnemic acid content (7.1—7.6%) than older leaves of
3 to 4 months old (2.9-3.1%).
Handling after harvest The leaves and
roots of Gymnema sylvestre can be used fresh
or dried and powdered for later use. The dried
material can best be stored in airtight containers.
Genetic resources In India some small
germplasm collections of Gymnema sylvestre
exist. Apart from regions in India, where the
species has become relatively rare due to overharvesting and habitat destruction, it is not
likely to be threatened by genetic erosion, because it has a large area of distribution and it
is relatively common.
Prospects The prospects for Gymnema sylvestre as a medicinal plant seem considerable,

particularly for the treatment of diabetes. It
has been subject of a patent as an antidiabetic.
Tissue culture techniques are being developed
to obtain a high content of active constituents.
Moreresearch is needed to select high yielding
genotypes for cultivation purposes, as well as
proper cultivation techniques.
A complete taxonomic overview of Gymnema is
needed before a decision can be taken to include the genus in Marsdenia.
Major references Alberset al., 2003; Gurav
et al., 2007; Kanetkar et al., 2006; Leach, 2007;
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Lemmens, 2003; Malik et al, 2008; Porchezhian & Dobriyal, 2003; Preuss et al., 2004;
Royet al., 2008; von Koenen, 2001.
Other
references
Arunakumara
&
Subasinghe,

2004;

Burkill,

1985;

Debray,

Jacquemin & Razafindrambao, 1971; Forster,
1995; Galletto et al., 2004; Harakumar, Srimathi & Malarkodi, 1999; Khanna & Kannabiran,

2007; Khanna & Kannabiran, 2008; Kini &
Gowda, 1982; Lee, Hahn & Paek, 2007;
Madhavan & Manivannan, 2007; Poonkothai,
Hemaiswarya & Kavitha, 2005; Prasad etal.,
2002; Ravishankar, Ramesh & Rao, 2008; Saraswathy et al., 2002; Shankar & Rao, 2008;

Shankaret al., 2007; Singhet al., 2006a; Singh
et al., 2006b; Singhetal., 2008b.
Sources ofillustration Bridson & Troupin,
1985.

AuthorsR.B. Jiofack Tafokou

HAPLOPHYLLUM TUBERCULATUM (Forssk.)
A.Juss.
Protologue Mém. Mus. Hist. Nat. 12: 528
(1825).

Family Rutaceae
Chromosome number 2n = 18
Synonyms Haplophyllum villosulum Boiss.
& Hausskn. (1867).
Vernacular names Plant of the mosquito
(En).
Origin and geographic distribution Haplophyllum tuberculatum occurs throughout
northern Africa, east through the Arabian Peninsula to Israel and Pakistan. In tropical Africa, it occurs in Sudan and Somalia.

Uses In Sudana decoction of the aerial parts

is drunk to treat fever, as an antispasmodic

and antiflatulent and to treat allergic rhinitis.
A decoction of the leaves and stemsis externally applied for ear and eye problems, to relieve
toothache and pustules on the head. A decoction of the aerial parts is taken as a carminative and as a decongestant. A leafy stem extract is rubbed onto the skin to protect livestock from biting insects andflies.
In Egypt leafy stem infusions are taken to
treat nausea, constipation, malaria and gastric

disorders. In the north of Oman, the juice expressed from the leaves is externally applied as
a remedy for headaches andarthritis. The juice
is also used to remove warts and freckles and
also to treat skin infections and parasitic diseases. In Saudi Arabia, a Haplophyllum tuberculatum leaf infusion is taken to treat malaria,

rheumatoid arthritis and gynaecological disorders.
Haplophyllum tuberculatum has a distinctive
unpleasant odour, which makesit unattractive
to grazing livestock.
Properties Essential oils obtained from
Haplophyllum tuberculatum contain mainly
monoterpenes (77.8%), sesquiterpenes (13.8%)
and hydrocarbons and has a strong limescent.
The essential oils, from the aerial parts from
different provenances and different times of
harvesting, varied considerably. Essential oil
from Iranian plants contained c. 40 components. The main components of one sample
were linalool (15.5%), a@-pinene (7.9%) and limonene (5.3%), and of another sample limonene
(27.3%) and a-pinene (21.9%). Essential oils
from plants harvested in Omancontainedc. 30
compounds and the main components were Bphellandrene (23.3%), limonene (12.6%), Bocimene (12.3%), a-caryophyllene (11.6%),
myrcene (11.3%) and o-phellandrene (10.9%).
Essential oil from plants from Egypt contained
c. 88 components; the main component of the
oil was 3-carene, 48.2% when harvested in May
and 23.8% when harvested in July. Essential
oil from plants harvested in the United Arab
Emirates in May contained as main components o-phellandrene (10.7-32.9%), B-caryophyllene (6.3-12.8%), B-pinene (7.6-8.0%), limonene (4.0-9.6%) and 6-3-carene (5.5-6.0%).

Haplophyllum tuberculatum — wild

However,the oil distilled from plants collected
in April had as major components linalool
(15.0%), linalyl acetate (10.6%), B-caryophyllene (9.7%) and a-terpineol (6.7%).
Haplophyllum tuberculatum also contains a
range of alkaloids and lignans. From theaerial
parts the quinoline alkaloids dihydroperfam-
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ine, skimmianine, evoxine, y-fagarine, flinder-

sine, folifine and haplofoline, the tyramine
alkaloids tuberine, buchapine, haplotubinone,
tubacetine, tubasenecine and haplotubine were
isolated. From the aerial parts the lignan diphyllin, the arylnaphthalene lignans justicidinA and -B were isolated as well as the lignan
apioside tuberculatin.
Anessential oil originating from Omanpartially inhibited the growth of Escherichia coli,

guinea-pig ileum, rat uterus, rat stomach strip
and rat colon, thus demonstrating its antispasmodic potential. Dihydroperfamine showed
direct relaxation on smooth muscles, as well as

a hypotensiveaction.
Description Perennial herb, sometimes
woody at base, up to 40(-60) cm tall, glabrous
to short-hairy; stem usually much branched
from the base, sometimes with basal sterile

shoots, yellowish green to almost white; glands

Salmonella choleraesuis, and Bacillus subtilis.

numerous on all parts, very variable, incon-

The oil also affected the mycelial growth of
Curvularia lunata and Fusarium oxysporum in
a dose-dependent mannerbut had no effect on
the germination of their spores. Different extracts from the aerial parts from plants originating from Libya showed good antimicrobial
activity against Bacillus cereus, Bacillus subtilis, Enterococcus faecalis, Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureus, Staphylococcus epidermidis and Candida
albicans. Tuberine showed significant antimicrobial activity against Staphylococcus aureus,
Bacillus subtilis and Saccharomyces cerevisiae.
Several extracts from the aerial parts showed
significant antiplasmodial activity against
Plasmodium falciparum 3D7 (chloroquine sensitive) and D2 (chloroquine resistant and py-

spicuous to strongly warty, yellow. Leaves alternate, strong smelling; stipules absent; petiole short below, absent above; blade very variable, from almost circular, c. 2 mm X c. 2 mm,
to shortly obovate, elliptical, lanceolate or linear, 9-50 mm xX 2-17 mm, basetapering, mar-

gins entire, lobed or sometimes deeply cut into
3 lobes. Inflorescence a lax corymbose cyme,
terminal or in the upper leaf axils, 2-10(—15)
cm in diameter, many-flowered, but flowers
well-separated; bracts small, green. Flowers
bisexual, 5-merous, regular; pedicel short; sepals deltoid-ovate to broadly lanceolate, c. 1 mm

long, free; petals elliptical-oblong to oblongovate, 3-5.5 mm long, boat-shaped, narrowed
oP

rimethamine sensitive). An ethanol extract of

the aerial parts possessed good insecticidal
activity against Culex quinquefasciatus. A hexane extract of the aerial parts showed significant insecticidal activity against whitefly
adults (Bemisia tabaci). A chloroform extract of
the aerial parts showed moderate insecticidal
activity against larvae of Spodoptera littoralis.
Different extracts of the aerial parts showed
significant reduction of egg hatching and juvenile motility and increased egg and juvenile
mortality of the root-knot nematode Meloidogyne javanica. They also showed significant
molluscidal activity against Biomphalaria alexandrina.
Total extracts of the aerial parts showedsignificant in vitro cytotoxicity against a range of
tumourcell lines and normal peripheral blood
mononuclear cells (PBMCs). Extracts from the
aerial parts showed slight hepatoprotective
effect on paracetamol-induced liver damage in
mice.
The aqueous extract of the aerial parts of
plants collected from Sudan significantly decreased the contractility and the heart rate but
did not affect the flow rate of isolated perfused
rabbit heart. The extract also showeda significant relaxation of the isolated rabbit jejunum,

Haplophyllum tuberculatum — 1, part of flowering plant; 2, part of stem with linear leaves.
Redrawn and adapted by Iskak Syamsudin
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into a claw, bright yellow, glabrous; anthers
twice as many as the petals; ovary superior,
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HILDEBRANDTIA SEPALOSARendle

almost round, 5-lobed, 5-celled, style 1.5-2.5

ProtologueOliv., Fl. Trop. Afr. 4(2): 70 (1905).

mm long. Fruit a 3-5-lobed capsule, 2.5-4.5
mm X 1.5-2 mm, glabrous to white hairy, with
many inconspicuous to warty glands, segments
apically opening, 5-10-seeded. Seeds kidneyshaped, c. 1.5 mm long, dark brown to grey or
brownish-black, densely ridged.
Other botanical information Haplophyllum comprises c. 67 species in temperate and
subtropical Eurasia and northern Africa, extendingto tropical East Africa. In tropical East
Africa only 3 species occur.
Ecology Haplophyllum tuberculatum occurs
in sandy or stony desert or degraded steppe, on
a variety of soils, often on silt deposits, and

Family Convolvulaceae
Synonyms
_Hildebrandtia

macrophylla

Dammerex Chiov. (1932).

Origin and geographic distribution Hildebrandtia sepalosa occurs in Ethiopia, Somalia, Kenya and Tanzania.
Uses In Kenya a preparation of the roots is
taken as laxative. Samburu herdsmen in Kenya give a hot decoction of crushed roots to their
sheep and cattle as anthelminthic to treat gastrointestinal diseases with upper respiratory
tract infection.
Properties During screening tests conducted in Kenya for anthelmintic effects using mice

also in dried watercourses, coastal plains, cul-

as test animals, the extracts of Hildebrandtia

tivated or fallow land and ruderal localities,
from sea-level up to 1330 m altitude.
Propagation and planting Haplophyllum
tuberculatum can be propagated through seeds.
Genetic resources Haplophyllum tuberculatum is widespread and sometimes common
(e.g. in Egypt and Tunisia), but mostly it only
occurs sparsely.
Prospects The content and composition of
the essential oils obtained from Haplophyllum
tuberculatum is very variable, and pharmacological activity of extracts of aerial parts may
therefore differ considerably. The antimicrobial
activity is very promising and deserves more
attention.
As the aerial parts contain a variety of alkaloids, care should be taken by when using them
internally. The safety profiles need to be established.
Major references Abdelsalam & Bogdadi,
2010; Al-Burtamaniet al., 2005; Al Yousuf et
al., 2005; El-Tahir, Satti & Khalid, 1999; Ja-

sepalosa showed no effect against Heligmosomoides polygyrus, an intestinal parasite in
sheep and goats. However, tests carried out in
Samburu, Kenya, where the extracts of Hildebrandtia sepalosa were applied traditionally,
showed remarkable activity against sheep intestinal nematodes (Haemonchus spp., Trichostrogylus spp. and Oesophagostomum spp.) and
tapeworms (Monezia sp.).
Description Much-branched, dioecious xerophytic shrub up to 1.5 m tall; bark grey or
brown. Leaves alternate or 2-6 together on
short pubescent shoots, subsessile; stipules
absent; blade oblanceolate to spatulate, 2.5—11
mm X 1.5—4 mm, base cuneate, apex rounded to

mucronulate, nearly glabrous or occasionally
with scattered hairs, pale green, lateral veins

indistinct. Flowers solitary or 2—3 together on
short lateral shoots together with leaves, unisexual, regular, 4-merous. Male flowers with

vidnia, Miri & Banani, 1006; Kallel, Ouadday

& Ghrabi, 2009; Neuwinger, 1996; Townsend,
1986; Ulubelen & Oztürk, 2008: Varamini et
al., 2007.
Other references Abd-El-Kawyet al., 1989;
Abdel-Shafy, Soliman & Salwa, 2007; Ali,
Bashir & Rasheed, 2001; Ali et al., 1992; Al
Rehaily et al., 2001; Al-Shamma, Al-Douri &

Phillipson, 1979; Al-Yahyaet al., 1992; Brunke
et al., 1991; Gnan & Sherida, 1986; Khalid &
Waterman, 1981: Mohamed et al.,
Mohsen et al., 1989; Sheriha et al.,

1996;
1987;

Stephan, Al-Askari & Antoon, 1989; Yari, Masoudi & Rustaiyan, 2000.
Sources of illustration Townsend, 1986.
Authors N.S. Alvarez Cruz
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pedicel 1-2 mm long; sepals subequal, ovate to
broadly elliptical, 15-2 mm x 1.2-1.3 mm,
pubescent outside; corolla 8-8.5 mm long, tube
3-4 mm long, lobes 3-4 mm X 2.5-3 mm, pubescent on the outside; stamens 4, included,
two 3.5-4 mm long and two c. 2.5 mm long;
pistillode with 2 styles. Female flowers with
pedicel (8-)6 mm long, elongating to 8 mm;
sepals unequal, the 2 outer ones broadly ellip-

is therefore not in dangerof genetic erosion.
Prospects Hildebrandtia sepalosa is likely
to remain an important traditional veterinary
medicine against intestinal worms. Further
research to identify its phytochemically active
compounds and to test its pharmaceutical
properties is warranted.
Major references Demissew, 1996; Garcia,
Demissew & Thulin, 2006; Githiori, Athana-

tical, c. 6 mm X 5 mm, the 2 inner ones elliptical, c. 3 mm X 2 mm; corolla as in male flower

siadou & Thamsborg,
Verdcourt, 1963.

or slightly smaller; ovary superior, 2-celled,
styles 2, c. 5 mm long, with branched stigma
lobes; staminodes 4, without anthers. Fruit a

Other references Beentje, 1994; Dalle,
Maass & Isselstein, 205; Gathuma et al., 2004;
Gemedo-Dalle, Maass & Isselstein, 2005; Gi-

globose to ovoid capsule, 4-5 mm in diameter,

thiori et al., 2004; Morgan, 1981; Nanyingi et

4-valved, 4-seeded, subtended by persistent

al., 2008; Sebsebe Demissew, 2006; Severino &
Ambrosio, 2012.
Authors L.P.A. Oyen

calyx; 2 outer sepals broadly elliptical, 8-12

mm X 8-10 mm, fused to pedicel for 3.5—4.5
mm; 2 inner sepals broadly elliptical, 3-5 mm

2006;

Staples,

1990;

x 2-3.5 mm, glabrous. Seeds ovoid-trigonous, c.

3 mm xX 2 mm, minutely reticulate.
Other botanical
information Hildebrandtia comprises 8 species in East Africa

HOODIA GORDONII (Masson) Sweet ex Decne.

and Arabia,

Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
SynonymsHoodia pillansii N.E.Br. (1909).
Vernacular names Hoodia cactus, ghaap
(En).
Origin and geographic distribution Hoodia gordonii occurs in arid and very arid areas
from Namibia through the Great Karoo region
to Free State and North Cape and West Cape
provinces of South Africa.
Uses The Sanpeople of Namibia occasionally
eat the fresh or cooked young juicy stems of
Hoodia gordonii and related species as food,
but more importantly, they chew pieces of the
bitter stems to suppress hungerandthirst dur-

and

3

in

Madagascar.

Hilde-

brandtia sepalosa is closely related to Hildebrandtia diredawaensis Sebsebe, which has
exserted

stamens

and

non-accrescent

inner

sepals.
Several other Hildebrandtia species are medicinally used in eastern Africa.
Hildebrandtia obcordata S.Moore is a shrub
occurring in Ethiopia, Somalia, Kenya and
Uganda. In Kenyaan infusion of the roots with
milk is drunk as a laxative. In southern Oroma
land, Ethiopia, smoke from burning twigs generated in sauna-like rooms was used by Borana
women as perfume and cleansing. The leaves
are eaten by camels, donkeys, goats and sheep.
Hildebrandtia somalensis Engl. ex Peters is a
small shrub or climber with unisexual 3merous flowers occurring in Ethiopia, Somalia
and Kenya. Like Hildebrandtia obcordata the
twigs are burned and the smoke is used by
Borana women to cleanse and perfumetheir
bodies and clothes.
Ecology Hildebrandtia sepalosa occurs in
Acacia-Commiphora-Euphorbia-Sansevieria
open bushland on sand overlimestone, in bushland or open Terminalia woodland on reddish
sand dunes, or in Themeda grassland on red
sandy clay-loam, from sea-level up to 1150 m
altitude.
Propagation and planting Hildebrandtia
sepalosa is propagatedby seed.
Genetic resources Hildebrandtia sepalosa
is fairly widespread and not considered rare; it

Protologue in A.DC., Prodr. 8: 665 (1844).

ee
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ing long hunting trips or periods of food scarcity. This use has led to the development of
‘Hoodia extract’ widely used as a food additive
to fight obesity. This development process has
been the subject of a long and bitter controversy over intellectual property rights and compensation for the use of traditional knowledge
of plants between the San people on one hand
and a South African research organization and
pharmaceutical companies on the other. The
use of Hoodia was noted by scientists of the
South African Council of Scientific and Industrial Research (CSIR) in the 1960s. Following
research into the food value and chemical composition of the plant, CSIR filed for a patent on
the use of the purported active compound
‘P57A53’, which was granted in 1995. In 1998
CSIR lieensed the use of P57A53 to the British
pharmaceutical research company Phytopharm, specialized in the development of phytomedicines. The aim was the development and
worldwide marketing of the patented extract
P57A53 from Hoodia for suppressing appetite,
treatment of eating disorders, obesity and diabetes mellitus. In 1998 Phytopharm reported
completed pre-clinical studies and a proof-ofprinciple clinical study. In the same year Phytopharm signed a sub-licensing agreement with
Pfizer to raise additional funds to develop and
commercialise P57A53. In 2001 representatives
of the San people were informed about the patent. As a result of the outrage over the patent
and in line with the Convention on Biological
Diversity (CBD) signed in 1992 at the Earth
Summit in Rio de Janeiro, negotiations were
started between San representatives and
CSIR. This resulted in apologies from CSIR for
not consulting with the San, and in the first
benefit-sharing agreement compensating for
the use of traditional knowledge of a plant species, signed in 2003. Under the agreement the
San would be entitled to 8% of all payments
CSIR receives from its licensee, as well as 6%
of all royalties once a drug is commercialised.
After the shutdown of its Natureceuticals
group, Pfizer pulled out of the agreement and a
new agreement was signed between Phytopharm and Unilever. Although Phytopharm
announced successful progress towards regulatory approval, results of a clinical study using
Hoodia extract in a drink-based product led
Unilever to conclude that prospects of further
development of the product concept were bleak.
While Unilever had developed and patented
several technological inventions including
methods for the micropropagation of Hoodia

plants in 2008, it pulled out of the agreement
at the end of the year. Although Phytopharm
was negatively impacted by the Unilever decision, it still believes that the pre-clinical and
clinical data of the Hoodia extract justify further studies on appetite suppression and obesity, as well as for pharmaceutical and veterinary applications. In recent years the extract
has been developed into appetite suppressant
food additives used worldwide, although scientific proof of the efficacy and safety is still limited. Products based on the extract are often
sold through the Internet. Unfortunately, Hoodia extracts of doubtful quality are also sold
through Internet and their compliance with
intellectual property rights law and with
CITES regulationsis often questionable.
In traditional medicine the San use the plant
also as a stomachic, and against indigestion,
diabetes, tuberculosis and hypertension. Made
into a tincture with brandyit is applied against
haemorrhoids. Honey from the flowers is reportedly used in the treatmentof cancer.
Hoodia gordonii is occasionally grown as ornamental.
Production and international trade
Trade in Hoodia plants, including Hoodiagordonii andits products, is subject to strict regulation under Appendix II of CITES. Although a
permit is required for the collection, possession
and transport and export, uncontrolled illicit
trade, especially through Internet, seems
common, but amounts traded are unknown.

Recently commercial cultivation of Hoodia gordonii grown for its appetite-suppressing products, has started in South Africa and Namibia.

The regulated production is organized through
the Southern African Hoodia Growers Association in which growers in Namibia, Botswana
and South Africa are organized. In 2006 the
Association signed a profit-sharing agreement

with representatives of the San people.
Properties The most characteristic secondary metabolites in Hoodia species are pregnane
glycosides. In Hoodia gordonii many of them
have been identified, including more than 25
hoodigosides, several hoodistanalosides and
gordonosides. The glycosides consist of a 12hydroxypregnane aglycon linked with several
6-deoxy sugars or 2,6-dideoxy sugars. The most
common aglycons are hoodigogenin A and
calogenin. Hoodigogenin A is a 3B,12p,14Btrihydroxy-pregn-5-en-20-one. The active appetite-suppressing compound has been identified
as 12-tigloyloxy-14-hydroxypregn-5-en-20-one
linked at the 3-position with a chain of 3 sug-
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ars (D-thevetose, D-cymarose and D-cymarose).
It is commonly referred to as P57A53 or simply
P57. Quantitative analyses showed big differences in the contents. An extract of dried Hoodia gordonii contained 2.1% total steroid glycosides. The content of the single compound
P57A53 was found to be between 0.05% and
0.005%. In commercial Hoodia gordonii extract
a very similar glycoside is also present, differing only in the presence of a chain of 4 sugar
units. P57A53 has also been identified in Hoodia currorii (Hook.) Decne., Hoodia ruschii
Dinter, Hoodia pilifera (L.f.) Plowes and Hoodia parviflora N.E.Br.
Feeding experiments in which rats were given
extracts of Hoodia gordonii or pure P57A53
have shown a reduction in both food intake and
body weight. Direct injection of P57A53 into
the brain of rats also showed a reduction of
food intake and an increased level of ATP in
the hypothalamus, suggesting an effect of the
active compound on the central nervous system. In patent applications, antidiabetic effects
of the extract and reduction of damage caused
by excessive production of gastric acid have
been reported. Information on the appetite
depressing effect of P57A53 in humans is
scarce. In a trial with humans, consumption of
purified Hoodia gordonii extract during 15
days appeared to be associated with significant
adverse side effects, including episodes of nausea, emesis, and disturbances of skin sensation, while blood pressure, pulse, heart rate,

bilirubin and alkaline phosphatase were increased. The extract was less well tolerated
than the placebo and did not show anysignificant effects on energy intakes or body weights.
A phase 2 clinical trial on humans wasdiscontinued for unknown reasons. It has been suggested that the experiment showed a lack of
pharmacological efficacy of the drug as administered, although several experiments had earlier shownits efficacy. Traditionally, San people chewed parts of the stem for prolonged periods of time. Intake of P57A53 e.g. as tablet or
as drink may not produce the sameresult. Results of other experiments have not yet been
published.
Hoodia gordonii extract did not show genotoxicity in 2 assays in vitro, a bacterial mutation
assay and a gene mutation assay using mouse
lymphomacells. A bone marrow micronucleus
assay in the mouse, with high doses of extract
injected, showed no change in mean frequencies of micronucleated polychromatic erythrocytes of treated animals. The results were tak-

en to indicate that Hoodia gordonii extract is
non-genotoxic under the conditions of the test.
In tests with pregnant rabbits and mice, test
animals were given high daily doses of Hoodia
extract (maximum 12 mg/kg and 50 mg/kg,
respectively) for several weeks during pregnancy. The higher doses showed reduced food
intake. At doses that reduced maternal feed
consumption in mice, Hoodia gordonii extract
delayed foetal development.
While traditional use of Hoodia suggest that it
is safe if used appropriately, experiments testing the safety have given mixed results. In
addition, results of studies on the safety of
long-term use of Hoodia extract by humans
havenot yet been reported.
Adulterations and substitutes Theorigin
and identity of many Hoodia appetitesupressing products, especially those offered
via Internet, is questionable. Adulterations
with other Hoodia species and even with material of Cereus, Echinopsis and Opuntia (Cactaceae) and Aloe (Asphodelaceae) have been

reported. In a test 2 out of 10 samples showed
low contents of the active ingredient, the other
8 samples did not contain P57A58 atall. Hoodia species and species of related genera are
very similar and harvested material is very
difficult to identify unless the exact location of
origin is knownor if accompanying herbarium
material is available. Standard chemical methods of analysis are inadequate and specialized
TLC or HPLC chromatographic methods are
needed. Alternatively, the P57A53 content
should be measured.
Description Many-stemmed, spiny, succulent shrub up to 100 cm tall and 60 cm broad.
Stems 10-100 cm long, 2.5—5 cm thick, erect,

obtusely angular, fleshy and fairly hard, glabrous, grey-green to grey-brown. Leaves reduced to spiny tubercles; stipules absent; tubercles prominent, 5-15(-20) mm long,deltoid,
laterally flattened, fused in lower half of stem
into 11-17 obtuse, vertical ridges, each tipped
with a sharp spine 6-12 mm long. Inflorescence mainly at apex of stem, 1—4-flowered,
glabrous, with many deltoid bracts. Flowers
opening successively, bisexual, regular, 5merous, malodorous; pedicel 8-30 mm long;

sepals ovate-lanceolate and overlapping at
base, 5-6 mm X 2-4 mm, acuminate, appressed
to corolla; corolla somewhat rotate, nearly circular to 5-lobed, (4—)5—10 cm in diameter, outside pale flesh-coloured with darker veins, inside flesh-coloured to deep purple-red usually
with darker veins,

smooth to covered with
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small conical papillae, each tipped with a bristle up to 2.0(-2.5) mm long, tube 1-1.5 mm Xx
4.5-6 mm at mouth, enclosing most of gynostegium, formed entirely by annular thickening
near base, lobes broadly ovate, up to 1.5 mm Xx
5 cm, spreading, abruptly narrowinginto subulate, 3-6 mm long point; corona 1.5-2.0 mm X
4-6 mm, purple-black, glabrous, divided in
small outer and inner lobes; anthers united

with gynoecium forming a gynostegium with
anthers horizontal on top of style-head, filaments joined forming a short sheath around
the style. Fruit composed of 2 follicles, these
erect, slender, horn-like, 9-11.5 cm long, di-

verging at 30—60°, greenish, glabrous, smooth,
180—190-seeded. Seeds with tuft of hairs at one
side.
Other botanical information Hoodia
comprises about 13 species that all occur in
southern Africa, from Angola to the Cape provinces and the Orange river basin in South Africa, with a single species also in Botswana and
Zimbabwe. Hoodia gordonii is very variable. In
the past it has been subdivided into numerous
species, but in a review covering the whole
range of the current species, the subdivision
was not maintained.
When not in flower, Hoodia gordonii is easily
confused with Hoodia currorii (Hook.) Decne.,
but the latter is a more tangled, untidy-looking
shrub. Natural hybrids have been recorded
between Hoodia gordonii and Hoodia flava
(N.E.Br.) Plowes. The plants werefertile and
backcrosses with the parents successful. Natural intergeneric crosses include: Hoodia gordonit X Orbeopsis lutea (N.E.Br.) L.C.Leach
subsp. vaga (N.E.Br.) L.C.Leach and Hoodia
gordonii x Stapelia arenosa Luckhoff.
Several other Hoodia species are used in traditional medicine.
Hoodia parviflora N.E.Br. is the largest Hoodia with stems up to 2 m tall and 11 cm thick
and large flowers. It occurs in south-western
Angola and north-western Namibia. It is traditionally used for vermin control.
Hoodia pedicellata (Schinz) Plowes (synonym:
Trichocaulon pedicellatum Schinz) is a succulent herb with many stems with ridges of nonpersistent spines on the tubercles, endemic to
an 80 km wide coastal strip in the Namib desert region to south-western Angola. It is occasionally grown by succulent enthusiasts, but is
difficult to grow, as both high temperatures
combined with sunshine and low temperatures
with high humidity are detrimental. Topnaar
people in Namibia eat the succulent core of the

stems raw like those of Hoodia currorii (Hook.)
Decne. in spite of their bitterness. This lowers
blood pressure, cures indigestion, stomach pain
and colds. The fleshy part of the stem is also
applied to the eyes to relieve eye-pain. Sugar
water to which pieces of stem are added, makes

a refreshing drink.
Hoodia pilifera (L.f.) Plowes is a succulent
shrub up to 80 cm tall and 2 m in diameter,
stems up to 6 cm thick, with 20-84 ridges of
spiny tubercles, flowers up to 3 cm in diameter,
foul-smelling. It occurs mainly in the Karoo
region of South Africa. In traditional medicine
it is used to treat pulmonary tuberculosis and
haemorrhoids and as stomachic. Hoodia pillansil, now a synonym of Hoodia gordonii, has
been classified as a subspecies of Hoodia pilifera. Because of this confusion it is not always
clear from the literature if P57A53 is present
in Hoodia pilifera.
Hoodia officinalis (N.E.Br.) Plowes is a small
succulent shrub with erect or sprawling stems
up to a maximum of 40 cm long and 7 cm in
diameter, with small flowers. It occurs from

southern Namibia eastward just reaching
western Free State province of South Africa. In
traditional medicine Hoodia officinalis is used
to treat haemorrhoids. It is occasionally cultivated as ornamental by succulent enthusiasts,

but pollination is difficult and seed hard to
obtain. Propagation by cuttings is possible using stems cut near the base. Stem tips often
suffer from sun scorch androtting.
Growth and development Hoodia gordonii
flowers annually in spring in the western parts
of its distribution area, and in summer in cen-

tral parts. Inflorescences persist and old inflorescences may produce flowers in subsequent
years but the newest inflorescences near the
apex bear mostflowers. Flowering disrupts the
arrangement of the ridges of tubercles along
the stem. Growth between consecutive flowering seasons is usually small in extent and the
orderly arrangement of ridges is not restored,
so that they can only be counted at the base of
the stem. Each tubercle bears a leaf-rudiment
that is modified into a sharp spine. In young
seedlings the leaf-like nature of this spine can
still be recognized in traces of the blade and
midrib. The spines on the tubercles are normally very hard, but becomesoft and pliable when
moistened as during a nocturnal mist.
Ecology Hoodia gordonii occurs in a wide
range of arid habitats in desert, semi-desert
and savannavegetation, from coastal to mountainous, on gentle to steep shale ridges, in dry
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rocky places to sandy spots in riverbeds. It is
most common in summer-rainfall areas and is
of only scattered occurrence in drier winterrainfall areas where some summer rainfall
occurs. An exception is the population in the
Tankwa Karoo area, which is also the only

population on sandstone-derivedsoil.
Populations tend to originate in scrub vegetation and may grow to become dominant.
Propagation and planting Hoodia gordonii is propagated by seed. Methods of micropropagation have been developed and patented.
When seedlings are 6-8 months old and about
5 cm tall they are transplanted into thefield.
ManagementIn parallel with chemical investigations, CSIR started agronomic research on
Hoodia in 1998, which demonstrated that
large-scale, commercial production is possible.
Work started with the identification of a large,
well-documented natural stand of Hoodia gordonii on a farm in Pella district in the Northern Cape Province. Plant material for research
and seed for further work were collected from
there. Between 1999 and 2004, a series of experiments were conducted to develop and optimise techniques for seed collection and storage,
seedling propagation, irrigation and fertilizer
requirements, pest and disease identification
and control measures as well as harvesting
techniques. The results of these trials, which
are so far unpublished, provided the basis for
large, commercial scale trials (70 ha). Since
2005 commercial farms have been established.
In the field, plants are grown underdrip irrigation, with fertilizer applications optimized for
glycosides production. The use of pesticides is
avoided to ensure that the crop is as free of
chemical contamination as possible.
Harvesting When harvesting Hoodia gordonii, whole plants are collected and brought to
a central point where they are cleaned and
where roots are removed. Conservation authorities in South Africa issue permits for controlled harvesting. Harvesting from the wild is
done throughout the year with a peak during
the flowering season.
Handling after harvest After collection
stems are cut into small pieces and dried. The
active compound seemsstable in the dried material. As part of its Hoodia programme, CSIR
developed a method of commercial processing
of cultivated plants. After harvesting stems are
washed, cut up and dried undercontrolled con-

ditions, then finely ground. The ground material is extracted with aqueous methanol at 50—
80°C. Fats and waxes are removed by cooling

and filtration followed by washing with nheptane. To further concentrate and purify the
extract it is extracted with n-butanone and nheptane and subsequently cleaned with an
EDTAsolution and active carbon. After removal of any remaining solvent and chemicaltesting for purity, the Hoodia extract is ready for
packinganddistribution.
Genetic resources Although Hoodia gordonii is widespread, occurring over an estimated 850,000 km?, it has undergone significant
decline as a result of indiscriminate harvesting. As a result of the high economic value of
this species even remote areas of its distribution range are likely to have been harvested.
However, no data exist to quantify the degree
of decline. The conservation situation is complicated by the similarity of many Hoodia and
related species, which makesit likely that they
are all affected by illicit harvesting. This may
affect the conservation status of rarer species.
Three Hoodia species are listed in the IUCN
Red list of threatened species: Hoodia juttae
Dinter,

Hoodia

ruschii

Dinter

and

Hoodia

triebneri (Nel) Bruyns. In South Africa and
Namibia most Hoodia species are protected.
Breeding Information on breeding or selection aiming at higher P57A53 yields or better
agronomic characteristics have not yet been
published.
Prospects Theefficacy and safety of P57A53
and Hoodia gordonii extract as appetite suppressing food additives in humans needs to be
established beyond doubt if they are to outgrow
their current status as ‘cult food’. Even more
rigorous testing is required if they are to become accepted as pharmaceutical drugs for the
treatment of obesity, diabetes mellitus.
Major references Bruyns, 1993b; Bruyns,
2005; Glasl, 2009; Kbight et al., 2012; Oliver,
2005; Russell & Swindells, 2012; van Heerden,
2008; van Heerden et al., 2007; van Wyk,

2008a; Vermaak, Hamman & Viljoen, 2011.
Other references Archer & Victor, 2003;
Blom et al., 2011; Bruyns, 2000; Dent et al.,

2012a; Dent et al., 2012b; Eloff et al., 2010;
Goswami, Khale & Shah, 2011; Loots, 2005;
Poddar et al., 2011; Raimondo et al., 2008;
Rumalla et al., 2008; Scott et al., 2012;

SEPASAL, 2012a; Shukla et al., 2009; Tibe,
Modise & Mogotsi, 2008; Tränkle & Hübner,
1992: Van den Eynden, Vernemmen & Van
Damme, 1992; Vermeylen,, 2007; Wynberg,

2004; Yulianaet al., 2010.
Authors L.P.A. Oyen
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HUERNIA KENIENSIS R.E.Fr.
Protologue Acta Horti Berg. 9: 79 (1927).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22, 44
Vernacular names Kenyan dragon flower
(En).
Origin and geographic distribution Huernia keniensis occurs in Kenya and Tanzania.
Uses In Kenya the sap from the stem is applied to woundsto dry them.
Huernia keniensis is grown as an ornamental
in rock gardens and containers.
Description Small clump-forming shrub
with succulent, 5-angular stems, up to 12 cm
long and c. 1 cm in diameter, prostrate to erect,
irregularly branching, grey-green with small
brownish spots or reddish apex; tubercles small
to large, acute; sap from stems clear. Leaves
rudimentary or absent. Flowers 1—2 together,
axillary, from the base or middle of the stems,
bisexual, 5-merous, regular, drooping; pedicel
c. 5 mm long; sepals triangular, c. 6 mm long;
corolla 2-3(-5) cm in diameter, deeply campanulate or cup-shaped to globose, outside reddish to purplish, rarely cream-coloured, with
pale venation, inside dark purple, densely papillose or sometimes glabrous, corolla lobes
broadly triangular, with apex curved backwards, sometimes with 5 smaller lobes in the
angle between the main lobes, more or less
papillose on both sides, outer corona blackish
purple, inner corona lobes fused into a disc.
Fruit consists of a pair of follicles. Seeds with
coma at apex.

Other botanical information Huernia
comprises about 70 species; about 60 species
occur in East and southern Africa, 1 species

Huernia keniensis — wild

occurs in Nigeria, 6 in Yemen and 3 in Saudi
Arabia. Many species can be grown as an ornamental in rock gardens or containers. Several intergeneric and intrageneric hybrids created in cultivation are known. Huernia differs
from the morphologically very closely associated Duvalia by having glabrous stems without
stipules.
In Huernia keniensis 5 varieties have been
recognized, mainly based on differences in corolla size and shape. Flowers occur from June
to October and do not have a carrion-like smell.
Other Huernia species with medicinal uses are
known in East and southern Africa. The
crushed leaves of Huernia concinna N.E.Br.
from Ethiopia and Somalia are used in Ethiopia as a dressing to reduce swellings. Huernia
hystrix (Hook.f.) N.E.Br. occurs in Zimbabwe,
Mozambique, South Africa and Swaziland. In
Swaziland a stem infusion is taken as a sexual
stimulant. It is drought-tolerant and can be
grown in rock gardens. Stem and root extract
showed anti-inflammatory activity in vitro. It
has become rare in South Africa due to overharvesting and in-vitro propagation techniques
have been developed.
Ecology Huernia keniensis occurs in stony
to rocky localities, usually in bright shade, at
1500-2000 m altitude.
Propagation
and
planting
Huernia
keniensis, like other Huernia spp., is easy to
propagate by stem cuttings. It is self-sterile
and flowers from different clones are needed to
produceviable seeds.
ManagementTheplant should be keptrelatively dry in the cold season at temperatures
not lower than 10°C. It prefers a gritty, fast
draining soil, which needs to get quite dry before watering.
Diseases and pests Huernia keniensis
should not be exposed to direct sun that make
them turn brown, andstops growth. It is sensitive to mealy bugs.
Genetic resources It is not known whether
Huernia keniensis is common in its natural
environment, but it is morphologically variable
and quite commonly cultivated as an ornamental. Therefore, it seems unlikely to be threatened by genetic erosion.
Prospects Huernia keniensis will remain of
limited importance as a medicinal plant. However, as an ornamentalit is of interest to plant
collectors.
Major references Albers & Meve (Editors),
2002; Kokwaro, 1993; Leach, 1988.
Other references Amoo, Finnie & Van
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Staden, 2009; Ndawonde et al., 2007; Teklehaymanot & Giday, 2007.
Authors G.H. Schmelzer

IPOMOEA ASARIFOLIA(Desr.) Roem. & Schult.
Protologue Syst. Veg. 4: 251 (1819).
Family Convolvulaceae
Chromosome number2n = 30
Synonyms Ipomoea repens Lam. (1791).
Vernacular names Salsa brava, salsa da
rua (Po).
Origin and geographic distribution The
origin of Ipomoea asarifolia is unknown. It has
been hypothesized that it originated in southern India and that early European visitors of
the region spread it around the world because
of its medicinal uses. It has also been stated
that Ipomoea asarifolia is native to tropical
America. It occurs almost throughout the tropics, including North Africa andin tropical Africa from Cape Verde and Senegal through Mali
and Cameroon eastward to Sudan and southward to Angola, Zambia and Mozambique. It
seems absent from eastern Africa and the Indian Oceanislands.
Uses Ipomoeaasarifolia has many medicinal
uses throughout West Africa, despite its toxicity. In Togo powdered root in water is drunk
against stomach problems. A root decoction is
taken orally against Guinea worm infections.
In Senegal a compress of the crushed whole
plant is applied to wounds and a decoction of
the plant is drunk against post-partum haemorrhage. In Côte d'Ivoire the pulped leafy
stems mixed with lemon and water are taken
as an ecbolic. In Togo the pulped leaves are
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externally applied against tetanus or meningitis. In Mali the ash of leafy stems mixed with
shea butter is given to patients to restore
strength. In Burkina Faso pulped leaves are
used as a wash against intestinal worms. In
Benin a decoction of leafy stems with those of
Cissus quadrangularis L. and of Borreria sp. is
used as a bath against fractures; in a mixture
with other plants it is applied to insect stings.
A leaf decoction is taken to treat fever and convulsions. In Nigeria a decoction of the aerial
parts is applied against boils and taken against
stomach problems. A leaf decoction is taken
internally and as a washfor feverish chills and
rheumatic pains. In Nigeria and Mauritania a
poultice of the leaves is applied to guinea-worm
sores. In Nigeria the flowers boiled with beans
are eaten as a remedyfor syphilis. In northern
Ghana cattle affected with ‘garli’ disease are
treated with concoctions of the stems and roots
mixed with those of various plants. This infusion is fed to the animal, while the pulverized
charcoal of the burnt plants, mixed with shea
butter, is rubbed onthejoints.
The plant contains toxic substances and is not
eaten by man, nor by grazing animals. Young
leaves are nonetheless reportedly eaten in soup
during the dry season in northern Benin. In
northern Nigeria it is reported to provoke diarrhoea in horses if accidentally grazed, and
causes madness and death in camels. Camels
are reported to eat small amounts of it in Senegal, sheep in Mauritania and chicken in Sudan. In Brazil madness is reported to be one of
the symptomsassociated with the consumption
of the plant. In Senegal a decoction of the plant
is used to stain cloths and the hair black, while

in Mauritania the ashes of the plant mixed
with indigo provide a blue dye for cloth. The
dried stems are used as tinder, and the leaves
are sometimes used to wrap the feet or hands
after application of henna. The planttrails over
sand dunesandis a good sandbinder. The long
stems are used as rope.
Production and international trade /pomoea asarifolia is only traded locally.
Properties The leaf extract contains carbohydrates, tannins, saponins, terpenes and steroids. Two triacylated and tetraglucosylated
anthocyanins derived from cyanidin were isolated from the flowers. Four acylated anthocyanins have been isolated from the aerial parts.
Ergoline alkaloids have also been isolated from
the aerial parts, but were found to belong to
fungi of the Clavicipitaceae family, which are
associated with the plant. These compounds
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are responsible for occasional outbreaksof poisoning in cattle, sheep and goats.
The ethanol and ethylacetate extracts of the
plant have showna strong acetylcholinesterase
inhibitory effect in vitro. In a laboratory experiment it was shown that leaf extracts contain
potent hepatoprotective and curative compounds against CCli-induced liver damage in
rats as indicated by reducedlevels of indicator
enzymes and a reduction of CCli-induced damage comparable to the effect of the drug silymarin.
The antinociceptive effect of the aqueous
methanol extract of the leaves was shown by
its ability to reduce the numberofacetic acidinduced abdominal writhing in mice. The extract shows prolonged and strong pain inhibition, indicating both antinociceptive and antiinflammatory properties.
Analysis of the nutritional value of Ipomoea
asarifolia leaves revealed appreciable amounts
of crude protein (21 g per 100 g dry matter).
The levels of lead, oxalates and phytates in the
plant samples were low compared with recommended maximafor these compounds. The risk
of ergot-like intoxication, however, greatly reduces the valueof the plant as a fodder.
Adulterations and substitutes Ipomoea
asarifolia and Ipomoea pes-caprae (L.) R.Br.
are very similar and often used for the same
purposes.
Description Perennial, glabrous, trailing
herb up to 3 m long, with short upright shoots;
stems thick, terete or angular. Leaves alternate, simple and entire; petiole 3-8.5 cm long,
rather thick, deeply grooved above, smooth or
minutely muricate; blade circular to reniform,
3.5-7 cm X 3.5-8.5 cm, base cordate with
rounded lobes, apex rounded, sometimes emar-

ginate, mucronulate, leathery, folded along the
midrib. Inflorescence an axillary cyme, often
together with an axillary leafy shoot, 1—fewflowered; peduncle 2—5 cm long; bracts ovate,

minute. Flowers bisexual, almost regular, 5merous; pedicel 1.5—3 cm long; sepals unequal,
elliptical-oblong,

obtuse,

mucronulate,

inner

ones 8-11 mm long, outer ones 5-8 mm long,
more or less muricate; corolla funnel-shaped,

up to 6.5 em long, pinkish-purple with a darker
centre; stamens 5, inserted near the base of the
corolla tube, filaments filiform, unequal in
length; disk annular; ovary superior, glabrous,

style filiform, included, stigma 2-globular.
Fruit a globose, glabrous capsule, 1-1.5 cm in
diameter. Seeds 5-7 mmlong,black, glabrous.
Other botanical information Ipomoea is a
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Ipomoea asarifolia — 1, part of stem with fruits;
2, flowering andfruiting stem; 3, flower.
Redrawn and adapted by J.M. de Vries
large and complex genus containing 500-600
species of vines and shrubs, widely distributed
throughoutthe tropics and subtropics.
Several other Ipomoea spp. occurring in West
Africa are used medicinally.
Ipomoea argentaurata Hallier f. is a hairy annual herb with lanceolate leaves and pale pink
flowers with a dark centre, and occurs
throughout West Africa except the most humid
parts, eastwards to the Central African Repub-

lic and Gabon. In Cote d’Ivoire a decoction of
the aerial parts is drunk, while cola nuts are
eaten, to improve spermatogenesis. In Benin a
leaf decoction, together with leaves of Ficus
vallis-choudae Delile, is drunk to treat hyperthermia. A decoction of the leafy twigs is taken
to treat kwashiorkor.
Ipomoea dichroa Hochst. ex Choisy is a hairy,
annual twining herb with small purple flowers
occurring widespread in West Africa, parts of
East and southern Africa, and also in India. In
Nigeria the dried powdered leaves are applied
to burns. The seeds, together with those of Hibiscus sabdariffa L., are taken as a purgative.
The thickened roots are used as love-charm.
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The plant is browsed by cattle throughout West
Africa.
Ipomoea hederacea Jacq. (Mexican morning
glory) is a perennial herb with pale blue flowers, native of tropical America but has spread
to Europe, northern and tropical Africa and
parts of Asia and Australia. In tropical Africa it
occurs in Benin, Nigeria, Ethiopia and Sudan,
but possible also elsewhere. In Sudan the
roasted and powdered seeds are mixed with
yoghurt and taken as a purgative.
Ipomoea turbinata Lag. (synonym: Ipomoea
muricata (L.) Jacq. non Cav.) is usually an
annual climber, originating from Central
America but widely naturalized in tropical and
subtropical regions including grassland and
riverine forest in tropical Africa. Its seeds are
locally used in West Africa as laxative and coffee substitute, but seeds, stems and leaves

have been used for generations in traditional
medicine in the Philippines, particularly to
treat earache, pharyngitis, allergic dermatitis,
wounds and burns, and as antidote against
poisoning. Tests showed that seed extracts
have analgesic, antibacterial and antifungal
properties. Ipomoea turbinata is also planted
as ornamental, but in some regions it has a
reputation as troublesome weed.
Growth and development Under controlled environmental conditions Jpomoea
asarifolia produced leaves with high leaf dry
mass and leaf area per total plant dry mass
under low light conditions. High light conditions initially caused an increased growthrate,
which later evened out. Ipomoea asarifolia can
be foundflowering aslong assufficient wateris
available.
Ecology Ipomoea asarifolia is a common
plant of hydromorphicsoils, low-lying places in
inland
valleys
or
along
streams
and
riverbanks. It is sometimes weedy.
Propagation
and
planting
Ipomoea
asarifolia reproduces naturally from seed and
stem pieces. In an experiment to test seed sur-

vival rates of weed species conducted in Brazil,
the survival rates of Ipomoea asarifolia seed
were too low to allow for a build-up of their
numbers in the soil seed bank. Mechanical
scarification of seed enhanced germination to
100% in 3 days. Chemical scarification had
only limited effect. Germination was independent of light exposure.
Diseases and pests In South America /pomoea asarifolia is attacked by tortoise beetles
(Stolas sp.). The beetle is heavily parasitized
by the wasp Emersonella neveipes, which also

parasitizes on Chelymorphacassidea, a pest of
sweet potato.

Genetic resources Ipomoea asarifolia is
widespread and commonandis in no dangerof
genetic erosion.
Prospects Ipomoea asarifolia is likely to
remain an important plant in herbal medicine,
although more research is needed to identify
the compounds responsible for the activities
and their pharmacology. The symbiosis with a
toxic fungus warrants more toxicology tests,
also to find ways to clean the aerial parts before using them medicinally.
Major references Austin, 2005; Baerts &
Lehmann, 2012e; Burkill, 1985; Farida et al.,
2012; Goncalves, 1987; Lawal et al., 2010; Meira et al., 2012; Markert et al., 2008; Medairos

et al., 2008; Salles et al., 2011.
Other references Achigan-Dako

et

al.,

2010; Agaie, Salisu & Ebbo, 2007; Dias Filho,
1999; Ekenyem, 2006; Ekenyem & Madubuike,
2006; Ekpa, 1996; Feitosa et al., 2011; Heine,
1963a; Jegede et al., 2009; Kucht et al., 2004;

Pale et al., 2003.
Sources of illustration Andrews, 1956.
Authors D.E. Tsala

IPOMOEA MAURITIANAJacq.
Protologue Collectanea 4: 216 (1791).
Family Convolvulaceae
Chromosome number2n = 30
Synonyms Ipomoea paniculata (L.) R.Br.

(1810).
Vernacular names Giant potato, Natal
cotton plant, giant forest ipomoea, palmate
morning glory (En).
Origin and geographic distribution The
origin of Ipomoea mauritiana is uncertain. It is
originally described from herbarium material
from Mauritius, but is now present throughout
the tropics and subtropics. It is recorded from
most countries of tropical Africa, and also in
South Africa.
Uses A decoction of the roots and leaves is
widely taken to treat diarrhoea, as a purgative
and diuretic. In Senegal a maceration of the
powdered roots is also taken as an abortifacient, while an extract of the root is taken as

galactagogue. In Côte d'Ivoire a decoction of
the dried roots is administered as enema to
treat kidney-pains, female sterility, and to ensure a good pregnancy and to avoid miscarriages. In Benin a decoction of the leaves, together with those of Croton lobatus L., is given
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to babies with colic, while a decoction of leafy
twigs is given to strengthen emaciated children. A maceration of the roots, together with

those of Ampelocissus bombycina (Baker)
Planch., is drunk to treat oedema. In DR Congo
ground young shoots are applied to immature
gangrenous and necrotic ulcers. In Gabon the
ground tuberous roots macerated in water are
used as a wash against venereal diseases. In
Nigeria a root decoction is taken as an alterative and aphrodisiac tonic. The root, mixed
with palm wine, is considered galactagogue.
In India the tuberousroots are considered high
value in traditional medicine. They are used in
many formulations with other plants, but also
as single drug. Different preparations are taken as an aphrodisiac, cardiotonic, demulcent,
diuretic, refrigerant, galactagogue and general
tonic. They are used against emaciation, enteric fever and spermatorhoea.
In India the seeds have been used to coagulate
milk. In Senegal and India the plant is
browsed by cattle. The plant is occasionally
grown as an ornamental.

Production and international trade /pomoea mauritiana is an important item in trade
in parts of continental Asia. In Africa it is
probably of local importanceonly.
Properties The methanol extract of the
tuberous roots contains taraxerol,

taraxerol

acetate, [B-sitosterol, scopoletin and 7-O-B-Dglucopyranosyl scopoletin (scopolin). The root
also contains umbelliferone. The root of Indian
material has been reported to contain 1.8% of
an oil consisting of glycerides of oleic acid
(60%), linoleic acid (19%), palmitic acid (8%)
and linolenic acid (1%). The seeds contain a

gum that may be useful in the preparation of
drugs. Starch grains from the seeds are irregular in size and the starch inducesless viscosity
in water than potato starch.
The tuber root powder, when administered to
diets of rats for 28 days, caused dosedependent and significant lowering of serum
total cholesterol and triglycerides. It also led to
dose-dependent significant elevations in level
of serum high density lipoprotein (HDL)cholesterol. A significant lowering of serum
glucose level and serum low density lipoprotein
(LDL)-cholesterol was further observed at the
various doses of the powder (0.01, 0.033 and
0.1% w/w diet). The results indicate that regular intake of tuber root powder can be of beneficial use to persons suffering from or prone to
coronary disease problemsand diabetes.
In India phytochemical and microscopy protocols and standards have been developed that
can be used in quality control of the crude tuberous root powder of Ipomoea mauritiana.
Analyses of the methanol extracts showed
0.029-0.034% scopoletin. Characteristic microscopic features of tubers of Ipomoea mauritiana include the presence of cluster crystals,
simple and compound starch grains with a
range of 10-50 um and orange-brown cell
fragments of latex channels.
A screening test in India showed that Ipomoea
mauritiana has relatively strong antifungal
activity against Rhizoctonia solani.
Description Large, glabrous, perennial liana with large tuberous roots; stems twining,
occasionally prostrate, terete. Leaves alternate;

petiole 3-11 cm long; blade circular in outline,
entire or palmately 3-9-lobed, 6-24 cm x 6-18
cm, base cordate or truncate, lobes lanceolate
to ovate with acuminate apex. Inflorescence an
axillary, few- to many-flowered cyme; peduncle
up to 20 cm long. Flowers bisexual, regular, 5merous; flower-buds globular; pedicel 1-2.5 cm
long; sepals markedly convex, clasping the corolla-tube,

orbicular or elliptical,

6-12

mm

long; corolla funnel-shaped, with the tube narrow below, 5-7 cm long, spreading at apex,
more or less 5-lobed, 6-9 cm in diameter, pink
to reddish-purple with darker centre; stamens
included; ovary superior, style slender, stigma
capitate. Fruit an ovoid capsule 1.2-1.4 cm
long, 4-seeded. Seeds 6-7 mm long, black, cov-

ered with c. 7 mm long silky hairs. Seedling
with epigeal germination.
Other botanical information [pomoea is a
large and complex genus containing 500-600
species of vines and shrubs, widely distributed
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throughout the tropics and subtropics. Ipomoea
mauritiana has been placed taxonomically in
subgenus Eriospermum, section Eriospermum,
in which Ipomoea batatas (L.) Lam. is also
placed. Several other Jpomoea spp. are medicinally used in Madagascarandtropical Africa.
Ipomoea desmophylla Bojer ex Choisy is a
small liana endemic to Madagascar and occurring in dry localities in grass, rocky areas or
woodland, from sea-level up to 2500 m altitude.
The tubers are purgative if eaten in large
quantities, but despite this they are eaten during times of food shortage. The aerial parts
provide a good fodder.
Ipomoea longituba Hallier f. is a small shrub
with sprawling branches from Kenya, Uganda,
Tanzania and Madagascar. An infusion of the
tuber is taken by women in Tanzania to increase milk production. Throughout East Africa a tuberinfusion is given to cattle to increase
milk production and as a laxative. A tuber
poultice is applied to ticks. Tubers are also
cooked andeaten as food.
Ipomoea rubens Choisy is a large perennial
liana, widespreadin tropical Africa, the Indian
Ocean islands, South-East Asia and South
America. In West Africa crushed leaves are
applied to snakebites or rubbed on the whole
body. A leaf maceration is used for bathing to
prevent miscarriages, to treat eclampsia and as
post-partum care. A leaf decoction is used as a
wash for syphilitic sores, and for teething children. Root powderis eaten to treat sexual asthenia.
Ipomoea verbascoidea Choisy is a small woollyhairy shrub, occurring in West and southern
Africa and in Madagascar. In Zimbabwe and
Namibia a root infusion or root pulp boiled in
milk is given to babies with lack of appetite to
fatten them. A porridge made from the tubers
is taken to treat infertility of women.
Ipomoea wightii (Wall.) Choisy is a perennial
herb with twining or prostrate stems from Sudan and Ethiopia southward to South Africa
and Madagascar, but also in tropical Asia. In
DR Congo the ash of burned plants is applied
to the skin to treat leprosy. In Rwanda leaf
extracts are taken to treat liver complaints and
roots have been used in mixtures in the preparation of arrow poison, whereas in East Africa
root preparations are taken against cough and
leaf decoctions against stomach-ache. In Ethiopia plants are locally collected to serve as forage.
Growth and development Flowers of Ipomoea mauritiana are open and available to

visiting insects for a very short time. In beach
vegetation in Brazil, anthesis occurs between
5:30 a.m. and 6:00 a.m. and by 11:00 a.m. flowers are completely closed.
Ecology [pomoea mauritiana grows in dense
andopenforest, in riparian woodland, savanna
with trees, dwarf forest near seashores, on
river banks and in swamps, often on sandy
soils, from sea-level up to 2500 m altitude. It is
also found in waste places and in plantations of
Tectona and Gmelina.
Propagation and planting Jpomoea mauritiana is propagated by seeds. Protocols have
been developed in India for the micropropagation of plant material for medicinal purposes.
Genetic resources Jpomoea mauritiana is
widespread, common and sometimes weedy; it
is in no dangerof genetic erosion.
Prospects Ipomoea mauritiana is likely to
remain a useful laxative, but its other medicinal uses have to be studied extensively before
an assessment of its potential can be made. An
assessmentofits toxicity is also needed for safe
use.
Major references Burkill, 1985; Dharmaratne et al., 1997; Moushumi, 2010; Neu-

winger, 2000; Verdcourt, 1963.
Other references Adjanohounet al., 1989;
Baerts & Lehmann, 2013; Boiteau, Boiteau &
Allorge-Boiteau, 1999; Chandrakala, Karthik

& Venkatasubramanian Padma, 2009; Geetha
et al, 2009; Gurib-Fakim, Guého & Bissoondoyal, 1995; Joseph et al., 2008; Patankar
& Mulla, 2004; Tiwari et al., 2007; Vidya &
Shreeda, 2011.

Authors M. Lamidi

IPOMOEANIL(L.) Roth
Protologue Catal. Bot. 1: 36 (1797).
Family Convolvulaceae
Chromosome number 2n = 30
SynonymsPharbitis nil (L.) Choisy (1762),
Ipomoea hederacea Baker & Rendle (1905) non
(L.) Jacq. (1787).
Vernacular names Japanese morning glory, picotee morning glory, white-edge morning
glory, blue morning glory (En). Liseron fleur
bleue, ipomée du Nil, étoile du matin (Fr).
Campainha azul, corda de viola, corriola, cam-

painha, jetirana (Po).
Origin and geographic distribution /pomoea nil originated from tropical America, but
has become naturalized in most of the tropics
and subtropics, including many countries in

IPOMOEA 149

Ipomoea nil — naturalized
Africa. Many cultivars are planted as ornamentals in warm and temperate regions.
Uses Theseeds, usually dried and powdered,
are widely used as a purgative, both in Africa
andAsia. In Nigeria dried leaves are applied to
burns. In Gabontheroots are considered toxic.
The seeds are official in the Indian Pharmacopoeia as a purgative and are a substitute for
jalap (Ipomoea purga (Wender.) Hayne). In
China the seeds, known as ‘Pharbitis Semen’,
are regarded as diuretic, anthelminthic and
laxative and are prescribed for oedema and
constipation, to promote menstruation or cause
abortion.
The plant is used as a love charm in northern
Nigeria. Ipomoea nil is an attractive plant often grown overfencesortrellises for its showy
flowers. It is also a weed, e.g. in sugarcane.
Production and international trade
While the seed of Ipomoea nil is widely traded
in Asia, no information is available on its importance and trade in Africa. Many cultivars of
the species are traded as ornamentals
throughout the world.
Properties The seedsat first taste sweetish,
then acrid and disagreeable. They contain a
fixed oil of unpleasant taste, consisting of glycerides of palmitic acid (6%), stearic acid (20%),
arachidic acid (8%), behenic acid (1%), oleic
acid (44%), linoleic acid (15%) and linolenic
acid (6%). The seeds also contain the phenolic
amides pharnilatins A and B, the oleanenetype triterpene glycosides pharbitosides A and
B, together with B-sitosterol, B-sitosterol glucoside (daucosterol), caffeic acid, and methyl
caffeoate. Further compounds isolated are the
phytoestrogens pharsyringaresinol and phar-

bilignoside, as well as the phenylethanoidglycoside pharbiniloside.
From the crude glycoside resin named pharbitin several compounds have been isolated,
including (+)-2-methylbutyric acid, tiglic acid,
nilic acid (2-methyl-3-hydroxybutyric acid) and
a glycosidic acid named pharbitic acid, a derivative of ipurolic acid. Later pharbitic acids B, C
and D were isolated, along with valeric acid
and 7 oligoglycosides of hydroxy fatty acid methyl esters. From an ethanol extract of the seed
3 ent-kaurane diterpenoids and 6 ent-kaurane
diterpene glycosides, pharbosides A—G, were
isolated. Further, the spermidine alkaloid
N:i,Nio-ditigloylspermidine was isolated from
the seeds. From the flowers the anthocyanin
HBAwasisolated, which protects against UV-B.
In a study with laboratory rats, it was found
that feeding them ethanolextractsof the seeds,
but not water extracts, caused significant kidney damage. A root extract was found to suppress the proliferation rate of breast cancer
cells and human gastric cancercells inducing
apoptotic cell death in vitro.
A geneisolated from Jpomoea nil, named Pharbitis nil leucine zipper gene (PNZIP), is used in
genetic modification of plants, e.g. in the transfer of virus resistance.
Description Annual herb with bristly-hairy
twining stems, up to 5 m long. Leaves alternate, simple; petiole up to 8(—15) cm long, bristly-hairy, with 2 black apical glands; blade
ovate to circular in outline, up to 14 cm x 13.5
cm, base cordate, 3-lobed, appressed hairy
above and below, apex of lobes acuminate. Inflorescence an axillary lax few-flowered cyme,

or flowers solitary; peduncle 4—7(—12) cm long;
bracteoles linear to filiform, 5-10 mm long.
Flowers bisexual, regular, 5-merous; pedicel up
to 12 mm long; sepals linear-lanceolate, 2.2—2.8
cm X 3.5 mm at the base, tapering to the apex,

densely hairy with patent bristles at the base;
corolla funnel-shaped, showy, 6—7.5 cm long,

reddish-purple with paler tube; stamens 5,
unequal, inserted near the baseof the corolla
tube; ovary superior, 2—3(—5)-celled, style slender, stigma 2-globular. Fruit an ovoid to globose capsule, 8-15 mm long, glabrous, long
apiculate, enclosed in the unchanged calyx.
Seeds up to 6-8 mm X c. 4 mm X c. 3.5 mm,
black, puberulous. Seedling with epigeal germination; cotyledons with petiole 1-1.5 cm
long; blade 2-lobed, about 2—2.5 em x 2—2.5 cm,
base cordate, apex notched; first leaves cordate,

both surfaces bristly hairy, margin entire on
the first leaf but toothed or shallowly lobed on
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the second leaf.
Other botanical information Jpomoea is a
large and complex genus containing 500-600
species of vines and shrubs, widely distributed
throughout the tropics and subtropics. Ipomoea
nil is closely related to Ipomoea purpurea(L.)
Roth, Ipomoea indica (Burm.) Merr. and Ipomoea hederacea Jacq. Specimensof Ipomoea nil
have sometimes been wrongly identified as the
North American Ipomoea hederacea. Ipomoea
nil sometimes hybridizes with Ipomoea purpurea.
Several other Ipomoea spp. are medicinally
used in southern tropical Africa.
Ipomoea adenioides Schinz is an erect silkyhairy shrub up to 1.2 m tall with white flowers

occurring in north-eastern and southernAfrica,
subsp. indica Verde. in India, and subsp. plebeia in Malaysia and Australia. It is an annual
herb with twining or prostrate stems and small
white flowers sometimes with a dark centre. In
Somalia leaves are boiled in water until most
water is evaporated, after which the leaves are
eaten to treat gastro-intestinal complaints.
Ipomoea prismatosyphon Welw. is an erect
shrubby herb up to 1.8 m tall with white to
pinkish showy flowers. It occurs from Nigeria
south to Angola and in East Africa. In Angola a
root decoction is taken to treat stomach-ache.
Ipomoea shirambensis Baker is a large, glabrous woody twiner, with purple flowers, which

and occurs

na, Zimbabwe, Mozambique and Transvaal
(South Africa). In Tanzania root scrapings are
applied to hardened abscesses, or a root infusion is used as a wash.
Ipomoea tenuirostris Steud. ex Choisy is a perennial herb with slender, twining or prostrate

in Angola,

Namibia,

Botswana,

Zimbabwe and South Africa. In Namibia a root
or fruit infusion is drunk to treat cardiac
weakness. After castration, the leaf powderis
applied to the scrotum. Raw roots are eaten as
a substitute for water.
Ipomoea blepharophylla Hallierf. is a prostrate
herb with several stems arising from a large
tuber; it has whitish flowers with a darker centre.

It

is

widespread,

but

not

common,

throughout tropical Africa, excluding the dry
and very humid regions. In eastern DR Congo
dried root bark powder is mixed with food to
treat malaria. A maceration of the crushed
tuber is given as an enema to childrento treat
belly-ache andto adults to treat amoebiasis. It
is also given as a drink to cattle suffering from
bloating and wind. The tuber is also chewed to
treat swollen glands in the neck andto facilitate the expulsion of the placenta.
Ipomoea crassipes Hook. has erect or prostrate
stems from a large tuber, and white to red or
purple with white flowers. It occurs in East
and southern Africa. In southern Africa a maceration of the tuber is used as an enema to
treat dysentery. A paste of the ground aerial
parts is applied to skin ailments. Leaves are
smokedin a pipe and roots are chewed to treat
hiccough.
Ipomoea ommaneyi Rendle has several prostrate stems from a large tuber, and pinkish-red
flowers. It occurs in Zambia, Botswana, Zimbabwe and Mozambique. In Zimbabwe an infusion of the tuber is drunk to treat body pain
and as an aphrodisiac. A tuber decoction is
drunk to treat convulsions. Dried and powdered tuber is eaten in porridge to treat stomach-ache.
In Ipomoea plebeia R.Br. (‘bell vine’) 3 subspecies are recognized, subsp. africana Meeuwse,

occurs in Tanzania, Malawi, Zambia, Botswa-

stems, occurring in Cameroon, DR Congo, Su-

dan, Eritrea and Ethiopia southward to Zimbabwe and Mozambique. In DR Congo macerations of the aerial parts of the plant are administered as galactagogue. In East Africa leaves
are chewed and applied externally to treat
rheumatism.
Ipomoea welwitschii Vatke ex Hallier f. is a
perennial herb with a globose tuber and white
to pinkish flowers. It occurs in Sudan, Tanzania, and most of southern Africa. In Zimbabwe

an infusion of the tuber is drunk to treat abdominalpain.
Growth and development Induction of
flowering in Ipomoea nil is being studied, especially the hormonalcontrol of flower induction
at the early stages of growth. Flowering is
promoted by high temperatures (c. 30°C) and
long nights (c. 18 hours). The blue flowers open
in the early morning and turn pink during the
day, the process being slower in cooler localities.
Leaves of Ipomoea nil are sensitive to ozone,

but the sensitivity is not sufficiently to use the
plant as an indicatorof ozonelevels.
Ecology Ipomoea nil occurs as a ruderal
plant growing on roadsides, in hedges, secondary thickets, or as a weedin fields or gardens.
Propagation and planting [pomoea nil is
propagated by seed. Seed, pre-soaked for 12
hours in warm water, or scarified, is sown in
pots in a nursery in early spring in colderclimates. The seed usually germinates in 1-3
weeks at 22°C. Seedlings are extremely sensi-
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tive to root disturbance, and should be potted
up almost as soon as they germinate. Seedlings
are kept in a nursery and planted out into their
final positions after the last frost.
ManagementAs an ornamental Jpomoeanil
requires a fertile well-drained loamy soil in a
sunnylocality.
Breeding Manycultivars of morningglories,
including Ipomoea nil, have been bred, e.g. in
Japan, and forms with large flowers in a variety of flower colours now exist. Well-knowncultivars include ‘Scarlet O'Hara’, ‘Early Call’, and
‘Rose Silk’. Ornamental hybrids have also been
developed and include ‘Imperial Japanese
Morning Glory’, ‘Cameo Elegance’, ‘Sunrise
Serenade’ and ‘Chocolate Beauty’.
Genetic resources [Ipomoea nil is a widespread and common ruderalplant, and is in no
danger of genetic erosion. Small germplasm
collections are maintainedin the United States
at the Plant Genetic Resources Conservation
Unit, Griffin, GA, and by several plant breeders.
Prospects The traditional medicinal uses
and numerous bioactive compounds warrant
further research of its pharmacological properties and toxicology, as well as its potential role
in the process of genetic modification of plants.
Ipomoea nil is likely to remain an important
ornamental plant.
Major references Burkill, 1985; GuribFakim, Guého & Bissoondoyal, 1995; Meira et
al., 2012; Neuwinger, 2000; Verdcourt, 1963.
Other
references
Dibiyantoro
&
Schmelzer, 2001; Ferreira et al., 2012; Jung et
al., 2008; Ki, Sang & Kang, 2009; Kim etal.,

diuretic and purgative. Poultices made from
the leaves are commonly used to treat skin
affections, ulcers, boils, swellings, stings and
wounds. Decoctions are widely administered as
anodyne to treat rheumatism, and seeds
against stomach-ache. In West Africa leaf
preparations are applied to ulcers and abscess-

2011;

2010a;

es, as emollient and to treat arthritis, and in

Nyakabwa & Gapusi, 1990; Ono et al., 2010;

East Africa leaf pulp is used to treat rheumatism and colic. In Madagascar root infusions
are taken against syphilis, leaf infusions to
treat urethral discharge and back pain, and
leaf sap is taken against gonorrhoea. In the
Comorosleaf preparations are used as haemostatic, analgesic, cicatrisant and anodyne. In
Réunion a root decoction is administered
against fever andcolic. In Indonesia root decoctions are considered emollient and to diminish
irritation caused by bladder infections.
Ipomoea pes-caprae checkserosion and drifting
of sand in wind-swept areas by acting as a
sand binder by. It contributes to the accretion
of land and facilitates the establishment of
other plants. It has been used successfully to
revegetate mine spoil. The leaves are browsed
by livestock and in Tanzania they are eaten as
a cooked vegetable, alone or in combination
with other vegetables. The stems are used for

Ju

et

al,

2011;

Ma

et

al.,

Zhanget al., 2012.

Authors L.P.A. Oyen

IPOMOEA PES-CAPRAE(L.) R.Br.
Protologue Tuckey, Narr. exped. Zaire: 477

(1818).
Family Convolvulaceae
Chromosome number 2n = 30
Vernacular names Beach morning glory,
horse’s footprint, goat’s foot creeper, goat’s foot
convolvulus, railroadvine, bay-hops (En). Liseron pied de chévre, ipomée pied de chévre, batate ronde, patate 4 Durand, patate bord de
mer, batatran (Fr). Batata-de-mar (Po). Majani
ya mwaka, mlakasa (Sw).
Origin and geographic distribution [pomoea pes-caprae is extremely widespread along

Ipomoea pes-caprae — wild
all tropical beaches. It is also widespread and
common along shores of the sea and lakes in
tropical Africa, occurring from Cape Verde and
Senegal eastward to Somalia, southward to
South Africa, and on all islands in the Indian

Ocean.
Uses Ipomoea pes-caprae is widely used in
traditional medicine. The plant is mucilaginous
and is considered astringent, tonic, alterative,
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ropes.
Production and international trade In
Africa Ipomoea pes-caprae is only traded on a
local scale.
Properties The plant contains about 8%
resin as well as steroids, terpenes and tannins.
Leaves contain phenols and sterols, stems
coumarins, seeds alkaloids, flavonoids and
sterols, and roots saponins. Pentasaccharide
resin glycosides, called pescapreins, have been
isolated from the aerial parts of the plant; several of these compounds increased the cytotoxticity of doxorubicin to human breast cancer cell
lines and inhibited multidrug resistance in
Staphylococcus aureus. Ipomoea pes-caprae
showed antihistaminic, anti-inflammatory and
antispasmodic activities in vitro. The modified
apocarotenoid 2-hydroxy-4,4,7-trimethyl-1(4H)naphthalenone isolated from the aerial parts,
showed anti-inflammatory activity by inhibiting prostaglandin synthesis in vitro; some other isolated compounds have the same effect.
Plant extracts inhibit ADP-induced platelet
aggregation. The antispasmodic activity may
be due to the presence of B-damascenone and ephytol, which showed activity comparable to
papaverine, a general spasmolytic agent; the
first compound is knownto be an antihistaminic agent. Extracts of the whole plant showed
immunostimulatory activity demonstrated by
proliferation of human peripheral blood mononuclear cells. Quinic acid esters isolated from
the extracts exhibited collagenase inhibitory
activity, whereas they had almost no cytotoxicity. This may offer possibilities for the development of preparations for preventing ageing

Ipomoeapes-caprae — habit of flowering plant.
Source: PROSEA
Flowers bisexual,

nearly regular,

5-merous;

pedicel 1—4.5(—7) cm long; sepals free, slightly
unequal, ovate, 0.5-1.5 cm long; corolla funnel-

shaped, 3-6.5 cm long, pinkish to reddish purple with darker centre inside; stamens inserted
near base of corolla tube, slightly unequal in
length, 7-12 mm long, hairy at base; ovary

of the skin. In tests with mice, extracts of the

superior, bell-shaped, 2-celled, style c. 2 cm

aerial parts of the plant showed antinociceptive
properties; glochidone, betulinic acid, «-amyrin
acetate, B-amyrin acetate and quercetin 3-O-BD-glucofuranoside have been isolated as active
compounds.
Description Perennial, glabrous herb with
prostrate, sometimes twining, slightly angular
and hollow stems up to 30 m long, containing a
milky juice, often rooting at the nodes, with
thick taproot. Leaves alternate, often held
erect to one side of the stem, simple; stipules
absent; petiole up to 10(-17) cm long, usually
reddish; blade ovate to circular, elliptical,
heart-shaped or kidney-shaped, 3.5-10.5 cm x

long, stigma globose, lobed-papillose. Fruit a
globose to ellipsoid capsule 1-1.5(—2) cm long,
crowned by the style, enclosed by the sepals,
glabrous, dehiscing with 4 leathery valves, up
to 4-seeded. Seeds ellipsoid, 0.5-1 cm long,
hairy, reddish brown to dark brown. Seedling
with epigeal germination.
Other botanical information [pomoeais a
large and complex genus containing 500-600
species of vines and shrubs, widely distributed
throughout the tropics and subtropics. Tropical
Americais richest in species, followed by tropical Africa, where about 150 species can be
found; Madagascar harbours approximately 35
species.
Two subspecies have been distinguished in
Ipomoea pes-caprae: subsp. pes-caprae occurring in Arabia and tropical Asia, and subsp.
brasiliensis (L.) Ooststr. occurring throughout

3-12 cm, broadly cuneate to truncate at base,

deeply notched at apex, leathery, with 2 glands
at base, pinnately veined with numerouslateral veins. Inflorescence an axillary fewflowered cyme; peduncle up to 9(—16) cm long.
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the tropics.
Several other Jpomoea spp. are medicinally
used in East Africa.
Ipomoea cicatricosa Baker is an erect shrub up
to 2 m tall, with prominentleaf scars; the flowers are solitary and mauve. It occurs in Ethiopia, Somalia and Kenya. In Somalia a root decoction is drunk by men as an aphrodisiac and
to treat gonorrhoea.
Ipomoea cordofana Choisy is a trailing perennial herb up to 2 m long with palelilac flowers
with a dark centre or white. It occurs in Sudan,

Kenya and Uganda. In Sudan a whole plant
extract is externally applied to treat skin problems.
Ipomoea donaldsonii Rendle is a shrub up to 2
m tall with blackish branches which become
spine-tipped when older, young branches are
woolly-pubescent, leaves small, flowers solitary, purple or white with purple centre. It
occurs in Ethiopia, Somalia and northern Kenya. In Somalia a root infusion is drunk to treat
rheumatism.
Ipomoeaficifolia Lindl. is a twining perennial,
densely bristly pubescent with pink or mauve
flowers in cymes. It occurs in Somalia, Kenya,
Uganda, Tanzania, Mozambique and eastern

South Africa. In South Africa the liquid
strained from crushed leaves in wateris taken
as a purgative to treat stomach-ache. A hotleaf
infusion is drunkto treat snakebites.
Ipomoea hildebrandtii Vatke is a small variable shrub up to 2.5 m tall, stems softpubescent, flowers in lax cymes, flowers white,
purple or white with purple centre. It occurs in
Ethiopia, Kenya, Uganda and Tanzania. In
Uganda an infusion of the dried powdered
seeds is taken to treat mental disorders. Roots
and leaves are pounded and applied to snakebites, and an infusion is drunk. A fresh leaf
decoction is drunkto treat general body pain.
Ipomoea jaegeri Pilg. is a small succulent shrub
up to 75 cm tall, with silvery-pubescent shoots,
later glabrous, andsolitary white to pink flowers. It occurs in Ethiopia, Kenya and Tanzania.
In Tanzania the liquid from ground roots in
water is taken as an emetic or a root decoction
is drunk.
Ipomoea kituiensis Vatke is an almost erect to
twining, pubescent herb up to 6 m long, with
white to yellow flowers with a dark centre. It
occurs in Ethiopia, Kenya, Tanzania, Malawi,

Zambia and Zimbabwe. In Kenyaa root decoction is drunk by the Luo people to treat stomach-ache.
Ipomoea spathulata Hallier f. is a densely pu-
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bescent shrub with almost erect or twining
branches up to 2.5 m long, and with white,

cream or yellow flowers with a dark centre, in
cymes. It occurs in Ethiopia, Kenya and Uganda.
In Kenya a root or sprout decoction is applied
to skin problemsand also taken internally.
Growth and development The stems of
Ipomoea pes-caprae creeping on sandy beaches
often form tangled mats, which trap leaf litter
and wind-blown organic material and thus
improve soil fertility. Ipomoea pes-caprae is
self-incompatible, which is controlled by several genes. The fruits float and are dispersed by
sea currents.

Ecology [pomoea pes-caprae occurs on sandy
sea beaches, but also inland along greater
lakes and sometimes along roadsides and
ditches up to 750(-1200) m altitude. It depends
on ground water with a lowersalt content than
sea water and consequently is found above the
high-tide mark on sea beaches. It is tolerant of
high temperature, periodic drought, sea water
spray, high soil pH andlowsoil nitrogen content.
Propagation and planting Ipomoea pescaprae can be easily propagated by cuttings.
Planting of stem cuttings can be done 60-100
cm apart in rows perpendicular to the prevailing wind. Ipomoea pes-caprae can also be successfully propagated from nodal explants on a
Murashige and Skoog medium, supplemented
with either 2-isopentenyladenineor zeatin.
Harvesting The plant parts used for medicinal purposes and the leaves for use as a vegetable can be collected throughout the year.
Handling after harvest In Tanzania leaves
are sometimesdried andstored for later use as
vegetable. They can be stored for several
months.
Genetic resources [Ipomoea pes-caprae is
very widespread and locally common, and is
not in dangerof genetic erosion.
Prospects Several uses of Ipomoea pescaprae in traditional medicine have been supported by the results of pharmacological research, including applications to treat various
pains, inflammations and stings by jellyfish
causing dermatitis. Further research is needed
in order to evaluate possibilities for the development of new medicines, also in view of the
search for new drugs against cancer and multidrug-resistant bacteria. Ipomoea pes-caprae
mayoffer interesting leads for the development
of preparations to counteract ageing of the skin
and to treat skin inflammations.
With more intensive utilization of beaches,

planting of the sand-binding Zpomoea pes-
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caprae may become more important. Selection
of good planting material and suitable cropping
methods is then necessary. Its usefulness for
reclamation of mine spoils also needs further
investigation. Little is known about its use as a
cooked vegetable, and phytochemical research
of the leaves is recommended.
Major references Deroin, 2001; Dibiyantoro & Schmelzer, 2001; Escobedo-Martinez &
Pereda-Miranda,
2007;
Gurib-Fakim
&
Brendler,

2004;

Lavergne,

2001;

Pereda-

Miranda, Escalante-Sanchez &
EscobedoMartinez, 2005; Ruffo, Birnie & Tengnäs, 2002;
Sebsebe Demissew, 2006: Sunarno & Oyen,
1997; Tao et al., 2008.

Other references Adjanohoun et al. (Editors), 1982; Burkill, 1985; Burkill, 2000;
Debray, Jacquemin & Razafindrambao, 1971;
De Souza et al., 2000; Escobedo-Martinez etal.,
2010; Fondekar et al., 2012; Goncalves, 1987;
Gurib-Fakim, Guého & Bissoondoyal, 1995;

Gurib-Fakim et al., 1993; Lavergne & Véra,
1989; Meeuse & Welman, 2000; Meira et al.,

2012; Neuwinger, 2000; Novy, 1997; Philippi et
al., 2010; Rogers, Grice & Griffiths, 2000;
Teramachi et al., 2005; Verdcourt, 1963; Yu et

al., 2011b.
Sources of illustration Sunarno & Oyen,

1997.
Authors R.H.M.J. Lemmens

KANAHIA LANIFLORA(Forssk.) R.Br.
Protologue in Salt, Voy. Abyss. App.: LXIV

(1814).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Origin and geographic distribution Kanahia laniflora occurs from Côte d'Ivoire east
to Cameroon, and from Sudan, Ethiopia and

Somalia south to Mozambique, Namibia and
South Africa. It also occurs in Egypt, Yemen
and Saudi Arabia.
Uses In Ethiopia a root extract is taken with
honey to induce abortion. The latex is applied
as ear drops to treat ear infection. In Kenya
the Pokot people take a plant decoction to treat
epileptic attacks. In Uganda the latex is applied to sores. In Tanzania a root decoction
with leaf sap is given to children with convulsions caused by malaria.
In Kenya cattle and goats browse the plants.
The Suiei Dorobo people in northern Kenya use
the hairs of the seedsaspillow stuffing.
Properties Previous phytochemical studies

Kanahia laniflora — wild
on the roots showed the presence of small
quantities of cardenolides as well as larger
amounts of pregnane glycosides; tests on different parts of the plant have also suggested
the presence of flavonoids. Different plant extracts showed an indication of sympathetic
stimulation, central nervous system depression, diuretic activity, peripheral vasodilatation, and slight psychotropic activity and metabolic poisoning. In a later test four flavonol
glycosides and three 5a-cardenolides were
identified from different parts of the plant. 5aCardenolides are inhibitors of muscle-type nicotinic acetylcholine receptors expressed in
vitro, with ICs50 = 27-60 uM, as determined by
whole-cell patch-clamp
electrophysiological
experiments. A methanolic extract of the aerial
parts demonstrated a noteworthy growth inhibitory effect against several human cancer
cell lines.
An aqueous root bark extract did not show any
uterotonic or anti-implantation effect in vitro.
Description Erect, multi-stemmed,
glabrous shrub up to 2.5 m tall; latex in all parts.
Leaves opposite, simple and entire; petiole 3-6
mm long, with some bristles at base; stipules
absent; blade lanceolate to linear-lanceolate, 6—

15(-20) em x 0.3-1.5(-2.5) cm, base tapering
into the petiole, apex long-acuminate. Inflorescence an axillary to extra-axillary indeterminate condensed spiral, many-flowered; peduncle 1.5-9 em long, rather stout, bracts linear, 4-15 mm long. Flowers bisexual, regular, 5-

merous; pedicel 1-2 mm long; sepals lanceolate
to ovate, 4-10 mm long, acuminate; corolla

campanulate, lobes ovate to elliptical, 7—10(—
13) mm X 2.5-5 mm, apex almost acute, woolly
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hairy inside at base, cream or white; corona

lobes almost globose, 2-4 mm long,fleshy, 2lobed, white; stamens fused into a staminal
column up to 6 mm long, fused to stigmatic
head; ovary superior, 2-celled, style columnar,
stigmatic head large, flattened. Fruit a pair of
standingfollicles, each cylindrical, 3.5-6 cm x
1-2 mm, apex acuminate, glabrous, slightly
rough, many-seeded. Seeds ovoid, c. 4 mm long,
tapering into a short beak, channelled on one
side, smooth, with a coma of whitish hairs.

Other botanical information Kanahia
comprises 2 species, which both occurin tropical Africa. Kanahia laniflora is widespread and
variable, whereas Kanahia carlsbergiana
D.V.Field, Friis & M.G.Gilbert is endemic to
southern Ethiopia and rare.
Ecology Kanahia laniflora occurs in sand or
amongrocks along (seasonal) streams or lakes
in dry areas, from sea-level up to 1800 m altitude. It is considered a rheophyte.
Genetic resources As Kanahia laniflora
has a wide distribution area and is not rare, it
is probably not threatened by genetic erosion.
Prospects More phytochemical and pharmacological research has to be effected on the
different plant parts of Kanahia laniflora, to
evaluate its potential as medicinal plant.
Major references Burkill, 1985; Clarkson
et al., 2005; Desta, 1994; Field, Friis & Gilbert,
1986; Kruger & Gerritsma-Van Der Vijver,
1986.
Other references Albers et al., 2003;
Beentje, 1994; Blomley & Mbogo, 1992; Bullock, 1952; Clarkson et al., 2006; Giday et al.,
2007; Ichikawa, 1987; Kapur, Allgeier & Reichstein,

1967a; Kapur, Allgeier & Reichstein,

1967b; Mothanaet al., 2009.
Authors G.H. Schmelzer

LEPTADENIA PYROTECHNICA(Forssk.) Decne
Protologue Ann.Sci. Nat., Bot., sér. 2, 9: 269
(1838).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Leptadenia spartium Wight & Arn.
(1834).
Origin and geographic distribution Leptadenia pyrotechnica occurs in the northern
Sahel region from Mauritania east to Djibouti
and Somalia. It also occurs throughout northern Africa and from the Arabian Peninsula
east to western India.
Uses In the Sahel a seed maceration is used

Leptadenia pyrotechnica — wild
as eye lotion and eye bath. The plant sap is
rubbed on the skin to treat smallpox and dermatitis. An infusion of the aerial parts is taken
as a diuretic to treat kidney disorders, kidney
stones and cough. In the Hoggar region the
twigs are macerated and the liquid drunk to
treat urinary retention. In Sudan a root decoction is taken to treat constipation and colic.
The smoke of the burnt stems is inhaled to
treat rheumatism.
In Yemen crushed stemsare applied to wounds
to stop bleeding. In Pakistan a stem decoction
is taken as an antihistaminic and an expectorant. The roots are used for the same purposes,
and are further used to treat stomach complaints, to prevent spontaneous abortion, to
treat sterility and as a diuretic to treat venereal diseases. Smoke of burnt plant is inhaled to
treat headache. In India a stem decoction is
taken to treat gout and rheumatism. A root
infusion is given to donkeys, horses and cattle
to treat flatulence.
Leaves and young shoots are commonly used as
condiment or eaten as a vegetable. Young,
slimy fruits are eaten. In Niger the shepherds
eat the flower nectar. The plant is an important fodder; it is browsed to some extent by
all stock, but especially by camels. In Pakistan
it is planted between trees in reforested areas,
and regularly cut for livestock fodder. The
wood is used for firewood. The pith in the
stems is used as tinder, and the twigs also
makean inextinguishable slow-match.
Twigs are commonly used as chew sticks for
dental care. The bark yields an excellent nonrotting fibre (in India called ‘khip’ or ‘khimp’)
good for cordage, fishing-lines and snares for
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catching small animals and birds. In Somalia
the twigs are woven into wickerwork containers for milk and water, after which they are
being coated with latex. In India carpets and
containers are made from the stems; they are
also used as thatch. The plant is a potential
commercial fibre plant especially for ropes and
textile mixtures with wool. It is also potentially
useful in cellulose acetate and paper industries. The fibre is best extracted by retting, but
as water is a limiting factor in the desert,
branches are traditionally beaten to remove
the pith. However, this method adversely affects the quality.
Leptadenia pyrotechnica has been widely used
in trials for sand dunestabilization. It has also
been planted as fencing andfor shelterbelts. As
it is less palatable than other species, it tends
to spread in overgrazed rangelands.
Properties From the aerial parts a wide
range of compounds was isolated: n-triacontane, cetyl alcohol, lupanol 3-O-B-diglucoside, pyrotechnoic acid, leptidin, oleanolic
acid, the terpenes phytol, squalene, fernenol,
leptadenol, betulin, B-amyrin and taraxerol,
the sterols cholesterol, campasterol, stigmas-

terol, B-sitosterol and fucosterol, the flavonoids
quercetin, kaempferol, isorhamnetin and glycosides thereof, a range of fatty acids (C14-C25), nalkanols (C29-C39) and n-alkanes (Ci2-C36), as
well as 3-tetradecene. Twenty-four alkaloids
and 6 simple amines were detected in this
plant. Almost all of the alkaloids belonged to
pyridine, pyrrole, pyrazine, and indole types.
Also, 18 aromatic hydrocarbons were isolated
with 5-phenyl-undecane and 6-phenyl-tridecane as the major constituents. A series of cardiac glycosides, digitoxoside and glucopyranosyl derivatives, and pregnane glycosides
were furthermore isolated. The pregnane glycosides had sarcostin, 11-hydroxysarcostin, and
deacetylmetaplexigenin as the aglycon moieties
and acetyl, benzoyl, cinnamoyl, p-coumaroyl,
and nicotinoyl ester moieties linked at C-12
and/or C-20 of the aglycon and hexopyranose,
6-deoxy-3-O-methylhexopyranose, and 2,6-dideoxy-3-O-methylhexopyranose sugars linked
at C-3 of their aglycon. The compounds having
deacetylmetaplexigenin as aglycon and a cinnamoyl ester moiety linked at C-12 were the
most active constituents with antiproliferative
activity on three murine and human culture
cell lines.
The acute LCso of the total lipid extract established by the brine shrimp toxicity test was
35.5 ppm. The acute LCsof the total alkaloids

and alcohol extracts established by the brine
shrimp toxicity test were 63.1 and 11.9 ppm,
respectively. The antitumor activities of these
extracts, using potato disc screen, showed good
activity, 33.6% and 49.3%, respectively. The
acute LCs0 of the cardiac glycosides established
by the brine shrimptoxicity test was 18.8 ppm.
The antitumor activity of the cardiac glycosides, using potato disk assays, showed good
activity, 30.8%. The extracts were all toxic to
highly toxic.
Alcoholic stem andflower extracts significantly
inhibited the growth of Salmonella typhi in
vitro. Different stem extracts showed low antifungal activity in vitro against Fusarium oxysporum var. cumini.
Mulching of eggplant (Solanum melongena L.)
with Leptadenia pyrotechnica stems lowered
soil temperature during summer,but increased
soil temperature during winter, in a field experiment in Pakistan. It also increased fruit
yield of eggplant.
The composition of fresh stems per 100 g edible
portion is: protein 3.1 g, crude fibre 23.2 g, Fe
3.5 mg, Ca 156 mg, P 317 mg, Na 125 mg, K
226 mg and ascorbic acid 39 mg. Dried fruits
contain per 100 g edible portion: protein 9.1%,
crudefibre 29.9%, Ca 1.1%, P 0.6% and ascorbic acid 109.2 mg.
The stem fibre contains 64.3% holocellulose,

30.5% a-cellulose, 16.1% lignin, 7.9% ethanolbenzene extractives, 39.4—41.2 kg/cm? strength,
39.7-42.1 mm length and has a favourable
length/breadth ratio, which makes it suitable
for use in blending with cotton or polyester
fibres to produce blended textile yarns and in
pulp and paperindustries.
Description Erect, much branched, broom-

shaped, generally leafless shrub, up to 2.5(—3)
m tall. Branches erect, slender, green when
young, brown when older, slash yellow, latex
translucent.

Leaves opposite,

entire,

almost

sessile, soon falling; stipules absent; blade
ovate, oblong to linear, 5—6(—20) mm xX 2.5-3
mm, base tapering, apex acute, glabrous. Inflorescence a small axillary umbellate cyme,c. 1.5
cm in diameter, peduncle 2.5-8 mm long.
Flowers

bisexual,

regular,

5-merous,

star-

shaped, c. 2 mm in diameter; pedicel c. 2.5 mm
long, short-hairy; calyx c. 1.5 mm long, lobes as
long as the tube, short-hairy; corolla 3-3.5 mm
long, tube c. 0.5 mm long, lobes ovate, 1.5-2

mm long, cream to yellowish green, short-hairy
on both sides; corona lobes fleshy, c. 0.8 mm
long; anthers curved over the stigmatic head,
forming a gynostegium c. 0.5 mm long, apical
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lent forage for all livestock. Children eat the
ripe fruits. The plant can be cultivated as an
ornamental by training it as a vine over a pergola or wall. From the leaves, stems and fruits
B-amyrin, @-amyrin, a mixture of campesterol
and stigmasterol, pinoresinol, syringaresinol,

Leptadenia pyrotechnica — 1, fruiting branch;2,
inflorescence.
Redrawn and adapted by Achmad Satiri Nurhaman

leucanthemitol and ferulaldehyde were isolated. Syringaresinol has shown an_ inhibitory
effect against acetylcholinesterase. The ICso of
syringaresinol was 200 ug/ml.
Growth and development Leptadenia
pyrotechnica flowers in the late dry season. It
can have flowers and fruits simultaneously. It
occurs in a leafless state almost throughout the
year, only young shoots haveleaves for a short
period of time.
Ecology Leptadenia pyrotechnica grows
commonly and sometimes gregariously on
sand-dunes, including coastal dunes and temporary river beds, on well-drained sandy soils,
from sea-level up to 1000 m altitude. It is a
characteristic of Acacia grassland, deciduous
bush land and grassland in semi-arid areas. It
is very drought-resistant, and can grow with
100—450 mm rain/year, but suitable for cultivation is 150-350 mm/year. It can tolerate high
pH and high exchangeable sodium and potassium.
Propagation and planting Leptadenia
pyrotechnica is propagated by seed. Seed
weight is 4.8 g/1000 seeds. In laboratory tests,
there was 56% germination at 30°C, and 2.7%

appendages absent; ovary superior. Fruit a
pair of slender, spindle-shapedfollicles, 7.5—12
cm X 6—7(—15) mm, apex long-acuminate, glabrous, many-seeded. Seeds ovoid, flattened, 4—
6 mm long, bearing a comaoflong silky hairs
at one end, 2.5-3.8 cm long.
Other botanical information Leptadenia
comprises 4 species occurring from Africa to
India. Leptadenia pyrotechnica is most of the
time leafless, whereas the other 3 species, Leptadenia

hastata

(Pers.)

Decne.,

Leptadenia

arborea (Forssk.) Schweinf. (synonym: Leptadenia heterophylla (Del.) Decne.) and Leptadenia reticulata (Retz.) Wight & Arn. (synonym: Leptadenia madagascariensis Decne.) are
leafy, twining shrubs. These 3 species form a
species complex, and further taxonomic research might reveal that they should be considered as a single species.
Leptadenia arborea occurs from West Africa
east to Arabia. In Sudan a root decoction is
drunk to treat gonorrhoea, constipation and
colic. The roots are given to cattle and horses to
treat flatulence. The plant is considered excel-

germination at 25°C. Only ripe fruits should be
collected and allowed to open naturally, to ensure good viability of the seeds. Seeds are sown
in the shade in containers at 1000 seeds/m?
and covered with 3-5 mm sand; watering is
done in the morning and evening. At 2-leaf
stage, when the seedlings are 4—5 cm tall, they
are transplanted to pots. At 4-6 months, the
young plants can be transplanted in thefield,
after the shade has been reduced. Seedlings
possess distinct leaves for a considerable period, but becomeleafless at a later stage.
Harvesting The stems of Leptadenia pyrotechnica can be harvested whenever the need
arises.
Genetic resources Leptadenia pyrotechnica
is widespread in tropical Africa and is not
threatened by genetic erosion.
Prospects Leptadenia pyrotechnica has
many traditional medicinal uses, and phytochemical analyses showed the presence of
many interesting pharmacological compounds.
However, not much research has been done to
link the medicinal uses to specific phytochemi-
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cal compounds. As Leptadenia pyrotechnica
contains many alkaloids and cardiac glycosides, a safety profile needs to be established.
Leptadenia pyrotechnica has furthermore potential to be developed as a fiber plant for industrial use, and also has much potential as a
stabilizer of sandy soils.
Major references Afifi et al., 2002; Arbonnier, 2004; Baerts & Lehmann, 2011f; Booth &
Wickens, 1988; Bullock, 1955; Cioffi et al.,
2006; Choudhary & Goyal, 2004; Moustafa,
Khodair & Saleh, 2007; Moustafa, Khodair &
Saleh, 2009a; Moustafa, Khodair & Saleh,
2009b.
Other references Awasthi, Singh & Sharma, 2005; Berge, Diallo & Hveem, 2005; Bhaduri & Mojumder, 2008; Burkill, 1985; Dhawan
& Singh, 1976; Gehlot & Bohra, 2002; Gehlot,
2006; Iyer, Bhasin & Joshi, 1974; Joshi,
Agrawal & Kishore, 1988; Khan & Majid, 1985;
Kiriiwa et al., 2003; Manavalan et al., 1979;

Mojumder et al., 2001; Moustafa, Khodair &
Saleh, 2009c; Nacoulma-Ouédraogo & Millogo-

from India and Sri Lanka to Cambodia.
Uses In Madagascar a stem decoction is taken to facilitate the expulsion of the afterbirth;
it is also applied to stop bleeding after circumcision. A stem decoction is also taken as a tonic
and to treat diabetes. In Comoros a stem decoction, together with several other plant species,
is taken to treat fever andcolic.
In India a paste of seeds and leaves is applied
to gangrene. A leaf and root decoction is taken
to treat cough, asthma and tuberculosis. The
aerial parts and roots, called ‘“Jivantior ‘Dodi’,

are widely used in Ayurvedic medicine as a
stimulant and tonic. Leaves are given to cows
to increase milk flow.
In Madagascarthe fruits are eaten in times of
food scarcity. Leptadenia reticulata has been
planted in the south of Madagascarto fix sand
dunes.
Production and international trade In
India dried plant parts of Leptadeniareticulata
are widely traded as a medicinal plant.
Properties From the leaves and twigs the

Rasolodimby, 2002; Sharma & Bohra, 2003;

sterols stigmasterol and B-sitosterol, the phe-

Sharma et al., 1997.

nol a-tocopherol (vitamin E), the triterpenes aamyrin and B-amyrin, the pentacyclic triterpenoid leptadenol and the flavonoids diosmetin,
deniculatin, reticulin, leptaculatin and luteolin
were isolated. From the leaves the triterpene
alcohol simiarenol and the aliphatic alcohol
hentriacontanol were also isolated. From the
fruits rutin was isolated as major component,
and isoquercitrin, hyperoside and quercetin as
minor components. The seeds contain much
rutin and hyperoside. From the roots the

Sources of illustration Gilbert et al., 2006.
Authors R. Sanogo

LEPTADENIA RETICULATA(Retz.) Wight & Arn.
Protologue Contrib. Bot. India 47 (1834).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Leptadenia madagascariensis
Decne. (1844).
Origin and geographic distribution Leptadenia reticulata occurs in Comoros, Mayotte
and Madagascar. In continental Asia it occurs

Leptadeniareticulata — wild

cardenolides madagascarensilide A, B, C and D

wereisolated.
Aqueous and ethanolic root extracts showed
moderate antibacterial activity against Streptococcus pyogenes, Salmonella typhi, Salmonella paratyphi, Salmonella schottmulleri and
Escherichia coli. An ethanolic root and leaf
extract showed antifungal activity against Trichophyton rubrum. Methanolic and ethanolic
extracts of the aerial parts showed significant
antifungal activity against Aspergillus flavus,
Aspergillus ruantti, Candida tropicalis, Candida albicans, Trichodermata viride, Trichodermata koningii and Fusarium solani, but not
against a range of pathogenic bacteria.
A chloromethylenic extract of the aerial parts
showed moderate activity against a chloroquine-resistant strain of Plasmodium falciparum. The extract also displayed a low cytotoxicity on human monocytic THP1 cells. The
madagascarensilides A, B, C and D showed
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significant antiproliferative activity against the
A2780 ovarian cancercell line and to the H460
humanlungcancercell line. Different extracts
of the aerial parts showed significant protection against chromate (VI)-induced immunosuppression in primary cultures of mouse
splenic lymphocytes and bone marrow derived
macrophages. The best activity was found with
the aqueous extract. The LDso of the 50% alcoholic extract of the aerial parts when given to
mice intraperitoneally was found to be >1000
mg/kg body weight.
In preliminary test an aqueous extract of the
aerial parts showed potent and prolonged hypotensive activity in anaesthetised dogs. In
another preliminary test, supplementing the
aerial parts of Leptadenia reticulata in the diet
of 200 broiler chickens showed positive effect
on their weight gain. In another test the dried
and powdered aerial parts given to goats,
sheep, cows and buffaloes significantly increased their milk flow. An aqueous extract of
the aerial parts showed significant oviposition
deterrence of storage pests.
Description Large, woody climber, young
parts woolly short-hairy. Leaves opposite, simple and entire; stipules absent; petiole 0.8-2.5
cm long; blade broadly ovate to ovate-oblong,
3-9 em X 1.4-6 cm, base rounded to obtuse,
apex acute or short-acuminate, almost glabrous
whenolder. Inflorescence a small axillary umbellate cyme, shorter than the leaves. Flowers
bisexual, regular, 5-merous, star-shaped, 6-8
mm in diameter; pedicel short; calyx lobes

ovate, 1-1.7 mm long, densely short-hairy;
corolla 3-3.5 mm long, tube short, lobes ovateoblong, longer than the tube, keeled and with a
tooth turned inwards, greenish or orangeyellow, densely woolly short-hairy on both
sides; corona lobes fleshy, tiny; anthers curved
over the stigmatic head, forming a short gynostegium, apical appendages absent; ovary superior. Fruit a pair of slender, ovoid to oblong
follicles, 6-8 cm Xx 2-2.5 cm, apex tapering to
blunt apex, glabrous, many-seeded. Seeds
ovoid, flattened, bearing a coma of long silky
hairs at one end.
Other botanical information Leptadenia
comprises 4 species occurring from Africa to
India. Leptadenia pyrotechnica is most of the
time leafless, whereas the other 3 species, Leptadenia reticulata, Leptadenia hastata (Pers.)
Decne. and Leptadenia arborea (Forssk.)
Schweinf. (synonym: Leptadenia heterophylla
(Del.) Decne.) are leafy, twining shrubs. These
3 species form a species complex, and further

taxonomic research might reveal that they
should be considered as a single species.
Growth and development Leptadenia
reticulata is fast growing andflowersin the hot
season.
Ecology Leptadenia reticulata occurs in dry
secondary forest, dry savanna or sandy coastal
regions, from sea-level up to 2700 m altitude. It
grows preferably in climates with rains alternating with long, hot and dry periods.
Propagation and planting Leptadenia
reticulata is mainly propagated by seeds, but
leafy twigs show a good survival rate by air
layering with rooting hormone added. Freshly
harvested seeds of Leptadenia reticulata
showed 88.3-93.3% germination under controlled conditions. Seed pretreatment with sulfuric acid 50% or with indole-3-butyric acid
(IBA) were favourable for root and shoot
growth. Tissue culture of Leptadenia reticulata
through nodal and shoot-segment explants has
also been successful.
Management A field study in India showed
a significant increase in plant length, number
of primary branches, stem girth, plant spread
andleaf area, at a spacing of 2m xX 1 m and an
application of 100:200:200 g NPKpervine. The
results of the trial also revealed a significant
increase in the fresh plant weight of 377-1330
g/vine after 6, 12 and 18 months.
Handling after harvest The plant parts
harvested are thoroughly dried, then powdered
and stored in airtight containersfor later use.
Genetic resources Leptadeniareticulata is
rather common throughout its large area of
distribution. In India it has apparently become
rare due to overharvesting for medicinal uses.
Prospects Leptadeniareticulata has several
interesting medicinal uses, also in India. A
range of bioactive compounds was isolated from
all plant parts, but most of them are not yet
related to specific pharmacological activities.
The antifungal activity of different extracts is
interesting. More scientific research is needed
to evaluate the potential of the plant.
Major references Adjanohoun et al. (Editors), 1982; Boiteau & Allorge-Boiteau, 1993;
Bullock, 1955; Debray, Jacquemin & Razafin-

drambao, 1971; Hubert, 1983.
Other references Girishkumaret al., 2010;
Kaouaet al., 2008; Kasera, Shukla & Chawan,
2002; Mishra et al., 2010; Nagarajaiah & Shivanna, 2007; Pan et al., 2011; Poupon, 1957;
Rafatro et al., 2005; Sathyanarayana etal.,

2008; Sureshkumar & Geraldine, 2008.
Authors G.H. Schmelzer
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MAERUA ANGOLENSIS DC.
Protologue Prodr. 1: 254 (1824).
Family Capparaceae
Vernacular names Bead-bean, bushveld
bead-bean, bead maerua (En). Mutunguru,
mlala-mbuzi, mkuruka (Sw).
Origin and geographic distribution Maerua angolensis is widely distributed in continental tropical Africa but is absent in some
countries with a high rainfall. It is also present
in the northern parts of South Africa.
Uses In Senegal powdered leaves are added
to food to cure anorexia and asthenia. In Mali
an extract of the stem bark is applied to
wounds to promote healing. Elsewhere in Africa wounds, abscesses, sores and ulcers are

treated with leaves or pulped leaves as a dressing, and leaf sap is sprinkled on or rubbed in
with ground fruit. In Benin a decoction of leafy
twigs is administered to children suffering
from amoebic dysentery, and jaundice is treated by drinking a decoction of leafy twigs or
used as a bath. In Sudan a decoction prepared
from the stem bark is given twice a day to
treat malaria. A leaf decoction is drunk as a
cure for rheumatism. A decoction of the leaves
or bark is taken to relieve stomach-ache. In
Tanzania root and stem bark are used as an
aphrodisiac, to cure diarrhoea andepilepsy. In
Tanzania the powderedleaves are used asfishpoison.
In Ethiopia the leaves and tender parts are
eaten as a vegetable and they are usually
mixed with beans (Phaseolus spp.) or maize.
People consume the leaves mainly in times of
food shortages as the leaves are rather bitter.

In Senegal the leaves are eaten as well, but use
of the leaves as a condiment is more widespread. The foliage is considered in many countries as good forage, especially for sheep and
goats but in other countries, including Gambia,
it is considered poisonous. Honeybees feed on
the flowers throughout the day. The wood is
usually small-sized and used for mortars, tool
handles, small furniture and posts. In Tanzania it was used to build canoes. It is not suitable for firewood but the wood is used to make
charcoal. Maerua angolensis has been planted
in West Africa as an ornamental and is very
well suited for this purpose in areas with low
rainfall.
Production and international trade
Dried leaves of Maerua angolensis are only
traded in local markets.
Properties A preliminary phytochemical
screening of the methanolic extract of the stem
bark revealed the presence of glycosides, tannins, saponins, terpenes, flavonoids, carbohydrates, proteins and alkaloids. The extract

demonstrated an anti-diabetic effect in streptozocin-induced diabetic rats. The median lethal
dose in rats is 3.8 g per kg body weight. Several
C12, C14 and C18 fatty acids and esters that
showed antifungal activity have been isolated
from the aerial parts.
The woodis hard, heavy, fine-grained, yellowish andtakesa fine polish.
Description Shrub or small tree up to c. 10
m tall; branches usually pendulous, young
branches dull brownish yellow, glabrous or
rarely shortly pubescent, with white to cream
lenticels. Leaves alternate, simple and entire;
stipules bristly; petiole up to 3 cm long; blade
(ovate-)lanceolate to elliptical, 3-10 cm x 1.5—5
cm, rounded or emarginated at apex, glabrous
or pubescent. Inflorescence a short corymbose
raceme, terminal or on short side branches or

Maerua angolensis — wild

flowers solitary. Flowers bisexual, regular;
pedicel 8-12 mm long; sepals 3-4, narrowly
oblong-obovate to elliptical, 10-17 mm long,
glabrous except margins; petals absent; stamens50; ovary on a gynophore up to 4 cm long,
narrowly cylindrical, 1-celled. Fruit a cylindrical capsule up to 22 cm long, constricted between the seeds, glabrous, few- to manyseeded. Seeds almost globose, c. 6 mm in diameter, pale brown, smooth.
Other botanical information Maerua
comprises c. 50 species, most of these in the
drier areas of tropical Africa but some extending as well to the Middle East and tropical
Asia. Maerua angolensis is very variable in its
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Maerua angolensis — flowering andfruiting branch.
Source: Flore analytique du Bénin
pubescence. In Zimbabwe and Botswana specimens with coarse hairs have beenclassified as
Maerua schinzii Pax and Maerua schinzii
might well be a subspecies of Maerua angolensis. In Namibia a decoction of the leaves of
Maerua schinzii is drunk to cure coughs and is
used as ear drops to relieve earache. The decoction is also used to wash the body to treat acne
and other skin disorders, to improve the patient’s mood and just as a replacementfor soap.
The vapour of pounded leaves is inhaled to
relieve headaches. The root is chewed as a tonic. Cardiac problems are treated in the same
way and by wearing the root around the neck
as an amulet or by eating the root ash. The
fruit is sweet and drunk as a squash.
Maerua juncea Paxis a small shrub, straggler
or lana distributed in the south-east of DR
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growth rate of up to 80 cm that diminishes
with age to c. 50 cm. It produces abundant
leaves in the dry season. Flowering starts
when the plant is at least 3 years old. Flowering takes place at the end of the dry season and
early in the rainy season. The tree produces
vigorous suckers from its base after it has been
damagedbybushfire.
Ecology Maerua angolensis is widely spread
in savannahswith a preference for sandysoils,
from sea level up to 1500 m altitude. It is often
found on termite mounds.
Propagation and planting In most areas
farmers do not plant it on purpose but spare it
when they find a wildling in their fields. Only
in southern and South Africa it is purposely
multiplied and planted. It is easily cultivated
from seed and fruits are easily collected in the
wild. The fruit pulp has to be removed as it
contains a growth inhibitor. Seed treatment
does not improve germination. Seed is sown in
flat trays filled with river sand and covered
with a thin layer of sand or compost. Seeds
should germinate within 12-20 days. Seedlings
are transplanted into polybags filled with a
mixture of sand, loam and compost (3:1:1).
Diseases andpests Thelarvae of a number
of butterfly species feed on the leaves. Instar
larvae sometimes defoliate a tree completely.
New leaves will grow again, sometimes already
during the sameseason.
Harvesting The leaves are harvested from
the tree when needed.
Genetic resources Although Maerua angolensis is widely distributed it is nowhere a
common species and individual trees occur
scattered. Even so, it is not likely to be threatened with genetic erosion.
Prospects Further pharmacological evaluations of the stem bark of Maerua angolensis are
required to identify and isolate the active antimalarial and hypoglycemic principles in the
plant as well as elucidating their mechanisms
of action.
Major references Arbonnier, 2004; Burkill,

1985; Kers, 2000; SEPASAL, 2012b; Teketay et

Congo, Tanzania, Malawi, Zambia, Namibia,

al., 2010; Wild, 1960.

Zimbabwe, Mozambique and South Africa. In
Namibia a decoction of the roots is taken as an
emetic. To induce vomiting after overeating the
stems are chewed and the sap swallowed. The
treat ulcers dressings with pounded leaves are
applied. Thefoliage is browsed by livestock and
gameand thefruits are edible.
Growth and development Young Maerua
angolensis plants grow fast with an annual

Other references Akoégninou, van der
Burg & van der Maesen (Editors), 2006;
Beentje, 1994; Bussmann, 2006; Coates Pal-

grave, 1983; Codd et al., 1970; Diallo et al.,
2002; El-Kamali & El-Khalifa, 1997; Elffers,
Graham & Dewolf, 1964; Exell & Mendonca,
1937; Khan & Nkunya, 1991; Ki, 2005; Latham, 2007; Luo et al., 2011; Mohammed etal.,

2007; Neuwinger, 2000; UN-EUE, 2001b; Van
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den Eynden, Vernemmen & Van Damme, 1992;
von Koenen, 2001; von Maydell, 1986.

Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
Authors H.H. El-Kamali

MAERUA CRASSIFOLIA Forssk.
Protologue Fl. Aegypt.-Arab. 104 (1775).
Family Capparaceae
Chromosome number n = 10
Origin and geographic distribution Maerua
crassifolia is distributed in the Sahelian and
Sudano-Sahelian zones from Mauritania and
Senegal east to Somalia and from there southward to Tanzania. It also occurs in North Africa and from peninsular Arabia east to Pakistan.

Uses Throughout its area of distribution
Maerua crassifolia has medicinal uses. A macerate of crushed fresh leaves is mixed with
butter and is given as a cure for diarrhoea.
Crushed leaves are applied to the body to alleviate fever. An infusion of dried leaves is drunk
to arrest vomiting and to cure stomach-ache. A
decoction of dried leaves is taken as treatment
for malaria, jaundice and constipation. The
sameis applied to skin-affections, especially on
the head. The juice of fresh leaves helps to
overcomeconstipation and is mixed with water
and porridge against commoncold. An infusion
of crushed stem bark is drunk or used as an
enema to cure stomach-ache. The main use of
Maerua crassifolia by the Touareg of the Sahel
is as a veterinary drug. They feed tick-infested,
weakened camels with crushed Maerua crassifolia plants mixed with salt, water and millet.

Maerua crassifolia — wild

This results in drastic reduction of tick numbers and diarrhoea. Eye inflammations of camels are treated with eye drops made by chewing
leaves and pressingthe liquid from the chewed
leaves through a muslin. To heal saddle
wounds crushed leaves are poured on or leaves
are cooked in butter and used as a topical application. The Gabra people of southern Ethiopia and northern Kenya use a bark infusion as
a cure of diarrhoea in camel calves.
The leaves are eaten as a cooked vegetable and
are locally traded for this use. In West and
North Africa the flowers and fruits are also
eaten. In Kenya the ash is used by the Maasai
people as a black dye. As a browseit is a feed
for all species of livestock except horses. It is
especially important during the dry season.
Camels are fond of the flowering shoots. The
wood is very hard andis used to makepoles,
handles, ploughs, water-troughs and staves.
The wood is considered in West Africa as unsuitable for firewood as it produces smoke with
a sickening stench. However, the Chamus and
the Rendille people of Kenya do use the wood
as firewood. Both tribes fumigate containers
with a burning stick and state it produces a
good smell. In the Sudan bark is used for purification of water. The young branchesare widely used as chew-sticks and in North Africa
Maeruacrassifolia is probably the most widely
used for the purpose.
Production and international trade The
fresh or dried leaves of Maeruacrassifolia are
sold in local markets.
Properties Different extracts of leaves of
Maeruacrassifolia from Mali were tested for
antioxidant,

fungicidal,

larvicidal

and

mol-

luscicidal activity but no significant activity
was observed. Thespeciesis rich in B-carotene,
and has for that reason been proposed as a
fodder crop to increase vitamin A levels in
cow’s milk.
In Niger the strongly-scented leaves have been
analysed for nutritional parameters and compared with other wild leafy vegetables. The
calcium and selenium content andthe calorific
value of the leaves are high. Iron and magnesium levels were intermediate and levels of copper, manganese and phosphorus were low.
Leaves contain up to 2.1% protein in the fresh
matter and amino acid composition is favourable for human consumption. Cooking reduces
the bitterness of the leaves.
The nutritional composition on dry weight basis of the leaves browsed by camels varied by
season. Ranges reported are: crude protein
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13.9-18.4%, neutral detergent fibre 35-57%
and ash 12-28%.
Description
Small,
spreading,
muchbranched tree up to c. 9 m tall; bole twisted, up

to 40 cm in diameter; bark smooth, scaly on old
trunks, grey; crown rounded and flattish, open;

branches usually pendulous, densely set with
small lenticels, young branches pubescent.
Leaves alternate on young twigs and clustered
on older branchlets, simple and entire; stipules
narrowly triangular; petiole up to 3(-7) mm
long; blade oblanceolate, obovate or obovate-

elliptical, 15.2 cm x 0.4-3.3 cm, obtuse, apex
emarginate or rarely acute, pubescent or glabrous. Inflorescence an axillary cluster of 2—4
flowers, occasionally flowers solitary in axils of
young shoots. Flowers bisexual; pedicel 3-10
mm long; sepals (8—)4(-5), 7-9 mm long, obtuse, papery, pubescent; petals absent; sta-

mens 23-45, filaments 1-2 cm long, white;
ovary on a gynophore up to 2 cm long, cylindrical, 1-celled. Fruit a cylindrical capsule up to
5(-7) cm long, markedly contracted between
the seeds, grey to brown, densely pubescent, up
to 15-seeded. Seeds subglobose, c. 6 mm in diameter, pale brown, smooth.
Other botanical information Maerua
comprises c. 50 species, most of these in the
drier areas of tropical Africa but some extending as well to the Middle East and tropical
Asia.
Several other Maerua species in the region are
medicinally used.
Maerua bussei (Gilg & Gilg-Ben.) Wilczek is an
evergreen shrub or small tree of up to 5 m tall,
occurring in Uganda, Tanzania, Zambia and
DR Congo. In Tanzania a decoction of the roots
is drunk or alternatively pounded roots are
rubbed on the chest to cure chest complaints.
Maerua duchesnei (De Wild.) F.White (synonym: Ritchiea duchesnei (De Wild.) Keay) is a
scrambling shrub or small tree up to 8 m tall of
semi-deciduous forest. It occurs from Sierra
Leone east to Sudan and Uganda. In Congo the
sap from the warmed root is used as eardrops
to treat inflamed ears. The woodis soft, fibrous,
hard, white andis usedfor carving in Nigeria.
Maeruaoblongifolia (Forssk.) A.Rich. is a very
variable species with a distribution that overlaps with that of Maerua crassifolia but extends further to India. It is a bushy or scandent
shrub of up to 3 m tall, with a thick rootstock
from which it recovers quickly after annual
burning. In Ethiopia the leaves are used for
wound dressing. In West Africa unspecified
parts are used in a mixture with other plants

to treat syphilis. In Ghana and Ethiopia twigs
are used as dental sticks. Its antibacterial activity has been confirmed in the water extract.
In Sudan the stems are used to treat malaria
and a methanol extract of the stem showed
malaria parasite control. Proto-alkaloids with a
pyrrolidine moiety are thought to be responsible for the antiplasmodial activity. In Ethiopia
the leaves are eaten as a vegetable. The plant
is used as a fodder for sheep and goats.
Growth and development Maerua crassifolia usually flowers in the rainy season but at
low altitude also during the dry season. It is
considered slow-growing.
Ecology Maerua crassifolia occurs in dry
savanna, deciduous bushland, thickets and
semi-desert scrubland on sandysoils, from sealevel up to 1600 m altitude.
Propagation and planting Maerua crassifolia is propagated by seed.
ManagementIn West Africa Maeruacrassifolia is usually spared whenclearing land, often protected and sometimes evenplanted.
Genetic resources Maerua crassifolia is
widespread but is nowhere common andit occurs scattered. Apart from localized heavy
grazing pressure by camels, no threats are
identified in tropical Africa. However, in North

Africa intensive use is the cause for inadequate
regeneration and poorly developed trees. Shifting sand covers and suffocates seedlings and
thus the area of distribution decreases.
Prospects Maerua crassifolia has many
medicinal and other uses. Few pharmacological
analyses have been done, however, of the dif-

ferent plant parts, and moreresearch is needed
to evaluate its potential as a medicinal plant.
As it is intensively used in northern Africa,
protection measures are needed to ensure the
species maintainsits distribution area.
Major references Antoine-Moussiaux, Faye
& Vias, 2007; Arbonnier, 2000; Burkill, 1985;

Diallo et al., 1999; Elffers, Graham & Dewolf,
1964.
Other references Ali et al., 2002; Diallo et
al., 2001; El-Kamali & El-Khalifa, 1997;
Freiberger et al., 1998; Heine & Heine, 1988a;

Jacks et al., 1999; Kuria et al., 2005; Teketay
et al., 2010; van Vuuren & Viljoen, 2006; von

Maydell, 1983.
Authors C.H. Bosch
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MAERUAEDULIS(Gilg & Gilg-Ben.) DeWolf
Protologue Kew Bull. 16(1): 82 (1962).
Family Capparaceae
Synonyms Courbonia edulis Gilg & GilgBen. (1915); Courbonia glauca (Klotzsch) Gilg
& Gilg-Ben. (1915).

Vernacular names Blue-leaved bush cherry
(En). Mani, milamila (Sw).
Origin and geographic distribution Maerua edulis is fairly widespread in East and
southern Africa, including South Africa.
Uses In Tanzania leaves are pounded and
the resulting liquid is drunk as a cure forallergy and a decoction of root and bark is drunk as
treatment for venereal diseases. In Mozambique a root decoction is taken as a cure for
tuberculosis and coughing, as well as to cure
stomach-ache and to enhance female fertility.
The roots are chewed as a stimulant. In South
Africa the crushed roots are used for wound
treatment, to treat fungal infections and venereal diseases. In Zimbabwe and in Tanzania
respectively the whole plant and the leaves are
used as a fish poison. In Kenya the pounded
root in water is given to drink to livestock to
treat intestinal worms. In Tanzania the roots
are peeled, dried and ground to powder and
this is applied sparingly to the funnel of maize
plants for the control of stalk borer. The powder is also used to control storage pests of
maize. The leaves are applied in Zimbabweto
stored grain to kill insects.
It is planted as an ornamental and as a hedge.
The flowers are a good source of bee-food. The
browse of Maerua edulis is excellent when
young, but should be used sparingly in the dry
season. Throughout the range of the species

the fruits are considered edible, usually fresh
although in some areas they are boiled first
and the water is thrown awaybefore eating. In
Kenya the freshly scraped roots are added to
muddy waterto precipitate solid particles.
Properties The major components isolated
from the hexane extract of the roots were linear-chain unsaturated fatty acids.
A water extract of powdered roots showed significant anthelmintic activity in vitro. The
hexane extract of the roots was found to possess considerable activity against Mycobacterium bovis and Mycobacterium tuberculosis,
the causative organismsof tuberculosis in cattle and humans, as well as antibacterial activity against Bacillus cereus and Staphylococcus
aureus. An aqueous extract made from the
roots showed some activity against Candida
albicans but hexane and acetone extracts
showed pronounced fungicidal properties
against Candida albicans, Candida krusei and
Cryptococcus neoformans, indicating that many
of the antifungal components of this plant are
non-polar compounds.
The leaves have a dry matter digestibility ofc.
89%, a crude protein content of c. 29% and nondigestible fibre content of c. 31%.
Description Evergreen shrub 1-3 m tall
with thick tuberous root; branches spreading
from ground-level, young branches green, glabrous. Leaves alternate,

simple and entire:

stipules early falling; petiole 3-7 mm long;
blade broadly lanceolate, ovate or suborbicular,

1.5-5.5 em x 0.7-5.5 cm, apex rounded to
acute, mucronate, base rounded, bluish-green.

Flowers many,solitary in upper leaf axils, bisexual; pedicel 1-2.5 cm long; sepals 3-4,
shortly fused at base, elliptical, 9-13 mm long;
petals absent; stamens numerous,

Maeruaedulis — wild

1.5-3 cm

long; ovary on a gynophore 2-3 cm long, fusiform, 3-celled. Fruit a globose capsule 1.5—2 cm
in diameter, yellow or orange, 1—4-seeded, gynophore recurved and thickenedin fruit. Seeds
discoid, c. 18 mm xX c. 8 mm, pale brown,
smooth.
Other botanical information Maerua
comprises c. 50 species, most of these in the
drier areas of Africa but some extending to the
Middle East and tropical Asia.
A numberof closely related species had been
placed originally in Courbonia but these have
since been transferred to the genus Maerua.
Maerua decumbens (Brongn.) DeWolf (synonym: Courbonia decumbens Brongn.) is restricted to Eritrea, Ethiopia, Djibouti and Somalia. However, none of the uses for this spe-
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cies in the literature are recorded from this
range, and often Maerua edulis is mentioned as
a synonym. As Maerua decumbensis the oldest
name, after a taxonomic revision Maerua edulis might be sunk into synonymywith thefirst
name.
Maerua pseudopetalosa (Gilg & Gilg-Ben.)
DeWolf (synonyms: Courbonia virgata Brongn.
and Courbonia pseudopetalosa Gilg & GilgBen.) occurs from Senegal east to Eritrea,
Ethiopia, Kenya and Uganda. In Nigeria the
fruits and roots are crushed and applied to the
chest to treat chest complaints. In Senegal and
Ethiopia the leaves are eaten as a vegetable in
timesof food scarcity, after careful preparation
to remove the toxins; the fruits are eaten as

well. In Ethiopia the roots are chewed and
taste first bitter, then sweet. The toxic tetra-

methylammonium iodide and some related
compounds were found to be present in roots.
Thefruits are rich in iron, potassium and protein, and the seeds are rich in oleic, palmitic
and stearic acid.
Maerua subcordata (Gilg) DeWolf (synonym:
Courbonia subcordata Gilg) occurs in the dry
parts of East Africa. In Somalia the crushed
roots are applied with a little water to wounds
to improve healing. In Kenya aninfusion of the
roots is taken as a laxative and as an abortifacient. The roots also contain tetramethylammonium iodide. The species is also used as a
browse andfor water purification.
Growth and development In Tanzania the
fruits are collected from January to March.
After bushfires Maerua edulis is one of the first
plants to reappear as it sprouts quickly from
its woodyrootstock.
Ecology Maerua edulis occurs in hot, dry

wolf, 1964; Latham, 2007; Luo et al., 2011;
Ruffo, Birnie & Tengnäs, 2002: SEPASAL,
2012c.

Other references Ayessou et al., 2009;
Burkill, 1985; Gakuya et al., 2005; Heine &
Heine, 1988a; Kers, 2000; Maregesi et al.,
2007; Ribeiro et al., 2010; Samie et al., 2010;

Stathers et al., 2002; Teklehaymanot & Giday,
2010.

Authors C.H. Bosch

MAERUAFILIFORMIS Drake
Protologue Bull. Mus. Hist. Nat. 9: 37 (1903).
Family Capparaceae
Origin and geographic distribution Maerua filiformis is endemic to the south and
south-west of Madagascar.
Uses A decoction of the leaves is drunk as a
cure for headache and nosebleeds. It is also
considered to have aphrodisiac properties. The
fruits are edible and are fermented to make an
alcoholic drink. The branches are used to make
brooms. The leaves are browsed on by goats
and are partof the diet of lemurs.
Description Shrub 1-3 m tall or small tree
up to 4—6(-10) m tall; branches usually pendulous, young branches articulated, thicker at the
base. Leaves alternate, on new branchlets first

(O—-)2 leaves simple with petiole 1—3 cm; later
leaves 3-foliolate with petiole 5(—10) cm long,
lateral leaflets minute, leaves and leaflets ear-

ly falling, petioles persistent resembling slender, threadlike leaves; blade of simple leaf and
terminal leaflet circular, apex emarginated.
Inflorescence a terminal or axillary short corymbose raceme, usually with 3 well-developed

areas in deciduous woodland, bushland and

thickets, as well as grassland with scattered
trees and often near seasonal rivers and lakes,

from sea-level up to 1850 m altitude.
Propagation and planting Maerua edulis
is propagated by seed and root cuttings.
Genetic resources Maerua edulis has a
large area of distribution and is relatively
common. It is therefore not threatened by genetic erosion.
Prospects Maerua edulis has many medicinal uses. However almost no information is
available concerning its phytochemistry. A
preliminary pharmacological research against
tuberculosis showed promising results and
more research is warranted to evaluate its potential.
Major references Elffers, Graham & De-
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flowers and 6-7 very small flowers. Flowers
bisexual, regular; pedicel c. 1 mm long; calyx
tube 4-lobed, lobes ovate-lanceolate or elliptical, 5-6 mm long, glabrous but for a fringe of
hairs on the margins; petals 4, much smaller
than the sepal lobes; stamens 12 or 24; ovary

on a gynophore 12-15 mm long,globular. Fruit
a globular capsule, c. 8-seeded, glabrous. Seeds
kidney-shaped, flattened, c. 6 mm in diameter.

Other botanical information Maerua
comprises c. 50 species in Africa and Asia, most
of these in the drier areas of Africa but extending as well to Madagascar and the Comoros (5
endemic species), the Middle East and tropical
Asia. The genus is placed by some authors in
the Brassicaceae.
Another endemic species of Madagascar, Maerua nuda Scott-Eliot, is closely related to Maerua filiformis and has similar medicinal use
and the fruits are eaten as well. The branches
are used to make brooms.
Growth and development Flowering of
Maerua filiformis starts in August and fruits
are ripe in October.
Ecology Maeruafiliformis occurs mainly in
dry forests and bush-land on sandy soils and
limestone, from sea-level up to 500 m altitude.
Propagation and planting Average 1000seed weightis 59.9 g.
Management Leaves and fruits of Maerua
filiformis are only harvested from the wild.
Genetic resources Maerua filiformis is
common and harboursa lot of variation. It is in
need of taxonomic examination with respect to
possible infraspecific subdivision as there is
muchvariation in length and width of the petioles and in the persistence of the leaflets. Since
it is common in several protected areas apparently there is no threat of genetic erosion.
Prospects Maerua filiformis will remain
locally importantfor its medicinal properties.
Major references Debray, Jacquemin &
Razafindrambao, 1971; Hadj-Moustapha, 1965;
Madagascar Catalogue, 2011; Randrianarive-

Msingizi, mukasi,

mukayi,

mlala-

diseases. A root infusion is drunk, fresh roots

are chewed and the wound washed with it to
treat snakebites. The Luo people of Kenya
drink decoctions and infusions of leaves, bark

and roots as a cure for stomach-ache and diarrhoea. Chewing a piece of stem helps to overcome a dry cough. The ash of burned leaves is
taken as an antidote for poison. The Dorobo
people of northern Kenya chew the leaves, mix
them with ashes and use this mixture as a
dressing for boils. Leaves are soaked in water
and the wateris applied as an eyelotion.
In Ethiopia the leaves are cooked and eaten
during food-shortage. In Kenya during periods
of famine the roots were carefully boiled to
remove toxic substances and prepared as porridge. The leaves and fruits yield a yellow dye.
The Maasai people consider the foliage a good
fodder, especially for donkeys and goats. The
wood is used for poles, tools, building and beehives. The branches are used for firewood, the
trunk is used to produce charcoal. Maerua
triphylla is planted especially in rocky sites for
soil reclamation and is often spared when
clearing land. Branches and roots of several
Maerua species are used to clarify water, but
this should be discouraged as the plants could

loseheno, 2004.

Other references Boiteau, Boiteau & Allorge-Boiteau, 1999; InsideWood, undated;
Schatz, 2001.
Authors C.H. Bosch

MAERUA TRIPHYLLA A.Rich.
Protologue Tent. Fl. Abyss. 1: 32, t. 7 (1847).
Family Capparaceae
Vernacular names Small bead bean (En).

mkuturu,

mbuzi (Sw.)
Origin and geographic distribution Maerua triphylla occurs from Ethiopia and Somalia
south to Zimbabwe and Mozambique. It also
occurs in Mayotte, Madagascar and the Seychelles. Besides tropical Africa it is also found
in peninsular Arabia.
Uses In East Africa a root infusion is drunk
to cure dizziness and headache and it is also
used as an aphrodisiac or to treat venereal
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be toxic. The flowers attract many bees and
butterflies. The fruits are eaten.
Properties The leaves contain 21.4% crude
protein.
Description Shrub or small tree up to 9 m
tall, bole up to 25 cm in diameter; branches
dense, long, pendulous, young branches brown,

glabrous, with many lenticels. Leaves alternate, simple or 3-foliolate, median leaflet larger than lateral ones; stipules minute, linear,
early falling; petiole 1-3 cm long; leaflets
ovate, lanceolate, elliptical or obovate, 1.5—9
cm X 0.5-3.2 cm, apex rounded, usually mucronate, glabrous or pubescent, pinnately veined
with 4—6(—8) secondary veins. Inflorescence a
terminal leafy panicle or on short side branches. Flowers bisexual, regular; pedicel 1-2 cm
long; sepals 4, oblong-obovate to elliptical, 5—
9(-11) mm long, glabrous; petals 4, obovate to
elliptical, creamy to white, soon falling; stamens 12-32; ovary on a gynophore up to 1.2 cm
long, ovoid to elliptical, 1-celled. Fruit a cylindrical, elliptical to almost globose capsule up to
5(-10) cm long, slightly constricted between
the seeds, pale creamy brown, surface warty,
pubescent to glabrous, with few to many seeds
embedded in slimy pulp, becoming thin and
papery. Seeds irregularly kidney-shaped, 3-7

ES

Maerua triphylla — 1, flowering branch;2, fruit.
Redrawn and adapted by J.M. de Vries

mm in diameter, brown, obscurely warted.

Other botanical information Maerua
comprises c. 50 species, most of these in the
drier areas of tropical Africa but some extending as well to the Middle East and tropical
Asia. Maerua triphylla is very variable and 4
varieties have been distinguished. However, in
Kenya whereall 4 varieties occur, it was found
to be impossible to distinguish between the
varieties as variation appeared to be continuous.
Several other lesser-known Maerua species
have medicinal uses.
Maerua cafra (DC.) Pax (synonym: Maerua
triphylla T.Durand & Schinz) is a shrub or
small tree. It occurs in Zimbabwe and Mozambique whereit is rare, and extends into South
Africa down to the Cape. In South Africa a
decoction of the roots is taken as a cure for
menorrhagia and to cure femalesterility. Uses
reported from outside its area of distribution
can be attributed to Maerua triphylla.
Maerua denhardtiorum Gilg is an evergreen
shrub occurring in Somalia and the neighbouring area of Kenya. In Somalia a decoction of
fresh leaves is used to wash the head as a cure
for migraine. In case of headache, skin disease,

eye and ear pain the fresh or dried whole plant
is mixed with oil and used as an ointment. The
leaves are used as an insect repellent. The ripe
fruits are eaten.
Maerua endlichii Gilg & Gilg-Ben. is a straggling shrub up to 4 m tall occurring in Kenya,
Tanzania and Zambia. The Dorobo people of
East Africa soak the root in warm water and
take it as a purgative. They also boil the roots
with goat bone soup and drink it as a cure
when seriously ill. The Chamus people of Kenya use a decoction of the root bark similarly as
a purgative and pregnant women drink it to
turn an unbornchild in the right position when
it is wrongly placed. In Tanzania a root decoction is applied to cancerous sores. In Kenya
cattle, goats and sheep feed on thefoliage. A
methanolic root extract showed moderate antiproliferative effects on several humancell lines
in vitro.
Maerua kirkii (Oliv.) F.White is a shrub or
small tree up to 7 m tall occurring in eastern
DR Congo, Uganda and Kenya southwards to
Zambia, Zimbabwe and Mozambique. In Kenya
the leaves are used as a wounddressing and a
decoction of the leaves is drunk to cure a sore
throat. In Tanzania a root decoction is drunk
as a remedy for an upset stomach and asthma.
The peeled and crushed roots are applied to
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painful limbs to give relief. Antibacterial activity of the roots against Staphylococcus aureus
has been confirmed. Thefruits are eaten.
Maerua parvifolia Pax occurs from Sudan
southwards to Mozambique, Zimbabwe, Bot-

swana, Namibia and South Africa. In Kenya a
leaf maceration is gargled as a treatment for
an inflamed throat. In Mozambique the roots
are taken in decoction for purification, and the
fruits are eaten as a cure for diarrhoea and
stomach-ache.
Growth and development In Tanzania the
annual growth rate was found to be 1.8-2.3
mm in diameter and 10.6—14.8 cm in height. At
the start of the rainy season Maerua triphylla
flowers prominently in dry bushland. In southern Africa flowering takes place in October—
January and fruits ripen from February till
June.
Ecology Maerua triphylla occurs in evergreen
or deciduous woodland, wooded grassland,
thickets, riverine forests and at the margins of
dry forest, from sea-level up to 2100 m altitude.
It sometimes grows on termite mounds.
Propagation
and
planting
Maerua
triphylla is propagated by seedlings or root
suckers. There are c. 14,000 seeds/kg. The seed
is perishable and should be sown fresh. Germination is quick and 90% of the seeds germinate
after c. 2 weeks.
Management Maerua triphylla readily coppices when cut.
Diseases and pests In the Seychelles the
bark of the larger trees is sometimes eaten
awayby feral goats.
Genetic resources Maerua triphylla is
widespread and is thus not threatened by genetic erosion. There is however a risk that by
local overexploitation part of the variation
within the species maybe lost.
Prospects Surprisingly, research on phytochemistry and pharmacological properties of
Maerua triphylla is lacking and is needed to
confirm its medicinal properties and to allow
its safe use. To understand the taxonomy of
Maerua triphylla, its varieties and related species, ecological field studies as well as breeding
and cytogenetic studies are needed.

1987: Kamuhabwa, Nshimo & de Witte, 2000;
Kers, 2000; Maundu et al., 2001; Medley &

Kalibo, 2007; Prins & van der Jeugd, 1992;
Ribeiro et al., 2010; Steenkamp, 2003; Teketay
et al., 2010.

Sources of illustration Kers, 2000.
Authors N.P. Mollel

MARSDENIA ABYSSINICA(Hochst.) Schltr.
Protologue Bot. Jahrb. Syst. 51: 143 (1913).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Dregea africana (Decne.) Martelli

(1886),

Dregea

abyssinica

Major references Beentje, 1994; Elffers,
Graham & Dewolf, 1964; Friedmann, 1994;

Gemedo-Dalle, Maass & Isselstein, 2005;
Mbuya et al, 1994; Neuwinger, 2000;
SEPASAL, 2012d.
Other references DeWolf, 1962; Geissler et
al., 2002; Hauman & Wilczek, 1951; Hedberg et
al., 1982; Heine & Heine, 1988a; Ichikawa,

(Hochst.)

K.Schum. (1895).
Origin and geographic distribution Marsdenia abyssinica occurs from Senegal and
Gambia east to Ethiopia and Eritrea and south
through Kenya, Uganda and Tanzania to Angola and Zimbabwe. It also occurs in Yemen.
Uses In West Africa the Senoufo people use
the latex as ear drops to treat otitis. In Sudan
the fruit is cooked in soup and the soup given
to children as a strong laxative in case of constipation. In Kenya the Maasai people take a
bark infusion to treat diarrhoea. In Tanzania
the fresh roots are chewed as an aphrodisiac;
the mashed root is also applied to snakebites.
Leafy twigs are pounded with water and added
to dog food to treat dogs with a dry cough.
In Kenya the strong stems are used as rope
when branding cows. In Ethiopia and Uganda
the leaves are eaten as a vegetable. Because of
its large, white, fragrant flowers it has potential as an ornamental. In Sudan aninfusion of
the leaves is taken in ceremonies of purifica-

Marsdenia abyssinica — wild
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tion during Ramadan. Fresh leaves are rubbed
on the leg joints of children to promote learning
to walk.
Properties The seeds contain pregnane-type
glycosides drevogenin A andB.
Description
Climbing,
latex-containing
shrub up to 16 m long, becoming woody at
base, shoots pale green. Leaves opposite, simple and entire; stipules absent; petiole 1-8 cm
long; blade ovate to elliptical-ovate, 6-11 cm x
3.5-8 cm, base rounded to broadly cuneate,

apex acute, both sides with pinkish red woolly
hairs. Inflorescence an extra-axillary umbellate
cyme up to 4 cm in diameter, 10—30-flowered,
with pinkish red woolly hairs; peduncle up to
2.6 cm long, woody. Flowers bisexual, regular,
5-merous, white, fragrant; pedicel 1.5-2 cm
long; calyx lobes broadly ovate, c. 4 mm long;
corolla campanulate, tube c. 1.3 mm long, lobes
linear to lanceolate, 4.5-6 mm x 2.5-4 mm,
apex notched, margin short-hairy; corona lobes
fleshy, cylindrical, c. 2.6 mm long, with round-

ed apex, white, shorter than staminal column;
stigma head conical, obscured by anther appendages. Fruit a pair offollicles, each follicle
ovoid, 4-9 cm x 2.5—4 cm, with at least 8 wrin-

kled, longitudinal wavy ridges, papery when
dry, many-seeded.
Other botanical information Marsdenia
is a large pantropical genus, comprising 200300 species, depending whetherrelated genera
such as Dregea, Wattakaka and Gymnema are
also included. In continental tropical Africa
about 7 species occur and in Madagascar about
15 species. Several other Marsdenia species are
medicinally used in continental Africa and
Madagascar.
Marsdenia critina Oliv. (synonym: Dregea
critina (Oliv.) Bullock) occurs in the forests of
West and Central Africa; in Sierra Leone the

leaf sap is applied to woundsto stop bleeding.
Marsdenia macrantha (Klotzsch) Schltr. (synonym: Dregea macrantha Klotzsch) occurs in
Kenya, Tanzania and throughout southern
Africa. In Namibia the latex is applied to
thorns to remove them from the skin. A cold
water extract or root pulp is drunk or used as
an enema,or root powder is taken in waterto
treat problems with urine retention and constipation. A root decoction or infusion is taken
to treat cough, venereal diseases, chest pain
and infections in the mouth. In Kenya a root
decoction is taken to treat abdominal pain during pregnancy. An infusion of the poundedaerial parts is taken to treat snakebites. The
leaves are browsed by livestock. Marsdenia
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rubicunda (K.Schum.) N.E.Br. (synonym:
Dregea rubicunda K.Schum.) occurs in East
and southern Africa. In Kenya a root infusion
is drunk to treat indigestion. Fresh roots are
chewed as an aphrodisiac. Leaves are put into
rituals of circumcision andofblessingcattle. It
is not clear whether Marsdenia macrantha is a
synonym of Marsdenia rubicunda. Marsdenia
schimperi Decne. (synonym: Dregea schimperi
(Decne.) Bullock) occurs in Cameroon and also
widely in East Africa. Crushed burned stems
are mixed with fat and given to children to
improve digestion. In Somalia it is considered
poisonous to stock, causing animals to stand
stiffly, to shake and have diarrhoea. The strong

stems are used as rope for branding cows and
to tie beehives in trees. In Kenya the wood is
used to maketool handles.
In Madagascar a root decoction of Marsdenia
truncata Jum. & H.Perrier is used to treat
cough and colds, usually in children. A bark
infusion is taken to treat anorexia. A leaf decoction of Marsdenia verrucosa Decne. is applied externally to treat syphilitic sores. A root
decoction is taken to treat cough. The latex was
formerly used to adulterate better latex.
Ecology Marsdenia abyssinica occurs in
forest borders, often on sandy soils along riv-

ers, at 200-1800 m altitude. In Benin flowering
is in April—Mayandfruiting in January.
Genetic resources Marsdenia abyssinica is
widespread and not uncommon, andit is therefore unlikely to be threatened by genetic erosion.
Prospects Marsdenia abyssinica will probably remain of local importance as a medicinal
plant, unless chemical and pharmacological
research reveals interesting properties.
Major references Albers et al, 2003;
Baumer, 1975; Beentje,
Maunduet al., 2001.

1994: Burkill, 1985;

Other references Andriambololona, 1993;
Berhaut,
1971;
Bhatnagar et
al.,
Bhatnagar,
Stocklin
& Reichstein,

1968;
1968;

Ichikawa, 1987; Neuwinger, 2000; Ralantonirina, 1993; Razafiarison, 1993: SEPASAL, 2009f:
van Wyk & Gericke, 2000; Westphal, 1975.
Authors G.H. Schmelzer

MELICOPE BORBONICA(Bory) T.G.Hartley
Protologue Allertonia 8(1): 287 (2001).
Family Rutaceae
SynonymsAubertia borbonica Bory (1804),
Euodia borbonica (Bory) Engl. (1896).
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Vernacular names Catafaye, petit bois de
catafaye, bois de catafaye blanc (Fr).
Origin and geographic distribution Melicope borbonica is endemic to Réunion.
Uses The wood and leaves maceratedin alcohol are externally applied as a liniment to
treat rheumatism and for wound healing. Leaf
and stem bark extracts were taken in the past
as a tonic, depurative and sudorific. The aromatic leaves and stem bark are addedtolocal
rum.
Properties Extracts of the leaves of Melicope borbonica yielded the acetophenone xanthoxylin and the coumarins scoparone and psoralen. The minor coumarins limettin, bergapten and cedrelopsin were also isolated, as well
as several sesquiterpenes, eugenol, methyleugenol and the lignan sesamin. Furthermore,
ethanolic leaf extracts yielded isorhamnetin,
dillenetin and several methoxyflavones.
Scoparone, limettin and xanthoxylin exhibited
moderate antifungal activity against Candida
albicans and Penicillium expansum. Different
leaf and stem extracts showed moderate antifungal activity against Cladosporium cucumerinum. The extracts did not show any significant anti-inflammatory, antiviral and antitumouractivities in vitro.
Description Much-branched shrub, up to 7
m tall. Leaves opposite, 1(-3)-foliolate, strongsmelling; stipules absent; petiole variable in
length, (0.7-)2.5-8 cm long;leaflets elliptical,
(4-)7-9(-14) cm x (2-)3-5 cm, apex acute, base

ers with filaments c. 1 mm long; female flowers
with superior ovary, short-hairy, style thin, 0.5
mm long, stigma small. Fruit a 1—4-lobed capsule 6-8 mm long, each lobe almost free, 1seeded. Seeds rounded, black, shiny, acute on
oneside.
Other botanical information After a major revision, all Ewodia species from Madagascar and the Mascarene islands were transferred to Melicope. An orthographic variation of
Euodia is Evodia. Melicope comprises c. 235
species occurring from the Malagasy and IndoHimalayan regions to Hawaiian and Marquesas Islands and New Zealand. Of the 19 species
that occur in the Indian Oceanislands, 11 species are endemic to Madagascar and 6 species
are endemic to Réunion. Melicope chapelieri
(Baill.) T.G.Hartley occurs both in Réunion and
Madagascar and Melicope obtusifolia (DC.)
T.G.Hartley occurs both in Réunion and Mauritius.
Ecology Melicope borbonica grows in degraded forest, at 200-1500 m altitude. It flowers from December—March.
Genetic resources Melicope borbonica is
common and not threatened by genetic erosion.
Prospects Melicope borbonica contains
coumarins and several other compounds with
moderate pharmacological activity. Unless
additional pharmacological tests reveal interesting results, Melicope borbonica will remain
of limited importance.
Major references Coode, 1979; Hartley,

rounded to cuneate, margin entire, thin, pa-

2001; Hartley et al., 2006; Lavergne, 2001;

pery when dry. Inflorescence a small, axillary
panicle, 1-4 cm long. Flowers unisexual, regu-

Simonsen etal., 2004.

lar, 4-merous, small; petals white, glabrous or

Other references Fortin et al., 2002; GuribFakim & Brendler, 2004; Simonsenetal., 2008;

with finely appressed hairs outside; male flow-

Valenciennes, Smadja & Conan, 1999.

Authors E.N. Matu

MELICOPE FATRAINA(H.Perrier) T.G.Hartley
Protologue Allertonia 8(1): 287 (2001).

tYeors”
Melicope borbonica — wild

Family Rutaceae
SynonymsEuodia fatraina H.Perrier (1948).
Origin and geographic distribution Melicope fatraina is endemic to eastern Madagascar.
Uses A stem and root bark decoction is taken to treat malaria, while a maceration of the
stem bark is taken to treat diabetes. The bitter
and aromatic stem bark is added to domestic
preparations of fermented beverages called
‘betsbetsa’, ‘fatraina’ or ‘belahy’ to increase
intoxication, as an euphoretic and aphrodisiac.
These beverages are madefor circumcision and
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axillary panicle. Flowers unisexual, regular, 4merous; pedicel 1—-1.5 mm long; sepals ovate,
tiny; petals oblong, 4-4.5 mm x 1.5-2 mm,
brownish; stamens c. 5 mm long, filaments
slightly hairy at base, ovary superior, 4-celled.
Fruit composed of 3-4 capsules, c. 8 mm X c. 5
mm, kidney-shaped, gland-dotted, dehiscent
almost entirely with 2 valves, 1-seeded. Seeds
ovoid, c. 4 mm in diameter, black, shiny.

Melicope fatraina — wild
funeral rituals, but also for small-scale commercial production. An aromatic essential oil is
extracted from the stem bark.
Production and international trade The
dried stem bark is sold in small quantities on
the local market.
Properties From the stem bark 2 indole
alkaloids have been isolated: 2-myrtoidine and
1l-malgashanine. Ethyl acetate and ethanolic
extracts of the stem bark showed significant
antimalarial activity against Plasmodium falciparum in vitro ([C5o = 8.5 ug/ml) and significant potency in vivo (65% suppression of parasitaemia) against Plasmodium bergei in mice
respectively. Moreover, low toxicity against
HeLa cells and L 929 fibroblasts was observed
with the ethanolic extract, [C50 = 95 ug/ml and
60 ug/ml respectively. The alkaloid
3,7dimethyl-quinoline, isolated from the root bark,
also showed antiplasmodial activity against
Plasmodium falciparum in vitro. It had a high
toxicity, however, against HeLa cells and L 929
fibroblasts.
Description Tree up to 18(-25) m tall;
trunk up to 50 cm in diameter; branches 4-

angled, irregularly striped; young parts slightly short-hairy. Leaves opposite, 3-foliolate;
stipules absent; petiole 1-4 cm long, slightly
grooved beneath; petiolule of lateral leaflets 0—

4 mm long, of median leaflet 4-8 mm long;
leaflets obovate-oblong, 1.5-10.5 cm X 1.4—4.4
cm, lateral leaflets smaller, apex rounded or
notched, base cuneate, margins entire, with

numerous glandular dots visible on young
leaves. Male inflorescence an axillary or terminal corymbiform cyme, shorter than the leaves,
many-flowered; female inflorescence a dense,

Other botanical information After a major revision, all Ewodia species from Madagascar and the Mascarene Islands were transferred to Melicope. An orthographic variation of
Euodia is Evodia. Melicope comprises c. 235
species occurring from the Malagasy and IndoHimalayan regions to Hawaiian and Marquesas Islands and New Zealand. Of the 19 species
that occur in the Indian Oceanislands, 11 species are endemic to Madagascar and 6 species
are endemic to Réunion. Melicope chapelieri
(Baill.) T.G.Hartley occurs both in Réunion and
Madagascar and Melicope obtusifolia (DC.)
T.G.Hartley occurs both in Réunion and Mauritius.
Several other Melicope species have similar
uses as Melicope fatraina. The stem bark of
Melicope balankazo (H.Perrier) T.G.Hartley
(synonym: Euodia balankazo H.Perrier), Melicope chapelieri (Baill.) T.G.Hartley (synonym:
Euodia chapelieri Baill.) and Melicope floribunda (Baker) T.G.Hartley (synonym: Euodia
floribunda Baker) are also added to alcoholic
beverages as an euphoretic and aphrodisiac.
The wood of Melicope floribundais furthermore
used for construction purposes. The stem bark
yielded the following components: the clerodane diterpenes floribundic acid and floridiolic acid, floridolides A and B and hydroxylactone.

Ecology Melicope fatraina occurs in rainforest, at 800-1200 m altitude. It flowers from

Novemberto January.
Genetic resources Because the rainforest
area in which Melicope fatraina occurs is more
and more declining and the stem bark is harvested in a non sustainable way, the species is
likely to be threatened by genetic erosion.
Prospects Melicope fatraina showsinteresting results in preliminary anti-malarial tests
in vitro and in vivo and moreresearch is warranted to evaluate its potential. The traditional
use of the stem bark in local beverages will
probably remain popular. A protocol for sustainable harvesting of the stem bark therefore
needsto be established.
Major
references
Andrianavalonirina,
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2002; Coode, 1979; Hartley, 2001; Neuwinger,
2000; Ratsimamanga-Urvergetal., 1991.
Other references Billet et al., 1975; Billet
et al., 1976; Faranirina, 2003; Rafatro, 1992;
Rajoelison, 2002; Ramiliarisoa et al., 1988;
Rasoanaivo et al., 1992; Ravelomanantsoa,

Rasoanaivo & Delmas, 1995.
Authors E.N. Matu

MELICOPE MADAGASCARIENSIS (Baker) T.G.
Hartley
Protologue Allertonia 8(1): 287 (2001).
Family Rutaceae
Synonyms Evodia madagascariensis Baker
(1882).
Origin and geographic distribution Melicope madagascariensis is endemic to Madagascar.
Uses The crushed roots are applied to
wounds to improve healing. An infusion of the
stem bark is taken to treat measles. The bitter
and aromatic stem bark is added to domestic
preparations of rum called ‘betsabetsa’, ‘fatraina’ or ‘laro’ to increase intoxication, as an

euphoretic and aphrodisiac. These beverages
are usually made for circumcision and funeral
rituals, but also for small-scale commercial
production. From the leaves an aromatic essential oil is distilled, which is used in massages.
Production and international trade The
dried stem bark is sold in small quantities on
the local market.
Properties From the leaves various compounds have been isolated, including Bsitosterol,

ternatin,

several

methoxyflavones

such as diglucosides of limocitrin and isorham-

Melicope madagascariensis — wild

netin, and prodelphinidin. The essential oil
from the leaves contains c. 15 components:
limonene (50,1%) as major component, followed
by y-terpinene (8.8%), B-eudesmol (4.0%), Bocimene (3.8%) and o-pinene(2.6%).
The cyclic peptide ternatin showed moderate
antiviral activities against a range of DNA and
RNAviruses, especially adenovirus.
Description Tree up to 10(-20) m tall;
branches often 4-angled; young branches, petioles and leaf veins usually short-hairy. Leaves
opposite, 1-foliolate; stipules absent; petiole 5—
25 mm long, grooved beneath; leaflet oblong, 3—
10.5 cm X 1.2—4 cm, apex rounded, base cuneate to rounded, margins entire, with numerous

glandular dots of 2 sizes. Inflorescence a small,
axillary panicle up to 5 cm long, in the upper
leaf axils. Flowers bisexual, regular, 4-merous;
pedicel 2-4 mm long; sepals ovate, apex rounded, c. 1 mm long; petals ovate, 3-4 mm X c. 2
mm, white, with finely appressed hairs inside;
stamens longer than petals, filaments hairy at
base, ovary superior, 4-celled, styles connected

when young,free whenolder. Fruit a 1-2-lobed
capsule, 6-8 mm long, lobes almost free, kidney-shaped, dehiscent almost entirely with 2
valves, each lobe 1-seeded. Seeds ovoid, 3.5—4
mm in diameter, black, shiny, acute on one

side.
Other botanical information After a major revision, all Euodia species from Madagascar and the Mascarene Islands were transferred to Melicope. An orthographic variation of
Euodia is Evodia. Melicope comprises c. 235
species occurring from the Malagasy and IndoHimalayan regions to Hawaiian and Marquesas Islands and New Zealand. Of the 19 species
that occur in the Indian Oceanislands, 11 species are endemic to Madagascar and6 species
are endemic to Réunion. Melicope chapelieri
(Baill.) T.G.Hartley occurs both in Réunion and
Madagascar and Melicope obtusifolia (DC.)
T.G.Hartley occurs both in Réunion and Mauritius.
Several other Melicope species from Madagascar have similar uses as Melicope madagascariensis. The leaves and stem bark of Melicope
belahe (Baill.) T.G.Hartley (synonym: Euodia
belahe Baill.), Melicope bakeri T.G.Hartley
(synonym: Euodia densiflora Baker) and Melicope sambiranensis (H.Perrier) T.G.Hartley
(synonym: Euodia sambiranensis H.Perrier)
are also addedto alcoholic drinks as an euphoretic and aphrodisiac during circumcision rituals. The stem bark of Melicope belahe comprises the furoquinoline alkaloids dictamnine, evo-
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litrine, kokusaginine, the coumarins marmosine and a hydroxycoumarine, and a cinnamamide derivative. An infusion of the fruits of
Melicope bakeri is also taken to treat malarial
fever.
Ecology Melicope madagascariensis occurs
in rain forest, at 900-2000 m altitude. It flowers from November to January and fruits from
March to June. The average 1000 seed weight
is 12.9 g.
Genetic resources Melicope madagascariensis was common in most ofits distribution
area in the past. Since the rainforest is increasingly under pressure, it is likely to be threatened by genetic erosion nowadays.
Prospects The aromatic alcoholic beverages
made from the stem bark of Melicope madagascariensis and related species will probably
remain popular. More chemical and pharmacological research is needed to identify the active
compoundsin the stem bark andto refine the
results concerning the antiviral activity of the
leaf extracts. A protocol for sustainable harvesting of the stem bark needs to be established.
Major
references
Andrianavalonirina,
2002; Coode, 1979; Hartley, 2001; Neuwinger,
2000; Simoes et al., 1990.

Other references Gleye, Moulis & Doazan,
1983; Randriamialinoro, 2001; Razafindrakoto,
1994; Rondest, Das & Polonsky, 1968; Rondest
et al., 1968.

Authors E.N. Matu

Merremia kentrocaulos — wild
kentrones A, B, C and D have been isolated
from the roots. Some of these compounds are
interesting because of their structural closeness to compounds with fungicidal activity.
Description Large, almost glabrous, twining perennial with tuberous rootstock. Older
stems woody, younger stems herbaceous, terete, with reddish papillae. Leaves alternate or
spirally arranged, simple; petiole 3-7 cm long;
blade pentagonal in outline, 4-13 cm long and
wide, palmately dissected nearly to the base,
base cordate; lobes 5-7, elliptical, lanceolate or
oblong-lanceolate, up to 6.5 cm X 2 cm, acute.
Inflorescence an axillary, 1-few-flowered cyme;

peduncle almost erect, 3-8 cm long; bracteoles
ovate, early deciduous. Flowers bisexual, regu-

MERREMIA KENTROCAULOS(C.B.Clarke) Rendle
ProtologueOliv., Fl. Trop. Afr. 4(2): 103 (1905).
Family Convolvulaceae
Vernacular names Rough-stemmed morning-glory (En).
Origin and geographic distribution Merremia kentrocaulos occurs from Senegal eastward to Somalia and southwards to South Africa. It is also found in tropical Asia, Australia
andthe Pacific.
Uses In Senegal a decoction of the whole
plant, together with Pericopsis laxiflora
(Benth.) Meeuwen, is drunk to treat ailments
of the liver and gall bladder. In Tanzania a
decoction of the roots is drunk against fever.
Properties Merremia kentrocaulos contains
numerous aromatic 3ca-acyloxytropanes, such
as convolamine (30-veratroyloxytropane) and
phyllalbine (8a-vanilloyloxytropane). Four ipomeamarone-like furano-sesquiterpenes, merre-

lar, 5-merous; pedicel up to 3 cm long,at first
deflexed, almost erect when the flowers open
and noddingin fruit; sepals ovate-oblong, up to
3 cm long, apex obtuse, glabrous, concave,
somewhat unequal, enlarging in fruit; corolla
funnel-shaped, 3.5—5.5 cm long, yellow or white
with dark purple centre, glabrous, limb faintly
pentagonal, plicate, lobes bluntly triangular;
stamens included; ovary superior, 2—4-celled,

style simple, filiform, stigma biglobular. Fruit
a narrowlyellipsoid capsule, 1.2—1.6 cm long,
at first enclosed in the accrescent, brown and
coriaceous calyx, exposed just before dehiscence when sepals spread out, pale brown.
Seeds 6-8 mm long, brown to black, minutely

hairy.
Other botanical information Merremia
comprises about 80 species throughout the
tropics. It is closely related to Ipomoea differing essentially by having smooth pollen. Some
authors recognize 2 varieties in Merremia ken-
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trocaulos: the typical variety with entire or
minutely crenulate leaf lobes, and var. pinnatifida N.E.Br. with deeply pinnatifid leaf lobes.
Merremia kentrocaulos is sometimes confused
with Merremia tuberosa (L.) Rendle, a native of
the Americas, occurring and often naturalized
in tropical Asia, and southern and eastern Africa and Madagascar.
Several other Merremia species are used medicinally in tropical Africa.
Merremia dissecta (Jacq.) Hallier f. is a perennial, slender twiner, with white flowers with a

rosy purple throat, originally from the Americas, but now widely distributed in the warmer
parts of the world. The plant has numerous
medicinal uses in various parts of the world. In
Nigeria an infusion of the leaves is a major
ingredient of snake-bite medicines internally
taken or externally applied. An infusion of the
leaves is taken as a sedative for chest complaints. It is sometimes planted as an ornamental. In Nigeria, the plant is reported to
keep snakes away from houses where it is
grown. Because of their smell the leaves of
Merremia dissecta are used to flavour liqueurs
in India.
Merremia gorinii Chiov. is a perennial creeper
or twiner with yellowish to orange-red flowers
with darker centre. It occurs in the Horn of
Africa and Kenya. In Somalia the root is used
as suppository against haemorrhoids.
Merremia hederacea (Burm.f.) Hallier f. is a

twining or creeping herb with yellow or white
flowers, occurring in tropical Asia, Australia
and some Pacific islands. In Africa it occurs
dispersed from Senegal to Somalia and southward to Mozambique, Madagascar and the
Mascareneislands. In Burkina Faso the plant
is used along with Sclerocarya birrea Hochst.
in fortune-telling. In India it is commonly used
to treat colds, fever, sunstroke, laryngitis and
leucorrhoea. The seeds are used to treat fevers,
colds, sore throats, haematuria, conjunctivitis

and boils. Leaves are made into a poultice with
turmeric and broken rice to apply to chapped
hands and feet. In Kordofan (Sudan) the long
slender stemsare used to tie loads to saddles of
pack animals. Stock will graze it. It is worthy
of cultivation because of its beautiful flowers.
Merremia peltata (L.) Merr. is a large liana
with white or yellow flowers, with a pantropical distribution, especially the Old World tropics. In Africa it occurs in the Indian Oceanislands. In Madagascar the plant sap is given to
small children to ease breathing. It is also taken against diarrhoea and intestinal worms. It

is planted as an ornamental because of its
flowers and unusual leaves. The tuber can be
cooked and eaten butit is considered purgative
as well.
Merremia tuberosa (L.) Rendle is a robust
twiner, native of the tropical Americas and
cultivated for its ornamental flowers in West
Africa and other tropical countries. The woody
fruits can be used in dry flower arrangements.
The tuber is a drastic purgative and has been
used as an adulterant for ‘jalap resin’ obtained
from Ipomoea dumosa (Benth.) L.O.Williams in
Central America.
Merremia umbellata (L.) Hallier f., called ‘hogvine’ in English, is a perennial ornamental
twiner with bright yellow or white flowers occurring throughout the tropics. There are 2
subspecies: subsp. umbellata occurs in West
Africa and the Americas, and subsp. orientalis
(Hallier f.) Oostr. occurs in eastern Africa and
Asia. In Asia the leaves made into poultices are
applied to festering wounds and burns and the
root is used as laxative. Also in Asia the young
leaves are eaten as a vegetable. In Ghana the
plant acts as sand-binder on beaches.
Merremia xanthophylla Hallier f. is a polymorphic herb with prostrate or trailing stems and
pale yellow to whitish flowers. Its distribution
is incompletely known but includes Sudan,
Ethiopia, Zambia and Zimbabwe. In Sudan a
root extract is drunk against convulsions.
Ecology Merremia kentrocaulos grows in
open forest, e.g. in dry mopane-Acacia scrub or
woodland, and in savanna on sandy or rocky
soils from sea-level up to 1300 m altitude. It is
sometimes a weedinrice fields.
Propagation and planting Merremia kentrocaulos is propagated by seed.
Genetic resources Merremia kentrocaulos is
widespread and not in dangerof genetic erosion.
Prospects A comprehensive review of Merremia and related genera is wanted. Merremia
kentrocaulos is likely to remain locally of some
medicinal value. More research is needed to
evaluate the phytochemical compoundsisolated from the plant.
Major references Garcia, Demissew &
Thulin, 2006; Goncalves, 1987; Heine, 1963a;
Neuwinger, 2000; Verdcourt, 1963.

Other references Austin,

1998; Austin,

2007; Gryparis et al., 2011; Jenett-Siems et al.,

2001; Jennet-Siems et al., 2005; Kerharo &
Adam, 1974; Kokwaro, 1993; Mansfeld, 1986;
Muhammad Mansur, 2001; Watt & BreyerBrandwijk, 1962.

Authors L.P.A. Oyen

MERREMIA 175

MERREMIA TRIDENTATA (L.) Hallierf.
Protologue Bot. Jahrb. Syst. 16: 552 (1893).
Family Convolvulaceae
Chromosome number 2n = 30
Synonyms Merremia hastata Hallier f.
(1893), Merremia angustifolia Jacq. (1896),
Xenostegia tridentata (L.) D.F. Austin & Staples
(1981).
Vernacular names Arrow-leaf morning
glory, African morningvine (En).
Origin and geographic distribution Merremia tridentata is widely distributed in tropical Africa, Asia and Australia. In Africa it occurs from Senegal east to Ethiopia and south to
South Africa. It also occurs in the Indian Ocean
islands.
Uses Merremia tridentata is widely used in
traditional medicine in Africa and Asia. In several parts of Africa a maceration of the leaves
is drunk as an anti-venom after snake-bites. In
Togo and Benin Merremia tridentata is part of
a decoction of a mixture of plants, drunk
against candida infections of mouth, digestive
tract or anus. An infusion of the aerial parts
and of Hyptis suaveolens (L.) Poit. is used as a
mouth wash to treat stomatitis and aphthae. A
decoction of the leafy stems together with
leaves of Ocimum spp. is given to drink or as
enema to babies against stomach-ache. A vapour bathof leafy twigs is taken against jaundice. In Niger the pounded leaves together with
those of Ficus thonningii Blume enter into a
medicine taken orally against liver problems.
In northern Nigeria a decoction of the whole
plant is taken to treat gonorrhoea. In Tanzania
small children are bathed in a macerateof the
plant against malaria. In Zimbabwean oint-

Merremia tridentata — wild

ment made of the leaves is applied to inflammation of the navel cord. In Senegal and Cote
d'Ivoire a decoction of the whole plant or root
sap is used as eye drops to treat eye problems,
such as conjunctivitis. In Congo a decoction of
the grated roots is used for this purpose. In
Namibia root tea is drunk against cardiac pain
after anger and vapours of a plant decoction
are inhaled against headache.
In India the plant is one of the sources of the
Ayurvedic medicine ‘Prasarini’, which is attributed with astringent, aphrodisiac, laxative
and bitter properties. The aerial parts are used
in treating haemorrhoids, swellings, rheumatic
affections and urinary infections. In southern
India a leaf extract with honeyis drunk to get
relief from cough. In India and the Philippines
a decoction of the roots is used as a mouthwash
for toothache. The roasted seeds are diuretic
and antibilious, and are also taken as an an-

thelminthic. In Peninsular Malaysia a poultice
of the leaves is applied to the headfor fever.
The plant is eaten by cattle, sheep and other
stock. It has ornamentalvalue.
Production and international trade Merremia tridentata is only locally traded.
Properties Tannins as well as the flavonoids diosmetin, luteolin, diosmetin-7-O-B-Dglucoside and luteolin-7-O-B-D-glucoside have
been isolated from the aerial parts.
An ethanolextract of the roots exhibited significant anti-inflammatory and anti-arthritic activities in male albino rats. A water extract of
the root possessed significant antidiabetic activity in normal, glucose-loaded hyperglycemic
and streptozotocin-induceddiabetic rats.
A methanol extract of the aerial parts was
found to have high antibacterial activity
against 5 pathogenic bacteria, whereas the
hexane and chloroform extracts wereless effective in inhibiting bacterial growth. The ethanol
extract of the aerial parts showed significant
larvicidal activity against the larvae of the tick
Boophilus microplus. Several extracts of the
aerial parts showed moderate antioxidant activity in vitro.
In feeding trials with dwarf sheep in West Africa addition of Merremia tridentata to rations
of coarse grass increased weight gain.
Description Very variable perennial herb
with prostrate or twining stems up to 2 m long,
slender, subterete to angular or ribbed, glabrous or hairy. Leaves alternate, simple; petiole 0-3 mm long; blade linear or lanceolate to
oblong, 2.5-10 cm x 0.2—2 cm, apex acuminate,
obtuse to emarginate and mucronulate, base
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Merremia tridentata — 1, flowering and fruiting

pollen.
Merremia tridentata is a highly variable species in which several subspecies and varieties
are recognized. For tropical Africa the subdivision of this species presents many problems
and is no longer generally recognized.
Growth and development Merremia tridentata flowers mostof the rainy season.
Ecology Merremia tridentata occurs widely
in humid, subhumid, dry and subarid vegetation, up to 2000 m altitude. It is often adventive or weedy in grasslandsorfields.
Propagation and planting Merremia tridentata is propagated by seed. A protocol for
in-vitro propagation using explants of shoot
tips or flower explants on MS-media has been
developed in India.
ManagementIn Benin Merremia tridentata
was found to be a weedindicative of intensively
cropped land.
Diseases and pests Merremia tridentata is
a host of the parasite Striga gesnerioides
(Willd.) Vatke (cowpea witchweed)in Africa.
Genetic resources Merremia tridentata is
very widespread, adaptable and common, and
in no dangerof genetic erosion.
Prospects Merremia tridentata has many

stem; 2, calyx and pistil; 8, opened corolla
showing stamens,4,fruit.

traditional uses, several of which are confirmed

Source: PROSEA

research is needed, however, to evaluate its use

truncate, hastate or auriculate, with the lobes

as a medicine in humans. Toxicological studies
are needed as well.

often 1—several-toothed, glabrous or hairy. Inflorescence an axillary, 1—3(—7)-flowered clus-

Major references Adjanohoun et al., 1986;
Arunachalam & Parimelazhagan, 2012; Aru-

ter; peduncle slender, 2.5—4 cm long, bracts

nachalam, Parimelazhagan & Manian, 2011;
Goncalves, 1987; Heine, 1963a; Lejoly &

minute, lanceolate or cuspidate, persistent.
Flower bisexual, regular, 5-merous; pedicel 4—
17 mm long, thickened towards flower, some-

times winged and crisped; sepals oblong, ovateoblong or lanceolate, 4-10 mm long, the outer 2
usually shorter, obtuse to attenuate-acuminate
or cuspidate; corolla funnel-shaped, 10-18 mm
long, pale yellow, cream, greenish or white,
often with a darker reddish or brownish centre,

shallowly 5-lobed with more or less broadly
triangular lobes; stamens 5, inserted on the
corolla; ovary superior, ovoid, c. 2,5 mm long,

glabrous, 2-celled; style c. 4 mm long; stigma
bilobed. Fruit a globose capsule, 4-9 mm in
diameter, with papery valves, straw-coloured,

4-seeded. Seeds 2-3 mm long, yellowish brown
to black, glabrous.
Other botanical information Merremia
comprises about 80 species widely spread
throughout the tropics. It is closely related to
Ipomoea differing essentially by having smooth

by preliminary pharmacological research. More

Lisowski,

1992;

Muhammad

Mansur,

2001:

Neuwinger, 2000; Verdcourt, 1963.
Other references Adjanohoun et al., 1989;
Aschfalk et al., 2002; Austin & Staples, 1980;
Chifundera, 1987; da Silva, Izidine & Amude,
2004; Hatapakki et al., 2004; Jennet-Siems et
al., 2005; Kaladhar, 2010; Kamalutheen, Gopalakrishnan & Ismail, 2009; Krishnappan &

Seetharaman, 1992; Schimming et al., 2006;
Sereena et al., 2012; Sowndhararajan et al.,
2010.
Sourcesof illustration Muhammad Mansur,
2001.
Authors L.P.A. Oyen
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METAPORANA DENSIFLORA(Hallierf.) N.E.Br.
Protologue Bull. Misc. Inform. Kew 1914:

169 (1914).
Family Convolvulaceae
Synonyms Bonamia poranoides Hallier f.
(1897).
Origin and geographic distribution Metaporana densiflora occurs in DR Congo, Kenya,
Uganda and Tanzania.
Uses In Tanzania a decoction of the root or
the cold water extract of the root is drunk as
purgative. A root decoction is also drunk
against flu and stomach problems. Pulp of the
tuberous root is applied to wounds caused by
skin maggots.
Production and international trade The
root may occasionally be tradedlocally.
Description Woody climber with glabrous
stems. Leaves alternate, simple and entire;

petiole 1-3 cm long; blade ovate, 2.8-8.5 cm x
1.6—5.2 cm, base rounded to cordate, apex ob-

tuse to acute and mucronate, glabrous. Inflorescence an axillary congested panicle with
0.3-2 cm long peduncle or a terminal panicle;
rachis appressed pubescent. Flowers bisexual,
regular, 5-merous; sepals orbicular, 1.5 mm in
diameter, pubescent, accrescent in fruit; corolla
funnel-shaped, about 5 mm long, white, lobes c.

4 mm Xc. 2.5 mm, pubescent outside, margins
hyaline and reflexed;

stamens

5,

filaments

equal in length; ovary superior, globose, glabrous,

2-celled,

styles

2,

filiform,

exserted,

stigmas 2. Fruit an ovoid capsule, slightly
compressed, c. 5.5 mm X c. 4.5 mm, glabrous,
brown or black, opening with 3 or 4 valves, 4seeded. Seed orbicular, compressed, c. 3 mm in

diameter, wrinkled and minutely reticulate

whendry, dark brownish black.

Other botanical information Metaporana
comprises 5 species, 1 in East Africa and 4 in
Madagascar.It is closely related to Bonamia.
Metaporana parvifolia (K.Afzel.) Verdc. (synonym: Porana parvifolia K.Afz.) is a variable
species endemic to Madagascar whereit occurs
in subhumid, subarid and dry thickets or forest, from sea-level up to 1000 m altitude. A
decoction of the flowering plant is drunk
against gonorrhoea and other venereal diseases. It is also considered analgesic and calming.
An infusion of the aerial parts is given to
mothers to increase milk flow, especially when
they have syphilis. The flowers are rich in nectar and fragrant, and are visited by bees.
Ecology Metaporana densiflora occurs in
open vegetation, secondary evergreen bushland
and abandoned farmland, mainly on sandysoil,
from sea-level up to 1200 m altitude.
Propagation and planting Metaporana
densiflora is propagated by seed.
Genetic resources Metaporana densiflora
is widespread in East Africa and its conservation status is classified as ‘of least concern’ in
the IUCN Redlist. Of the Madagascarspecies,
Metaporana parvifolia var. obtusa Verdc. (synonym: Metaporana obtusa (Balf. f.) Staples is
classified as ‘vulnerable’.
Prospects Metaporana densiflora will remain a minor medicinal plant, unless phytochemical and pharmacological research reveal
the presence of interesting compounds.
Major references Deroin, 1997; Deroin,
2001; Kokwaro, 1993; Neuwinger, 2000; Verdcourt, 1963.
Other references Boiteau, Boiteau & Allorge-Boiteau, 1999; Clarke, 1995; Staples, 1990;
Verdcourt, 1974.

Authors L.P.A. Oyen

MONDIA WHITEI (Hook.f.) Skeels

Metaporanadensiflora — wild

Protologue Bull. U.S.D.A. 223: 45 (1911).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Vernacular names White’s ginger, Mondia,
tonic root (En). La racine (Fr). Mbombongazi
(Sw).
Origin and geographic distribution Mondia whitei occurs throughout tropical Africa,
from Senegal east to southern Sudan, and
throughout most of Central, East and southern
Africa to South Africa.
Uses Mondia whitei is medicinally used
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Mondia whitei — wild and cultivated
throughout its distribution area. The roots and
the root bark have a pronounced vanilla-like
odor and taste like a mixture of licorice and
ginger. Throughout Africa the roots are highly
valued as an aphrodisiac, to treat sexual
weakness, prevent premature ejaculation and
to increase sperm production. Usually the fresh
or dried roots or the root bark are chewed for
this purpose. A decoction or infusion of the root
or root bark is widely taken to treat gastrointestinal problems, stomach-acheandindigestion and as a restorative and appetite stimulant.
In Benin a plant extract is taken to treat malaria. In Cameroon leaves are squeezed in water andthefiltrate is drunk to stop heavy post
partum bleeding. A root decoction is taken to
treat urinary infections, jaundice and headache. In DR Congo pulverized bark is eaten
with fish or peanuts or poundedinflorescences
are put on burning embers and the smoke inhaled to treat asthma in children. In Kenya a
root decoction is taken as a purgative and to
relieve body pains. It is considered a uterine
stimulant, useful to induce labor and after
childbirth. In Kenya, Tanzania and Malawi the
water in which roots are macerated and shaken is taken as a diuretic, to treat gonorrhoea
and to treatfits in children. In South Africa the
roots are chewedto treat stress and tension in
adults. In Uganda a leaf decoction is drunk to
stop vomiting. Root powder in tea is drunk to
treat abdominal pain. In Malawi a root decoction is furthermore takento treat paralysis and
epileptic attacks. In southern Africa the root is
considered tonic and chewed or a decoction or
infusion drunkto treat excessive accumulation

of gas, general body pains and also depression.
A root tea is drunk to treat cough, bronchitis,
chest complaints and as an expectorant. In
Zimbabwepulverized root in porridge is eaten
to treat schistosomiasis. Pulverized root in tea
is taken to treat abdominal pain. A root infusion is taken to treat constipation, anorexia
and bilharzia.
In the Central African Republic seeds of Mondia whitei are used as a substitute for Strophanthus seeds in the preparation of arrow poison.
The latex is also added to Strophanthus arrow
poison.
In Nigeria and Uganda dried powdered leaves
are added to food as a condiment. The vanillalike odor mayhave potential as a novel African
fragrance or spice. In Gabon the dried powdered roots enter in magico-religious mixtures
because of their fragrance.
In Central and East Africa the fresh or dried
leaves are cooked, sometimes with peanut butter, and eaten as a vegetable. In Sudan the
fruits are considered edible; however in south-

ern Africa the seeds are used as an arrow poison. In West Africa the roots are used to make
an energizing drink for wedding parties. In
East Africa the roots are used to flavour food
and tea, and in southern Africa the roots are

used to make a ginger-like beer. The leafy
stems are used as fodder for cattle. In Guinea
Mondia whitei is planted to reinforce enclosures. The stem yields a strong rope and a fine
thread. In Kenya the woody parts of the root
are used as chewingsticks.
Production and international trade The
roots are sold in local markets throughout its
distribution area as an aphrodisiac. In Kenya
in 2000, 1 kg of fresh roots could be sold for
US$ 7-12. It is estimated that in 2002 a well-

managed piece of land of c. 0.4 ha could generate about US$ 3,300 per year. With the current
practice of obtaining Mondia whitei from natural forests, a dealer earns up to US$ 3,600 annually. In Uganda in 2008, collectors charged
US$ 0.06 perpiece of root and US$ 0.60 perkg;
the average retail price was US$ 0.12 per piece
of root and US$ 1.50 per kg.
Properties Although the aromatic roots of
Mondia whitei are widely used in tropical Africa for medicinal purposes, relatively little research on the active compounds has been effected. Preliminary research of the roots
showed the presenceof a volatile oil at 1-1.2%,
a fixed oil at 2.8%, glucose at 20%, resin at
0.7% and a glycoside at 0.045%, as well as an
unidentified glycoside in roots, stem and seeds.
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The roots contain the minerals Zn, Fe, Ca, Se

and Mg and vitamins A, D and K. Thevolatile
oil of the roots caused inflammation and reddening of the skin, irritation of the mucous
membranes and relaxes mammalian intestinal
smooth muscles. In mice a motor excitation
was observed. In frogs the glycoside caused
respiratory paralysis and paralysis of the spinal reflexes. The heart increased first in force,
then weakened andfinally ended into a heart
block. The seeds probably contain moreof this
glycoside.
A methyl chloride extract of the roots yielded 2hydroxy-4-methoxybenzaldehyde and 3-hydroxy-4-methoxybenzaldehyde (isovanillin), which
are responsible for the vanilla-like odour. 2Hydroxy-4-methoxybenzaldehyde is a potent
tyrosinase inhibitor. From the organic fraction
of a crude methanol extract of the roots the
following compounds were also isolated: the
triterpene squalene, B-sitosterol, 6-methoxy-7hydroxycoumarin,
6-methoxy-7,8-dihydroxycoumarin, propacin and the unusual 5-chloropropacin.
In Kenya a patent application has been submitted for the processing and utilization of the
root powderas flavouring agent, appetizer and
extraction of the flavouring principle.
Crude protein of dry leaves was 187 g/kg while
calcium was 69.1 g/kg.
Hexane, methanol and water extracts of the

leaves and roots did not show any antibacterial
activity against a range of human pathogens.
The hexane and methanol extracts showed
significant anti-inflammatory activity in the
cyclooxygenase (COX-1) assay. An aqueous root
extract showed moderate activity against
Schistosoma haematobium.
An aqueousroot bark extract at 400 mg/kg/day
given orally during 8 days increased testosterone production and fertility of male rats.
Chronic oral administration of a root bark extract at 400 mg/kg/day for 55 days caused testicular lesions resulting in the cessation of
spermatogenesis, degenerative changes in the
seminiferous tubules and epididymides. The
treatment also resulted in a partial antifertility
effect. A recovery period resulted in normal
spermatogenesis and fertility, suggesting reversible antispermatogenic and antifertility
effects. The hexane extract caused low sexual
enhancement of sexually inexperienced male

showed a relaxant effect of this extract on the
rat vas deferens. An in-vivo studyof the effect
of the hexane extract at doses of 500 and 1000
mg/kg/day on the intratesticular cholesterol
concentration, on the haematological characteristics and on the sensitivity of isolated rat
vas deferens to Norepinephrine gave evidence
of a reversible androgeniceffect.
An aqueous root extract was administered to
human spermatozoa in vitro and was found to
enhance total motility as well as progressive
motility in a time-dependent manner.
The LDso of water-extracted and freeze-dried
root powder is more than 15 g/kg body weight
for mice. No significant lesions of brain, heart,

liver, kidney, spleen and thymus were observed. Feeding the freeze-dried water extract
to male rats for 7 days had notoxic effects and
did not affect the reproductive function of the
rats.

A preliminary screening of ethanolic and aqueous extracts of the leaves and flowers showed
in-vitro affinity to the serotonin transporter
(SERT), one of the neurotransmitters involved
in the pathopsychology of depression. Further
studies showed that the ethanolic leaf extract
inhibited SERT moderately in the bindingassay, and had significant antidepressant-like
effect in the forced swim test of rats, but not of
mice. A water extract of the leaves also showed
moderate dose-dependentactivity in a GABAabenzodiazepine receptor binding assay.
Adulterations and substitutes The root
has been used as a substitute for senega root
(Polygala senega L.), which is listed in the British Pharmaceutical Codex as an expectorant
used in the treatmentof bronchitis.
Description Liana or climbing shrub up to
8(—20) m long; roots woody whenold, aromatic;
latex present. Leaves opposite, simple and entire; stipular ridges with fleshy teeth; petiole
2-7 cm long; blade ovate, broadly ovate, elliptical or sub-orbicular, (6—)12—20(—-28) cm x (3-)6—
14(—20) cm, base obtuse to cordate, apex acute.
Inflorescence a lax axillary opposite paniclelike cyme, 10—20-flowered, glabrous to shorthairy; peduncle 2—4 cm long, pendulous. Flowers bisexual, regular, 5-merous, unpleasantly
scented; pedicel 1-1.5 cm long; calyx with ovate
to elliptical lobes, 2-3 mm x 1—2 mm, glabrous
to short-hairy; corolla radiate, 2-3 cm in diam-

rats.

eter, tube 2-3 mm long, lobes ovate, 9-11 mm
x 4-6 mm, glabrous, inside yellow or with vari-

An in-vitro study on the effect of the hexane
extract of the root on KCl and adrenalineinduced contractions of the rat vas deferens,

ous hues of violet, red or purple and with a
paler yellow triangular patch at base, outside
pale green, margin somewhatrecurved; corona
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Mondia whitei — 1, flowering branch; 2,fruits.

Redrawn and adapted by Achmad Satiri Nurhaman
lobes free, 6-8.5 mm long,fleshy, green-yellow
or creamy yellow, 3-segmented at base, central
lobule 5—7.5 mm long, spreading, tongue-like or
horn-like, lateral lobules rounded, 1-2 mm
long, fused at base to the central lobule; sta-

mens with very short free filaments, anthers
broadly flattened, bending over style head and
partly fused to it; ovary semi-inferior, carpels
2, free, apically fused, terminally enlarged into
broadly ovoid pentagonal style-head. Fruit
consisting of a pair of obliquely ovoid, glabrous
follicles, each one 8-12 cm xX 2-4 cm, green,

apex rounded, many-seeded. Seeds ovoid, 8-10
mm long, dark brown, at apex bearing a coma
of hairs 2—2.5 cm long.
Other botanical information Mondia
comprises 2 species, which both occur in tropical Africa. Mondia has formerly beenclassified
in a separate family: Periplocaceae. Mondia
ecornuta (N.E.Br.) Bullock occurs in Kenya,
Tanzania and Mozambique andis also medicinally used. In Tanzania a root decoction is
drunk to treat malaria and pinworm infection
in children. A maceration of the root bark is
drunk to treat schistosomiasis. Root bark
cooked in gruel is eaten to treat gastrointestinal cramps.

Growth and development In tropical Africa north of the equator flowering takes place
from May to August with a peak in June to
July; south of the equator Mondia whitei flowers from October to March, with a peak between November and January. The flowers
have a slightly fruity, unpleasant odour, which
becomes stronger in the afternoons; they are
probably pollinated by flies. They remain open
for between 3 and 4 days.
Ecology Mondia whitei occursin a variety of
habitats, ranging from humid forest, riverine
forest, swamp forest and forest margins to humid or semi-dry savanna, sometimes along
river banks, from sea-level up to 2000 m altitude.
Propagation and planting Mondia whitei
can be propagated by seeds and stem or root
cuttings. Micropropagation through nodal cuttings and meristem tips in various media is
successful.
Management In Congo, DR Congo, Kenya
and probably other countries Mondia whitei is
cultivated in homegardensfor its roots. In DR
Congo Mondia whitei is occasionally grown on
a trellis or pergola.
In Kenya Mondia whitei plant occurrence and
density in Kakamega forest were higher along
paths usedby livestock than along other types
of paths. Larger individuals appeared to be
preferentially harvested, but adult plants were
more likely to occur in harvested plots than
unharvestedplots.
Harvesting The roots of Mondia whitei can
be harvested throughout the year, although it
is easier to harvest during the rainy season.
Leaves can also be harvested throughout the
year.
Handling after harvest Roots and leaves
can be used fresh or are dried and can be powdered for future use.
Genetic resources Mondia whitei has become rare in many parts of its distribution area
because of overexploitation and habitat loss.
There is therefore a real danger of genetic erosion.
Prospects The roots of Mondia whitei are
highly valued as an aphrodisiac throughoutits
distribution area, and the leaves are widely
used as a vegetable. Its use as a male sexual
stimulant has partly been confirmed, but more
research is necessary to elucidate the compounds responsible for the activity and also
investigate other pharmacological effects. The
nutritive value of the leaves as well as the possibilities of the use of the roots as spice should
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be investigated further as well.
Because of its overexploitation it is recommended to evaluate possibilities of sustainable
collection of Mondia whitei from the wild and
encourage cultivation initially on a small or
medium scale. There is also a need to study its
biology and ecology in relation to production
and arrive at sustainable harvesting quotas
applicable to both wild and cultivated stocks.
Value addition should focus on production of
hygienically packaged products with appealing
appearance.
Major references Ageaet al., 2008; Burkill,
1997; McGeoch, Gordon & Schmitt, 2008;
Mlangeni et al., 2006; Neuwinger, 1996; Patnam et al., 2005; Pedersen et al., 2008; Venter,

Verhoeven & Bruyns, 2009; Watcho et al.,
2004; Watchoet al., 2007.
Other references Ansah, 2005; ASNAPP,
2009; Kubo & Kinst-Hori, 1999; Kuo et al.,
2006; Lampiao, Krom & du Plessis, 2008; Latham, 2004; Matu & van Staden, 2003; Maundu, Ngugi & Kabuye, 1999; Mukonyi & Ndiege,
2001; Mukonyi, Luvanda & Ndiege, 2002; Nettey, 2003; Neuwinger, 2000; Nielsen et al.,
2004; Ogunbunmi & Bassir, 1980; Risa etal.,
2004; van Wyk & Gericke, 2000; Vodouhé,
2005; Watcho et al., 2001; Wekesaet al., 2002;

treat diarrhoea and dysentery and inflammation of the gums. In the Indian Ocean Islands a
leaf decoction is commonly drunkas an antihypertensive. The crushed bark and roots are
used externally to treat skin eruptions and
bites of poisonous animals. The fresh leaves

Zobolo, Ndawonde & Dlamini, 2009.

are eaten to treat dysentery, and a leaf infu-

Sources of illustration Venter, Verhoeven
& Bruyns, 2009.
Authors M. Lamidi & H. Bourobou Bourobou

sion is drunk to stop vomiting. In northern
Nigeria Murraya koenigii is used traditionally
as a stimulant and for managementof diabetes. The leaves are eaten to treat diarrhoea and
dysentery. A leaf infusion is drunk to stop vomiting and to treat fever. A poultice of the leaves
is applied to skin eruptions and bruises. The
leaves are added to soup with crayfish to treat
herpes, scurvy and post-partum pain. Young
twigs are used as tooth brush, andare reported
to strengthen the gums andtheteeth.
In Ayurvedic medicine preparations of the
leaves, bark and roots are used for enhancing
blood circulation, digestion and metabolism as
well as for its anti-inflammatory actions.
The fresh or fried leaves are commonly used in
flavouring vegetables and curry but are reported to loose flavour upon drying. The essential
oil (curry leaf oil), obtained from the leaves by
distillation, is used in the production of soap.
Murraya koenigii is of aesthetic value dueto its
compound leaves andis therefore planted as a
hedge and as an ornamental shrub. The wood,
especially the root wood, has a very nice figure
andis highly prized in Asia for small, decorative objects.
Production and international trade In

MURRAYAKOENIGII(L.) Spreng.
Protologue Syst. veg. 2: 315 (1825).
Family Rutaceae
Chromosome number2n = 18
Synonyms Murraya foetidissima Teijsm. &
Binnend. (1864).
Vernacular names Curry bush, curry leaf,
curry leaf plant, curry leaf tree (En). Arbre a
curry, arbre a feuilles de curry, caloupilé, karipoulé, carri poulet, feuilles de curry (Fr).
Folhas de caril (Po). Bizari, mchuzi, mvuje
(Sw).
Origin and geographic distribution Murraya koenigii originates from Pakistan, Sri
Lanka and India east to China and Hainan. It
has been widely cultivated in South-East Asia
and some parts of the United States and Australia. In tropical Africa it is planted in many
countries, including Nigeria, Kenya, Tanzania

and most of the Indian Ocean Islands, where
Indian immigrants settled.

Murraya koenigii — planted
Uses A decoction of the leaves, bark and
roots is taken throughout Asia as a febrifuge,
tonic, stimulant and a stomachic, but also to
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Africa trade of leaves for medicinal or culinary
use is probably very limited, except for Mauritius and Réunion. In Asia the root wood is locally considered the best of all woods for making small objects. As the supplies are often
extremely limited, the wood fetches high prices
and is sold by thepiece.
Properties A large numberof studies have
been carried out on the chemical composition of
the volatile oil of Murraya koenigiit. The leaves
contain 85-65 compounds, mainly monoterpenes and sesquiterpenes, depending on the
seasonal variation, geographical location and
age of the leaves, and which constitute about
95% of the essential oil. Constituents of the
essential oil of the leaves that can occur in high
concentrations are o-pinene, Ö-sabinene, fcaryophyllene, a-copaene, B-ocimene and cadinene; some of the minor compoundsare fpinene, o-phellandrene, B-phellandrene, limonene, terpinene, cadinol and bornyl acetate.
The essential oil of the fruits contains c. 40
compounds, of which the most important are apinene, B-ocimene, o-copaene and B-phellandrene.
Murraya koenigii is also a major source of car-

mental set up, the leaves of Murraya koenigii
significantly improved memory in mice thus
exhibiting their potential in the management
of Alzheimer’s disease.
The leaves contain moisture (66.3%), protein
(1%), fat (1%), carbohydrate (16%), fibre (6.4%)
and mineral matter (4.2%). The leaves contain
per 100 g: Ca 810 mg, P 600 mg and Fe 2.1 mg,

bazole alkaloids: more than 30 have been iden-

berry, 1—-1.5 cm X 1 cm, bluish black, 1- or 2-

tified so far. From the stem bark girinimbine,

seeded.
Other botanical information Murraya
comprises about 15 species which are distributed from continental Asia throughout the
Malesian region to north-eastern Australia and
New Caledonia. Several species are cultivated
throughoutthe tropics.
Ecology Murraya koenigii grows best in
deep, well-drained soil in full sun to partial
shade; in Africa it is either kept in large pots or
grown in home-gardens. Flowering is from
Marchto June andfruiting from June to August.
Propagation
and
planting Murraya
koenigii can be propagated by seed, root cuttings or root suckers. Seeds should be sown
immediately after harvesting, as they are only
viable for about 3 weeks. They can be sown in
the shade, without pre-treatment.
Harvesting After transplanting, it takes
12-15 months before the leaves can be harvested.
Handling after harvest Leaves can be refrigerated in airtight containers for up to 2
weeks without loss of flavour. They can also be
frozen for storage for year-round use.
Genetic resources Murraya koenigii is
widely cultivated; as there is a large variation
in chemical constituents of plants from different provenances, it seems unlikely that it is

murrayanine,

mahanimbine, isomurayazoline

have been isolated; from the leaves mahanimbine, isomahanimbine, mahanimbicine, maha-

nine, girinimbine, koenimbidine, bismurrayafoline

E‚

euchrestine

B,

murrayacine

and

koenoline were isolated. Koenoline exhibited
cytotoxic activity against certain cell cultures.
Bismurrayafoline E, euchrestine B, mahanim-

bicine, mahanine, isomahanine and mahanimbine exhibited antioxidative properties. Many
carbazole alkaloids exhibit significant antibacterial activity against a range of pathogenic
bacteria. The essential oil and several carbazole alkaloids from the leaves also exhibited
significant antifungal activity against a range
of plant pathogenic fungi. Leaf extracts also
showed significant activity in the prevention
and control of dental caries. Different extracts
also exhibited significant anti-inflammatory,
analgesic, antipyretic, antidiarrhoeal and anticarcinogenic activities in studies using rats and
mice. Many studies have been carried out on
the use of the leaf extract to treat diabetes.
Most studies confirm that leaf extracts lower
the blood glucose levels in diabetic rats, although some tests are inconclusive. Different
extracts of the leaves did not show anysignificant antihypertensive effects. In an experi-

carotene 12,600 IU, nicotinic acid 2.8 mg and

ascorbic acid 4 mg. The leaves also contain
oxalic acid, which reduces the availability of
calcium.
Description Evergreen shrub or small tree
up to 4 m tall. Leaves arranged spirally, imparipinnate with (9-)17—81 leaflets; stipules absent;
leaflets
alternate,
ovate to ovatelanceolate or orbicular, 2-5 cm xX 0.5—2.8 cm,

glandular dotted, base obtuse to rounded and
slightly asymmetrical, apex notched, margin
entire or irregularly toothed. Inflorescence a
terminal branched cyme, many-flowered. Flowers bisexual, regular, 5-merous, aromatic; pedi-

cel short; calyx with tiny ovate teeth; petals
oblanceolate to oblong, 5-7 mm long, glandular, white; stamens 10, ovary superior, stigma

capitate. Fruit an ovoid to oblong, glandular
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threatened by genetic erosion.
Prospects The essential oils and carbazole
alkaloids from Murraya koenigii show many
interesting pharmacological activities, including antibacterial, antioxidant, antitumour and

hypoglycaemic activities, and more research is
needed to evaluate its potential. Besides, the
marketof the leaves as a spice is increasing.
Major references Adebayo, 1997; GuribFakim, Guého & Bissoondoyal, 1997; Ha Van
Tue, 1998; Lawal et al., 2008; Parthasarathy,

Zachariah & Chempakam,2008.
Other references Adewunmietal., 2001;
Adjanohounet al., 1983; Adsersen & Adsersen,
1997; Banoo, 2009; Lavergne & Véra, 1989;
Mandalet al., 2010; Onayade & Adebajo, 2000;
Palaniswamy, Caporuscio & Stuart, 2003; Patel, Patel & Patel, 2009.
Authors E.N. Matu

Benin, Nigeria, Kenya, Tanzania, Zimbabwe,

Mozambique and South Africa, as well as most
of the Indian OceanIslands.
Uses In Nigeria leaf and bark decoctions are
taken to treat malaria, diabetes, dysentery and
fractured bones. In Mauritius a leaf infusion is
taken to treat diabetes. The maceration of
leaves in alcohol is applied to treat muscleache.
In Asia the leaves, fruits and bark are used

medicinally against fever, venereal diseases,
intestinal worms and dysentery; the leaves are
also reported as an ingredient in an infusion
against irregular menstruation and leucorrhoea, and to promotedelivery.
The aromatic flowers are used for scenting tea
or in the production of cosmetics. From the
woodtool handles, walking sticks and furniture
is made. Ripe fruits are eaten raw and have a
sweet taste.

MURRAYAPANICULATA(L.) Jack
Protologue Malayan Misc. 1: 31 (1820).
Family Rutaceae
Chromosome number2n = 18
Synonyms Murraya exotica L. (1771), Murraya paniculata (L.) Jack var. exotica (L.)
C.C.Huang (1959).
Vernacular names Jasmine-orange, satinwood, Chinese box, cosmetic-bark tree (En).
Buis de Chine, bois jasmin, oranger jasmin,
bois de satin (Fr). Jasmim laranja (Po).
Origin and geographic distribution Murraya paniculata is native of continental tropical Asia, and is nowadays cultivated in most of
South-East Asia, Australia and thetropics of the
New World. In tropical Africa it is cultivated in

It is commonly planted in the Indian Ocean
Islands as an ornamental shrub, or as a hedge.
In Asia it is also grownas a living fence.
Properties Several analyses of the leaf and
flower essential oil of Murraya paniculata from
different provenances yielded different compounds. Flowers of Indian provenance yield an
essential oil with as major components 6elemene (1.4%), caryophyllene (3.6%), germacrene-D (2.7%), nerolidol (25.7%), benzyl
benzoate (8.1%), phenyl ethyl benzoate (8.0%)
and manool (18.7%). The essential oils from the
leaves and fruits of plants grown in Nigeria
yielded mainly sesquiterpenoids. The principal
constituents of the leaf oil were B-cyclocitral
(22.9%), methyl salicylate (22.4%), transnerolidol (11.7%), a-cubebene (7.9%), cubenol
(6.8%), B-cubebene (5.8%) and isogermacrene
(5.7%). The most abundant constituent of the
fruit essential oil was B-caryophyllene (43.4%).
Other major components were zingiberene
(18.9%), germacrene D (8.3%), o-copaene
(5.5%) and o-humulene (5.1%). The composi-

tions of both oils varied qualitatively and quantitatively. The leaf oil of plants from Bangladesh contained 58 compounds of which the
major were caryophyllene oxide (16.6%), Bcaryophyllene (11.8%), spathulenol (10.2%), Belemene (8.9%), germacrene D (6.9%) and 4methylene-6-(1-propenylidene)cyclooctene
(6.4%).
From the leaves several coumarins, including

Murraya paniculata — planted

minumicrolin
been isolated.
al coumarins.
biphenyls as

and meranzine hydrate, have
The root bark also yielded severDioxin and dioxin-like polychlorwell as oxygenated flavonoids
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were found in the leaves. Isoflavonoids and a
water soluble gum polysaccharide were isolated from the fruits. From the root bark several
alkaloids have been isolated, including the
indole alkaloid murrayacarine, the indolenaphthoquinone alkaloid murrapanine and the
bisindole alkaloid yuehchukene. From the
flowers the indole alkaloid murrayaculatine
has been isolated, as well as someflavonoids.
A leaf extract was found to produce a profound
antinociceptive activity in rats in a dose dependent manner. The extract showed considerable brine shrimp toxicity (LDs0=32 ug/ml).
Leaf extracts also showed significant toxic effects on the seed storage weevil Callosobruchus
maculatus. An ethanol extract of the leaves
was found to have analgesic and cytotoxic activities. A chloroform extract of the leaves
showed moderate anti-amoebic and antibacterial activity in vitro. Meranzine hydrate exhibited weak activity against Staphylococcus aureus and Escherichia coli in vitro. Minumicrolin was found to possess mild butyrylcholinesterase inhibition activity in vitro. Yuehchukene
showed anti-implantation activity in rats.
Murraya paniculata yields a heavy hardwood
with a density of 1020-1120 kg/m? at 15%
moisture content. Heartwood greyish-brown or
dark yellow with dark olive or black shades,

sharply demarcated from the pale yellow or
buff-coloured up to 4 cm wide sapwood; grain
straight, but curly or wavy at base of trunk;
texture very fine and even; wood lustrous. The
wood seasons slowly andis inclined to check in
the log andto split; it is reported from India to
be a very refractory timber to season. The wood
is hard to very hard andverystrong.It is fairly
easy to work and can be cut smoothly, although
it is not easy to work with hand tools. The
wood is durable to very durable. The heartwood
is resistant to dry-wood termites. The sapwood
is non-susceptible to Lyctus.
Description Evergreen shrub or small tree
up to 3.5(-7) m tall, bark pale grey. Leaves
arranged spirally, imparipinnate with 3-7 leaflets, glabrous; stipules absent; leaflets alternate, ovate to elliptical, 1.5-5(-9) cm x 1.5—

lobed. Fruit a narrowly ellipsoid berry, 7—13(—
20) mm X 6-8(-15) mm, deep orange to red,
beaked, 1- or 2-seeded. Seeds short-hairy.
Other botanical information Murraya
comprises about 15 species which are distributed from continental Asia throughout the Malaysian region to north-eastern Australia and
New Caledonia. Several species are cultivated
throughout the tropics.
Ecology In its natural habitat Murraya paniculata occurs in open forest, from sea-level

up to 1300 m altitude. It has a wide range of
soil tolerance and may grow in alkaline, clayey,
sandy,

acidic

and

loamy

soils.

It

flowers

throughout the year and is a strict crosspollinator. It has a high tolerance for shading.
Propagation and planting Murraya paniculata is mainly propagated by seed, although it can also be propagated through softwood cuttings. Seeds are easy to germinate but
should be sown immediately after harvesting,
as their viability is strongly reduced after being stored for 3 weeks. They can be sownin the
shade, without pretreatment. The germination
rate ranges from 40-45% in 4—7 days to c. 75%
in 13-20 days. The average 1000 seed weight is
83.33 g.
Diseases and pests Murraya paniculata is
vulnerable to nematodes, scales and whitefly.
It is also a host of the Asian citrus psyllid, Diaphorinacitri, whichis the vectorfor the citrus
greeningdisease.
Genetic resources As Murraya paniculata
is widely cultivated and easily grown from
seeds, it is unlikely that is threatened by genetic erosion.
Prospects The essential oil from Murraya
koenigii show interesting pharmacological activities, and more research is needed to evaluate its potential.
Major references Adjanohounet al., 1983;

Chowdhury, Bhuiyan & Mohammed, 2008;
Gurib-Fakim, Guého & Bissoondoyal, 1997; Ha
Van Tue, 1998; Olawore et al., 2005.
Other references Konget al., 1985; Lapcik
et al., 2004; Mesquita et al., 2008; Mollah &
Islam, 2008; Ogunwandeet al., 2007; Rout et

2.5(-6) cm, glandular dotted, base rounded,

al., 2007; Sharker, Shahid & Hasanuzzaman,

apex acuminate to rounded, margin wavy. Inflorescence a terminal or axillary branched
cyme, few-flowered. Flowers bisexual, regular,

2009.
Authors E.N. Matu

5-merous, aromatic, white; pedicel short; sepals

ovate to lanceolate, 2-3 mm long, slightly
hairy, persistent in fruit; petals oblong to lanceolate, 1—-1.5(—-2) cm long, glandular, sparsely
short-hairy; stamens 10, ovary superior, stigma
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OPERCULINA TURPETHUM (L.) Silva Manso

haemorrhoids, cough, asthma, dyspepsia, flatulence, paralysis, gout, rheumatism, melancho-

Protologue Enum. subst. braz. 16 (1836).
Family Convolvulaceae
Chromosome number 2n = 30
Synonyms Ipomoea turpethum (L.) R.Br.
(1810), Merremia turpethum (L.) Rendle (1905).

Vernacular names Indian jalap, transparent woodrose, paper rose, St. Thomas lidpod,
ventricose morning glory (En). Liane blanche,
jalap, turbith (Fr). Turbito vegetal (Po).
Origin and geographic distribution Operculina turpethum occurs naturally in warm
temperate and tropical Asia, and is naturalized, possibly a long time ago, in parts of Africa, Australia and the Pacific islands. It is more

recently introduced and naturalized in the
Americas. In Africa it is recorded from Somalia, Kenya, Tanzania, Zimbabwe, Mozambique,

Comoros, Madagascar and Mauritius. Cultivation is concentrated in southern Asia.
Uses In Tanzania a decoction of the rhizome
and leaves is drunk as a purgative and toremove hookworm. A decoction of the rhizomeis
taken to facilitate childbirth. In Mauritius a
decoction of the leaves is drunk as a purgative
Operculina turpethum is an important medicinal plant in Asia. In Ayurvedic and Unani systems of medicine, in which Operculina turpethum is called trivrit or turpeth, it is a true
panacea, andis a vital ingredient in more than
135 herbal and herbal-mineral formulations.
The rhizome has been included in several
groups, including the group of purgative herbs,
antidote herbs, herbs for therapeutic enema
and herbs eliminating toxins. An infusion of
the rhizome is taken internally to treat fever,
anorexia, obesity, oedema, anaemia, ascites,

lia, constipation, hepato-splenomegaly, hepatitis, intoxication and abdominal tumours. Externally a paste of the rhizome is applied to
treat scorpion stings, snakebites, ulcers, worm
infestation, wounds, pruritus, vitiligo and other

skin disorders. Oil extracted from the rhizome
bark is used in skin diseases with scale formation. Rhizome powder mixed with butter
and honey is taken to treat vomiting of blood,
tuberculosis and herpes. Rhizome powder
mixed with butter or fresh juice of the leaves is
used as eye drops to treat corneal opacity or
conjunctivitis. In western India the flowers are
applied to the head to treat headache. Operculina turpethum is also used in Chinese medicine mainly for the treatment of oedema and as
an astringent.
In India, Operculina turpethum is occasionally
planted as an ornamental.
Production and international trade The
rhizomeis traded worldwide, but especially in
southern Asia. Substantial quantities are imported into India. The crude drug and many
formulations containing it are offered through
internet, but no data on production or amounts
traded are available.
Properties Trivrit or turpeth consists of
rhizome or rhizome bark of Operculina turpethum cut into pieces of 1.5-15 cm long and 1—
2.5 cm in diameter. The pieces are cylindrical,
somewhat twisted and dull grey to brownishgrey in colour. They have a faint odour and a
nauseous taste.

The rhizome bark contains up to 10% of a
brownish yellow glycosidic resin, called turpethin. The main laxative or purgative compounds of the alcohol-soluble fraction of the
resin are glycosidic acids identified as turpethinic acids A-E. The rhizome also contains as
major component the coumarin derivative scopoletin. From the aerial parts numerousfatty
hydroxy-acid glycosides and glycosidesof cyclic
hydroxy-acids, as well as 4 dammarane-type
triterpene glycosides have been isolated (operculinoside A—D). Three glycosidic acids, turpethic acids A-C, and two intact resin glycosides, turpethosides A and B, all having a
common pentasaccharide moiety and 12hydroxy fatty acid aglyconesof different chain
lengths, were obtained from the aerial parts.
The seeds contain a gum, that resembles guar

Operculina turpethum — naturalized

gum (Cyamopsis tetragonoloba (L.) Taub.) in
structure, and which may have commercial
value.
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In pharmacological tests, rhizome powder of
Operculina turpethum orally administered to
albino rats showed reductions in gastric acid
content, gastric ulcers, hyperacidity and related gastro-intestinal disturbances. An aqueous
extract of the rhizome was found to reduce
acute, sub-acute and chronic carrageenaninduced hind paw oedema in albino rats. The
effect of the aqueous extract was stronger than
that of the alcohol extract and the ether extract. The hepatoprotective activity of rhizome
powder was assessed in a study of the effect of
ethanol extract on paracetamol-induced hepatotoxicity in Wistar rats. The rats treated with
ethanol extract showed a significant reduction
in all biochemical parameters tested which was
comparable with the effect of silymarin. The
antioxidant activity of a methanolic rhizome
extract was assessed in female SpragueDawley rats with dimethylbenzanthraceneinduced breast cancer. Administration of the
extract together with dimethylbenzanthracene
for 45 days resulted in a reduction of tumour
weight, while dimethylbenzanthracene alone
caused an increase in tumour weight.
In a clinical study, administration for 30 days
of an Unani medicine having Operculina turpethum as its main ingredient, to patients with
ascariasis resulted on clearance of Ascaris
lumbricoides eggs and relief from clinical
symptoms of worm infestation in most of the
test patients. In an open, uncontrolled clinical
study, administration of a single dose of rhizome powder in fermented rice-water produced
strong purgation in patients with rheumatoid
arthritis. This purification procedure produced
improvement in subjective parameters such as
joint pain, stiffness, swelling, tenderness, and

any alterations in liver function markers. In a
brine shrimp bioassay the lethal toxicity of an
aqueous extract was found to be moderate.
An ethanolic leaf extract showed significant
antibacterial activity against Bacillus subtilis,
Streptococcus haemolytica, Pseudomonas aeruginosa, Shigella sonnei and Shigella dysenteriae in vitro. Treatment of susceptible host
plants with a leaf extract induced systemic
resistance to subsequent challenge from sun
hemp rosette tobamovirus (SHMV), tobacco
mosaic tobamovirus (TMV), datura shoestring
potyvirus (DSTV) and tomato spotted wilt
tospovirus (TSWV).
Adulterations and substitutes In Ayurvedic medicine, 2 forms of trivrit are recognized:
‘Aruna’ or ‘Shweta’ with whitish or reddish
rhizomes (Operculina turpethum) and ‘Shyama’
with blackish rhizomes (Ipomoea petaloidea
Choisy). ‘Shyama’ has a drastic purgative action and can treat conditions such as intoxication and abdominal tumours. However, ‘Shyama’ can also have serious side effects, including

fainting, burning sensation, confusion, chest
pain and roughness of throat and henceis rarely used in medicine. Commercial samplesof the
rhizomes are sometimes adulterated with stem
pieces of the same species.
Description Large, perennial twiner up to 4
m long, stems narrowly 3—5-winged, grooved,
angularor cylindrical, glabrous or soft-hairy at
the nodes, often rooting in water; rhizomes

long, fleshy, much branched. Leaves alternate,
simple and entire; petiole 2.5-—7.5 cm long, cylindrical, sometimes winged; blade very varia-

ble in shape, orbicular, broadly ovate to lanceolate, 5.5-15 cm X 1-14 cm, base cordate to hastate, apex acuminate, acute or obtuse, mu-

in the overall condition of the patients. However, the dosage used is very high and contraindicated for many patients. In a study in
which administration of a lower dose of a medicine containing the rhizome powderfor 3 weeks
was compared with application of warm compresses of fermented cereal-water or a combi-

cronulate, margin rarely shallowly lobed, upper
surface glabrous or appressed hairy, lower surface pubescent, palmately or pinnately veined
with 8-11 pairs of veins; major veins prominent below. Inflorescence a few-flowered axillary cyme; peduncle 2—18 cm long, glabrous or

nation

merous; pedicel 1.5—3.5 cm long, pubescent, in
fruit club-shaped, up to 40 mm long; bracts
oblong or elliptical-oblong, 1.5-2 cm long, pubescent, mucronulate, soon falling; sepals ovate

of

both

treatments,

all

treatments

showed some reduction of rheumatoid arthritis
symptoms.

In an acute toxicity test, healthy albino mice
given a suspension of rhizome powderof up to
800 mg/kg showedno acute toxic effect or mortality during one week after administration. In
another acute toxicity study an ethanol extract
administered to groups of Wistar rats in doses
of up to 2000 mg/kg, caused no lethality in any
of the groups. Also the extract did not produce

pubescent.

Flowers

bisexual,

regular,

5-

to broadly ovate, acute, outer ones 1.5—2.5 cm
long, pubescent outside, inner ones c. 2 cm

long, glabrous, calyx in fruit broadly cupshaped, up to 6 cm in diameter; corolla broadly
funnel-shaped, 3—4.5 cm long, white, pinkish or
yellowish, glabrous; stamens 5, inserted, filaments adnate to the corolla; ovary superior, 2-
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Operculina turpethum — 1, flowering stem; 2,
fruit.
Source: PROSEA
celled, glabrous, style c. 1 cm long, stigmas 2,

capitate. Fruit a depressed-globose capsule, c.
1.5 cm in diameter, with up to 4 seeds; outer

layer splitting around the middle, the top part
(lid or operculum) separating from the lower
part, and the inner layer bursting irregularly.
Seed trigonous to globular, c. 6 mm long, glabrous, dull black. Seedling with epigeal germination.
Other botanical information Operculina
comprises 15-20 species occurring throughout
the tropics. Another Operculina species used in
tropical Africa is Operculina macrocarpa (L.)
Urb. (jalapa (En) ; batata de purga (Po)). It isa
stout, glabrous climber with winged hollow
stems and widely funnel-shaped, creamy-white
flowers, native of Brazil and the Caribbean
region, and long ago introduced and naturalized in West Africa. In Ghana the leaves together with sliced onions are squeezed with
lemonjuice and drunk as an antidote to snakebites. Incisions are made near the wound and
rubbed with the juice mixture. Plant sap is also
used as eye drops to treat cataract. The plant
has purgative properties and is used as such in
Brazil. In Ghana the seeds are used to make

bracelets. Women who gavebirth to twins wear
them for magical reasons. Operculina macrocarpa is sometimes grown as a pergola or
shaded-walkwayplant.
Growth and development Operculina turpethum can be found flowering throughout the
year when sufficient wateris available.
Ecology Operculina turpethum occurs in
coastal plains, moist deciduous forests, open
forest, hedges, roadsides and waste places,
usually in moist localities, from sea-level up to
1300 m altitude.
Whencultivated, it requires a warm climate
during the growing season and cool period of
several months. During the cool season plants
tolerate somefrost but above-ground parts may
die-back. Waterlogging is not tolerated. Sandy
loam to clay loam soils are suitable for cultivation.
Propagation and planting Operculina
turpethum is propagated by seed or stem cuttings. Seeds are best collected soon after ripening and can be planted immediately in polybags. The potting mixture should contain sand,
soil and farmyard manure in equal proportions.
Scarified seeds germinate after 1 week. Soaking of seeds in water for 24 hours followed by
mechanical scarification by rubbing the seed
coat with sand paper gives 95% germination.
Land should be ploughed well, followed by harrowing. When grown from stem cuttings, these
should be c. 10 cm long with 2 nodes. These
mayeither be planted directly in the field during the rainy season, or maybe rootedfirst in a
mist chamber or nursery. Rooted cuttings or
seedlings are transplanted in the field at a
spacing of 30 cm x 30 cm. Operculina turpethum needs a support and can be planted as a
crop in a tree plantation or near hedges or
shrubs. In areas with occasional flooding,
planting should be done on ridges to avoid mortality due to waterlogging.
An efficient micropropagation protocol has
been developed for Operculina turpethum
through nodal segment culture.
Management About 2 kg seeds are required
for raising planting stock for 1 hectare. About 2
t/ha of farmyard manure is mixedinto thesoil
during field preparation before the onset of
rains. No further application of fertilizer is
required. During the rainy season irrigation is
seldom required, but during dry spells, flood
irrigation at an interval of 4—7 days is given.
Regular manual weeding is recommendedafter
planting.
Diseases and pests In India spring weath-
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er, with large temperature swings between day
and night, and fairly frequent rains, can favour
the developmentof fungus diseases. At the end
of the cool season the plants are commonly
attacked by aphids andscale insects.
Yield At 110, 000 plants/ha, rhizomeyield is
about 1500 kg/ha after 10 months. Stems are
often kept for vegetative propagation. In India
the cost of inputs for an initial crop is about €
700/ha and € 350 in the subsequent yearif the
planting material is obtained from the previous
crop.
Handling after harvest Freshly collected
rhizomes should be washed thoroughly with
fresh water and dried initially in the sun for 2—
3 days, followed by drying in the shadefor the
next 10 days till the moisture content is reduced to 8%.
Genetic resources Operculina turpethum is
widespread and locally common andis in general not in danger of genetic erosion. However,
it is under some threat in Bangladesh and in
parts of India because of overharvesting from
the wild.
Prospects Operculina turpethum is a plant
of great medicinal importance, especially in
southern Asia. Although scientific studies have
proven that rhizomes and leaves are effective
in the treatment of various ailments, studies

meeting internationally-accepted standards
need to be done as well. This species certainly
deserves more attention as a medicinal plant in
Africa.
Major references Aguilar, 2001; Ashok
Kumaret al., 2009; Austin, 1982; Deroin, 2001;
Ding et al, 2012; Kohli, Nipanikar &
Kadbhane, 2010; National Medicinal Plant
Board, 2008; Neuwinger, 2000; Sharma &

ORBEA DECAISNEANA (Lem.) Bruyns

Protologue Aloe 37(4): 74 (2001).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Caralluma decaisneana (Lem.)
N.E.Br. (1892), Stapelia decaisneana (Lem.)
A.Chev. (1934), Pachycymbium decaisneanum
(Lem.) M.G.Gilbert (1990), Angolluma decaisneana (Lem.) L.E.Newton (19938).
Origin and geographic distribution Orbea decaisneana occurs in Mauritania, Senegal,

Mali, Burkina Faso, Niger, Sudan, Algeria and
Morocco.
Uses In Senegal an extract of the aerial
parts enters in a treatment for mental problems and epilepsy. Plant sap is applied to teeth
with caries. Plant sap is considered very toxic
and milk is taken as an antidote to poisoning.
In Mali dried powdered stems are thrown in
the water as fish poison; it is considered slowacting. In Niger the stems are macerated in
water and the extract used as bait for guinea
fowl. In Algeria nomads put the plant sap or
pulped plants on bait to poison jackal. It is
sometimesused as criminal poison.
Orbea decaisneana is sold on the internet to
succulentcollectors.
Properties The toxins of Orbea decaisneana
have not been chemically characterized. Preliminary toxicological investigations showed
that the administration of a hot alcohol extract
of the dried plants, intraperitoneally (i.p) in
mouse, gave an LDso = 2 g/kg, a water extract
gave an LDso = 12 g/kg mouse i.p., while the
fresh plant sap gave an LDso = 2.2 g/kg mouse
ip. The mice became restless with signs of
nerve impairment, followed by paralysis of the

Singh, 2012; Verdcourt, 1963.

Other references Anbuselvum, Vijayavel &
Balasubramnian, 2007; Aswal et al., 1984;
Bosser & Heine, 2000; Burkill, 1985; CSIR,
1966; Ding et al., 2011; Dokosi, 1998; Garcia,

Demissew & Thulin, 2006; Gupta, Tandon &
Sharma (Editors), 2005b; Gurib-Fakim, Guého

& Bissoondoyal, 1995; Khan & Zaim, 1992;
Khare et al., 1982; Krishnaraju et al., 2005;
Kirtikar & Basu, 2000; Singh etal., 2008.
Sources ofillustration Aguilar, 2001.
Authors Ranjeeta Prasad
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hind legs, dilated eyes, and finally death in 3—
48 hours.
Description Small perennial herb up to 20
cm tall, forming diffuse mats to c. 50 cm in
diameter; stems succulent, 1-4 cm X 1.2-1.5 cm,

excluding teeth, spreading, grey-green, mottled
with brown to purple; tubercles (the ‘teeth’) 10—
15 mm long, in 4 rows along the stem with a
slight groove among them, tapering to slender
apex. Leaves rudimentary at tubercle apex;
stipular denticles absent. Inflorescence 1—3 per
stem near apex, each with 1—5(—10) flowers

developing in gradual succession; peduncle
absent; bracts lanceolate, c. 1 mm long. Flowers bisexual, regular, 5-merous, with fetid
smell; pedicel 1-5 mm long, up to 2(—3) mm in

diameter, spreading; sepals lanceolate, 3-5 mm
long, acute; corolla 8-15 mm long, 1.5-2.5 cm
in diameter, campanulate, outside cream mott-

led with brown, inside dark purple sometimes
yellow towards base of tube, with small papillae, each tipped with fine white bristle, tube 4—
6 mm long, 6-8 mm in diameter, cup-shaped,
lobes ovate-lanceolate, 7-12 mm X 5.5-7 mm,
ascending then spreading, margins reflexed;
corona c. 4 mm X c. 5 mm, purple, outer lobes c.
2 mm long, pouch-like, inner lobes c. 1 mm

long, slightly longer than style head; style head
pentagonal. Fruit a pairoffollicles.
Other botanical information Orbea belongs to the subtribe Stapeliinae (tribe Ceropegieae), comprising 36 genera and c. 700 species
in the Old World. The Orbea complex comprises about 55 species and includes the formerly
recognized genera Orbeopsis, Pachycymbium
and Angolluma, whereas the separation or
inclusion of Orbeanthus and Ballyanthus is
still in discussion. Orbea is widely distributed
in Africa, and also includes 6 species in southwestern Arabia. Within Africa there are 2 centres of diversity, a northeastern centre from
Tanzania to Arabia and a southern centre in
southern Africa. Only Orbea decaisneana has
spread to West and northern Africa.
Several other Orbea species in tropical Africa
are medicinally used. Orbea dummeri(N.E.Br.)
Bruyns occurs in Burundi, Kenya, Tanzania
and Uganda. The Turkana people in Kenya
drink a decoction of the stems with milk or
chew the stems to treat chest pains. Fresh
plant sap is squeezed on woundsto heal them.
In Uganda the dried and powdered whole
plants are put in water and thefiltrate is put
in the ear to help evacuate ear wax andto treat
headache. In Tanzania the latex is applied as
ear drops to treat earache. Orbea semota

(N.E.Br.) L.C.Leach occurs in Rwanda, Kenya
and Tanzania. In Tanzania the sap from the
pounded stemsis applied to wounds andulcers.
The fetid smell is mainly caused by butanoic
acid (26.6%). Orbea lutea (N.E.Br.) Bruyns
occurs in southern Africa. The Owambo people
in Namibia take an extract of the entire plant
to treat rabies. The Khu Bushmen in Namibia
slightly roast the stems before eating them, but
the taste is somewhat disagreeable and the
plant is only eaten as famine food. The stems
are heavily grazed bycattle.
Ecology Orbea decaisneanaoccurs on desert
margins in dry grasslands, among stones on
slopes on granite and on limestone outcrops,
from sea-level up to 2000 m altitude.
Genetic resources Orbea decaisneana has
a relatively large area of distribution but is
poorly recorded and it is not known whetherit
is threatened by genetic erosion.
Prospects Orbea decaisneana will remain
only of local importance as a medicinal plant as
it is very toxic, unless chemical and pharmacological analyses showits potential.
Major references Albers & Meve (Editors),
2002; Bruyns, 2002; Neuwinger, 2000.
Other references Burkill, 1985; Burkill,
2000; Jürgens, Dötterl & Meve, 2006; Morgan,
1981; SEPASAL, 2009g.
Authors G.H. Schmelzer

ORTHANTHERA ALBIDA Schinz
Protologue Verh. Bot. Vereins Prov. Brandenburg 30: 265 (1888).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Origin and geographic distribution Orthanthera albida occurs in southern Angola
and Namibia.
Uses In Namibia a decoction of crushed
seeds is taken by the Topnaarpeople to treat
kidney diseases and backache. A decoction of
the stems or roots or chewing the stems or
roots relieves stomach-ache.
The root is added to beer to improveits flavour.
Theflowers and fruits are sometimes eaten as
a snack while of the older fruits only the inner
part is eaten after removal of the peel and the
seeds. Stems are also chewed to clean the
teeth. Flowering stems are browsed by goats
and donkeys.
Description Erect, much-branched shrub
up to 1 m tall; stems pale grey, glaucous.
Leaves opposite, simple and entire, often re-
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PACHYCARPUS LINEOLATUS (Decne.) Bullock

ee
Orthanthera albida — wild
duced to scales or absent during flowering;
petiole short; stipules absent; blade linear, 3—

50 mm X 1-2 mm, apex acute, sharp. Inflorescence an axillary pseudo-umbel, 4-6flowered; peduncle slender, c. 2 mm long,
white-hairy. Flowers bisexual, regular, 5merous, almost sessile; calyx with lanceolate

lobes c. 2 mm long; corolla with tube c. 5 mm
long, slightly inflated below, lobes linear, 2.5—3
mm long, spreading, apple green inside, greyish outside, short-hairy inside, strongly scented; corona lobes 0.5 mm long; stamensin staminal column, pointed; ovary superior, style

shorter than anthers. Fruit a pair of follicles,
each one fusiform, up to 10 cm X 1-2.5 cm,
green and blackish marbled, tapering into a
long beak, many-seeded. Seeds brown, with a
coma of whitish hairs.
Other botanical information Orthanthera
comprises 5 species, all in tropical Africa.
Ecology Orthanthera albida grows semi-

Protologue Kew Bull. 8: 333 (1953).

Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Asclepias lineolata (Decne.)
Schltr. (1895), Pachycarpus schweinfurthii
(N.E.Br.) Bullock (1953).
Origin and geographic distribution Pachycarpus lineolatus occurs from Senegal and
Guinea east to southern Sudan and south
throughout Central and East Africa to Malawi,
Zambia and Namibia.
Uses In Senegal the dried, bitter, fleshy
roots are powdered and a porridge made from
it is given to people suffering from inflamed
testes (orchitis). In Benin the powdered root,
together with seeds of Piper guineense Schumach. & Thonn., is taken in water to treat inguinal and scrotal hernia. In Nigeria a root
decoction is taken with local drinks to treat
gastro-intestinal problems, and a weak, cold
infusion is given to new-born babies. In East
Africa the roots are chewed and the sap swallowed as a stomachic and abortifacient and
also to treat pharyngitis. In Uganda theroots
are eaten to treat a sore throat. In Tanzania
sap from the pressed seeds, together with sap
from peppers (Capsicum sp.), is applied to
breasts to encourage milk flow. In Zimbabwe a
root infusion is drunk to treat abdominal pain
and venereal diseases. Sap from the heated
stem is massaged onto the skin to treat itch.
Throughout its distribution area the fresh root
is chewed or the dried, powdered root is taken
in local beer as an aphrodisiac.
In Senegal the roots are considered depurative
and eaten only in times of famine. In Cote
d'Ivoire, however, the roots are eaten pounded

desert areas, near streams, in rocky, stony or

sandy soils, at 300-800 m altitude. Annual
rainfall is up to 400 mm.
Genetic resources Orthanthera albida is
not considered threatened in Namibia and
probably not in dangerof genetic erosion.
Prospects Orthanthera albida will probably
remain of minor importance as a medicinal
plant.
Major

references

Brown,

1902-1904;

SEPASAL, 2009h; Van den Eynden, Vernem-

men & Van Damme, 1992.
Other references Huber, 1967; Van Damme & Van den Eynden, 2000.
Authors G.H. Schmelzer
Pachycarpus lineolatus — wild

PACHYCARPUS

and boiled or raw. In Zambia the root powder is
sprinkled on seeds to catch birds as they are
said to become confused from eating it.
Description Perennial herb up to 1.5 m
high, stems annual, erect, usually unbranched,
densely short-hairy; roots forming a fascicle of
fleshy, carrot-like roots, white inside; latex
present in all parts. Leaves opposite, simple
and entire; petiole (2-)5-13 mm long, shorthairy; blade narrowly lanceolate to broadly
ovate or oblong, 4—12(-14) cm Xx 1-6(-9) cm,
base cordate, truncate or rounded, apex obtuse

or slightly retuse to acute, short-hairy with
scabrid white hairs on both sides, parallelveined with numerous secondary veins. Inflorescences an extra-axillary or terminal nodding
umbel, 4—12-flowered; peduncle (2—)4-17 cm
long, erect, short-hairy; bracts linear. Flowers

bisexual, regular, 5-merous; pedicel 1-3(-4) cm
long, tinged purple, short-hairy; sepals lanceolate, (4-)6-11 mm long, acute, green or tinged

purple,

densely

short-hairy;

corolla

rotate,
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cream or pale green inside, often with network
of purplish to brownish lines in upper half,
short-hairy, outside cream or brownish purple,
sometimes with some longitudinal purple
stripes, lobes ovate, 8-17 mm x (4—)6—9(-11)
mm, acute; corona lobes attached at base of

staminal column, 7-8 mm long, 3-4 mm wide
at base, fleshy, with a pair of triangular plates
arising from upper surface, 4-5 mm long, white
or cream with reddish purple patch on underside, staminal column c. 6 mm long, wings 2—
3.5 mm long, triangular, appendages ovate,
inflexed over stigma head; ovary superior, carpels 2, free, stigma head flat, white or green.
Fruit composed of 2 follicles, upright through
contortion of pedicel, ovoid or broadly spindleshaped, c. 12 cm X 7 cm, inflated, green, shorthairy, many-seeded. Seeds ovate, c. 4.5 mm
long, with narrow inflated rim, coma c. 3 cm
long.
Other botanical information Pachycarpus
comprises about 37 species in continental Africa; about 24 occur in South Africa. It has two
principal centres of diversity, one in the eastern parts of southern Africa and the other in
the highlands of tropical east Africa. It is closely related to Xysmalobium and Gomphocarpus.
Several other Pachycarpus species are used
medicinally in tropical Africa.
Pachycarpus concolor (L.) W.T.Aiton occurs in
Kenya, Tanzania, Botswana, Zimbabwe, South
Africa and Swaziland. In Zimbabwe pulverized
root in porridge is eaten as an aphrodisiac. In
South Africa powdered root is used as snuff to
treat headache. In East Africa pounded roots
are applied to infected skin of cattle, caused by
maggots. Pachycarpus eximius (Schltr.) Bullock
occurs from southern Sudan south to eastern
DR Congo and Tanzania. In Uganda a root
decoction is taken as an anthelmintic.
Ecology Pachycarpus lineolatus occurs in
open deciduous woodland and seasonally waterlogged grassland, at 700-2500 m altitude.
Genetic resources Pachycarpus lineolatus
is widespread and relatively common. Therefore it seems unlikely that it is threatened by
genetic erosion.
Prospects Pachycarpus lineolatus has many
medicinal uses, but virtually nothing is known
concerning its chemistry and pharmacology.
Therefore, more research is warranted.
Major references Berhaut, 1971; Goyder,
1998a; Neuwinger, 2000; Smith, 1988.

Other references Adjanohounet al., 1989;
Pachycarpuslineolatus — part of flowering stem.
Source: Flore analytique du Bénin

Burkill, 1985.

Sourcesofillustration Akoégninou, van der
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Burg & van der Maesen (Editors), 2006.

Authors G.H. Schmelzer

PARQUETINA NIGRESCENS (Afzel.) Bullock
Protologue Kew. bull. 15: 205 (1961).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Periploca nigrescens Afzel. (1817).
Origin and geographic distribution Parquetina nigrescens occurs a large part of Africa,
from Senegal east to Sudan and south through
Central and East Africa to Zambia, Angola and
eastern Zimbabwe.
Uses Parquetina nigrescens is widely used in
traditional medicine. Usually small amounts
are used, as the plant is very toxic, especially
the latex. Many fatal accidents have been recorded. A plant or leaf decoction is taken as an
enemato treat serious kidney problems, severe
constipation and to induce abortion. Sometimes
fresh crushed leaves are taken as an emetic to
treat severe constipation. A plant or leaf decoction or infusion, sometimes with parts of other
plant species, is drunk to treat measles, intes-

tinal worms, diarrhoea, dysentery, diabetes,
menstrual disorders and venereal diseases. In
very small quantities, it is given to children to
treat respiratory diseases. A leaf decoction
with honey added is drunk to treat fatigue,
jaundice, stomach ulcers and anemia, as a ton-

ic. It is also taken to treat hypotension and to
ease child birth. The body is washed with a leaf
decoction to treat general fatigue. The leaves
are a common ingredient in medications to
treat insanity.
The latex and leaf sap cause a burning sensation on the skin and are externally applied to

tumours, abscesses, sores and burns; they also

blacken scars and are applied to thorns in the
skin to extract them. Leaves are applied as a
dressing for wounds; crushed leaves are applied to skin diseases and head lice. A leaf
maceration is applied to the legs of children
with rachitis, to the head to treat headache

and to the side to treat pain in theside. Pulverized bark is applied to skin incisions to treat
rheumatism. Leaf sap, without latex, is used as
eye drops to treat conjunctivitis and jaundice.
The latex is considered to cause blindness.
Pulverized root bark, rubbed on the body, is
considered a potent aphrodisiac. Crushed roots
with Capsicum peppers are used as an enema
to treat venereal diseases. Crushed roots mixed
with
shea
butter
(Vitellaria paradoxa
C.F.Gaertn.) is rubbed on hands and legs as a
snake repellent. Roots paste is also applied to
snakebites and a root decoction is drunk for the
same purpose. Root paste is also applied to
scarification on the joints to treat convulsions
in children. The liquid of boiled roots with lemon juice is taken to treat nicotine poisoning;it
is a tobacco revulsive.
The latex is very toxic and widely used as an
ingredient of arrow poison, especially in Central Africa, to hunt bush meat. The latex is
used alone, or mixed with other plants, depending on the traditions of the poison maker and
availability of these plants. It is used in a similar way as Strophanthus and Acokanthera arrow poisons. Sometimes the whole crushed
plant is thrownin streamsto stupefy fish.
The inner bark fibre is flexible, white and

strong, and is widely used to makefishing nets
and fishing lines of excellent quality. The
stemsare also used as rope.
The latex is white, hardening to black and has
been exploited in DR Congoin the pastto yield
black rubber. The quality varies from excellent
to poor, depending on the plant, and has been
used as an adulterant for better quality rubber.
The flowers are quite showy and have ornamentalpotential.
Production and international trade In
Nigeria a herbal preparation, made from Parquetina nigrescens, Sorghum bicolor (L.)
Moench and Harungana madagascariensis
Lam. ex Poir., is marketed to treat anaemia.

Parquetina nigrescens — wild

Properties Parquetina nigrescens is rich in
cardiac glycosides (cardenolides). These glycosides, collectively called strophanthins, are
most abundantin the latex and are responsible
for the activity in arrow poison. The composition of the cardenolides varies depending on
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the provenance of the plants. One twig sample
contained as main compound strophanthidin
and low amounts of nigrescigenin. Strophantidol, strophanthidin-B-D-glucoside and several
unidentified glycosides occurred in trace
amounts. Another twig sample contained moderate amounts of 16-dehydrostrophanthidin
and strophanthidin, and a range of glycosides,
including strophadogenin and convallatoxin, in
trace amounts. From the roots strophanthidin,
cymarin and an unidentified strophanthidin
glycoside wereisolated, as well as thesterols Bsitosterol, campesterol and stigmasterol, and

the triterpenes a- and B-amyrine. From the
leaves and stem bark no cardenolides were
isolated. From the leaves the triterpene ursolic
acid as well as the flavonoids apigenin and
isorhoifolin (apigenin-7-O-rutinoside) and vitamins A and C wereisolated.
A hydromethanolic leaf extract exerted a stimulating and spasmogenic action on the uterine
smooth muscle of pregnant rats in vitro. A leaf
extract induced the contraction force and rate
dose-dependently in an isolated guinea-pig
heart in vitro.
Diabetic rats treated orally with an aqueous
leaf extract showedsignificant reduction of the
blood glucose to levels comparable to that of
the non-diabetic control and those treated with
a standard drug. In normoglycaemic rats, hypoglycaemic action of the leaf extracts was
observed to be dose dependent, with prolonged
hypoglycaemia at higher doses.
An aqueous extract significantly reduced gastric acid secretion, reduced significantly ethanol-induced gastric ulceration and caused elevation in gastric mucussecretion in rats. Hex-

bits, caused by an infection with Trypanosoma
brucei brucei. The anaemic rabbits not treated
with the herbal preparation died before the end
of the study, while for the treated anaemic
rabbits the blood parameters were restored to
normallevels. An aqueous leaf extract showed
moderate antimicrobial activity against a
range of pathogenic bacteria. The ethanol extract was effective only against Pseudomonas
aeruginosa and Salmonella typhi. Crude hot
and cold water and ethanolic extracts of the
leaves showed moderate antibacterial activity
against Salmonella typhi. An aqueous leaf extract showed moderate anthelmintic activity
against parasitic (Onchocerca ochengi) and
free-living (Caenorhabditis elegans) nematodes.
Adulterations and substitutes Latex of
Strophanthus spp. and Acokanthera spp. also
contain cardiac glycosides (cardenolides) and
are widely used as arrow-poison and criminal
poison.
Description Liana, woody at base, up to 8
m long, glabrous, latex copious. Leaves opposite, simple and entire, almost sessile; stipules
absent; blade oblong orelliptical-oblong, (7.5—)
12.5-14(-16) cm x (3-)4.5-7.5(-11) cm, apex
rounded, suddenly long-acuminate, base roun-

ded to almost cordate, green and often glossy

ane, chloroform and methanolic leaf extracts

showed significant anti-oxidant activity in
vitro. Rats given methanol, hexane and chloroform extracts of the leaves prior to ethanolinduced ulcer in rats showeda significant gastro-protective and antiulcer effect. An aqueous
leaf showed significant analgesic,
antiinflammatory and antipyretic effects in rats.
The aqueous fraction of an ethanolic root extract improved the morphology of sickled cells
in vitro, and also inhibited and reversed the

sickling process in a moderate way. An aqueous leaf extract orally administered to anaemic
rats showed a significant and dose-dependent
increase of blood parameters. A study wascarried out to determine the effect of a herbal
preparation, containing Parquetina nigrescens,
Sorghum bicolor and Harungana madagascariensis, on blood parameters in anaemic rab-

Parquetina nigrescens — 1, part of flowering
twig; 2, fruit.
Redrawn and adapted by W. Wessel-Brand
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above, pale green beneath, (thin) leathery, with
conspicuous lateral veins. Inflorescence an
open axillary cyme, 15-30-flowered. Flowers
bisexual, 5-merous, regular; pedicel 6-10 mm
long; sepals very broadly ovate, c. 2.5 mm long,
apex obtuse; corolla with very short tube, lobes
fleshy, spreading,elliptical to ovate, 10-12 mm
x 4-5 mm, reflexed, apex rounded, abovevelve-

ty, dark red to black violet at base turning
brown to dark brown at apex; coronalobes bi-

harvested throughout the year.
Handling after harvest The leaves can be
used fresh or dried for later use.
Genetic resources Parquetina nigrescens is
widespread and common throughout West and
Central Africa, and less common in East Africa. It is not threatened by genetic erosion.
Prospects Although the latex of Parquetina
nigrescens is very toxic, the plant has many
medicinal uses. Mainly the leaves are used,

fid, filiform, 5-7 mm long, cross-shaped_ be-

which are considered less toxic, and these are

cause of 2 lateral segments above middle, apical segments curled, greenish white to pale
yellow; stamens with hairy filaments, pollen

most often used in pharmacological trials, to
evaluate its use to treat diabetes, sickle cell
anaemia and stomach ulcers. Although the
results are promising in rats, more research is
needed to evaluate its potential and safety in
humans.
Major references Aderibigbe et al., 2011;
Ayoola et al., 2011; Baerts & Lehmann,2011g;

carriers spoon-shaped; ovaries 2, free, semi-

inferior, almost globular, gynostegium exserted, styles fused, apex 5-angled. Fruit a pair of
follicles, horizontal, each follicle narrowly ellipsoid to narrowly ovoid, 12-21 cm x 12-20 mm,
2-ridged, apex slightly curved, many-seeded.
Seeds narrowly elliptical to elliptical, brown to
dark brown, warty, tuft of hairs white.

Other botanical information Parquetina
was formerly included in Periploca, but morphological and DNA sequence analyses support
the separation of 2 species in a different genus,
despite their considerable difference in flower
morphology. A conspicuous characteristic of
both species is that they turn black when dry.
The other species, Parquetina calophylla
(Baill.) Venter (synonyms: Ompalogonus calophyllus Baill., Periploca calophylla (Baill.)
Roberty), occurs from Côte d'Ivoire east to Tan-

zania. During some timeit has been considered
synonymous with Parquetina nigrescens, and
the medicinal uses described by various
sources may refer to the wrong species. In Côte
d'Ivoire and Burkina Faso leaves and bark,
mixed with parts of other medicinal plants, are
macerated in water and heated in the sun.
After filtering the liquid is taken to treat liver
complaints. In Nigeria the dried, crushed
leaves in water are taken to clean the liver in
case of jaundice. The latex is used as arrow
poison.
Growth and development Parquetina
nigrescens is mainly found flowering and fruiting duringthe rainy season.
Ecology Parquetina nigrescens occurs in
secondary forest, savanna, vegetation border-

ing roads and gallery forest, also commonly
growing on ant-hills. It grows on various types
of soil, including marshyareas.
Propagation and planting The average
1000-seed weightis 11.2 g.
Harvesting The plant parts needed can be

Burkill, 1997; Imaga et al., 2010a; Neuwinger,

1996; Neuwinger, 2000; Saba, Oyagbemi &
Azeez, 2010; Venter, 1997; Venter, 2009b.
Other references Agbor & Odetola, 2005;

Atindehou et al., 2002; Awobajo & OlatunjiBello, 2010; Datté & Ziegler, 2001; Datté, Offoumou & Manda, 1996; Datté, Ziegler & Tillement, 1999; Erah, Asonye & Okhamafe, 2003;
Imagaet al., 2010b; Imagaet al., 2010c; Ionta
& Judd, 2007; Irvine, 1961; Kade et al., 2003;
Kayode, Kayode & Odetola, 2009; Konda ku
Mbutaet al., 2010; Markstrém, 1977; Ndjonka
et al., 2011; Odetola et al., 2006; Oluwafemi &
Debiri, 2008; Owoyele et al., 2009.
Sourcesofillustration Mshanaetal., 2000.
Authors N.S. Alvarez Cruz

PENTARRHINUMABYSSINICUM Decne.

Protologue DC., Prodr. 8: 553 (1844).
Family Asclepiadaceae (APG: Apocynaceae)
Origin and geographic distribution Pentarrhinum abyssinicum occurs in Cameroon,
DR Congo, Rwanda, Burundi, Ethiopia, Kenya,
Tanzania, Malawi, Zambia, Angola, Namibia
and Zimbabwe.
Uses In Kenya roots are chewed and the
juice swallowed to treat stomach-ache. The
roots can also be boiled and the decoction
drunkfor this purpose.
Description Perennial, climbing, latexcontaining herb, with fibrous roots and strongly branched, annual shoots 2—2.5 m long, glabrous to pubescent; trichomes c. 0.3 mm long.
Leaves opposite, simple and entire; petiole 1.5—
3.5 cm long; blade ovate, 2.5-7 cm X 2-5 cm,
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liense (N.E.Br.) N.E.Br.) occurs throughout
East Africa. A plant extract is taken to ease
childbirth and to treat abdominal pains. In
Ethiopia fruits are eaten by all age groups.
Ecology Pentarrhinum abyssinicum occurs
in open woodland, forest margins and grasslands, at 1000-2000 m altitude.
Genetic resources Pentarrhinum abyssinicum is widespread and relatively common and
it is therefore not threatened by genetic erosion.
Prospects Pentarrhinum abyssinicum will
probably remain of local importance as a medicinal plant, unless chemical and pharmacological research proves differently.
Major references Kokwaro, 1993; Liede &
Nicholas, 1992; Liede, 1997.
Other references Addis, Urga & Dikasso,

Pentarrhinum abyssinicum — wild

2005.

base cordate to lobate, apex acute to acuminate.

Inflorescence

an

axillary

cyme,

Authors G.H. Schmelzer

5—15-

flowered; peduncle 1.5—-4.5 cm long. Flowers
bisexual, regular, 5-merous, with aromatic
scent; pedicel 0.5-2.5 cm long; calyx rotate,
lobes ovate, up to 2.5 mm long, connate at base,

pubescent outside; corolla with ovate lobes up
to 4-5 mm X c. 3 mm, connate at base, fully

reflexed at anthesis, margin glabrous orciliate,
yellowish green; corona 2-3 mm long, taller
than gynostegium; anthers with connective
appendages and wings; ovary superior, style
apex flat. Fruit a pair of follicles, but usually
only one developed, ellipsoid, c. 7 cm X c. 1.5
cm, long-beaked, brown, densely covered with

38-4 mm long protuberances, c. 40 seeds per
fruit. Seeds ovoid, 6-7 mm X 4.5-5 mm, brown,

margin not winged, apex with a comaof 1.5-2
mm long hairs.
Other botanical information Pentarrhinum comprises about 6 species nowadays, but
is likely to become larger as species are being
transferred to it from Cynanchum. The other
widespread species is Pentarrhinum insipidum
E.Mey., which occurs in Namibia, Zimbabwe
and South Africa and again in northern Tan-

PENTATROPIS NIVALIS (J.F.Gmel.) D.V.Field
& J.R.L. Wood
Protologue Kew Bull. 38(2): 215 (1983).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
SynonymsPentatropis spiralis auct., Pentatropis madagascariensis Decne. (1844).
Origin and geographic distribution Pentatropis nivalis occurs from Senegal east to
Eritrea and south to Tanzania. It further occurs in Comoros and Madagascar, and also
from peninsular Arabia east to north-western
India.
Uses A decoction of the dried roots is taken
as a purgative, astringent and cooling tonic,

zania and Kenya, from where it extends into

Ethiopia; it is known from one area in Sudan.
Between those regions it is rare and has, for
example, not yet been collected in northern
Zambia or northern Malawi. In the literature,

the name Pentarrhinum insipidum has sometimes erroneously been used for Pentarrhinum
abyssinicum Decne.
Another Pentarrhinum species is used medicinally in East Africa. Pentarrhinum somaliense
(N.E.Br.) Liede (synonym: Cynanchum soma-

Pentatropis nivalis — wild
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and also to treat venereal diseases. The latex is
applied to warts and tumours. In Senegal the
plant it given to women and cows to increase
milk production. In Madagascar an infusion of
the leafy branches is given to babies and young
children to treat diarrhoea.
In Kenya and India young shoots are browsed
by cattle. In Kenya the Turkana people use the
stems to make necklaces. In India the sweetish
roots are eaten.

Properties From the aerial parts of plants
from Pakistan the triterpenes pentatronol,
pentatropeline, squalene and taraxasterol and
an acyclic diterpene ester have been isolated.
From the roots the triterpenes cycloeucalenol,
24-methylenecycloartenol and a derivative
therof have been isolated. From the stems glycosides of kaempferol, isorhamnetin and quercetin were isolated. Leaf extracts from plants
from Madagascar showedtoxic activity in mice
and tadpoles, as well as inhibition of germination of rice and beans. An analysis of the latex
showed that it is moderately useful as source of
renewable energy.
Description Slender much-branched liana,
up to 2 m long, with clear latex. Leaves opposite, simple andentire; stipules absent; petiole
1-3 mm long; blade narrowly oblongtoelliptical or ovate, 1-3 cm x 2-15(-20) mm, base
rounded, apex rounded with small acute tip,
leathery. Inflorescence a more or less dense
axillary cluster, 2-3 flowers open at the same
time. Flowers bisexual, regular, 5-merous; pedicel 5-15 mm long, very slender; sepals narrowly triangular; corolla yellow, green to brownish
purple, lobes triangular, 5-9 mm X 2-3 mm,
fused at base, apex more or less longacuminate, twisted, densely short-hairy inside;
corona existing of 5 thickened lobes, obovate, c.

2 mm long, as long as gynostegium; anther
wings 1-1.5 mm long; ovary semi-inferior, 2celled, style columnar, stigmatic head with 5
rounded lobes. Fruit usually a single follicle,
narrowly ellipsoid, 4.5-6 cm long, apex longtapering, many-seeded. Seeds with coma of
white hairs.
Other botanical information Pentatropis
comprises three species: Pentatropis bentii
(N.E.Br.) Liede from Somalia and southern
peninsular Arabia, Pentatropis capensis (L.f.)
Bullock from India and Sri Lanka and Pentatropis nivalis, which is now considered widespread from Africa to India, after a revision in
which many species were put into synonymy.
The last two species are closely related andit is
well possible that they belong to the same spe-

cies. Pentatropis is closely related to Tylophora
and Pleurostelma.
Growth and development Pentatropis
nivalis can be found flowering throughout the
year, as long as sufficient wateris available.
Ecology Pentatropis nivalis is scrambling
over shrubs in dry bushland on sandy, rocky or
silty soils, from sea-level up to 1300 m altitude.
Propagation and planting Pentatropis
nivalis is propagated by seeds.
Harvesting All plant parts of Pentatropis
nivalis can be harvested whenever the need
arises.
Genetic resources Pentatropis nivalis has
a large area of distribution and is relatively
common. It is therefore not threatened by genetic erosion.
Prospects Pentatropis nivalis has several
traditional medicinal uses, and a number of
triterpenes and flavonoids have been isolated
from different plant parts. However, verylittle
is known concerning is pharmacology and more
research is needed to evaluate the potential of
the triterpenes and to assess the safety of use
in local medicine.
Major references Albers et al., 2003; Bullock, 1955; Burkill, 1985; Heneidak et al., 2006;

Meve & Liede, 2002b.
Other
references

Harinjatovo,

2001;

Marimuthu et al., 1989; Morgan, 1981; Raso-

londratovo et al., 1995; Razafiarison, 19938;
Rasool, Ahmad & Malik, 1991; Rasool, Ahmad
& Malik, 1992.
Authors G.H. Schmelzer

PENTOPETIA ANDROSAEMIFOLIA Decne.

Protologue Prodr. 8: 500 (1844).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Pentopetia reticulata Jum. &
H.Perrier
Origin and geographic distribution Pentopetia androsaemifolia occurs in Mayotte,
Madagascar and Assumption Island (Seychelles).
Uses Pentopetia androsaemifolia has several
medicinal uses in Madagascar. Theaerial parts
are a main ingredient of a beverage drunk during circumcision rituals, as a tonic against fatigue. Powdered dry plants are applied to aching teeth. A decoction of the aerial parts or of
the roots is taken to treat cough and fever. A
leaf infusion or decoction is drunk to treat
jaundice, oedema, gout, bloody urine and as a
cholagogue. It is also taken by pregnant women
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hairs inside, anthers up to 2 mm long, forming
a cone on the style head, pollen carrier elliptical to rounded, up to 0.6 mm long; ovary semiinferior, 2-celled, styles 2, free at base, fused
below style head, head conical to ovoid. Fruit a
pair of spreading follicles, linear to narrowly
ovoid, 5—20 cm Xx 3-7 mm, straight or slightly
curved, apex long acuminate, glabrous, manyseeded. Seeds 5-8 mm long, smooth, with coma

Pentopetia androsaemifolia — wild
to treat aenemia. An infusion of the stems is
taken to treat intestinal worms and haemorrhoids. A root bark infusion is applied to abscesses. The root bark is considered to be an
emetic, and at high doses, is used to poison
stray dogs.
Properties From the stem bark and root
bark various cardenolides were isolated, in-

cluding periplocymarin, cymarin digitoxigenin
and several periplogenin derivatives. Ethanolic
root and stem extracts showed antiproliferative
activity against the A2780 ovarian cancercell
line.
Description Glabrous liana, young parts
hairy, latex white. Leaves opposite, simple,
entire, very variable; stipules absent; petiole 2—

10 mm long; blade narrowly ovate or narrowly
elliptical to broadly ovate or broadly elliptical,
rarely almost rounded, 1.5-8 cm x 1-6 cm,
base tapering to cordate, apex rounded. Inflorescence a small, axillary panicle, up to 4 cm
long, irregularly branched, 1—15-flowered.
Flowers bisexual, regular, 5-merous; pedicel 4—
15 mm long; bracts up to 2 mm long; sepals

narrowly triangular to oblong or ovate, up to
3.5 mm long, apex roundedto acute, as long as
the corolla tube, recurved, green; corolla with
tube 1-3 mm long; lobes narrowly oblong to
elliptical, 3-11.5 mm x 1.5—2.8 mm, apex acute
to obtuse, usually hairy at base between the

coronal lobes, white to pale or greenish yellow,
rarely reddish at base; corona lobes 1.2-17 mm
long, thread-like, if long curled towards apex,

of whitish hairs 2—3.5 cm long.
Other botanical information Pentopetia
comprises about 23 species, although several of
them have not been studied properly, and
would be mainly endemic to the Madagascar.
Only Pentopetia androsaemifolia is known to
occur in several other Indian Ocean islands.
Several other species of Pentopetia have reported medicinal uses. Pentopetia cotoneaster
Decne. occurs in central Madagascar. An infusion of the aerial parts is taken as a tonic. Pentopetia elastica Jum. & H.Perrier (synonym:
Pentopetia alba Jum. & H.Perrier) occurs
throughout Madagascar. A decoction of the
aerial parts is drunkto treat liver complaints,
venereal diseases, and is also taken as a chola-

gogue and tonic. It yields a rubber of moderate
to good quality.
Growth and development Pentopetia androsaemifolia flowers from August to June. It
is a very variable species in both vegetative
and floral characters.
Ecology Pentopetia androsaemifolia occurs
in dry forest, savanna and shrub vegetation,
mainly on sandysoils, but also on basalt, lateritic or rocky soils, from sea-level up to 2000 m
altitude.
Propagation and planting Pentopetia androsaemifolia is propagated by seed.
Genetic resources Pentopetia androsaemifolia is rather common throughout Madagascar, and is not threatened by genetic erosion.
Prospects Pentopetia androsaemifolia hasseveral interesting medicinal uses, but very limited research has been done on its pharmacology. The plant contains cardiac glycosides and
internal use might therefore be dangerous. More
research is needed to evaluate its potential.
Major references Adou et al., 2010; Boiteau,
Boiteau & Allorge-Boiteau, 1999; Klackenberg,
1999; Neuwinger, 2000; Razafindrabe, 1994.
Other references Debray, Jacquemin &
Razafindrambao, 1971; Rasonson, 1998; Razaf-

white to yellow, sometimes violet; staminal

iarison, 1993; Rasoanaivo, Petitjean & Conan,

column 1—2.5 mm long, exserted from the corolla tube, filaments free, up to 0.6 mm long, inserted at lower part of corolla tube, with long

Schindler, 1960.
Authors G.H. Schmelzer

1993; Rasoanaivo et al., 1992; Weiss, Jager &
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PERGULARIA DAEMIA(Forssk.) Chiov.
Protologue Result. Sci. Miss. Stefan.- Paoli
Somal. Ital. 1: 115 (1916).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 24
Synonyms Pergularia extensa (R.Br.) N.E.Br.
(1908).
Origin and geographic distribution Pergularia daemia is widely distributed in tropical
Africa and South Africa, extending to Arabia
and further east to India and Sri Lanka. It is
also cultivated as an ornamentalin thetropics.
Uses Numerous medicinal uses have been
reported for all parts of the plant throughout
its distribution area. The crushed leaves, or

sometimes the crushed young fruits, are applied externally to boils, abscesses, subcutaneous worm infections and eczema. Leafy twig
infusions and decoctions are widely used as an
aperitive,

anthelmintic,

expectorant,

emetic,

emmenagogue andto treat fainting, diarrhoea,
dysentery,

colic,

rheumatism,

painful joints

and limbs, cramps in the legs, malaria, appendicitis,

amenorrhoea,

venereal diseases

and

tachycardia arising from overexertion or fright.
The latex is applied to sore eyes and aching
teeth, as a liniment to treat rheumatism,
asthma and oedema, and to combat abscesses

and snakebites and remove thorns from the
skin. In Ghana crushed leaves with Capsicum
peppers are given as an enema to treat teta-

nus. An enema of a leaf infusion is given to
facilitate child-birth, as it stimulates muscle

contraction andalso arterial blood pressure.
The roots are mainly used in East and southern Africa. An infusion of the roots is taken
against stomach-ache, colic and cough, and as

Pergularia daemia — wild

an abortifacient. The roots may also simply be
chewed to treat cough. A root decoction is taken to treat venereal diseases, arthritis, muscular pain, asthma and rheumatism. In Namibia
the Topnaar people make incisions in the back
and apply ground root to treat backache. Powder from roasted roots or leaves are applied to
wounds.
In India Pergularia daemia is widely used as a
medicinal plant as well, with largely similar
uses as in Africa. An infusion of the aerial part
is furthermore taken to treat liver problems.
In the Central African Republic a fishing and
hunting poison is prepared from Pergularia
daemia. In Namibia latex is added to water to
poison animals.
In Ghana, Ethiopia, Namibia and Botswana,

the young tender stems and leaves are eaten
cooked, mixed with mashed yam or added as a
condiment to soup. In northern Kenya and
Ethiopia the tuberous roots and the fruits are
eaten too. In Somalia the plant is reportedly
grazed by all stock. The stems yield a strong
fibre, which is used in many places for rope
and fishing lines; the fibre is said to resist fire
longer than other species. Several magical
properties have been reported from Africa.
Because of its sweet-scented flowers and its
climbing habit, Pergularia daemia is cultivated
as a pergola ornamental in tropical gardens.
Production and international trade The
roots and leafy twigs are mainly traded in local
markets.
Properties Pergularia daemia is highly toxic
due to the presence of numerous cardenolides
and cardenolide glycosides in all its parts (most
in aerial parts); these have digitalis-like cardioactivity. In all, 14 of these compounds have
been found, e.g. calactine and calotropine
mainly in the seed, uzarigenin, uscharidin,
coroglaucigenin and corotoxigenin mainly in
the stem and wood. The roots contain low
amounts of calactine, calotropine, uzarigenin
and coroglaucigenin, as well as sucrose. In the
case of calactine and calotropine the sugarmoiety is the double-bonded 4,6-di-deoxyhexulose,
which is extremely stable underacid hydrolysis
and also highly poisonous. It occurs also in
Asclepias, Calotropis and Gomphocarpus. Numerous other compounds have been isolated
from different plant parts, e.g. triterpenes,
sterols, resins, sugars and the alkaloid betaine,
an active musculotropic polypeptide.
An aqueous ethanol extract of the whole plant
was found to be toxic to mice, with an LDso of
1000 mg/kg. At 50 mg/kg it produced hypoten-
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sion in dogs. A dried leaf infusion killed a dog
at a dose of 25 ml, and an alcohol extract was

even more toxic. The polypeptide fraction of the
aerial parts has a generalized musculotropic
action. In doses of 1-2 mg/kg it caused an immediate and sustained rise of carotid blood
pressure in anaesthetized cats and dogs, lasting about 10 minutes, and complex effects on
the respiratory system and intestinal movements. The effect on the heart was generally
cardiotoxic with marked depression of both
auricles and ventricles, resulting in ventricular
fibrillation and ultimate stoppage of the heart
in diastole. The approximate lethal doses were
4-6 mg/kg in cat, dog, guinea-pig and rabbit,
and 80 mg/kgin mice.
The glycosides had a strong action on uterus
contraction. It had a spasmolytic effect against
acetylcholin- and histamine-induced spasms in
isolated guinea-pig ileum, and caused hypothermia in mice. The extract had no cytotoxic
activity in 3 different cancer test systems. It
was furthermore inactive against several test
bacteria and fungi and had no antiviral or anthelmintic activity. In later tests however, different extracts of the aerial parts showed antibacterial activity at 10 mg/ml against Aeromonas hydrophila, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and
Salmonella typhi. A petroleum ether extract of
the aerial parts showed acute toxic effects on
larvae of Culex quinquefasciatus. A benzene

9.7, respectively. The Fe/Zn ratio was excessive
at 5.6, the K/Na ratio was good at 12.8 and the
P/Ca ratio was 0.3. The fresh leaves contained
5.6 mg/100 mgvitamin C.
Description Climbing herb, becoming
slightly woody at base, with tuberous roots,
stiffly short-hairy or sometimes glabrous, containing latex. Leaves opposite, simple and entire; stipules absent; petiole (1-)2—5(-12) cm

long, minutely short-hairy; blade broadly ovate
to almost orbicular, 2-11 cm x 1.5-11 cm, base
deeply cordate, apex acuminate, short-hairy to
glabrous, thin. Inflorescence an axillary raceme-like

cyme;

peduncle

(2—)4—11(—-20)

cm

long. Flowers bisexual, regular, 5-merous; pedicel 1.5—4 cm long; calyx with narrowly ovate to
oblong lobes up to 4 mm long, green-brown;
corolla tube 2-6 mm long, lobes ovate to oblong
or elliptical, 5-10(-16) mm x 1.5-5 mm, apex
acute, inside bearded towards the margins,

inside yellowish green, outside sometimes
marked with pink or brown; outer corona
membranous with ciliate lobes, inner corona
lobes slender to stout, 2.5-7(-9) mm long, the
apical projection reaching to the top of the column, often further, basal tails spreading. Fruit
a pair offollicles, each follicle narrowly ovoid to
fusiform, 5-8 cm X 1-2 cm, yellowish-purplish-

extract however was not active. Also, a meth-

anolic extract of the aerial parts showedsignificant activity against Herpes simplex virus,
influenza virus, rhinovirus, poliovirus and sev-

eral other viruses. A leaf extract showed moderate antioxidant activity in vitro.
The crude aqueous and ethanolic extracts from
aerial parts were evaluated for hepatoprotective activity in rats by inducing liver damage
by carbon tetrachloride. The ethanolic extract
at an oral dose of 200 mg/kg exhibited a significant protective effect by lowering different
blood serum levels. The extracts showed no
signs of toxicity up to a dose level of 2000
mg/kg. An extract of aerial parts demonstrated
significant anti-inflammatory, antipyretic and
analgesic activities in rats and mice. The extract also inhibited the release of prostaglandins by rat leucocytes.
The suitability of Pergularia daemia leaves as
source of mineral nutrients based on its mineral ratios for calcium, iron, potassium, and
phosphorus was investigated. The Ca/Fe, Ca/K,
Ca/Mg, and Ca/Zn ratios were 1.7, 0.3, 1.6, and

Pergularia daemia — 1, flowering branch; 2,
fruits.
Source: Flore analytique du Bénin
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green, with a long, curved beak, glabrous to
densely short-hairy, with or without protuberances. Seeds ovoid, flattened, 4-7 mm x 2-4
mm, brown with paler margin, densely shorthairy on 1 or 2 sides, at apex with coma of
white hairs 3-4 cm long.
Other botanical information Pergularia
belongs to subtribe Asclepiadinae, together
with Asclepias, Calotropis and Gomphocarpus
and comprises 2 species. In Pergularia daemia
3 subspecies are recognized nowadays, of which
subsp. daemia occurs widely in tropical Africa
and Asia, subsp. barbata (Klotzsch) Goyder
occurs in the Zambezi valley and subsp. garipensis (E.Mey.) Goyder occurs in Namibia.
Pergularia tomentosa L. occurs widely in the
northern deserts from Africa and into the Middle East.
Ecology Pergularia daemia occurs in dry
bushland, savanna or forest margins, as well
as near seasonal watercourses on shrubs in
more arid localities, from sea-level up to 1200
m altitude.
Propagation and planting Pergularia
daemia can easily be grown from seed. In-vitro
culture techniques have also been developed.
Management Pergularia daemia is a deeprooted shrub traditionally preserved in fields in
the semi-arid zones of Mali for its soilimproving properties. In a field test the grain
weight, the head weight andthe plant length of
pearl millet (Pennisetum glaucum (L.) R.Br.)
showed significant increase in the vicinity of
the shrub.
Diseases and pests In India Pergularia
daemia is sometimes attacked by Pergularia
mosaic virus.
Harvesting Plant parts of Pergularia daemia are harvested in the growing season.
Genetic resources Pergularia daemia is
common and widespread and is not in danger
of genetic erosion.
Prospects Because of its high toxicity,
Pergularia daemia cannot be recommended as
a vegetable. More research is needed to find
out whether the toxic principles disappear after cooking the edible parts. The medicinal,
ornamental and fibre values of the plant deserve more investigation.
Major references Baerts & Lehmann,
2009c; Burkill, 1985; Goyder, 2006; Karmegam
et

al.,

1997;

Neuwinger,

1996;

Kiranmai et al., 2008; Mahotiére et al., 1994;

Nirmaladevi & Padma, 2008; Okwu, 2003;
Samuelsson et al., 1991; Senthilkumar, Gurumoorthi

&

Janardhanan,

SEPASAL,

PERGULARIA TOMENTOSAL.
Protologue Mant. pl. 1: 53 (1767).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Vernacular names Pergularia (En). Pergulaire (Fr).
Origin and geographic distribution Pergularia tomentosa is widely distributed across
the Sahara desert, and eastward across the

Horn of Africa through Sinai (Egypt), southern
Israel, Jordan and the Arabian Peninsula to

the deserts of southern and eastern Iran, Afghanistan and Pakistan.
Uses In the central Sahara a decoction of the
pulped root with goat meat is taken to treat
bronchitis and tuberculosis. A piece of fresh
root is applied rectally to treat haemorrhoids.
The patientis left to squirm until blood is seen.
In Côte d'Ivoire the crushed plant, sometimes
with chillies, is drunk or given as enema
against dysentery and as an anthelmintic.
Leaf-sap, used as eye drops, is considered an
excellent remedy for headache, while in Niger
a paste of powdered root bark is administered

Neuwinger,

2000; Sureshkumar & Mishra, 2006; Sureshkumar & Mishra, 2008.
Other references Asfaw & Tadesse, 2001;
Flyman & Afolayan, 2007; Jain et al., 1998;

2005;

20091; Van den Eynden, Vernemmen & Van
Damme, 1992; van Wyk & Gericke, 2000;
Vimalanathan, Ignacimuthu & Hudson, 2009;
Watt & Breyer-Brandwijk, 1962; Westphal, 1975.
Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
Authors P.C.M. Jansen & G.H. Schmelzer
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into the nose for this purpose. In Niger and
northern Nigeria guinea worm infection is
treated by applying a few drops of latex into
incisions in the blister. In Niger the root enters
into a medicine against general fatigue. In Niger the plant is an ingredient of Strophanthus
arrow poison and is also attributed with magico-medicinal properties. In North Africa the
plant is used to induce abortion.
In northern Nigeria, the Hoggar mountains
(southern Algeria) and Egypt the pulped plant
or a decoction of it, is rubbed onto hides. The

paste is left on overnight after which the hair
can be removed from the skin. The latex is
used similarly. Skins may also be dipped in a
decoction of the plant or in water with wood
ash, in which the plant has been left to ferment
for a few days, in order to improve the absorption of tannins. In Morocco and other countries
the latex is used as a cosmetic depilatory.
In eastern Sudan Fula herdsmen rubthe latex
onto the udder of cows to increase milk production. In semi-desert areas a little milk, in
which stems have been soaked, is added to
milk to curdle it for cheese-making. Although
manysources indicate that the plant is poisonous, it is also reported to be given to goats as
forage. The stemsarereported to be occasionally used as famine food, similar to plant parts of
Pergularia daemia (Forsk.) Chiov., but this use
could not be further confirmed.
Production and international trade Products of the Pergularia tomentosa are traded in
markets in northern Africa, often as depilatory.
Properties The latex of Pergularia tomentosa is corrosive and may severely harm the skin.
All plant parts are rich sources of cardenolide
glycosides, with aglycones such as uzarienin,
coroglaucigenin and pergularin, and glucose
and digitoxose as sugars. The roots contain the
glycosides ghalakinoside, calactin and derivatives; the leaves and latex contain ghalakinoside, pergularin, 16 a-acetoxycalotropin,
calactin and coroglaucigenin. Apart from
cardenolides the plant also contains alkaloids,
polyphenols, terpenoids, flavonoids, coumarins,

anthraquinones and tannins.
Several of the cardenolides are characterized
by the double link between the sugar moiety
and the aglycone which gives them a dioxanoid
structure. The glycosides are very cardiotoxic if
administered intravenously. They are poorly
absorbed when ingested by mouth, which may
explain the contradictory information about
the use of the plant as fodder. Some of the
cardenolides from the root and aerial parts

have shown cytotoxic activity against several
human cancercell lines in vitro. In a test with
mice, aqueous and ethanol extracts proved to
be very toxic. They first caused paralysis of the
limbs, followed by asphyxiation. At higher doses the extracts caused increased activity in
isolated muscle tissue, probably by direct stimulation, but in the isolated toad heart they
caused reduced muscle contraction. A pergularin
glycoside had a similar effect on muscle tissue,
but increased cardiac contraction.
Aqueous andseveral organic solvent extracts of
leaves, stems and roots showed antifungal activity against a numberof pathogenic fungi, as
well as organ protecting activity in the toad
Bufo regularis infected with Aspergillus niger.
Bactericidal and molluscicidal effects have also
been reported. Methanolic extracts of the aerial
parts, as well as the isolated coroglaucigenin,
16 qa-acetoxycalotropin and calactin, showed
deterrent feeding activity of the armyworm
Spodopteralittoralis.
All plant parts contained 52-59% carbohydrates and 16—22.5% crude fibre. Lipids (c.
6%), ash (16-17%) and crude protein (c. 6%)

contents were highest in the leaves.
Description Scrambling small shrub from a
woody rootstock, with young stems twisting
around

older ones,

containing

white

latex;

stems and inflorescences densely short-hairy
with stiff hairs. Leaves opposite, simple and
entire; stipules absent; petiole 0.5-1.5(—3) cm
long; blade slightly fleshy, broadly ovate to
almost orbicular, 1—3(—4.5) em x 1—8(—4.5) cm,
base deeply cordate, apex obtuse to acute,
densely short-hairy on both surfaces, silvery
grey. Inflorescence an extra-axillary raceme,
when young umbelliform; peduncle 1-3 cm
long.

Flowers

bisexual,

regular,

5-merous,

sweet-scented; pedicel 1.5-2 cm long, shorthairy; sepals ovate to oblong, 2-3.5 mm long,
apex acute, densely short-hairy; corolla yellowish green or brownish purple, tube cylindrical,
2-4 mm long, lobes ovateto elliptical, 4—(5—6(—

8) mm x (2-)3-3.5(—4) mm, apex almost acute
or acute, glabrous to sparsely short-hairy outside, glabrous inside apart from the long-hairy
base and margins; outer corona membranous
with ciliate lobes, inner corona lobes slender to

stout, 3.5-5(-6) mm long, the apical projection
reaching slightly beyond the top of the staminal column, often further, basal tails slightly
spreading; ovary superior, 2-celled. Fruit usually a pair of follicles, reflexed along the pedicel, lanceolate, 4—5.5 cm x 1—1.5(—2) cm, curved
into a short or long attenuate beak, smooth or
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covered with soft short-hairy processes. Seeds
ovoid, flattened, 7-9 mm X c. 6 mm, margins

pale, densely short-hairy, with a tuft of hairs at
one end, c. 3 cm long.
Other botanical information Pergularia
belongs to subtribe Asclepiadinae, together
with Asclepias, Calotropis and Gomphocarpus.
It comprises 2 polymorphic species; the other
species, Pergularia daemia, which is smaller in
habit, occurs in desert and dry areas in southern Africa northward to Somalia, and through
the Arabian peninsula to South Asia. Forms
intermediate between the 2 species occur on
Socotra (Yemen) and have recently been classified in Pergularia tomentosa.
Growth and development In the Sahara
Pergularia tomentosa flowers throughout the
year, towards the northern and eastern edges

it flowers in spring.
Ecology Pergularia tomentosa thrives in
deserts where rainfall often does not exceed
100 mm per year, in wadi beds and on plateau
areas, on clayey to sandy, gravelly and stony
soils. It occurs from sea-level up to 1000 m altitude. Along the Red Sea, it occurs together
with Aerva lanata (L.) Juss. ex Schult., Capparis decidua (Forssk.) Edgew. and Salsola
spinescens Moq. in plant communities dominating in the sand plains.
Propagation and planting Pergularia
tomentosa is propagated by seed. The average
1000 seed weight is 16 g.
Management There are no reports that
Pergularia tomentosa is grown as a cultivated
ornamental as is Pergularia daemia.
Genetic resources Although Pergularia
tomentosa occurs in a vulnerable habitat, it is

widespread and present in several protected
areas and is not considered in dangerof genetic
erosion.
Prospects Pergularia tomentosa may retain
a role as depilatory in cosmetics and in tanning
hides. It is likely to retain a place in traditional

2007b; Le Houérou, 1980; Mahalel, 2012; Mohana et al., 2011; Neuwinger, 2000; OliverBever, 1982; Piacente et al., 2009.

Authors L.P.A. Oyen

PERIPLOCA LINEARIFOLIA Quart.-Dill.& A.Rich.
Protologue Ann. Sci. Nat., Bot., sér. 2, 14: 263

(1840).
Family Asclepiadaceae (APG: Apocynaceae)
Vernacular names Silk vine (En).
Origin and geographic distribution Periploca linearifolia occurs in eastern Central
Africa, East Africa and part of southern Africa,
from Ethiopia south to eastern DR Congo, Malawi and Zimbabwe.
Uses Thelatex or a leaf and root decoction is
applied

to

wounds,

skin

whitlow,

decoction is drunk to treat diarrhoea, intestinal

wormsandinsanity. The leaf sap in water or a
root decoction is taken by pregnant women as a
tonic and to stop vomiting. A leafy stem decoction is taken to treat malnutrition. Pounded
leaves in water are takento treat female sterility; with other plant parts added theliquid is
taken as a galactogogue. A root bark infusion
or decoction is drunk or applied as enema to
treat tapeworm andother intestinal worms. It
is also taken to treat stomach-ache. Roots
cooked in soup are eaten to treat fever, malaria, chest complaints, including cough and
pneumonia, female infertility and venereal

medicine, but there are no indications that it

will become an important source of pharmaceutical materials.
Major references Albers et al., 2003; Baerts & Lehmann, 2012f; Bekheet, Abdel-Motaal

& Mahalel, 2011; Burkill, 1985; Burkill, 2000;
Gilbert et al., 2006; Goyder, 2006; Neuwinger,
1996.
Other references Abiola et al., 1993; Albers

& Meve, 2001; Al-Said, Abu-Jayyab & Hifnawy, 1989; Dickhofer, Mahgoub & Schlecht,
2011; Green et al., 2011; Hamed et al., 2006;
Hammiche & Maiza, 2006; Hassan et al.,

diseases,

warts and ulcers. A leaf or root decoction is
drunk to treat skin diseases. Leaves are macerated in water and used as a dressingto treat
mastitis. Crushed leaves, together with several
other plants, are applied to snakebites. A leaf
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diseases. The juice of the roots in banana beer
is taken to treat rectal prolapse. Root powder
and latex is externally applied to haemorrhoids.
In Kenya a leaf or root decoction is used for
ceremonial purposes, and to protect against
evil spirits. The stems are used for tying.
Production and international trade
Periploca linearifolia is only used on a local
scale.
Properties Few phytochemical analyses
have been effected on Periploca linearifolia.
From the stem bark several triterpenoids have
beenisolated.
A methanolic stem bark extract showed highly
significant antiplasmodial activity in vitro
against a chloroquine-resistant strain and a
chloroquine-sensitive strain of Plasmodium
falciparum. A chloroform stem bark extract
showed promising antiplasmodial activity in
vitro against a chloroquine-sensitive strain.
The extracts showed low toxicity in a brine
shrimpcytotoxicity assay. A methanolic extract
of the leafy stem showedsignificant antibacterial activity and moderate antifungal activity
in vitro.
Description Liana, woody at base, up to 10
m long, glabrous, latex copious. Leaves opposite, simple and entire, almost sessile; stipules
absent; blade linear to narrowly elliptical or
narrowly ovate, 3-6.5(-9) cm Xx 2-12 mm, base
cuneate to obtuse, apex long tapering, papery.
Inflorescence an open axillary and terminal
panicle-like cyme, many-flowered, up to 15 cm
in diameter. Flowers bisexual, 5-merous, regu-

clusive to Asia. In Europe twospecies occur but
none is exclusive. Periploca has formerly been
classified in a separate family: Periplocaceae.
Several other Periploca species are medicinally
used in tropical Africa. Periploca aphylla
Decne. occurs from the north-eastern part of
Sudan and Egypt east along the western coast
of the Red Sea, Sinai and peninsular Arabia to
Afghanistan, in arid localities. It has a wide
variety of medicinal uses outside Africa. In
Pakistan the latex is applied to swellings and
tumours, and is taken as a stomachic and to
treat fever. A stem bark decoction is drunk as a
purgative. Several pharmacologically active
compounds have been isolated from the stems,
including lupine-type
triterpenes, several
bisflavan-3-ols, lyoniresinol, lupeol, betuline
and f-sitosterol. One of the triterpenes showed
moderate antibacterial activity in vitro and
significant o-glucosidase type VI inhibition.
The flower buds are sweet and eaten raw or
cooked as a vegetable. The stems are madeinto
rope.
Periploca laevigata Ait. (synonym: Periploca
chevalieri Browicz) occurs in the Cape Verde
Islands, Canary Islands and SavageIslands, in

sepals ovate, c. 1 mm long, apex obtuse; corolla
with shallow tube, lobes slightly fleshy and
glandular, spreading, oblong-ovate, 3-4 mm x
1-2 mm, apex rounded, above violet, centre

arid localities. In the Cape Verde Islandsa leaf
infusion is taken to treat fever and coughs. A
maceration of the leaves was formerly used in
tanning of goat skins. The leaves are browsed
by goats. It is classified as vulnerable or endangered in the IUCN Red List, depending on
the island.
Growth and development Periploca linearifolia usually forms a tangled mass on top of
shrubs and small trees. It flowers mainly during the rainy season; fruits remain on the plant
for an extended periodof time.
Ecology Periploca linearifolia occurs in
moist forest, forest edges, riverine forest and

dark violet, margins curved backwards, dense-

savanna, at 1000-2400 m altitude.

ly short-hairy; corona lobes 5, each 3-lobed
with central lobe filiform, 3-4 mm long,violet,
short-hairy; stamens with hairy filaments,
pollen carriers spoon-shaped; ovary semi-

Propagation and planting The average
1000-seed weightis 7.1 g.
Diseases and pests The African monarch
butterfly, Danaus chrysippus, feeds on the
leaves.
Harvesting The plant parts of Periploca
linearifolia can be harvested throughout the
year.
Genetic resources Periploca linearifolia
has a large area of distribution and is common.
It is therefore not threatened by genetic erosion.
Prospects A pharmacological test on the
antiplasmodial activity of the stem bark
showed promising results in vitro. More re-

lar, c. 1 cm in diameter; pedicel 5-10 mm long;

inferior, 2-celled, gynostegium exserted, styles

fused, apex 5-angled. Fruit a pair of follicles,
horizontal, each follicle linear-ovoid, 6—12(—16)
cm

X

4-5

mm,

many-seeded.

Seeds

ovate,

brown, tuft of hairs white.
Other botanical information Periploca
comprises c. 13 species, excluding Parquetina,
and is widely distributed in Africa, Europe and
Asia. In northern andtropical Africa 6 species
occur, 2 being exclusive to tropical Africa. Ten
species are known in Asia, of which 7 are ex-
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search is needed, however, on its phytochemis-

try as well as in vivo tests. A toxicity profile
needs to be established.
Major references Ayuko et al, 2009; Baerts & Lehmann, 2011h; Maunduet al., 2001;
Neuwinger, 2000; Venter, 1997.
Other
references
Brown,
1902-1904:

Gomeset al., 1999; Kofi-Tsekpo, 1994; Latham,
2007; Muthaura et al., 2007; Sileshi, GebreMariam &Asres, 2007; Tadesse, 1994; ur Rehman et al., 2004.

Authors G.H. Schmelzer

PERVILLAEA VENENATA(Baill.) Klack.

cate to slightly cordate, apex apiculate or truncate, veins below raised. Inflorescence an axillary, condensed cyme, many-flowered; peduncle
up to 15 mm long; bracts 3-5 mm long. Flowers
bisexual, regular, 5-merous; pedicel up to 2 mm
long; sepals narrowly oblong, 1.5-3.7 mm X c. 1
mm, rounded, densely hairy; corolla tube 1.5—
2.5(—3.8) mm long, short-hairy on inside, lobes
oblong, 4-11 mm x 1—2.5 mm, rounded, pale

yellow to yellow with reddish to purple spots
inside; coronalobes attached at top of staminal
column, straight, tapering towards apex, same

length as connectives, staminal column 1.5—2.5
mm long; ovary superior, carpels 2, free, stigma
head rounded. Fruit a pair of follicles, each
follicle narrowly ovoid, 6-10 cm x 0.5—0.8 cm,

Protologue Phytologia 78(3): 191 (1995).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Menabea venenata Baill. (1890).
Origin and geographic distribution Pervillaea venenata is endemicto the drier parts of
West Madagascar.
Uses In Madagascar the grated roots are
sometimes used as a purgative and emetic, to
treat stomach-ache, venereal diseases, liver
problems and childhood eczema. However, because of its toxicity, a root decoction has also
been used for trial by ordeal, criminal and suicide poisoning.
Properties The roots contain highly toxic
glycosides, with digitoxigenin or uzarigenin
(menabegenin, 17-a-digitoxigenin) as their
steroid moiety.
Description Small shrub up to 1.5 m tall,
all parts with latex, all parts densely hairy.
Leaves opposite, simple and entire; petiole 3—
10 mm long; blade narrowly to broadly elliptical or oblong, 1.5—4.5 cm x 1-2 cm, base trun-

tapering gradually into a long beak, apex
slightly cleft, densely covered with curly hairs,
many-seeded. Seeds ovate, flattened, c. 7 mm
long, coma c. 3 cm long.
Other botanical information Pervillaea is
endemic to Madagascar and comprises 5 species. It belongs to subfamily Secamonoideae.
Pervillea, an orthographic variation, is used in
the revision of the genus, but is not followed
here.
Ecology Pervillaea venenata occurs in sandy
or rocky soil and on cliffs, in grassland or deciduous forest, from sea-level up to 1000 m
altitude. It has been found flowering from July—November, January and May.
Genetic resources Pervillaea venenata is
relatively widespread in Madagascarand probably not in dangerof genetic erosion.
Prospects It is not advised to use Pervillaea
venenata for medicinal purposes, as it is very
toxic. More research concerning its chemistry
and pharmacology needsto be donein order to
evaluate the possible developmentof lead compoundsfor the pharmaceutical industry.
Major references Boiteau, Boiteau & Allorge-Boiteau, 1999; Gurib-Fakim & Brendler,
2004; Klackenberg, 1995; Klackenberg, 1996;
Neuwinger, 2000.
Other references Andriananja, 1982; Omlor, 1996; Ramahandrimanana, 1986.

Authors G.H. Schmelzer

PHYSENA MADAGASCARIENSIS Thouarsex Tul.

Pervillaea venenata — wild

Protologue Ann. Sci. Nat. Bot., ser.4, 8: 54—55
(1857).
Family Physenaceae
Origin and geographic distribution Physena madagascariensis is endemic to Madagas-
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24,28-dinorolean-3-one derivatives, remangilo-

Physena madagascariensis — wild
car.
Uses All parts of Physena madagascariensis
are bitter, and much used in traditional medicine. A leaf infusion is commonly drunk to
treat lower back-ache. A leaf decoction is taken
for its diuretic and soothing properties. A stem
bark decoction is commonly taken to treat fever,

malaria,

spleen

enlargement,

a

sore

nes A-C, were isolated. Remangilones A and C
showed significant cytotoxicity against 2 human breast cancercell lines and induced apoptosis at concentrationsof 2.3 uM.
From a methanolic seed extract several toxic
saponosides were isolated. The LDso is 42.6—
46.4 mg/kg in mice. The extract caused histological lesions mainly characterized by a hemorrhage in kidneys and lungs, and a vascular
congestion in liver, heart, intestine and brain.
It also showed haemolytic activity on sheep red
cells, toxicity to young fish and tadpoles, but
did not have any effect on mosquito larvae. The
crude seed extract further inhibited seed germination and growth of young rice and bean
plants. The methanolic and crude seed extract
both inhibited the growth of Listeria utelshii on
a solid medium.
Description Large shrub or small tree up to
5(-10) m tall; all parts glabrous. Leaves alternate, simple and entire; stipules absent; petiole
6-10 mm long; blade ovate-lanceolate to oblong-lanceolate, 7.5-12 cm x 1.8—4.2 cm, base

broadly cuneate, apex acute to acuminate,
leathery, pinnately veined with numerouslateral veins. Inflorescence a lax axillary raceme,

throat, and as a calming and sedative agent,
stimulant and fortifier. A decoction of the aerial parts or the leaves is taken to treat all types
of severe intestinal problems, which are combined with abundant diarrhoea. The crushed
stem, stem bark and roots in water are taken

to treat anaemia. A wood decoction or infusion
is taken to treat a sore throat. Crushed wood is
applied to furuncles and stubborn skin infections. The crushed roots are applied to teeth to
treat tooth-ache and to ulcers caused by venereal diseases. The stem bark is rubbed on the
skin to prevent bites of bloodsuckers.
Properties A preliminary phytochemical
analysis of an aqueousandalcoholic extracts of
the leaves yielded alkaloids, triterpenes, saponins, tannins, polyphenols and flavonoids.
From the leaves the saponoside physenoside
was isolated. From an ethanolic extract of the
twigs, leaves, and flowers the remangiflavanones A-E were isolated together with (E)N-feruloyltyramine. Remangiflavanones A et B
showed
significant
antibacterial
activity
against Staphylococcus aureus, Staphylococcus
epidermidis, Listeria monocytogenes and Enterococcus sp. Remangiflavanone C showed
significant cytotoxicity against the A2780 human ovarian cancercell line with an ICs0 value
of 2.5 ug/ml. From the dried leaves several

Physena madagascariensis — 1, flowering
branch; 2, male flower; 8, fruiting branch.
Redrawn and adapted by Iskak Syamsudin
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5-12-flowered. Flowers unisexual; pedicel 10—
14 mm long; sepals 5-7, unequal, ovate, c. 2

mm long, persistent in fruit, petals absent,

Sources of illustration Perrier de la Bathie,
1946.

AuthorsS. Rakotonandrasana & V. Rasamison

male flowers with 13-18 stamens, anthers 6-8

mm long; female flower with superior ovary,
ovoid, with 2 styles each c. 1 mm long. Fruit a
dry, almost globular drupe, c. 3 cm X c. 2.5 cm,
2-seeded; endocarp spongy. Seed rounded or
kidney-shaped, 1.5—2.2 cm in diameter, seemingly with 1 thick cotyledon.
Other botanical information Physena
comprises 2 species, both endemic to Madagascar. Physena possesses an unusual combination
of primitive and advanced character states of
vegetative and reproductive morphology that
suggests different patterns of relationships
depending upon emphasis. A satisfactory
placement of the family in the general system
of classification remains therefore uncertain.
Physena sessiliflora Tul. occurs in dry forest.
Crushed roots are applied to teeth to treat
tooth-ache. From a methanol extract of the
leaves 8 triterpene glycosides, physenosides,
were isolated. Physenoside S7 and S8 showed
significant cytotoxic activities in the brine
shrimp lethality assay.
Growth and development Physena madagascariensis flowers and fruits from November
to April.
Ecology Physena madagascariensis occurs
in humid evergreen forest to dry forest, from
sea-level up to 2000 m altitude.
Genetic resources Physena madagascariensis is very common throughout Madagascar
and is not in dangerof genetic erosion.
Prospects Despite its reputation in traditional medicine, and the relevance of the phytochemical and pharmacological results so far,
no steps have been taken to valorise this species on a national level. More research is needed to evaluate its potential as an antibacterial
and antitumour agent.
Major references Andrianjakanirina, 2004;
Beaujard, 1988; Boiteau, Boiteau & Allorge-

PLEUROSTELMA CERNUUM(Decne.) Bullock
Protologue Kew Bull. 10: 612 (1956).
Family Asclepiadaceae (APG: Apocynaceae)
SynonymsPleurostelma grevei Baill. (1890).
Origin and geographic distribution Pleurostelma cernuum occurs in Somalia, Kenya,

Tanzania, Mozambique, Mayotte, Madagascar
and Aldabra (Seychelles).
Uses In Kenya a leaf maceration is used as
ear drops to treatotitis.
In Somalia the fruits are eaten.
Properties No chemical or pharmacological
analyses have been made of Pleurostelma cernuum. The aerial parts of the other Pleurostelma species, Pleurostelma schimperi (Vatke)
Liede, were found to contain the 3-O-glucosides
of quercetin and kaempferol.
Description Small erect to ascending or
twining shrub up to 1 m tall, glabrousto slightly short-hairy, rhizomatous, all parts with
sparse clear sap. Leaves opposite, simple, entire; petiole 5-10 mm long; blade elliptical to
obovate, 10—30(-50) mm Xx 3-20 mm, base cuneate, apex acuminate, midvein prominent.
Inflorescence axillary, 3—5-flowered; peduncle

2-—5(-7) mm long. Flowers bisexual, regular, 5merous; pedicel c. 5 mm long, glabrous; corolla
rotate, 6-10 mm long, lobes fused at base,
white with purple at base, lobes lanceolate to
triangular, strongly twisted; gynostegial corona
consisting of minute scales at back of anthers,
gynostegium c. 2.5 mm long, sessile, anthers

Boiteau, 1999; Cao et al., 2006; Deng, Tiana-

soa-Ramamonjy & Snyder, 2001; Dengetal.,
2000; Pernet & Meyer, 1957; Perrier de la
Bathie, 1946; Ramiliarison, 1980.

Other references Andriamihaja, 1984; Boiteau,

1986;

Debray,

Jacquemin

&

Razafin-

drambao, 1971; Denget al., 1999; Dickison &
Miller, 1993; Inoue et al., 2009; Kaufmann &
Elvin Lewis, 1995; Morton, Karol & Chase,
1997; Rakotoarivelo, 1996; Rakotobe, Rasolomanana & Randrianasolo, 1993; Rasoanaivo et
al., 1992; Razafindramana, 1996; Schatz, 2001.

Pleurostelma cernuum — wild
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with connective appendage c. 1.5 mm long,
stigmatic head with filiform appendage 2-3
mm long; ovary superior, carpels 2, free. Fruit
a pair of follicles, each follicle narrowly ovoid,
4-6 cm X c. 0.8 cm, tapering gradually into
apex, glabrous. Seedsovate, flattened, c. 4 mm
x 2 mm, with small warts, comapresent.
Other botanical information Pleurostelma comprises 2 species, which both occur in
tropical Africa. The other species is Pleurostelma schimperi, which occurs in Sudan and
Ethiopia.
Ecology Pleurostelma cernuum occurs in
sand dunes, coastal plains, grassland and low

open bushland, from sea-level up to 350(—1100)
m altitude.
Genetic resources Pleurostelma cernuum
has a relative large area of distribution and is
probably nowhere common, but unlikely to be
threatened by genetic erosion.
Prospects Pleurostelma cernuum will remain of local importance as a medicinal plant.
Major references Bullock, 1956; Gilbert et
al., 2006; Kokwaro, 1993.

Other references Heneidak et al., 2006;

Pteleopsis myrtifolia — wild
The leaves are cooked and eaten as a vegetable; the fruits are considered edible too. The

tree is sometimesused for shade, althoughit is
slow-growing. Livestock does not browse the
plant.

However,

in

southern Tanzania,

the

Protologue Engl., Monogr. afrik. Pflanzen.Fam. 4: 4 (1900).
Family Combretaceae
Synonyms Piteleopsis stenocarpa Engl. &
Diels (1900), Pteleopsis obovata Hutch. (1917).
Vernacular names Stink-bushwillow, twowinged stinkbush (En). Mgoji, mlakwenzi (Sw).
Origin and geographic distribution Pteleopsis myrtifolia occurs in Kenya, Tanzania,
Malawi, Zambia, Angola, Botswana, Zimbabwe, Mozambique and north-eastern South
Africa.

leaves are eaten by the edible caterpillar Zmbrasia lucida, which can occur in large numbers on the plant. The caterpillars are picked,
not fed during one day and thenfried with onions in oil. They can also be cooked and dried
for later use. The flowers are much visited by
bees. In South Africa the young stems are used
in basketry. In Maputuland the smoke of the
wood is used to preserve food.
Production and international trade The
leaves and roots of Pteleopsis myrtifolia are
only sold in local markets.
Properties From the leaves the pentacyclic
triterpenoid taraxerol wasisolated; it had minimal IC values of 0.04 mg/ml and 0.016 mg/ml
against Escherichia coli and Enterococcus faecalis, respectively. Several of the leaf extracts
also showed antibacterial activity against
Escherichia coli and Enterococcus faecalis.
Someof the leaf extracts inhibited the growth

Uses In Tanzania leaf sap, together with leaf

of cancer cell lines MCF-12A, H157, WHC03

sap of Diospyros zombensis (B.L.Burtt)
F.White, is drunk to treat dysentery. Leaf sap
is also drunk to treat threatening abortion.
Roots are cooked with chicken and the soupis
taken to treat sterility. A root decoction is taken to treat venereal diseases, dysentery and
excessive menstruation. It is externally applied

and HeLa. A methanolic root extract showed
strong antiproliferative effects against the T24
bladder cancer cells, but was less effective
against the HeLa cervical cancer and MCF7
breast cancercell lines. A root extract showed
significant antifungal activity against Candida
glabrata and Candida krusei, and moderate
antifungal
activity
against
Cryptococcus
neoformans and several other Candida spp.
Description Deciduous shrub or small tree
up to 10(-25) m high; wood red, very hard;

Liede, 1994.

Authors G.H. Schmelzer

PTELEOPSIS MYRTIFOLIA (M.A.Lawson) Engl.
& Diels

to sores.

The woodis strong and used for making furniture, building poles and tool handles. The wood
is also used to make firewood and charcoal.
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bark grey or yellow-grey; crown rounded;
young branchlets reddish-brown,slender, often
pendulous, pubescent at first but soon almost
glabrous. Leaves opposite or almost opposite;
petiole up to 1 cm long, rather slender, usually
short-hairy; blade elliptical to very narrowly
elliptical or obovate-elliptical, up to 9.5 cm x
3.5 em, but sometimes as small as 1 cm X 0.5

cm, dark green, shiny above, usually glabrous
except for some short hairs on the midrib, apex
slightly acute or rather bluntly acuminate,
base cuneate, pinnately veined with 6—9 pairs
of secondary veins. Inflorescence an axillary
head-like raceme up to 4.5 cm long; rachis
slender, glabrous or sparsely short-hairy.
Flowers bisexual or functionally male in the
same inflorescence, bisexual flowers at apex,
regular, 5-merous, white or yellow, unpleasant-

anolic stem bark extract showed hepatotoxic
and nephrotoxic effects in rodents.
Pteleopsis tetraptera Wickens occurs in Kenya
and Tanzania. In Tanzania a root decoction is
taken to treat venereal diseases. It is externally applied to snakebites. The wood is used for
building poles, spoons and tool handles and
also for firewood and charcoal. It is threatened
by habitat loss and is listed as lower risk/near
threatened in the IUCN RedList.
Growth and development Pteleopsis myrtifolia flowers from Novemberto April. Established trees are vulnerable to frost, but very
resistant to drought.
Ecology Pteleopsis myrtifolia occurs in evergreen forest, riverine forest, Brachystegia
woodland

woodland,

or

savanna

mopane

woodland,

woodland

and

Baikiaea

Acacia-

ly scented; pedicel short; lower receptacle c. 5

Combretum-Terminalia tree savanna, also on

mm long,flattened, glabrous, upper receptacle

rocky hillsides and stony outcrops, from sealevel up to 1600 m altitude.
Propagation and planting Average 1000
seed weight is 31.7 g. Often, most of the seeds
are parasitized. Seeds are soaked during 12
hours before planting, and the floating, parasitized, seeds are discarded. Germination takes
place between 11 and 31 days, but only 5% of
the seeds usually germinates.
Genetic resources Pteleopsis myrtifolia has
a relatively large area of distribution, and is
relatively common to very common in some
areas. It is therefore not threatened by genetic
erosion.
Prospects The leaves and roots of Pteleopsis
myrtifolia are used in traditional medicine and
preliminary pharmacological research confirm
these uses. More information is needed, however, concerning its toxicity because of its internaluse.
Major references Fyhrquist, 2007; Kamu-

2.5-3 mm xX c. 2 mm, campanulate, glabrous,

joined to the lower receptacle by a slender
stalk-like portion 1-2 mm long; sepals deltate;
petals obovate to almost circular, 1.5—2.5 mm x
1-2 mm, glabrous; stamens 10, in 2 circles,

filaments 3.5-5 mm long; ovaryinferior, style
5-6 mm long. Fruit a 2-3(-4)-winged nut, 1—
2.5 cm X 0.5-1.7 cm, very variable in size and
shape, with up to 15 mm longstipe, apex generally emarginate, base unequal, very slender,
greenish-yellow drying to pale brown, indehiscent, 1-seeded.

Other botanical information Pteleopsis is
a small genus of about 10 species, all in tropical Africa. It is intermediate in many characters between Combretum and Terminalia. Pteleopsis anisoptera (M.A.Lawson) Engl. & Diels
closely resembles Pteleopsis myrtifolia, and
there appears no single character that separates the two species, and it is highly probable
that they hybridize.
Several other Pteleopsis species are medicinally
used,
Pteleopsis hylodendron Mildbr. occurs in the
forest area of West and Central Africa, and has
several medicinal uses. In Cameroon a stem
bark infusion is taken to treat measles, chick-

enpox, venereal diseases, liver and kidney
problems and dropsy. In Congo leaf sap is used
as a wash to treat epilepsy. In Cameroon the
wood is used for railway sleepers. From the
stem bark a triterpenoidal saponin _bellericagenin (pteleopsoside) and the sphingolipids
hylodendroside-I and hylodendroside-II were
isolated, along with friedelin, B-carotene, lu-

peol, B-sitosterol and stigmasterol. The meth-

habwa, Nshimo & de Witte, 2000; Lovett et al.,
2007; Neuwinger, 2000; Rabie, 2005.

Other references Barreto, 1967; Fyhrquist
et al., 2004; Gaugris et al., 2007; Gillah etal.,
2007; Glen, 2011; Latham, 2007; Mtengeti &

Mhelela, 2006; Mwavu, Friederiks & Rulangalanga, 2001; Newmark, 2001; Wickens, 1973.

Authors E.N. Matu

PTELEOPSIS SUBEROSAEngl. & Diels
Protologue Bot. Jahrb. Syst. 39: 509 (1907).
Family Combretaceae
Origin and geographic distribution Pteleopsis suberosa occurs in West Africa, from
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Pteleopsis suberosa — wild
Senegal east to Nigeria.
Uses Different plant parts of Pteleopsis suberosa are widely medicinally used throughout
West Africa. A decoction of the fresh roots is
drunk or applied as enemaas a poison antidote
and purgative and to treat stomach-ache, gastric ulcers and dysentery. It is externally applied to treat dermatitis. The roasted pulverised root is rubbed on the head to treat a headache. The pulverised root bark, with bulbs of
Allium cepa L., is put in hot water and the
infusion taken to ease a difficult childbirth. An
extract from the chopped up roots and young
shoots is taken as a cough-medicine. A bark or
leafy twig infusion is taken to treat amoebic
dysentery, jaundice, toothache, coughs, sore
throat and general weakness, and externally
applied to treat haemorrhoids, itchy skin
caused by filariasis, dermatitis, wounds, conjunctivitis, trachoma and cataract. A leaf decoction is taken to treat kwashiorkor, meningitis and epilepsy. A decoction of the leafy twigs
with twigs and bark of Isoberlinia doka Craib
& Stapf is drunk to treat convulsions in children or mixed with leafy twigs of Terminalia
avicennioides Guill. & Perr. and taken orally or
used for bathing in the treatmentof epilepsy.
The leaves yield a yellow dye for dying fabrics.
The straight stems are used for the production
of pickets and poles, as well as small framework structures. The woodis used as firewood.
From the bark cordage is made which is used
for tying roof grasses. Young branches are used

Production and international trade Pteleopsis suberosais only used on a localscale.
Properties The bark andleaves are particularly rich in tannins and saponins. From the
methanolic leaf extract the flavonoid gallocatechin and a range of flavonols having
kaempferol, quercetin, and myricetin as aglycones were isolated. From stem bark a number
of oleanane saponinswasisolated.
The oleanane saponins were tested against
Helicobacter pylori standard and severalclinical virulence genotypes, and arunglucoside I
showed a significant activity against three
metronidazole-resistant strains. An aqueous
extract of the stem bark and leaves showed
anti-ulcerogenic properties against ulcer lesions induced by ethanol and indomethacin in
rats. The butanol fraction of the methanol extract of the stem bark showedsignificant antiulcer and anti-inflammatory activities on ethanol-induced gastric ulcers in rats and carrageenan-induced paw oedema in mice, and also
possessed free radical scavenging activity in
vitro. In a type II clinical test with 26 patients
a preparation with powdered stem bark given
daily during 30 days, 56% of the patients
showed complete recovery. The only side-effect
observed wasconstipation.
Several myricetin derivatives showed significant activity against androgen-insensitive human prostate cancer cells (DU-145). The methanolic leaf extract also exhibited activity
against the cell growth. Several fractions of the
butanol extract of the leaves demonstrated an
evident inhibition of vascular endothelial
growth factor receptor-1. An aqueous stem
bark extract demonstrated a dose-dependent
fixation to the receptor complex GABA-Abenzodiazepine, and also showed anticonvulsive activity in mice. The toxic dose of the
aqueous stem bark extract is more than 2000
mg/kg, when orally administered to mice.
An aqueous extracts of the stem bark and
leaves showedsignificant antifungal activity in
vitro against a range of pathogenic fungi. A
methanolic stem bark extract and a decoction
showed moderate antibacterial activity against
Staphylococcus aureus in vitro. A decoction of
the bark significantly decreased the number of
coughsin citric acid-induced cough in guineapigs.
Description Deciduous shrub or small tree,

to make baskets, and are used as chew sticks.

6—7(-10) m tall; bole almost straight, spindly

In Senegal Pteleopsis suberosa is left in the
field to protect crops and to ensure fertility of
the soil.

and cylindrical, up to 35 cm in diameter, with a
narrow crown; bark very distinctive, coarsely
and densely covered with corky warts, dark
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without leaves.
Ecology Pteleopsis suberosa occurs in open
wooded savannah, on silt near temporary
ponds and on fine gravel, at low altitudes. It is
sometimes invadingcultivatedfields.
Propagation and planting Propagation of
Pteleopsis suberosa is by seed androot suckers.
Average 1000-seed weight is 25.3 g. Germination was stimulated by smoke.
Management Pteleopsis suberosa can be
coppiced.
Harvesting The leaves can only be harvested during the rainy season. The stem bark and
roots can be harvested throughout the year.
Genetic resources Pteleopsis suberosa is
irregularly distributed through West Africa; it
is not very common although sometimeslocally
abundant. It is unlikely to be threatened by
genetic erosion.
Prospects Extracts of Pteleopsis suberosa
showed promising anti-gastric ulcer activity in
rodents and also in a preliminaryclinical test.
However, a toxicity profile is needed before a
medicine can be formally marketed. Several
compounds,

Pteleopsis suberosa — 1, flowering branch; 2,

isolated

from

the

bark,

also

showed promising anti-cancer activity in vitro
and more research is needed to evaluate their
potential.
Major references Arbonnier, 2002; Baba-

part of fruiting branch.
Redrawn and adapted by G.W.E. van den Berg

Moussa, Akpagana & Bouchet, 1999; De Leo et

grey to red-brown, slash red-brown; young
branches grey, more or less short-hairy, turning reddish. Leaves (almost) opposite, sometimes alternate, simple and entire; stipules
absent; petiole 5-15(-25) mm long, glabrous;
blade ovateorelliptical to oblong, 4-11 cm x 2—
5 cm, apex obtuse to acuminate, base rounded,
slightly short-hairy, becoming glabrous, greyish green, leathery, pinnately veined with 6-8
pairs of lateral veins. Inflorescence an axillary,

Neuwinger, 2000; Ponticelli et al., 2008; Sano-

umbel-like fascicle, 1-1.5 cm in diameter; pe-

duncle c. 10 cm long. Flowers (3—)4-merous,
usually bisexual, regular, greenish yellow; pedicel short; receptacle cup-shaped; calyx lobes

al., 2006a; De Leoet al., 2006b; Germanoetal.,
2008; Germano et al., 1998; Keay, 1954;
go, 2008.
Other references Adjanohoun et al., 1989;
Adjanohoun et al., 1979; Adjanohoun & Aké
Assi, 1979; Baba-Moussa, Akpagana & Bouchet, 1998; Baerts & Lehmann, 20111; Bisigna-

no et al., 1996; Bognounouetal., 2009; Burkill,
1985; De Pasquale et al., 1995; Kerharo &
Adam, 1974; Nacoulma-Ouédraogo & MillogoRasolodimby, 2002; Nana et al., 2011; Occhiuto

et al., 1999; Traoré et al., 1995.
Sources of illustration Berhaut, 1974.
AuthorsR. Sanogo

triangular; petals 3-4, clawed; stamens 6-8;

ovary inferior. Fruit a 3-4 winged nut c. 2 cm X
1.5 cm, pale green, brown at maturity.
Other botanical information Pteleopsis is
a small genus of about 10 species, all in tropical Africa. It is intermediate in many characters between Combretum and Terminalia.
Growth and development The flowers of
Pteleopsis suberosa appear early in the dry
season and fruiting occurs when the tree is

QUAQUA MAMMILLARIS(L.) Bruyns
Protologue Bradleya 1: 63 (1983).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Synonyms Caralluma mammillaris (L.)
N.E.Br. (1902).
Origin and geographic distribution Quaqua mammillaris occurs in southern Namibia
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Quaqua mammillaris — wild
and western South Africa.
Uses Fresh stems are eaten to treat peptic
ulcers, to treat hangovers and to reverse
drunkenness. A small piece of stem is sufficient
to suppress hungerandthirst for a day. Larger
quantities can be eaten as a fresh vegetable,
but it should not be eaten by pregnant women.
Description Succulent,
much-branched,
patch-forming, glabrous shrub, 12-50 cm x
50(—70) cm; stemserect, up to 2.5 cm in diameter, green, sometimes mottled with purplebrown; tubercles conical, spreading, 5-20 mm
long, fused near base into 4—5 irregularly arranged angles, each with hard, yellowish tooth.
Leaves

rudimentary,

forming

the

tubercle

tooth; stipular denticles absent. Inflorescence a
dense fascicle in the upper 2/3 of the stem, 8—
15-flowered; flowers opening simultaneously.
Flowers bisexual, regular, 5-merous; pedicel 2—

3 mm long, spreading, holding the flower horizontally; sepals ovate, 3-4 mm long, acuminate; corolla campanulate, 20-27 mm in diame-

ter, outside pale green towardsbase, rest purple-brown,inside purple-black to red, at mouth
of tube becoming striped with cream, with conical papillae, each tipped with a thick bristle,
tube cup-shaped, 3-5 mm X c. 5 mm, lobes narrowly lanceolate, 10-20 mm x 4.5—7 mm, erect

to spreading, margins strongly folded back;
corona c. 3 mm X 4—4.5 mm, dark purplish
brown, on short stipe, outer lobes erect, 2-fid to

halfway, fused with bases of inner lobes into
pouch, inner lobes linear, apically meeting in
small column over style head. Fruit a pair of
follicles.
Other botanical information Quaqua
comprises 19-28 species, depending whether

taxa are recognized at species or subspecies
level. All species occur in the west of South
Africa and Namibia, and are a characteristic
elementof the flora of Namaqualand. Quaqua
incarnata (L.f.) Bruyns is also medicinally used
in the region. Stems in brandy are taken to
treat stomach problems and convulsions.
Ecology Quaqua mammillaris occurs in
most Karoo-Veld types, at 150-1100 m altitude.
Genetic resources There are nosigns that
Quaqua mammillaris is threatened by genetic
erosion.
Prospects The stems of Quaqua mammillaris are similarly used as Hoodia spp., as a
suppressant of appetite and thirst. Most Hoodia species are protected by CITES regulations
nowadays because of overharvesting. More
research is needed in Quaqua to identify the
active compounds, and to evaluateits potential
as an alternative for Hoodia. As a medicinal
plant, it will probably remain of limited use.
Major references Albers & Meve (Editors),
2002; Bruyns,

1999; Metelerkamp & Sealy,

1983; van Wyk & Gericke, 2000.
Other references Jansen, 2004; SEPASAL,
2009); van Heerden, 2008.

Authors G.H. Schmelzer

RAPHIONACMEHIRSUTA (E.Mey.) R.A.Dyer
Protologue Fl. Pl. South Africa 22: t. 853
(1942).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 44
Synonyms Raphionacme purpurea Harv.
(1859).
Vernacular names Waterroot (En).
Origin and geographic distribution Raphionacme hirsuta occurs in Namibia, Botswa-

na, Zimbabwe, as well as in South Africa, Lesotho and Swaziland.
Uses Sliced tuber is applied to tumours. In
Lesotho the tuber, mixed with hot water and

sugar, is used for brewing a highly intoxicating
liquor.
Production and international trade The
tubers of Raphionacmehirsuta are only locally
traded.
Properties The liquid from the macerated
crushed tuber caused drowsiness in cats when
injected subcutaneously. An ethanolic extract
of the tubers showed antitumouractivity in the
P-388 lymphocytic leukaemia test-system.
However, when a second extract was prepared
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8 mm, erect to spreading, short-hairy, apex
tapering. Seeds obliquely ovate, ridged, 7-8
mm X c. 3 mm, smooth, coma 10-15 mm long

Raphionacmehirsuta — wild
from the tubers, which had been collected at a

later time, very little activity was detected in
the P-388 system.
Description Spreading herb of up to 40 cm
tall; tuber spindle-shaped to almost spherical,

and white.
Other botanical information Raphionacme comprises c. 35 species, all of which, except
for one species (known to be endemic to Oman),
occur in tropical and subtropical Africa. Several other Raphionacme species are medicinally
used.
Raphionacme brownii Scott-Elliot occurs from
Senegal and Guinea east to Sudan, but is most
common in the western part of its range. In
Guinea sap from the outer layer of the tuber is
taken to treat vomiting and hiccough.
Throughout its distribution area the sweet
tubers are eaten as food and also to provide
liquid in case of thirst. The outer layer is removed, and the fleshy inner part is eaten raw
or roasted. In Nigeria during the famine of the
1970’s the tubers were widely collected as famine food, although excessive consumption may
cause colic. In Guinea thefollicles are eaten.
Raphionacme lanceolata Schinz occurs in Tan-

15-20 cm x 7-15 cm; stems few to many, 2-5

zania, Namibia, Botswana, Zimbabwe, Mozam-

mm in diameter, shortly rough-hairy, dichotomously branched. Leaves alternate, simple and
entire; stipules absent; petiole 2-5 mm long;
blade variable, ovate to broadly ovate, elliptical
to broadly elliptical, obovate to broadly obovate

bique and South Africa. In Namibia the pounded boiled tuber is eaten to treat liver diseases.
Powdered roots are burnt in the bedroom to
treat anxiety and chase nightmares. The water
from the grated tuber is a source of liquid in
times of shortage or during hunting. The liquid
from the tuber is also applied to arrow points
to keep the arrow poison firmly attached. The
fruits are sometimeseaten raw.
Raphionacme splendens Schltr. (synonyms:
Raphionacme daronii Berhaut; Raphionacme
bingeri (A.Chev.) J.-P.Lebrun & Stork) is the
most widespread species of Raphionacme and
comprises two subspecies: subsp. splendens
occurs from Chad and Sudan south to Zimbabwe and Mozambique and subsp. bingeri
(A.Chev.) Venter occurs from Senegal and
Gambia east to southern Sudan and Uganda. A
leaf decoction is used as eye drops to treat conjunctivitis. In Congo the sap from the tuberis
applied to scarifications of the temples to treat
headache. In West Africa the tuber and fruits
are mainly eaten as a famine food. The tuber
tastes slightly bitter, and is eaten fresh or
boiled, after having removed the milky and
resinous peel.
Raphionacme
velutina
Schltr.
(synonym:
Raphionacme burkei N.E.Br.) occurs in Zam-

or almost circular, 1-5 cm x 0.5—-4 cm, apex
acute, cuspidate or obtuse-mucronate, base

cuneate to obtuse, glabrous to densely stiff
hairy below and above, margin often reddish,
pinnately veined with 6—10(—16) pairs of lateral veins. Inflorescence a terminal or axillary
cyme, laxly to densely-flowered, hairy to glabrous; peduncle 2-40 mm long. Flowersbisexual, regular, 5-merous; pedicel 3-10 mm long;
sepals linear, 2-5 mm X c. 1 mm, apex acuminate, green to purplish-green, sparsely to densely rough-hairy outside: corolla pink, brownish,
mauve or violet, tube 3-5 mm long, campanulate, sparsely hairy outside, lobes ovate to narrowly ovate, 5-8 mm X 2-3 mm, spreading,
apex obtuse; corona white to violet, lobes nar-

rowly obovate, ovate or obtriangular 4-6 mm
long, apex frilled or tri-segmented with central
segment a single or bifid tooth, lateral segments broad and one- or more-toothed; stamenswith filaments 1-2 mm long, anthers 2-3
mm long, ovate, white with pink or mauve connectives; ovary superior, 1-2 mm long, style
cylindrical, c. 2 mm long; head ovoid, 1-2 mm
long, apex acute. Fruit a single follicle or a pair
of follicles, each narrowly ovoid, 4.5—11 cm x 6—

bia, Angola, Namibia, Botswana, Zimbabwe as

well as in South Africa. In Botswana a roasted
and cooled slice of tuber is applied to the belly
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of babies to treat diarrhoea. In Namibia the
Herero people eat the tuber as food, whereas
the Kung people consider it mainly as a source
of water. The top of the tuber is cut and the
white flesh inside is mashed with a stick, then
the squeezed out water is drunk. The flesh can
also be eaten, but is said to dry out the mouth.
It can also been eaten after roasting. The sap
from the tuber is also used in wedding or rain
ceremonies. From the tubers a mixture of ester-glycosides has been isolated. Hydrolysis of
the glycosides yielded as main component Dglucose, and in lesser amounts cymarose, oleandrose, digitoxose and boivinose.
Raphionacme welwitschii Schltr. & Rendle
occurs in DR Congo, Tanzania, Malawi, Zambia, Angola, Zimbabwe and Mozambique. In

Malawi the tuber is eaten as an aphrodisiac,
and also, peeled and boiled, eaten as a potato.
Growth and development Raphionacme
hirsuta exhibits a variety of forms with regard
to leaf shape, venation and flowers and should
be regarded as a heteromorphicspecies.
Ecology Raphionacme hirsuta has a very
wide ecological amplitude andis found in habitats that range from relatively moist to dry
subtropical, frost-free coastal or lowland grasslands and savanna, frost-prone grasslands of
highlands and mountains to arid savanna and
grasslands, from sea-level up to 1800 m altitude.
Propagation and planting Raphionacme
hirsuta is propagated by seeds.
Harvesting The tubers of Raphionacmehirsuta
can be dug up wheneverthe needarises.
Handling after harvest The tubers of
Raphionacme hirsuta are usually used fresh,
although they can be kept in the shade for
some timefor later use.
Genetic resources Raphionacmehirsuta is
widespread in southern Africa and not in danger of genetic erosion.
Prospects Raphionacme hirsuta is little
used for medicinal purposes, althoughits antitumoureffect merits to be followed up by more
research. It is possible that this species contains a higher concentration of glycosides than
other Raphionacme species, which would explain its lack of use of the tuber as thirst
quencher.
Major references Bullock, 1953a; Charlson,
1980; Sobiecki, 2002; Venter, 2009a; Watt, 1923.
Other

references

Binkert,

Schindler

&

Reichstein, 1960; Burkill, 1985; Burkill, 1997;
Leger, 1997; Lykke, Mertz & Ganaba, 2002;
Meve & Liede, 2004; Mwafongo et al., 2010;

Neuwinger, 2000; SEPASAL, 2012e; Setshogo
& Mbereki, 2010.

Authors G.H. Schmelzer

RIOCREUXIA POLYANTHASchltr.
Protologue J. Bot. 33: 273 (1895).

Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
SynonymsRiocreuxia profusa N.E.Br.
Origin and geographic distribution Riocreuxia polyantha occurs in Rwanda, Burundi,

Tanzania, Malawi, Zambia, Angola, Zimbabwe
and also in South Africa, Swaziland and Lesotho.
Uses In Tanzania a root decoction is drunk
to treat ascariasis. A root decoction, together
with plant sap of Stephania abyssinica (Quart.Dill. & A.Rich.) Walp. (Menispermaceae), is
taken to treat pinworm.
Description A twining climber up to 3 m
high; stems annual, 1.5—4(—7) mm in diameter,
much branching, nodes with a ring of minute
whitish hairs, internodes 4-27 cm long, shorthairy. Leaves opposite, simple and entire; petiole (1-)38-6(-9) cm long, short-hairy; blade
ovate or elliptical-ovate, 3-9(-13.5) x 2—8(-18)
cm, base deeply cordate, apex acuminate,
short-hairy. Inflorescence an axillary, slender,

paniculate cyme up to 17 cm long; bracts linear, c. 2 mm long, glabrous; peduncle branching
at the node or at a distance into up to 4
branches, each branch branching onceor twice
to produce profusely flowering pseudo-umbels,
each 10-30-flowered, many flowers opening
simultaneously. Flowers bisexual, regular, 5merous; stipules absent; pedicel (15—)20—35

oy
Riocreuxia polyantha — wild
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mm long, glabrous; sepals linear or lanceolate,

2.5(-4) mm long, acute; corolla (13—)16(—28)
mm long, straight, tube cylindrical, slightly
inflated towards base, 10-14 mm xX 3—4(-5)

mm, both sides whitish-yellowish or pale green,
glabrous, lobes linear-lanceolate, 4—8(—13) mm
long, erect, long-acute, fused at apex to form an

ellipsoid or almost globose cage-like structure
5(-8) mm in diameter, occasionally breaking

free, sometimes orange-red to (pale) yellow,
glabrous; corona almost globose, c. 1.5 x 1.5
mm, almost sessile, cream or yellowish, outer

lobes forming 5 small pockets, shortly bifid,
with c. 0.5 mm long horizontally orientated
teeth, inner lobes linear, dorsiventrally com-

pressed, 0.5-1.2 mm long, attached to the stamens. Fruit a pair of follicles, each follicle
acutely divergent, cylindrical, apically tapering, (9-)15-17(-21) cm x 2-4 mm, manyseeded. Seed oblong-elliptical, dorsiventrally
compressed, 8-10 mm X c. 2.5 mm, dark brown
or blackish with a paler margin, coma c. 2 cm
long.
Other botanical information Riocreuxia
comprises 8 species, whichall occurin Africa.
Ecology Riocreuxia polyantha occurs in forest margins, montane and riverine forests,
wooded savannas and thickets, from sea-level
up to 1800 m altitude. Riocreuxia polyantha
flowers in East and South East Africa from
December—May with peaks from March to
April, and in southern Africa from September—
April with peaks from January to February.
Genetic resources Riocreuxia polyantha is
widespread and relatively common, and not in
dangerof genetic erosion.
Prospects Riocreuxia polyantha will remain
of local importance as a medicinalplant.
Major references Haerdi, 1964; Masinde,

P.S., 2005.
Other references Dyer, 1980.
Authors G.H. Schmelzer

RITCHIEA CAPPAROIDES(Andrews) Britten
Protologue Journ. Bot. 55: 279 (1917).
Family Capparaceae
Chromosome number2n = 20
SynonymsRitchiea fragariodora Gilg (1903),
Ritchiea insignis (Pax) Gilg (1903), Ritchiea
longipedicellata Gilg (1903), Ritchiea boukokoensis Tiss. & Sillans (1953).

Vernacular names Mtunguru (Sw).
Origin and geographic distribution Ritchiea capparoides is widespread, occurring

Ritchiea capparoides — wild
from Senegal eastward to Kenya and southward to northern Zambia, northern Angola and
northern Mozambique.
Uses Roots and leaves are used in traditional medicine. Pounded roots are applied to the
ear to treat otitis. Root preparations are applied externally to treat rheumatism, swellings
and breast infections. Root decoctions or macerations are taken against gonorrhoea, stomach-ache, rheumatism and cough, and as ano-

dyne and anthelmintic. Leaf preparations are
applied externally to treat ophthalmia, conjunctivitis, swellings, wounds, snakebites and

Guinea worm. Leaf decoctions are taken to
treat gonorrhoea, rheumatism andsterility in
women,

and

as

anthelmintic

and

antidote

against poison. In Côte d'Ivoire leaf preparations are used in the treatment of paralysis of
the limbs, whereas stems are considered to be
aphrodisiac whenusedas toothpick.
Properties Sucrose (37%), lupeol, B-sitosterol and 3-methyl-4-methylaminobenzaldehyde
havebeen isolated from the roots. Cleomin has
been isolated from the root bark. The quaternary ammonium compoundsprolinebetaine, 3hydroxyproline betaine and 3-hydroxy-1,1dimethylpyrrolidinium have beenisolated from
the leaves. Proline betaine is also abundant in
citrus fruits and is thought to act as an osmoprotective agent for the kidneys.
Preliminary studies of the antifungal and cytotoxic activities of Ritchiea capparoides root,
bark and leaf extracts showed in-vitro activity
against several strains of fungi, whereas the
extracts were found to be relatively non-toxic to
brine shrimp larvae. Methanol root extracts
exhibited strong in-vitro anthelmintic activity
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against Taenia solium and moderate activity
against Ascaris lumbricoides; the activity
against Taenia solium was about 2 times lower
than that of the standard drug piperazinecitrate.

Description Shrub, often with scandent
stems, or small tree up to 6 m tall; twigs glabrous, reddish brown, with many lenticels.
Leaves alternate, usually compound with 3
leaflets, sometimes simple or with 5 leaflets;

stipules absent; petiole 1.5-7(-15) cm long;
petiolules up to 1 cm long, channelled above;
leaflets elliptical to obovate or lanceolate,
6-15(-26) cm Xx 2.5-10(-14) cm, slightly cune-

ate to rounded and often asymmetrical at base,
rounded to short-acuminate at apex, often with
hair-like tip, margins entire, leathery, glabrous, pinnately veined with 4-7 pairs oflateral veins. Inflorescence a terminal or apparently axillary umbel-like raceme, glabrous, up
to 30-flowered. Flowers bisexual, regular, 4merous, greenish white to yellowish white;
pedicel up to 8(-10) cm long; sepals free, elliptical to lanceolate,

1.5-3 cm long, hairy at

margins; petals 4 or 8, oblong-linear, 3-6(-8)
cm long; stamens many, free, 2-4 cm long, fil-

aments white; ovary superior, with long stalk,
cylindrical, usually 4-ribbed, 1-celled, stigma
sessile, head-shaped. Fruit a cylindrical berrylike capsule 4-8 cm X 2.5-4 cm, with up to 5
cm long stalk and usually 4 longitudinalribs,
brown, warty, tardily dehiscent, many-seeded.
Seeds slightly compressed 3-sided, c. 1 cm long,
rough, brown.
Other botanical information Ritchiea
comprises about 15 species and is restricted to
mainland Africa. It is related to Boscia, Maerua and Thilachium. Some other Ritchiea species are occasionally used for similar medicinal
purposes as Ritchiea capparoides.
Ritchiea aprevaliana (De Wild. & T.Durand)
R.Wilczek is a shrub or liana with stems up to
8 m long and 1.5 cm in diameter, occurring in
rainforest from Cameroon and Gabon eastward
to western Uganda. In Congo pounded roots
are applied to the earto treatotitis.
Ritchiea reflexa (Thonn.) Gilg & Benedict is a
small shrub with scandent stems occurring in
savanna and dry forest from Guinea to Benin.
Leaf macerations are taken against cough, and
pounded leaves are applied to treat abscesses
and Guinea worm. Root bark is applied to the
ear against earache. The fruit pulp has been
reported to be edible. Ritchiea reflexa is grown
as an ornamental, e.g. in the United States. In
Ghanait is considered a useful forage species.
Ritchiea simplicifolia Oliv. is a shrub up to 3 m
tall occurring from eastern Nigeria to Gabon,
in forest but sometimes also in agricultural
fields. Pounded roots are applied to the ear to
treat earache.
Growth and development In Senegal
flowers appear in May, but in Benin flowering
and fruiting is reported throughout the year. In
Gabon Ritchiea capparoides flowers during the
dry season.
Ecology Ritchiea capparoides occurs in a
variety of lowland habitats, from evergreen

forest to deciduous forest, open woodland,
shrub vegetation, grassland with scattered
trees and abandoned farmland, sometimes on
termite mounds, up to 450 m altitude.
Propagation and planting Ritchiea capparoides is propagated by seed.
Genetic resources Ritchiea capparoides is
widespread and has a wide ecological ampliRitchiea capparoides — 1, flowering twig; 2,
fruits.
Source: Flore analytique du Bénin

tude, and therefore does not seem to be threat-

ened by genetic erosion.
Prospects The phytochemistry and pharmacological activities warrant more research in

216

MEDICINALS 2

view of the various applications of Ritchiea
capparoides in traditional medicine, which
point at antimicrobial, anodyne and anthelscreening
Preliminary
activities.
mintic
showed promising results with regard to antifungal and anthelmintic properties.
Major references Ajaiyeoba & Okogun,
1994; Ajaiyeoba & Okogun, 1996; Ajaiyeoba,
Rahman & Choudhary, 1998; Burkill, 1985;
Neuwinger, 2000.
Other references Adjanohoun et al., 1989;
Berhaut, 1974; DeWolf, 1961; Elffers, Graham
&

Dewolf,

1964;

Leyens

&

Lobin,

2009;

McLean, Blunden & Jewers, 1996; Oguakwaet
al., 1981; Tra Bi, Kouamé & Traoré, 2005; Tra
Bi et al., 1999; Wild, 1960.
Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.

Authors R.H.M.J. Lemmens

RUTA CHALEPENSISL.
Protologue Mant. pl. 1: 69 (1767).
Family Rutaceae
Chromosome number 2n = 36, 40
Synonyms Ruta bracteosa DC. (1824).
Vernacular names Fringed rue (En). Rue
de Chalep (Fr).
Origin and geographic distribution Ruta
chalepensis is indigenous to the Mediterranean
region and the CanaryIslands. It is cultivated
in the tropics as a potherb or medicinal plant
and has widely become naturalized. In tropical
Africa it has been introduced in several countries, including the Cape Verde Islands, Sudan,

Ethiopia, Somalia and southern Africa (including South Africa), where it is mostly cultivated

Ruta chalepensis — planted

in herbal gardens. It has also been naturalized
in peninsular Arabia, India, Malaysia, Vietnam
and Java. It has furthermore been naturalized
in the United States, Mexico, Cuba and Chile.
In Africa, the morphologically and chemically
related Ruta graveolens L. seems only to be
present in South Africa.
Uses Ruta chalepensis is cultivated in several countries in tropical Africa where it is used
for cooking and medicinal purposes. The medicinal and culinary properties are attributed to
the presence of essential oils which are contained in all parts of the plant. The tops of the
fresh shoots are the most active and should be
gathered before the plant flowers.
In northern Sudan,a fruit poultice is applied to
swellings. In Ethiopia Ruta chalepensis is an
important medicinal plant. An aqueousalcoholic extract of the leaves is drunk as an
anti-implantation and uterotonic medicine. A
decoction of the pulverized fruits in milk is
taken to treat diarrhoea. A root decoction in an
alcoholic drink, with hot peppers, is taken to
treat influenza. Plant sap is taken to treat
stomach-ache. A leaf decoction with tea is taken to treat headache, fever and commoncold.

In southern Africa, the oil obtained from the
aerial parts is applied externally as a rub to
treat stomach-ache, colic, hysteria, epilepsy
and is taken orally as an anthelmintic. Among
the Tswana of southern Africa, a decoction of
the whole plant in high doses is taken to ease
childbirth. In South Africa, a leaf decoction of
Ruta chalepensis or Ruta graveolens is taken
for the treatment of typhoid and scarlet fever,
whereas the leaf juice is given to children suffering from convulsions, fits, jaundice and diarrhoea. The crushed leaves are externally applied to treat toothache and earache. A maceration of the leaves is taken to treat cardiac and
respiratory diseases, rheumatism, gout and
hypertension. Leaves are taken in tea or
chewed to treat stomach-ache and headache.
Ruta chalepensis and Ruta graveolens have
traditionally been used for centuries as a condiment of food and alcoholic beverages in the
Mediterranean region, but their use has much
declined because of its bitterness. The fragranceof the leaves is strong, characteristically
aromatic and sweet. The fruits taste similar,
but stronger and somewhat hot. In Ethiopia
fresh leaves of Ruta chalepensis are used as a
flavouring of a beverage called ‘kuti’, which is
an infusion of coffee leaves; the leaves are also
a component of the spicy Capsicum sauce ‘berbere’. Washed leaves are added to sour milk to
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make a local cheese.
The plants can be planted to deter dogs and
cats, as they hate the smell. The dried and
crushed leaves are also an effective insect repellent.
Both the herb and its essential oils have been
widely used in the past in Europe as an anthelmintic, stomachic, antispasmodic, anti-epi-

Ruta chalepensis are the furoquinolin alkaloids
kokusaginin, skimmianin and graveolin, the
acridone alkaloids 1-hydroxy-N-methylacridone

leptic, rubefacient, emmenagogue and abortifa-

arborinin, and the (furano-)coumarins bergap-

cient. Excessive use of the herb is dangerous.
Its toxic effects are clearly dose-dependent. It
is potentially toxic and carcinogenic when consumedorally, and can produce dermatitis when
touched. Usedinternally, the leaves and oil can
cause haemorrhages, miscarriage and abortion,
and have been used as such since ancient
times. It may further cause vomiting, gastroenteritis, swelling of the tongue, coldness of the
extremities, and even death. For some people,
ingestion causes increased photosensitivity and
can lead to severe sunburn.
The oil is used as a flavouring agent and in
perfumes and soapscents. Oils, which are rich
in methyl nony! ketone are used for the preparation of methyl-n-nonyl acetylaldehyde, widely applied as a synthetic perfume.
The plant is also widely grown as ornamentals
in hedges or as a container plant.
Production and international trade
Commercial production of essential oil from
Ruta chalepensis and Ruta graveolens is centred in the Mediterranean region. In Ethiopia
either dried fruits, or fresh or dried twigs with
leaves, flowers and fruits are found commonly
in the local markets.
Properties The compounds isolated from
Ruta chalepensis and Ruta graveolens are essentially the same, although quantitative dif-

ten (or 5-methoxypsoralen) and chalepensin.
Bergapten and chalepensin belong to the family of the linear furanocoumarins, which are
known to have phototoxic activity. Dermatosis
mayarise after plant material containing these
compounds comes into direct contact with the
skin, if this is immediately followed by exposure to UV-A light, e.g. from the sun.
Ethanol extracts of air-dried flowering material
have been studied in various models. Oral administration at a dose of 500 mg/kg significantly reduced carrageenan-induced oedema in
rats. Similar results were reported using the
cotton-pellet granuloma test model. Additionally, intraperitoneal administration at 100 mg/kg
significantly reduced subcutaneously induced
(yeast suspension) fever in mice. However, no
analgesic activity was observed in the hot-plate
test with mice. Of the isolated compounds, chalepensin at an intraperitoneal dose of 10 mg/kg
significantly prolonged hexobarbital-induced
sleeping time in mice. A hexaneextract of the
aerial parts showed strong molluscicidal activity against the schistosomiasis-transmitting
snail Bulinus truncatus with an LC¢o value of
2.23 mg/l. Ethanolic extracts furthermore
showed in vitro activity against the bacteria
Staphylococcus aureus and Pseudomonas vulgaris (disk diffusion assay).
Information on the antifertility effect of Ruta
chalepensis presents a mixed picture. Whereas
oral consumption of the essential oil induces
abortion in guinea-pigs and humans, this probably can be attributed to a generaltoxic effect.
The essential oil has no effect on the isolated
uterus in (non-)pregnant cats or the isolated
oviduct in (non-)pregnant women. An ethanol

ferences are observed. However, these differ-

ences are of the same magnitude as those observed within the same species collected from
different sources. Qualitative and quantitative
differences are also found for the different
parts of the plants. Both species are characterized by the presence of alkaloids (acridone-,
quinolone-, furoquinolone-type alkaloids, and
quaternary furoquinolines), (furano-)coumarins
andessential oils. The essential oils from aerial
parts of Ruta chalepensis plants harvested at
different stages of growth in northern India
contained 19 components, representing 85.4—
93.3% of the oil. The major components were 2undecanone (41.3-67.8%), 2-nonanone (5.2—
33.6%), 2-nonyl-acetate (2.8-15.38%) and 2dodecanone (<0.1—11.6%).
Major compounds isolated from the roots of

and chaloridon, and the furanocoumarin cha-

lepensin. From the dried aerial parts, major
compounds isolated include the furoquinolin
alkaloids kokusaginin, skimmianin, graveolin,

y-fagarin and dictamnin, the acridone alkaloid

extract of the plant, however, shows a signifi-

cant anti-implantation effect, an increased
absorption rate and an overall reduced pregnancy ratio in albino rats. Petroleum ether and
methanol extracts are reported to have similar
results, whereas benzene and chloroform ex-

tracts merely have a toxicological effect. The
antifertility effect is attributed to the furanocoumarin chalepensin, which has a very narrow therapeutical range.
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Responsible for the bitter taste is rutin (7-8%
in the dried leaves), a quercetin glycoside containing the disaccharide rutinose as sugar
component. It is knownfor its capillary protection properties. Extracts of Ruta chalepensis
have also been shown to possess antiinflammatory properties.
Description Erect, densely branched subshrub 0.5—1(-1.5) m high. Leaves spirally arranged, 2-—3-pinnatisect, obovate to oblongobovate in outline, 4-15 cm X 2-9 cm, ultimate
segments obovate-lanceolate, about 5-30 mm x

1.5-6 mm, conspicuously glaucous, crenate,
translucent glandular punctate, strong smelling, lower leaves more or less petiolate, up to
12.5 cm long, 2(—3)-pinnate; stipules absent.
Inflorescence a bracteate cyme, terminalor in
the upperleaf axils, often combined into a corymb, bracts cordate-ovate, wider than the subtended branch. Flowersbisexual, 4(—5)-merous,
protrandrous, central flowers 5-merous; pedicel
0.5-2 cm long; sepals deltate-ovate, 3-4 mm x
2-3 mm,glabrous; petals free, oblong, 4-8 mm
long, fringed with cilia not as long as the width
of the petal, greenish-yellow outside, yellow
inside; anthers twice as many as the petals;
ovary superior, almost round, 4—5-lobed, 3-5celled. Fruit a 4-lobed capsule, 5-7 mm x 5-8
mm, segments acuminate, apically opening, 5—
10-seeded. Seeds three-edged, kidney-shaped,
dark brown or brownish-black. Seedling with
epigeal germination.
Other botanical information Ruta comprises about 8 species. The botanical identity of
Ruta grown in tropical Africa is not always
clear. The presence of the related Ruta graveolens in tropical Africa is based on misidentifications, certainly so in Ethiopia. The chemical
composition of both species is almost identical.
Ruta graveolens is a polyploid. The medicinal
andculinary uses in South Africa are similar to
those of Ruta chalepensis.
Ecology Ruta chalepensis grows well in
well-drained sandy or rocky limestonesoils and
prefers an open sunnyposition. In Ethiopia it
is cultivated at 1500-2000 m altitude.
Propagation and planting Ruta chalepensis is mainly propagated by seed, but can also
be reproduced by layering, division of roots and
from cuttings. Taking cuttings is advantageous
at lower elevations in the tropics where it is
reported to flower rarely. Seed germinate (14—
)45-60 days after sowing, and flowering starts
90-150 dayslater.
Management Ruta chalepensis responds
well to pruning and can be shaped into a

rounded mass. In spring the plant can be
pruned backto the old wood to encourage bushiness.
Diseases and pests Ruta chalepensis is
susceptible to stem and root fungi under humid
conditions.
Harvesting People dealing with harvesting
should wear protecting gloves to prevent contact of the skin with the plants. The aboveground non-woodyparts are preferably dried in
the shade, and should be regularly turned as
they do not dry easily.
Genetic resources In Ethiopia and South
Africa Ruta chalepensis flowers and fruits
normally, and is commonly planted in home
gardens. Therefore, it is not threatened by genetic erosion. Plants growing at loweraltitudes
in tropical Africa do not often flower, so the
plants are vegetatively multiplied and the genetic variation might therefore be on the low
side for these plants.
Prospects Ruta chalepensis is popularly
used for its medicinal and food flavoring properties. Application of the linear, phototoxic
furanocoumarins in medicine as found in Ruta
is well documented, for instance in the treatment of psoriasis. Ruta chalepensis therefore
merits further research on its potential as a
local- or industrial source. However, because of

the reported toxic effects, more research is
warranted to establish its safety profiles.
Major references El Sayed et al., 2000;
Gunaydin & Savci, 2005; Irwanto, 2001; Jansen, 1981; Neuwinger, 2000.

Other references Baerts & Lehmann,
2010a; Gedif & Hahn, 2003; Kloos et al, 1978;
van Wyk, van Oudtshoorn & Gericke, 1997;

Watt & Breyer-Brandwijk, 1962; Yinegeretal.,
2007.
Authors E.N. Matu

SARCOPHYTE SANGUINEASparrm.
Protologue Kongl. Vetensk. Acad. Handl. 27:
300, t. 7 (1776).
Family Balanophoraceae (APG: Cynomoriaceae)
SynonymsSarcophyte piriei Hutch. (1914).
Origin and geographic distribution Sarcophyte sanguinea occurs in East and southern
Africa, from Ethiopia and Somalia south to
South Africa.
Uses In Somalia a decoction of the powdered
tuber is taken to treat a sore throat, diarrhoea,

abdominal pain and menstrual pain, and is
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Description Dioecious, perennial, holoparasitic herb, up to 40 cm tall. Tuber irregularly
lobed, 5-15 cm X 5-11 cm, warted, attached to
the host. Stem short, surrounded by a 3—4lobed sheath 8-25 cm long. Leaves numerous,
spirally arranged, scale-like, ovate-lanceolate,
up to 3.5 cm long. Inflorescence a fleshy, fleshcoloured to bright red panicle, 5—10 cm in diameter, each branch 2-6 cm long, subtended by
a bract; bracts ovate-lanceolate, 0.8-2 cm x
0.5-1.2 cm. Male inflorescence with many secondary branches,

Sarcophyte sanguinea — wild
externally applied to treat bruises and toothache. In Tanzania a decoction of the whole
plant is drunk to treat cancer.
Production and international trade Sarcophyte sanguinea is only traded locally.
Properties Exocarpic acid was isolated as
the major constituent from the male and female tubers and inflorescences. Eriodictyol,
naringenin, naringenin 5-glucoside, triandrin,
D-pinitol and trans-p-coumaraldehyde were
also isolated from different parts of the male
and female plants.
From the tuber the flavano-flavanone glycosides diinsininol and diinsinin have been isolated. The compounds were tested for their
ability to inhibit prostaglandin synthesis, with
diinsininol and diinsinin giving ICso values of
9.2 uM and 13.1 uM, respectively, and in the
inhibition of platelet-activating-factor-induced
exocytosis, ICs0 values of 49 and 39 uM respectively. An aqueous extract of the tuber showed
anti-inflammatory activity both in vivo in carrageenan-induced oedema of the rat paw and
in vitro in the inhibition of prostaglandin synthesis.
An aqueous tuber extract was active against
Gram-positive bacteria but not against Gramnegative bacteria and showed no antifungal
activity.
A bioassay showed that exocarpic acid, released by the tubers of Sarcophyte sanguinea,
showed enhanced root initiation and increased
root length in Vigna radiata (L.) R.Wilczek,
and thus might also have beneficial effects on
host root growth, suggesting that Sarcophyte
sanguineais not a parasite but has a symbiotic
relationship with host plants.

many-flowered;

flowers in

groups of 2-3, unisexual, usually regular, 3
4)-merous; pedicel short; perianth segments
elliptical to oblong, 1.5-3.5 mm x 1.5-2 mm,
apex obtuse to acute, fleshy, stamens 1.5-2.5
mm long. Female inflorescence with many secondary branches, each with 5-12 almost globular, spadix-like clusters 0.4—1.5 cm in diameter,
of up to 200 flowers; flowers completely sunk in
a common receptacle; perianth absent; ovary
inferior, 3-celled, stigma disc-shaped, style
reduced, 1-seeded. Fruit a pseudo-berry, aggregated into a rounded and reddish infructescence.
Other botanical information Sarcophyte
comprises a single species, with two subspecies. Sarcophyte sanguinea subsp. piriei
(Hutch.) Hansen is sometimes recognized as a
separate species, although intermediates between the two subspecies occur. It has the widest distribution area, from Ethiopia and Somalia south to Mozambique. The stamens are less
than half as long as the perianth segments,
and the flowers are odourless or have a fruity
smell. Sarcophyte sanguinea subsp. sanguinea
occurs in Mozambique and eastern South Africa. It differs mainly from subsp. piriei in that
the stamens are more than half as long as the
perianth segments, and that the flowers have a
putrid smell.
Growth and development Sarcophyte
sanguinea can be found flowering throughout
the year.
Ecology Sarcophyte sanguinea occurs in
woodland, riverine forest, thickets and border-

ing savanna, from sea-level up to 2000 m altitude. It is a holoparasite occurring on the roots
of a wide variety of trees, including Acacia,
Hyphaene, Commiphora, Ficus, Faidherbia
albida (Delile) A.Chev. and Mimusopsobtusifolia Lam.
Propagation and planting Sarcophyte
sanguinea is propagated by seed.
Genetic resources There are no indications
that Sarcophyte sanguinea is threatened by
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genetic erosion.
Prospects From Sarcophyte sanguinea several pharmacologically interesting compounds
were isolated, but more research is needed to
evaluate its potential.
Major references Hansen, 1993; Naidoo et

al., 1992; Ogundaini et al., 1996; Samuelsson
et al., 1991; Tyiso & Bhat, 1998.
Other references Graham et al., 2000;
Msangi, 1991; Naidoo et al., 1994; Stannard,

2006.
Authors G.H. Schmelzer

SECAMONEAFZELII (Schult.) K.Schum.
ProtologueBot. Jahrb. Syst. 23: 234 (1896).
Family Asclepiadaceae (APG: Apocynaceae)
Origin and geographic distribution
Secamone afzelii is widespread in West and
Central Africa.
Uses In West Africa the bitter aerial parts of
Secamone afzelii are appreciated as a medicinal plant. The leaves or leafy twigs are taken
as an infusion, bath or as a maceration. It acts

as a quick-acting but gentle laxative, and to
treat colic and oedema. In Céte d'Ivoire a leaf
infusion is also taken as an antispasmodic and
to treat diarrhoea, and the crushed leaves are

taken especially to stop excessive purging
caused by Anchomanes difformis (Blume) Engl.
(Araceae).
In Senegal and Côte d'Ivoire a leaf macerate is
drunk and rubbed on the breasts and kidneys
as a galactagogue. In Sierra Leone, Ghana and
Nigeria the latex or the leaves are used as a
poultice to mature boils and to heal wounds,
skin inflammation and breast abscesses. In

Secamoneafzelii — wild

Côte d'Ivoire and Ghana the ground leaves in
palm oil are eaten to cure cardiac palpitation,
intercostal pain, sore throat, cough and, to-

gether with other plant species, to treat pneumonia. A maceration of the leaves, together
with those of Senna obtusifolia (L.) Irwin &
Barneby, are used as a wash to prevent abortion. Crushed leaves are applied as an enema
to treat female sterility, to facilitate pregnancy
and for an easy delivery. It is also taken as an
aphrodisiac and to improve blood circulation.
In Sierra Leone pounded leaves cooked into a
sauce are taken to treat bilharzia. In Nigeria a
leafy twig infusion is taken to treat sexually
transmitted diseases, diabetes and schistoso-

miasis. In Côte d'Ivoire and Gabon the leaves
are also considered tonic and are taken to treat
aenemia. In Ghana ground leafy twigs in shea
butter (Vitellaria paradoxa C.F.Gaertn.) are
applied to the chest to treat chest complaints in
children. In Nigeria a bath is taken with dried
ground leaves mixed with black soap to treat
measles.
In Cote d'Ivoire a root decoction is taken to
treat arterial hypertension.
Despite its many uses, there have been occasional reports of poisoning caused by drinking
a leaf infusion of Secamoneafzelii; it can cause
vomiting and convulsions, followed sometimes
even by death.
In Côte d'Ivoire the flexible stems are made
into rope.
Properties Phytochemical screening of the
methanol extract of the leaves of Secamone
afzelii showed a high concentration of flavonoids, followed by saponins, reducing sugars,
coumarins and the triterpenoid friedelin. The
stems only showed low concentration of these
compounds. Theleavesare rich in ot-tocopherol
(one of the forms of vitamin E), a compound
with established antioxidant properties. The
methanolextract of the leaves also showedfree
radical scavenging activity for non-enzymatic
lipid peroxidation in liposomes with an ICs0o
value of 90 g/ml, with a-tocopherol having an
ICso of 15 ug/ml in the same system. A high
amount of anthocyanins (336 mg/100 g) was
later demonstrated in the leaves, as well as a
range of 16 phenolic acids.
Aqueous and ethanolic extracts of the leaves
were shownto inhibit the growth of Neisseria
gonorrhoeae, Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, Streptococcus pyogenes, Proteus
mirabilis and several of their multiple drug
resistant strains in vitro. The extracts also
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showed some anti-inflammatory activity in
vitro. The methyl chloride extract of the aerial
parts showed moderate antiplasmodial activity
in vitro.
Description Slender liana up to 12 m long,
bark dark brown, all parts containing latex.
Leaves opposite, simple and entire; petiole up
to 4 mm long; blade oblongor ovate to oblongelliptical, 2-5.5(-7) cm x 0.9-2.4(—3) cm, base
rounded to obtuse, apex acute, usually attenu-

ate, glabrous, papery. Inflorescence a terminal
or almost axillary cyme or panicle on shorthairy side shoots; peduncle up to 20(—45) mm
long; bracts small. Flowers bisexual, regular, 5merous, sweet-scented; pedicel 1-2 mm long;

calyx with broadly ovate lobes up to c. 0.7 mm
x 0.5 mm, rounded, ciliate; corolla with tube c.

0.5 mm long, lobes ovate, c. 1 mm long, yellow
or orange; corona with laterally compressed
falcate lobes, attached near the base of the
staminal column and about half of its length;
ovary superior, apical portion of stigma head
not exserted from the top of the staminal column. Fruit a pair of spreading or appressed
follicles, each one lanceolate to almost cylindrical, 5—7 cm X 0.5-0.7 cm, tapering gradually to

a slightly inflexed apex, pale green to purplish,
many-seeded. Seeds ovoid, flattened, 5—7 mm x
1—25 mm,with a comaof white hairs at apex.
Other botanical information Secamone
comprises about 100 species, and is native to
the tropics and subtropics of the Old World;
about 67 species are recorded for Madagascar
and the Indian Ocean islands, 21 for continental Africa, and several for southern India,
South-East Asia and Australia.
Secamoneafzelii is the most common Secamone
species in West Africa. In Central Africa it can
easily be confused vegetatively with Secamone
africana (Oliv.) Bullock. Secamone africana is
common around the Lake Victoria area. In
Uganda a root and fruit decoction is given to
men to treat hypertension. A decoction of the
aerial parts is taken to treat malaria. An ethanolic leaf extract showed significant antiplasmodial activity in vitro against 5 chloroquineresistant Plasmodium falciparum strains. The
extract showed to be safe in the acute toxicity
test in mice; however, there was evidence of

limited liver and renal tissue damage in the
chronic toxicity tests. Several other Secamone
species in tropical Africa also have medicinal
uses. Secamone alpini Schult. is common in
East and southern Africa. In Tanzania a cold
water extract of the roots is taken to treat
stomach gas andto easechild delivery. In Malawi a tuber decoction is taken as a laxative,

Secamoneafzelii — 1, flowering branch, 2, fruit;
3, seed.
Redrawn and adapted by Achmad Satiri Nurhaman

and also to treat heartburn, diabetes, dizziness
andstiff joints.
Secamone filiformis (L.f.) J.H.Ross occurs in
Mozambique and South Africa. In South Africa
an infusion of the aerial parts is given to cattle
with infectious diseases or with diarrhoea.
However, in vitro tests did not show any anthelmintic, antibacterial or cytotoxic activities.
Secamone parvifolia (Oliv.) Bullock occurs in
East and southern Africa. In Kenya a root decoction is drunk to treat abdominal pain, stomach-ache and snakebites. Ground roots are
eaten with honey to treat severe cough. Pounded leaves are put in baths to treat scabies.
Secamone punctulata Decne. occurs in West,
Central and East Africa. In Kenya the Samburu people take an infusion of the aerial parts to
treat tuberculosis and polio. A root decoction is
taken to treat fever, headache and chest pain.
Theflexible stemsare used as rope.
Ecology Secamoneafzelii occurs in secondary forest and savanna thickets; it is also
commonin abandonedfields andfield boundaries. It is adapted to a wide range of climatic
and edaphic factors and grows best in the sun
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or in light shade.
Propagation and planting Secamone
afzelii is usually propagated by seed.
Pests and diseases In Côte d'Ivoire
Secamone afzelii is a host of the nematode
Pratylenchus brachyurusin pineapple fields.
Genetic resources The genetic variability
of Secamoneafzelii is probably large because of
its large area of distribution and its wide ecological adaptation.
Prospects The aerial parts of Secamone
afzelii are commonly used against intestinal
complaints and a variety of other problems.
The medicinal properties of Secamone afzelii
deserve more attention, although some chemical and pharmacological screening has been
effected.
Major references Abo, Jaiyesimi & Jaiyesimi, 2008; Berhaut, 1971; Ebana, Madunagu &
Etok, 1993; Goyder, 1992; Houghton et al.,
2005; MacFoy & Sama, 1983; Mensah et al.,

2004; Neuwinger, 2000; Ogwal-Okeng, 1998;
Zabri et al., 2008.

Other references Adjanohoun etal., 1991;
Beentje,

1994; Burkill,

1985; El-Said et al.,

1971; Goly & Téhé, 1997; Hamill et al., 2008;
Ichikawa, 1987; Kayode & Kayode, 2008;
McGaw & Eloff, 2008; McGaw, van der Merwe
& Eloff, 2007; Morris, 1996; Nowak & Kawka,
1998;

Sennblad & Bremer,

1996;

Sonibare,

Moody & Adesanya, 2009; Wenigeret al., 2004.
Sources of illustration Berhaut, 1971.
Authors V.A. Kémeuzé

SECAMONE VOLUBILIS (Lam.) Marais

Protologue Kew Bull. 40(1): 206 (1985).
Family Asclepiadaceae (APG: Apocynaceae)
Vernacular names Lianed’olive, liane bois
d'olive, ti bois d’olive, ti bram (Fr).
Origin and geographic distribution Secamone volubilis occurs in Réunion and possibly also in Mauritius.
Uses In Réunion an infusion of the aerial
parts of Secamone volubilis, together with
parts of other plants, is used to wash children
suffering from childhood eczema. When taken
internally, it is used as a purgative. The leaf
infusion makes a refreshing drink, which in
turn helps to purify the blood, diminish fever,
lower blood pressure. It also helps to promote
the ripening of boils and treat hernia and diabetes. The aerial parts, together with those of
Persicaria poiretii (Meissn.) K.L.Wilson, are
crushed and taken in water to treat liver prob-

Secamonevolubilis — wild
lems.
Properties
Preliminary
phytochemical
screening of the aerial parts confirmed the
presence of flavonoids, tannins, saponins, terpenes and sterols. It has been observed that
plants harvested in the hot and dry season
yielded fewer compounds than those harvested
during the rainy period.
Methanol or dichloromethane extracts of the
leaves manifested weak free radical scavenging
activity in vitro, and no antioxidant activity.
Ethanol or water extracts of the leaves showed
weak antihypertensive activity in vitro.
Description Liana or climbing shrub; young
parts reddish hairy; all plant parts with latex.
Leaves opposite, decussate, simple and entire;
petiole 4-7 mm long; blade of young leaves
linear, of older leaves narrowly elliptical, 5-12
cm X 0.3—-0.9 cm, base taperinginto thepetiole,
apex acute, almost glabrous above, reddish
hairy below, midvein distinct. Inflorescence a
short, extra-axillary cyme, sometimes almost
umbellate, few- to many-flowered, densely
short-hairy; peduncle up to 7 mm long; bracts
small. Flowers bisexual, regular, 5-merous,
small; pedicel 2-4 mm long; calyx with elliptical to broadly ovate lobes up to 1.8 mm X 1.4
mm, obtuse to acute, densely red-hairy outside;
corolla with tube 1.2-1.4 mm long, lobes oblong, 2-2.6 mm long, rounded to retuse, greenish yellow or greenish white; corona with dorsiventrally compressed lobes up to 1 mm long,
attached for two third of the staminal column
of c. 0.9 mm long; ovary superior, apical portion
of stigma headjust exserted from thetop of the
staminal column. Fruit a pair of spreading or
appressed follicles, each one narrowly ovoid, 4—
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6 em X 0.4-—0.5 em, tapering gradually to apex,
thin-walled, short-hairy, brown, many-seeded.

Seeds ovoid, flattened, c. 5 mm long, with a
coma of white hairs at apex 2.5-3 cm long.
Other botanical information Secamone
comprises about 100 species, and is native to
the tropics and subtropics of the Old World;
about 67 species are recorded for Madagascar
and the Indian Ocean islands, 21 for continen-

tal Africa, and several for southern India,
South-East Asia and Australia.
Several Secamone species endemic to Madagascar are also medicinally used. An infusion of
the aerial parts or the stem bark of Secamone
ligustrifolia Decne. and Secamone pachystigma
Jum. & Perrier is taken to stimulate milk production. A wood decoction of Secamoneligustrifolia is also taken to treat syphilis. An infusion
of the aerial parts of Secamone obovata Decne.
is taken to treat venereal diseases in women,
whereas an infusion of the aerial parts of
Secamoneoleaefolia Decne. is taken by people
with a nervous break-down.
Ecology Secamone volubilis growsin residual semi-arid forests and in rockylocalities up
to 550 m altitude. It is found flowering in January, February, June and July.
Genetic resources Secamone volubilis is
relatively common in its relatively small area
of distribution, and is apparently not threatened by genetic erosion.
Prospects Secamone volubilis has quite a
numberof local medicinal uses in la Réunion,
but tests that were effected until now did not
show significant pharmacological activity in
vitro. More research concerning its phytochemical compounds might justify further research
concerning its pharmacology.
Major references Adsersen & Adsersen,
1997;
1999;

Boiteau, Boiteau & Allorge-Boiteau,
Klackenberg, 1992; Lavergne, 2001;

Poullain, Girard-Valenciennes & Smadja, 2004.
Other references Debray, Jacquemin &
Razafindrambao, 1971; Gurib-Fakim & Brendler, 2004; Lavergne & Véra, 1989.
Authors G.H. Schmelzer

SEDDERA HIRSUTA Damm. exHallierf.

Seddera hirsuta — wild
ya and Tanzania.
Uses In Somalia powder made from the
whole dried plant is applied to the head
against headache. The powderis also applied
to infected areas in cases of post-partum infections. A stem infusion is drunk as a laxative. In Kenya root infusion is drunk as a
laxative and anthelmintic. A plant infusion is
taken as a remedyfor stomach-ache.
The plant is eaten by all domestic animals.
Properties Hardly any informationis available on the medicinal or other properties of
Seddera species. In a scan of chemical compounds of Convolvulaceae, only proanthocyanins were found in Seddera latifolia Hochst. &
Steud.
Description Much-branched subshrub up to
60 cm tall, with erect or prostrate stems up to
1.5 m long; branchlets slender, grey-pubescent
when young, glabrescent with age. Leaves alternate, simple and entire; petiole up to 1 mm
long; blade oblong-elliptical to linear-oblong,
3.5-15(-25) mm X 1—5(—7.5) mm, base rounded
or cuneate, apex obtuse and mucronulate to
acute, densely covered with adpressed hairs
especially when young, rarely glabrescent. Inflorescence an axillary 1—3-flowered cyme; peduncle 0—2.5 mm long; pedicel 0.5-1(-2) mm
long; bracts leaf- like, 3.5-10 mm long, acute;
bracteoles tiny. Flowers bisexual, regular, 5merous; sepals unequal, 2 outer ones 5-7 mm Xx
2—2.5 mm, 3 inner ones c. 4 mm X 2 mm, apex

Protologue Ann. Ist. Bot. Roma 8: 224
(1898).
Family Convolvulaceae
SynonymsSedderagracilis Chiov. (1932).
Origin and geographic distribution Sed-

acute to acuminate, adpressed pilose, basal
part ovate, upper part elliptical-oblong; corolla
funnel-shaped with shallowly 5-lobed limb, 5—7

dera hirsuta occurs in Ethiopia, Somalia, Ken-

serted at the base and often with appendages;

mm long, white; stamens 5, nearly equal, in-
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ovary superior, oblong, densely short-hairy,
styles 2, 4-5 mm long, with peltate stigma.
Fruit a globose capsule, 4—5.5 mm long, hirsute
above the middle, 4-seeded. Seeds brown or
black, 2-2.5 mm x 1—1.5 mm, glabrous.

Other botanical information Seddera
comprises 31 species and occurs in tropical
Africa,

Madagascar,

the Arabian

Peninsula

and neighbouring islands and southern Asia.
In Seddera hirsuta 2 varieties are recognized
on the basis of hairiness of leaves and sepals:
var. hirsuta, which is hairy and widespread,
and var. glabrescens Verdc. with glabrescent

ta is propagated by seed.
Genetic resources Seddera hirsutais fairly
common and the conservation status of both
varieties is classified as ‘of least concern’.
Prospects As almost nothing is known
about the phytochemical or pharmacological
properties of Seddera hirsuta, its potential can
only be evaluated when more research has be
effected. Until then, it will remain a minor

medicinal plant, although locally, where the
vegetation is sparse, it might be more important.

Major

references

1987;

&

third variety, var. gracilis (Chiov.) Verdc. from
Kenya and Tanzania, is no longer recognized,
as the main characteristic, only prostrate

2000; Sebsebe Demissew & Mill, 2009.
Other references Baerts & Lehmann,
2012h; Kokwaro, 1993; Morgan, 1981; Nair,
Daniel & Sabnis, 1988; Samuelsson et al.,

Several other Seddera species have medicinal
uses in Africa.
Seddera glomerata (Balf.f.) O.Schwartz (synonym: Bonamia glomerata (Balf.f.) Hallier f.) is
a dwarf shrub with prostrate branches occurring in Ethiopia, Somalia, Kenya and southern
Oman and Yemen(incl. Socotra) in open Acacia-Commiphora bushland. In Somalia powder
made from the fresh or dried whole plant is
applied topically in the treatment of wounds.
Seddera latifolia Hochst. & Steud. is a subshrub up to 40 cm tall, with stems and leaves
silky silvery-grey hairy when young, and distributed from Niger, east through Sudan, Eritrea, Ethiopia, Somalia, the Arabian Peninsula
(including Socotra) to Pakistan and India. It
occurs in open Acacia woodland. It is often
heavily browsed and then becomes stunted and
compact with spine-like branches. In Pakistan
the dried and powdered leaves and flowers are
given in water to children with more or less
severe indigestion problemscaused by drinking
milk.
Seddera suffruticosa (Schinz) Hallier f. is a
subshrub with erect or spreading branches up
to 50 cm long. It occurs in open grassland, deciduous woodland and edgesof forest, from sea
level up to 1500 m altitude, and is distributed
in most of East and southern Africa, including
South Africa. In South Africa roots of the plant
are used in veterinary medicine for the treatmentof fractures.
Growth and development Seddera hirsuta
flowers almost throughout the year.
Ecology Seddera hirsuta occurs in dry deciduous bushland, mainly on sandy soils, at
250-1150 m altitude.
Propagation and planting Seddera hirsu-

Goncalves,

Demissew

Thulin,

branches, is not constant.

2006;

Garcia,

leaves and sepals, restricted to Tanzania. A

Neuwinger,

1992; Van der Merwe, Swan & Botha, 2001;

Verdcourt, 1963.
Authors L.P.A. Oyen

SOLENOSTEMMAARGEL(Delile) Hayne
Protologue Getreue Darstell. Gew. 9, t. 38
(1825).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Solenostemma oleifolium (Nectoux) Bullock & E.A.Bruce ex Maire (1958).
Vernacular names Argel(En).

Origin and geographic distribution In
tropical Africa Solenostemma argel occurs in
the desert area of Mali, Niger, Chad and Su-

dan. It is also widely distributed in Algeria,
Libya, Egypt and Saudi Arabia.
Uses Throughout its distribution area, but
especially in Sudan, a decoction of the bitter

Solenostemma argel — wild

SOLENOSTEMMA 225

aerial parts or of the leaves is much appreciated as a purgative to treat colic, stomach-ache,

constipation, flatulence, urinary tract infections, kidney pain and cough. It is also taken to
relieve menstrual pain, irregular menstruation, syphilis and as an appetizer and digestive. A decoction from aerial parts, together
with aerial parts of Mentha spicata L. and
seeds of Trigonella foenum-graecum L., is taken to stop vomiting. An infusion of the aerial
parts is taken to treat diabetes and jaundice,
and an infusion of the leaves and flowers are
taken as a blood purifier and nerve tranquilizer. The bitter leaf sap is also taken to treat
cough, and used as eye drops to treat eye problems. The plant is burnt and the smokeis inhaled to treat measles. The crushed fresh
leaves or dried powdered leaves are applied to
wounds and burnsto disinfect them. In Chad,
Libya and Egypt a leaf decoction is taken to
treat bronchitis, neuralgia and sciatica. In the
Hoggarregion dried powdered leaves are boiled
in milk, sweetened with dates or sugar and the
decoction is drunk to treat rheumatism, gonorrhoea and coughing up blood from the lungs. In
Lebanon the dried leaves are imported, and
boiled in olive oil. The liquid is used as a rub to
treat rheumatism.
Leafy branches are put in streams and ponds
to kill insects and as a disinfectant. Pounded
plants are used as soap to clean the body and
to wash clothes. In the Sahara region sheep
graze the foliage a little, but other stock avoid
it. In Egypt the leaves are said to be used like
henna.
Production and international trade In
northern and central Sudan the flowering aerial parts are sold in the local markets for medicinal use. In Sudan Solenostemmaargelis cultivated under irrigation for the production of
leaves.
Properties A range of 14,15-secopregnane
glycosides, argelosides, were isolated from different parts of the plant. From the fruits argelosides A-B wereisolated, from the seeds argelosides C—J and from the leaves argelosides K—
O. From different parts also a range of 15-keto
pregnane glycosides were isolated: stemmosides A—B from the leafy stem, stemmosides C—
D from the pericarp, and stemmosides E—K
from the leaves. From the leaves kaempferol-3O-glucoside and
kaempferol-3-O-rutinoside
were isolated, as well as several pregnene derivatives, and the pregnene glycoside solenoside A. Also found in the leaves were fsitosterol and the pentacyclic triterpenoids o-

amyrin and B-amyrin. Furthermore, from the
aerial parts a polyhydroxy pregnane, stemmin
C, four acylated phenolic glycosides (solargin I—
IV) as well as further flavonoid glycosides were
isolated.
Several of these argelosides and stemmosides
have been shownto reducecell proliferation in
a dose-dependent manner in different human
and mouse tumour models. A hot water extract
of the aerial parts showed significantly cytotoxicity in vitro and in vivo in a range of tumour
models. Different extracts of the aerial parts
showed hepatotoxic and nephrotoxic effects on
albino rats, when orally administered during a

week. In a feeding test with chickens, a diet
containing 10% of leaves of Solenostemma
argel caused a depression in growth and hepatotoxicity. A chloroform extract of the leaves
showed high topical anti-inflammatory activity
in the croton oil ear test in mice. A chloroform
extract of the leaves showed spasmolytic and
uterine relaxant activities on the spontaneously contracting rabbit jejunum and rat uterus.
The aqueous extract of leaves produced a stimulatory effect on isolated rabbit aortic strip.
When added to isolated guinea-pig atria the
extract decreased both the rate and force of
contraction.
Different fractions of the aerial parts, extracted
with methanol and water, showed moderate to
significant antibacterial and antifungalactivity
in vitro against a range of pathologic organisms.
An aqueous extract or powdered aerial parts
were found to be very effective in controlling
parlatoria date scale (Parlatoria blanchardi) on
date palms in Sudan. Crude aqueous extracts
of dried fruit pericarp, flower, root and stem
showed moderatelarvicidal activity against the
third instar larvae of the mosquito Culex quinquefasciatus. The extract of the fruit pericarp
was mosteffective. A methanolic extract of the
aerial parts was incorporated into rearing media of the mosquito Culex pipiens, and showed
significant and prolonged larval mortality and
a suppression of oviposition. Extracts of the
aerial parts showed significant antifeedant
activity of the African cotton leafworm
(Spodoptera littoralis), as well as moderate
larval mortality. Methanol and hexane extracts
of the aerial parts showed significant nematicidal activity against second-stage juveniles of
Meloidogyne incognita.
Soil incorporation of the leaves around the
stems of the date palm (Phoenix dactylifera L.)
showed a significant increased flowering and
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yield.
Adulterations and substitutes Solenostemma argel is an important adulterant of
Senna alexandria Mill.
Description Many-branched, fleshy, shorthairy shrub up to 60 cm tall, with clear juice.
Leaves opposite, decussate, simple and entire;
stipules absent; petiole 1-2 mm long; blade
lanceolate to oblong, 2.5-3.7 ecm x 7-15 mm,
apex acute or almost acute, base cuneate, pinnately veined with midvein prominent beneath,
with indistinct lateral veins. Inflorescence an
axillary cyme 3.5-5 cm X 3.5-5 cm, peduncle 12.5 cm long. Flowers bisexual, regular, 5merous, white, fragrant; pedicel 2-5 mm long;

calyx lobes oblong, c. 3 mm long, apex acute;
corolla tube c. 1.5 mm long, lobes spreading,
narrowly oblong, 3.5—4.5 mm long, apex obtuse,
inflexed, glabrous or with a few scattered hairs
on the back; corona cup-shaped, thick, 5-lobed,

about one third the length of the corolla, adnate to the base of the staminal column; stam-

inal column 3—3.5 mm long, club-shaped; ovary
superior, 2-celled, gynostegium slightly longer
than the stamina column. Fruit a solitary, hard
follicle, pear-shaped, up to c. 5 cm X 1.5-2 cm,

apex long-acuminate, dark purple or marbled
or striped with green, many-seeded. Seeds narrowly ovoid, channeled at one face, with minute warts, brown, with a tuft of whitish hairs.
Other botanical information Solenostemma
comprises 1 species only.
Growth and development Solenostemma
argel flowers from March to June.
Ecology Solenostemma argel occurs in dry
sandy and rocky localities as well as gravelly
wadis, with an annual rainfall as low as 50—
100 mm. It is drought andfrost tolerant.
Propagation and planting Solenostemma
argel is propagated by seed. Average 1000 seed
weight is 24.7 g. Seeds are sowndirectly in the
field or the plants are raised in nursery beds
and transplanted to the field later. When direct
sown about 2.5 kg seed/4200 m2 is required;
irrigation is necessary as the seedsfail to germinate with less than 10 mm rainfall. Seeds
germinate in a wide range of temperatures, but
maximum germination was observed at 35°C
and at alternating higher and lower temperatures. Pre-treatment of seeds with growth
stimulators promote germination. The seeds
are very sensitive to salinity during germination. The suitable depth for sowing is the upper
surface layer.
Methods of in vitro propagation have been developed using meristematic tips.
Management Solenostemma argel can be
grown on manytypesof soil but generally does
well in a sandy clay loam. Experimental plantings established in Central Sudan on clayey
soil flowered muchlater and had slower growth
rate than plants growing on sandy clay loam.
About 2-3 weedings are necessary in the vegetative growth period. Optimal planting distance is 75 cm X 75 cm.
Harvesting The best stage for harvesting
the leaves of Solenostemma argel is in preflowering stage. It is a perennial plant, but
under cultivation the crop can be grown as an
annual, as the first year the yield is highest.
The leaves can be harvested 3 times during the
season.
Yield Under irrigated conditions, about 1000
kg of dry leaves per ha per season can be obtained.
Handling after harvest The aerial parts
and leaves are dried in the shade, and later

Solenostemma argel — 1, flowering branch; 2,
flower; 8, fruiting branch.
Redrawn and adapted by Iskak Syamsudin

stored in jute bags.
Genetic resources Solenostemma argel is
relatively common throughout its distribution
area and does not seem to be threatened by
genetic erosion. In Egypt is has become rare
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because of overharvesting, and it is protected
by law.
Prospects Solenostemma argel contains a
range of interesting bioactive compounds. Not
much research has been done however to evaluate the traditional medicinal uses. A toxicity
profile needs to be established as several of the
isolated compounds are hepatotoxic.
Further research is needed to improve cultivation practices.
Major references Boulos, 1983; Broun &
Massey, 1929; Burkill, 1985; El-Kamali, H.H.,

2001;

Hanafi

&

Mansour,

2010;

Khalid,

Szendrei & Ustavan, 1974; Nassr-Allah et al.,
2009; Perrone et al., 2006; Plaza et al., 2005.

Other references Abdalla, 2006; Abdel
Rahman & Al Mozini, 2007; Elbadri et al.,
2008; Al Doghairi et al., 2004; El Hadyet al.,
1994; El-Kamali, 1991; El-Kamali & Khalid,
1996; El-Kamali & Khalid, 1998; El-Kamali &

Ibrahim, 2005; El-Sanusi & Adam, 2007; ElTahir et al., 1987; El Tahir, El Tayeb & Shaddad, 2005; Hassan et al., 2001; Hegazi et al.,
2006; Innocenti et al., 2005; Kamel, 2003; Organgi, 1982; Plaza et al., 2003; Shadia & El
Din, 2007; Tgelsir et al., 2011.
Sources of illustration Ozenda, 1977;
Quezel & Santa, 1963.
Authors H.H. El-Kamali

STAPELIA GIGANTEAN.E.Br.
Protologue Gard. Chron.Ser. 2, 7: 684, fig. 112
(1877).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Stapelia nobilis N.E.Br. ex
Hook.f. (1901).

Vernacular names Carrion flower, giant
starfish flower, giant toad plant, Zulu giant
(En).
Origin and geographic distribution Stapelia gigantea has the widest north-south distribution of Stapelia species and occurs in
Zambia, Malawi, Swaziland, Mozambique, Bot-

swana, Zimbabwe and South Africa. In Zambia, Malawi, Mozambique, it has been collected

from very widely scattered locations. It has
also been collected in Kenya and Tanzania
where it may be an escape from cultivation. As
adventive, it has also spread through much of
the tropics and has become invasive in dry
habitats, e.g. in Pakistan, Venezuela, Honduras, Australia and Hawaii. It is one of the Stapelia species grown by succulent enthusiasts

Stapelia gigantea — wild
worldwide.
Uses In southern Africa Venda people expose a patient’s body to steam from a decoction
of the root to treat general body pain. In South
Africa Zulu people give a hot-water maceration
of the stem as a drink in the treatmentof hysteria. Ash of burnt plants is rubbed into scarifications against body pain.
Like many other Stapelia species, the plant is
grown as ornamental for its striking flowers,
mainly by succulent enthusiasts; it is considered safe for planting even around playgrounds. Stems, especially young ones, are
occasionally eaten and may serve as famine
food. Plants are eaten by cattle.
Production and international trade
Plants are traded on a small scale worldwide
as ornamentals.
Properties Stapelia gigantea has not been
investigated chemically to any great extent.
The stems contain the phenethylamine alkaloids hordenine and candicine. In addition, the

presence of tyramine, N-methyltyramine and
choline has been reported in stems. The seeds
are very rich in pregnane ester glycosides.
Their sugar-parts are composed of cymarose,
oleandrose, digitoxose, arabino-2,6-dideoxyhexose and pachybiose. The main aglycone is
stapelogenin.
Aqueous and butanol extracts of fresh whole
plants have been tested on carrageenaninduced rat paw oedema and kaolin-induced
arthritis in rats; the aqueous extract showed
significant anti-inflammatory activity if injected at a high dose; the butanol extract showed
some anti-arthritic activity; no toxicity was
detected in Swiss albino mice.
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matous succulent forming spreading to dense
clumps up to 1 m in diameter or more; stems
up to 30 cm long, up to 3.5 cm thick, erect,
fleshy and firm, shortly hairy, green or mottled
with purple. Leaves rudimentary, reduced to

are visited by large numbers of blowflies of
several species, including Calliphora spp.
whichpollinate the flowers.
Ecology Stapelia gigantea occurs in a wide
variety of habitats ranging from stony or loamy
flats among trees, to rocky slopes and granite

tubercles, these 1-3 mm long, obscure, joined

domes, from sea-level up to 1200 m altitude,

into 4 prominent wings along stem with broadly concave areas between them, each with a
small, apical leaf rudiment; leaf rudiments 2-3

ern South Africa, Botswana and Zimbabwe it

Description

Small,

perennial,

non-rhizo-

mm long, erect, deltoid, caducous, subtended

laterally by small persistent stipular glands.
Inflorescence 1 per stem, arising near base,

with 1—4 flowers developing in succession; peduncle stout, up to 1 cm long with few deltoid
bracts c. 2 mm long. Flowers bisexual, regular,
5-merous, large; pedicel 2-6 cm long, pinkish;
sepals ovate, 7-16 mm x 3-5 mm, acute; corolla 12.5-40 cm in diameter, rotate to reflexed,

with flat to campanulate centre, outside pink
to green, inside transversely warted with
ridges becoming closer together and forming

e.g. along the shores of Lake Malawi. In northoften occurs with other Stapeliads in overgrazed Acacia vegetation around villages.
Propagation and planting As ornamental,
Stapelia gigantea is propagated by stem cuttings. Cuttings are taken in spring when new
growth begins. Before planting, cuttings are
rested for 2-3 weeks to allow callus to form.
Average 1000-seed weightis 3.6 g.
Management As ornamental, Stapelia gigantea needs full sun and moderate water during the growingseason. It needs a well-drained
soil consisting of 2 parts loam and 1 part sharp
sand with small pebbles mixed in for drainage.

concentric circles in centre and in tube, pale

During winter, plants need a cool, dry rest pe-

yellow-brown to reddish, tips of ridges darker
red-brown or purple, fine-hairy all over, hairs
up to 15 mm long and whitish along margin,
tube 1.5-5 cm deep, conical, pentagonal to-

riod. Fertilizer is best applied once during the
growing season with a balancedliquid fertilizer
diluted to half the usual strength. Plants can
withstand extreme heat.
Genetic resources In South Africa all Stapelia species are listed in the national Red list
of threatened species; Stapelia gigantea as ‘of
least concern’, several other species as rare or
vulnerable.
Prospects Stapelia gigantea and other
large-flowered Stapelia species, especially
those that lack the offending carrion smell, are
likely to gain importance as ornamentals. Hybridization may play a role in the development
of large-flowered, sweet-smelling forms. Too
little is known about the pharmacological
properties of the plant and its compounds to
assessits future value as a medicinalplant.
Major references Albers & Meve (Editors),

wards base; lobes ovate, 8-15 cm x 4—6 cm,

spreading to reflexed, apex acuminate, with 3—
5 darker lines on each lobe; corona composed of
2 whorls, 12-19 mm X 138-15 mm, dark purple,
raised on yellow pentagonal stipe 1-2 mmtall,
glabrous, outer lobes 5-7 mm x 1.5-2.5 mm,

inner lobes 8-12 mm x 1-2 mm. Fruit composed of 2 follicles, follicle erect, slender, di-

verging at 30-—60°, mottled with narrow broken
purple stripes, short-hairy with soft hairs,
many-seeded. Seeds flattened with a tuft of
hairs at oneside.
Other botanical information Stapelia
comprises about 29 species in Africa south of
the Equator. It formerly included many more
species, but they have been transferred to other genera, including Huernia and Orbea. Stapelia gigantea was formerly divided into several
varieties, but is now considered a single variable species.
Another Stapelia with medicinal use is Stapelia olivacea N.E.Br. It has few-flowered basal
inflorescences with much smaller flowers (up to
4 cm in diameter), and occurs in Namibia and
South Africa. Khoi-San people eat or chew the
stems as an appetite suppressant.

Growth and development In southern
Africa Stapelia gigantea flowers from January—
May. Flowers have a strong carrion smell and

2002;

Arnold

&

Gulumian,

1984;

Bruyns,

2005b; Stoecklin & Reichstein, 1966; Van Wyk,
de Wet & Van Heerden, 2008.
Other references Barber, 1903; Bester,
2006; Davis, Endress & Baum, 2008; Herrera
& Nassar, 2009; Hutchings et al., 1996; Keller,
1981; Lamb, 2010; Meyer, McLaughlin & Keller, 1981; Neuwinger, 1996; Reddy et al., 1996.
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K.Schum.

ones, minutely pubescent; bracts falling early.
Flowers bisexual, regular, 5-merous; pedicel 2—
5 cm long, short-hairy; sepals lanceolate to

Protologue Bot. Jahrb. Syst. 17: 132 (1898).
Family Asclepiadaceae (APG: Apocynaceae)
SynonymsAsclepias pedunculatum (Decne.)
Dandy (1952), Stathmostelma globuliflorum
K.Schum. (1895).
Origin and geographic distribution Stathmostelma pedunculatum occurs in northern
Cameroon, southern Sudan, Ethiopia, eastern

reddish towardstip, densely short-hairy; corolla rotate or slightly reflexed, pink to scarlet-red
or yellow, short-hairy at least towards outside,
minutely papillose towards the base within,
lobes oblong to obovate, 8-17 mm x 4-6 mm,
apex acute, gynostegium with stipe 1-3 mm

STATHMOSTELMA

PEDUNCULATUM

(Decne.)

DR Congo, Rwanda, Uganda, Kenya, Tanzania

and Mozambique.
Uses In Uganda, a cupful of hot water mixed
with pounded roots is drunk for one or several
days to treat intestinal worms. In Kenya a similar preparation is drunk as a purgative.
The roots cooked with other food are eaten by
men as an aphrodisiac.
Production and international trade
Stathmostelma pedunculatum is only used and
traded locally.
Properties No chemical or pharmacological
analyses of Stathmostelma pedunculatum have
been reported so far.
Description Perennial herb with 1—4 annual stemsfrom slender, vertical, turnip-shaped
tuberous

root;

stems

10—50(-100)

cm

long,

usually simple, erect or ascending, minutely
white-hairy, with white latex. Leaves opposite,
decussate, simple andentire; sessile or with up
to 5 mm long petiole; blade linearto lanceolate,
(4-)7-15(-19) cm X 0.2-1.3 cm, base truncate

or rounded, apex acute, minutely short-hairy
with stiff hairs on both surfaces. Inflorescence
a terminal or extra-axillary erect umbel, 2—4(—
7)-flowered; peduncle (6—)8—20(-29) cm long,
longer in lower inflorescences than in upper

ovate, 2-6 mm X 1—2 mm, apex acute, usually

long, corona lobes 4—7 mm X 1.5—2.5 mm, erect,

pink, red or orange with orangeoryellow teeth,
weakly pouched near base, apex rounded, inner
apical margins changed into a pair of 1-2 mm
long teeth, and with an up to 2.5 mm long tooth
from the middle of the cavity, glabrous; anthers
united, wings 2-3 mm long, curved, appendages 1-1.5 mm long, almostcircular and inflexed
over stigma head; ovary superior, 2-celled,
stigma head flat. Fruit a single follicle, erect,
8-12.5 cm x 0.5-1 cm, fusiform, beaked, not
inflated, smooth, densely short-hairy. Seeds
ovate, c. 5 mm X 3 mm, with a wrinkled disc
and a narrow inflated rim, with apical tuft of

hairs.
Other botanical information Stathmostelma is closely related to Asclepias, and comprises 13 species, all occurring in tropical Africa.
Stathmostelma pedunculatum is very closely
related
to
Stathmostelma
pauciflorum
(Klotzsch) K.Schum., which is a perennial herb
with annual, 0.2-1 m long, generally unbranched, erect stems arising from a narrowly
cylindrical, vertical, up to 30 cm or more long
tuber; it occurs in seasonally waterlogged
grassland from sea-level up to 1500 m altitude,
in

Kenya,

Tanzania,

Mozambique,

Malawi,

Zambia, southern DR Congo and Zimbabwe. A
decoction of bark androots is drunk as purgative.
Stathmostelma rhacodes K.Schum. is a herb
with a single annual stem arising from a vertical, turnip-shaped tuber; it occurs often in sea-

Stathmostelma pedunculatum — wild

sonally waterlogged grassland at 900-2300 m
altitude, in eastern Kenya, north-eastern Tanzania, Uganda, Rwanda, southern Sudan and
Ethiopia. A decoction of the roots is drunk to
treat stomach problems.
Growth and developmentPollination is by
insects and highly specialized; it involves the
trapping of the insect to let it transfer pollen
from the anthers to the stigma.
Ecology Stathmostelma pedunculatum occurs often in regularly burned or seasonally
flooded or waterlogged grassland, from sealevel up to 2200 m altitude.
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Propagation and planting Stathmostelma
pedunculatum is propagated by seed and by
division of the tuber.
Management Stathmostelma pedunculatum
only occurs wild.
Genetic resources Stathmostelma pedunculatum is widespread and not in danger of
genetic erosion.
Prospects Too little is known about the
pharmacological properties of Stathmostelma
pedunculatum and other Stathmostelmaspp. to
assess their potential as medicinal plants. Such
research is strongly recommended.
Major references Albers & Meve (Editors),

tion is considered astringent and is taken to
treat diarrhoea. In Céte d’Ivoire the stem sap
or the heated gum is topically applied to treat
yawson the soles of the feet. A leaf decoction is
taken, or the leaves are put in baths, to treat
dropsy and oedema. A leafy twig decoction is
taken as a tonic and to treat aenemia. A root
decoction is taken as a diuretic, or externally
applied as eye drops to treat ophthalmia andis
used in vapor baths and frictions to treat oedema. A root bark decoction, together with
several other medicinal plants, is taken to treat
difficult childbirth.
The wood (trade names: aweruku, potopoto) is

2002; Goyder, 1998; Goyder, 2009b; Neuwinger,

used to make agricultural implements, boats,

2000.
Other references Adjanohoun et al., 1993;
Albers & Meve (Editors), 2002; Bullock, 1953b;
Getahun, 1974; Hyde & Wursten, 2012; West-

furniture, floors, joinery, tool handles, ladders,
toys and sporting goods. The bark slash yields

phal, 1975.

Authors L.P.A. Oyen

STREPHONEMA PSEUDOCOLA A.Chev.
Protologue Bull. Soc. Bot. France 58: 172
(1912).
Family Combretaceae
Vernacular names Faux colatier, potopoto
(Fr).
Origin and geographic distribution Strephonema pseudocola is native of West Africa
and occurs in the forest zone of Guinea, Sierra
Leone, Liberia, Côte d'Ivoire and Ghana.

Uses In Sierra Leone the gum is applied to
rheumatism as pain relief. The seed oil is used
to rub the body to treat craw-craw and the
head to treat lice. In Liberia a stem bark decoc-

much clear watery gum, which thickens into a

translucent gelatinous glue. The cotyledons
resemble those of kola nut (Cola spp.), and are
sometimes used as an adulterant, but they are

very bitter and considered hardly edible.
Production and international trade The
quantity of timber produced is limited and no
statistics are available on its production and
trade.
Properties The heartwood is yellowishbrownto pale olive; it is not clearly demarcated

from the sapwood. The grain is usually
straight, texture fine. High differential shrinkage may cause twisting. The woodis relatively
heavy with a density of 650-720 kg/m* at 12%
moisture content. The rates of shrinkage are
high, from green to oven dry 5.7—6.0% radial
and 11.1-12.5% tangential. At 12% moisture
content, the modulus of rupture is 116-171
N/mm?, modulus of elasticity 12,642-15,092
N/mm?, compression parallel to grain 51-54
N/mm’, shear 11.8 N/mm?, cleavage 17-19
N/mm, Janka side hardness 7467 N, Janka end

hardness 7644 N and Chalais-Meudon side
hardness 4.4—4.5. The wood is strong and
tough and sawsfairly easily. It is prone to degrade if seasoned quickly. The log ends become
gummy and the wood is not easy to work, although it gives a smooth finish. The wood glues
well, but splits in nailing. It is not durable being susceptible to attacks by Lyctus borers,
pinhole borers, termites and marine borers.
The heartwood is resistant to preservatives.
Description Evergreen, medium-sized tree

up to 25(-30) m tall; bole straight, cylindrical,
fairly short, usually without buttresses, crown

Strephonema pseudocola — wild

heavily branched, spreading, already flowering
when 4 m tall; bark thin, scaly, grey; slash
pinkish-brown, soft brittle and gritty with

TACAZZEA 2381

large pores, becoming darker with gelatinous,
gummy exudate. Leaves alternate, simple,
sparingly toothed, sometimes entire; stipules
absent; petiole up to 1.5 cm long; blade oblong
or sometimes obovate, up to c. 40 cm X c. 12

1950; Kryn & Fobes, 1959; Oteng-Amoako (Editor), 2006; Sallenave, 1955; Savill & Fox, 1967;
Takahashi, 1978.

Authors G.H. Schmelzer

cm, base cuneate, apex abruptly acuminate,

glabrous, with 2 basal glands, rusty brownhaired, pinnately veined with 8-18 pairs of
lateral veins; very young leaves covered with
two-armed hairs and scattered glands on margins, making an indent. Inflorescence an axillary or terminal raceme, crowded towards the
end of branches, many-flowered, rachis up to
12 cm long, covered with two-armed hairs;
bracts 3-4 mm long. Flowers bisexual, regular,
5-merous; pedicel 2-6 mm long; receptacle 6-8
mm X 5-7 mm,short-hairy, brown-green; sepals 2-3 mm long; petals obovate, 5-7 mm x 3—4
mm, white, margin ciliate; stamens 10, in 2
rows, exserted for c. 10 mm, filaments white,
anthers yellow; ovary semi-inferior, 2-celled,

style exserted for c. 15 mm. Fruit irregularly
globose, 4-6.5 cm Xx 3-4.5 cm, fleshy, brown,
indehiscent, receptacle persistent, 1-2-seeded.
Seeds ovoid, cotyledons hemispherical, fleshy,
red. Seedling with hypogeal germination, cotyledons remaining in thefruit, first leaves scale-

like.
Other botanical information Strephonema is restricted to the rainforests of West and
Central Africa and comprises 3 species. Only
Strephonema pseudocola occurs in West Africa.
The other 2 species, Strephonema mannii
Hook.f. and Strephonema sericeum Hook.f.,
occur in the humid forest of Central Africa and
are up to 30 m and 45 m tall respectively. Their
wood is probably also used as timber. In Gabon
the stem bark of Strephonema manni is medicinally used.
Ecology Stephonema pseudocola occurs in
humid rainforest and along rivers. Flowering
and fruiting is between July and February.
Genetic resources Stephonema pseudocola
is relatively common in its distribution area,
and probably not threatened by genetic erosion. In Sierra Leone it is considered an important species in forest regeneration.
Prospects Phytochemical and pharmacological research on the different plant parts,
which are medicinally used, is necessary to
evaluate its potential. The timber of Strephonema pseudocolais of limited use.
Major references Bolza & Keating, 1972;
Burkill, 1985; Hawthorne & Jongkind, 2006;
Irvine, 1961; Jongkind, 1995b.
Other references Kerharo & Bouquet,

TACAZZEA APICULATAOliv.
Protologue Trans. Linn. Soc. London 29(3):

108 (1875).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number2n = 22
Origin and geographic distribution Tacazzea apiculata is widespread and occurs
throughout most of continental tropical Africa,
and also in northern South Africa.
Uses Thelatex is applied to skin infections,
wounds and boils. In Guinea the powdered
leaves are rubbed on the body to treat crawcraw. In Niger a decoction of the aerial parts is
given to children, which are often ill. In northern Nigeria powdered roots with milk or honey
is taken to treat pain caused by haemorrhoids,
inflammations and snakebites. In Uganda a
macerate of ground leaves is drunk to treat
allergy to food. In Tanzania a root infusion
together with the roots of Pergularia daemia
(Forrsk.) Chiov., is taken to treat gonorrhoea.
The root bark, which tastes like vanilla, is

chewed to treat impotence. In Zimbabwe root
powder is taken in porridge to treat stomachache and as an aphrodisiac and anti-emetic.
Powdered twigs in milk or water is taken to
improve health in general, and as a tonic.
In West Africa the flowers are considered edible; in Kenya the fruits are sometimes eaten.
The stems are used for tying bundles. When
flowering, Tacazzea apiculata is very decora-

Tacazzea apiculata — wild
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tive and could be used as an ornamental. The
latex can be made into rubber, but the amounts

are too low for commercial production.
Production and international trade
Tacazzea apiculata is only traded on a local
scale.
Properties The concentration of K and Ca
in the leaves, twigs and roots was found to be
relatively high but within the limits of the FAO
recommended threshold; however, the concen-

tration of Mn, Fe, Cu and Zn are higher than
the FAO threshold.
The butanol fraction of a methanolic root bark
extract when given orally to chicks protected
80% of them against electroshock test induced
seizures. A root bark extract showed analgesic
effects in tests with mice.
Description Semi-woody shrub or large
liana, up to 6(-20) m long; latex white; bark
greyish to brown, slash white, orange-spotted;
young stems short-hairy, becoming glabrous,
with swelling between the leaves. Leaves opposite, simple and entire; stipules absent; petiole

(0.5-)2-5(-6) cm long, short-hairy; blade oblong, ovate or orbicular, (8—)6.5—10(—21.5) cm x
(2-)3-7(-12) cm, apex rounded, with mucro up
to 3 mm long, base rounded to cordate, densely

whitish short-hairy beneath, leathery, pinnately veined with 8-12 pairs of lateral veins. Inflorescence a lax axillary and terminalpanicle, up
to 15 cm long, at the end of branches. Flowers
bisexual,

regular,

5-merous,

cream-white to

yellowish-green, sometimes tinged with purple,
12-15 mm in diameter; pedicel (2—)4—12(-15)
mm long; sepals broadly ovate, c. 1.5 mm long,
pale green to brownish red, apex acuminate to

Tacazzea species is medicinally used. Tacazzea
conferta N.E.Br. occurs from Ethiopia south to
Zambia and Angola. In Kenya a root decoction
is taken to stimulate milk production in humansandcattle.
Growth and development Tacazzea apiculata usually flowers at the beginning of the
rainy season, less often at the end of the dry
season. The fruit ripens about 4 months later.
Ecology Tacazzea apiculata occurs in savanna, fringing forest, on rocky hills, along

water courses and other relatively humid environments, but also on well-drained soils, from

sea-level up to 2000 m altitude. It occurs on a
variety of soils, from sandy to clayey soils.
Propagation and planting Tacazzea apiculata is propagated by seed. Average 1000 seed
weight is 9.2 g.
Diseases and pests In Nigeria the rustcausing fungus Hemileia chlorocodonis is reported on Tacazzea apiculata.
Harvesting The plant parts of Tacazzea
apiculata can be harvested whenever the need
arises.
Genetic resources Tacazzea apiculata is
widespread and relatively common and therefore not threatened by genetic erosion.
Prospects Tacazzea apiculata has several
traditional

medicinal

uses,

but

nothing

is

known concerning its phytochemistry, and only
few pharmacological tests have been done so
far. More research is needed to evaluate its
potential and to assess the safety of use in local
medicine.
Major references Ahmedet al., 2010; Arbonnier, 2004; Baerts & Lehmann, 2011j; Bur-

na with lobes 6-12 mm long,pale green to yel-

kill, 1997; Venter, Verhoeven & Kotze, 1990.
Other references Adjanohounet al., 1985;
Abubakaret al., 2007; Ahmedet al., 2007; Ah-

lowish or reddish, ovate at base, becoming fili-

med et al., 2009; Beentje, 1994; Bullock, 1954;

form at apex, twisted, sometimes forked; stamens c. 1.5 mm long; ovary semi-inferior, 2celled, gynostegium almost sessile, apex conical. Fruit a pair of opposite follicles, each folli-

Neuwinger, 2000.
Authors G.H. Schmelzer

cle narrowly ovoid, (8—)5—7(-8.5) em x 0.5-1.5

TAVARESIA BARKLYI (Dyer) N.E.Br.

obtuse; corolla tube 0.5-1 mm long, lobes ovate,
5-7 mm X c. 2 mm, apex obtuse to acute; coro-

cm, more orless roughly short-hairy, flat above
and 2-edged, thick, apex long-acuminate, purplish-brown, many-seeded.

Seeds ovate, 4-6

mm long, with white coma at one end, 2—4.5 cm
long.
Other botanical information Tacazzea
comprises 4 species, all distributed in continental tropical Africa. Tacazzea has formerly been
classified in a separate family: Periplocaceae.
Tacazzea apiculata is very polymorphic and
occurs in a wide variety of habitats. Another

Protologue Oliv., Fl. Trop. Afr. 4(1): 494
(1903).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Synonyms Tavaresia grandiflora (K.Schum.)
A.Berger (1910).
Vernacular names Devil’s trumpet, thimble
flower (En).
Origin and geographic distribution Tavaresia barklyi occurs from southern Angola
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ular, 5-merous, bisexual, showy; pedicel 5-15
mm long, 1.5—2 mm thick; sepals lanceolate, 5—
15 mm x 1.5—2.5 mm, acuminate, often spreading towards tips; corolla 2.5-15 cm x 2-8 cm,

deeply tubular to funnel-shaped, usually initially ascending then spreading or curved
downwards, lobes triangular, margins ciliate,

Tavaresia barklyi — wild and planted
and Namibia through Botswana and Zimbabwe
to Free State, Limpopo and Northern Cape
provinces of South Africa.
Uses Pulped stems of Tavaresia barklyi are
applied as a plaster against pain. The stems
are chewed for their liquid or as food. First the
outer skin of the stems is peeled off and then it
is chewed in the same way as Hoodia stems. It
is unknown whether Tavaresia barklyi also
acts as an appetite suppressant.

The plant is grown for its habit and flowers as
a pot plant by succulent enthusiasts. In South
Africa it is planted in compounds to ensure
domestic tranquillity.
Production and international trade As
medicinal plant Tavaresia barklyi is only used
and traded locally; as ornamental it is occasionally traded worldwide.
Properties The stems have an unpleasant
smell when cut or crushed. No analyses of the
pharmacological or other properties of Tavaresia species have been published.
Description Small, spiny, succulent shrub,
more or less strongly branching at base, forming clumps up to 1 m in diameter; stems up to
30 em long, 1-2.5 cm thick, erect from very
shortly decumbentbase, fleshy and firm, 5—14ribbed, green to purplish, glabrous. Leaves
reduced to conical tubercles, laterally flattened
and joined into ridges; each tubercle tipped
with 3 acute spines, the central one horizontal,
laterals shorter and curved downwards; with-

out stipular denticles. Inflorescence 1 per stem,
near base of young stem, glabrous, nearly sessile, with few flowers developing successively,
with several narrowly lanceolate bracts 3-8
mm long, often with lateral teeth. Flowers reg-

outside glabrous and smooth to minutely,
sparsely papillate, cream, yellow to greenish,
longitudinally flecked and with maroon bars,
inside densely papillate; corona of 2 whorls of
lobes arising on staminal tube, 9-18 mm x 5-8
mm, on short pentagonal stipe, lower parts
fused, white, upper parts filiform, orange to
irregularly striped with maroon on white, outer
lobes fused towards base into small tube, each
lobe dividing into 2 segments, inner lobes c. 1.5
mm long, adpressed to anthers and sometimes
slightly exceeding them, linear, flattened,
streaked with maroon on white; anthers de-

scending towards centre of style-head, margins
covering pollinia; ovary superior, 2-celled. Fruit
consisting of 2 follicles, each follicle erect, spindle-shaped, 6-15 cm X 0.8-1 cm, stout, diverg-

ing at about 30°, pale cream, longitudinally
striped with purple-brown, glabrous, smooth.
Seeds ovate, flattened, 4-6 mm X 3-4 mm, pale
brown, margin pale, thick, undulate, cork-like,

with a tuft of hairs on oneside.
Other botanical information Tavaresia
occurs in southern tropical Africa and South
Africa. It is characterized by tubercles bearing
3 spines and is nowadays mostly classified in
the tribe Ceropegieae. It is closely related to
Orbia, Tridentea, Orbeanthus and Stapelianthus. Tavaresia comprises 2 species, Tavaresia
angolensis Welw. and Tavaresia barklyi; they
are distinguished in that the former has 5-9
ribs on the stem andthelatter 8-14. Tavaresia
angolensis is recorded from the coastal region
of Angola and is generally found within 60 km
of the sea. It grows mostly in sandy areas on
low outcrops of rock among dunes.
Plants of Tavaresia barklyi vary much in size,
from very small clumps of stems only 6 cm
across, with individual stems 1.5—4 cm tall, to

huge clumps up to and even more than 1 m in
diameter with stems of more than 30 cmtall.
In Tavaresia barklyi forms with small flowers
andlarge flowers are distinguished. They were
formerly known as two distinct species
(Tavaresia barklyi and Tavaresia grandiflora).
Tavaresia hybridises easily and a hybrid between Tavaresia barklyi and Stapelia gigantea
N.E.Br. has been described previously as
Tavaresia meintjiesii R.A.Dyer. Other hybrids
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include Tavaresia barklyi x Huernia urceolata
L.C.Leach and probably Tavaresia barklyi x
Huernia
urceolata
L.C.Leach
(synonym:
Tavaresia thompsoniorum Van Jaarsv. &
R.Nagel).
Growth and development Tavaresia
barklyi flowers in November—April, usually
after rains. In healthy and well growing
clumps, flowers may be found all around the
perimeter of the plant. Only a few flowers develop from each inflorescence and they open in
succession. They remain open for 2-3 days and
emit a weak but unpleasant smell. They are
insect pollinated and adapted to specific pollinators, but these have not yet been identified.
It is also unknown whether the large-flowered
and small-flowered forms have different pollinators. Seeds take about a year to ripen.
Ecology Tavaresia barklyi grows on rocky
outcrops and slopes and in sandy soils on
plains, although some reviewsindicate that it
is rare on Kalahari sands in Namibia and
sandy areas in Botswana, except the eastern
parts. It grows usually in somewhat protected
situations, in full sunlight or light shade, up to
900 m altitude. It grows well under high temperatures, but does not tolerate frost or low

mayconsist of equal parts of sand, potting soil
and topsoil. Plants should be kept dry during
winter to avoid rotting. Plants grown as ornamental are difficult to keep healthy. Under
moist conditions at low temperatures they are
easily affected by mould. To reduce the risk,
healthy parts can be grafted onto any stronglyrooted Stapelia species.
Diseases and pests Tavaresia barklyi is
often affected by bacterial rot and youngplants
also by damping-off especially in cool damp
conditions. Woolly aphids and mealy bugs are
commoninsect pests in cultivation.
Genetic resources Although Tavaresia
barklyi is widely distributed, it is rarely common. Its conservation status is listed as ‘Least
Concern’ in South Africa; it is not listed in the
Red Data Book of Namibian Plants, but is protected under the ‘Limpopo Environmental
Management Act 2003’ in Limpopo Province
(South Africa).
Prospects Tavaresia barklyi may gain im-

temperatures.

2005b; Dyer, 1980; Leach, 1974; von Koenen,

Propagation and planting Tavaresia
barklyi can be propagated easily by seed or
stem cuttings. Fresh seed germinates rapidly
after sowing. Seeds are best sown in spring in a
well-drained, light sandy soil mixed with compost and covered with a thin layer of soil, in a
shaded and fairly moist place. The pH should
be 6.5—7.5. Temperatures of 25-35°C are optimal. Once the seedlings are about 5 cm tall,
they can be pricked out and planted. Care
should be taken not to damage the roots. Generally, the plants grow fast and will flower in
2-3 years. Cuttings should be taken during the
active growing stage to ensure good rooting,
before plants become dormant. Cuttings can
flower in their first year, depending on their
size. Cuttings strike well if they are given at
least 2 weeks to dry out in a shady place before
planting. Fungicide treatment before planting
is recommended. Cuttings are planted out in a
well-ventilated area with about 40% shade.
During very hot weather daily watering is needed. Plants can also be propagatedby grafting.
Management Plants grown as ornamental
have to be kept in well-ventilated and wellilluminated conditions to avoid damping-off.
Fertilizer application once per year in summer
is recommended. Soil should drain well and

2001.
Other references Albers & Meve (Editors),
2002; Bruyns, 2000; Bruyns & Forster, 1991;
Bruyns & Klak, 2004; Leach, 1993; Meve &

portance as ornamental succulent. Chemical

and pharmacological analyses of the plant are
needed to assess its potential as a medicinal
plant.
Major references Bester, 2010; Bruyns,

Liede, 2002a; SEPASAL, 2012g.

Authors L.P.A. Oyen

TELOSMA AFRICANA(N.E.Br.) N.E.Br.
Protologue Fl. Cap. 4(1): 776 (1908).
Family Asclepiadaceae (APG: Apocynaceae)
Synonyms Pergularia africana N.E.Br.
(1895), Pergularia tacazzeana Chiov.(1911).
Vernacular names African telosma(En).
Origin and geographic distribution Telosma africana occurs widely, but nowhere
commonly, in tropical Africa, from Senegal and
Gambia eastward to Ethiopia and southward to
north-eastern South Africa and Madagascar.
Uses In DR Congothe grated stem is applied
to sores. In Tanzania fresh roots are shaken in
water and the water is drunk as a vermifuge
and to treat venereal diseases.
Properties A preliminary analysis showed
the presence of anthraquinones, cardiac glycosides, alkaloids and saponins in the stem and
leaves of Telosma africana, as well as flavo-
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nowhere common. There are nosigns of genetic
erosion.
Prospects Too little is known about Telosma africana to assess its medical value or
pharmacological properties.
Major references Adediwura & Ayotunde,
2012; Albers et al., 2003; Brown, 1909; Bullock,
1963a; Burkill, 1985.

Other references Goyder, 2005; Liede,
1990; Mwachala, Mungai & Khayota, 2004.
Authors L.P.A. Oyen

TERMINALIA ARJUNA (Roxb. ex DC.) Wight &
Arn.

Telosma africana — wild
noids in the leaves.
Description Liana with twining, glabrous
stems. Leaves opposite; stipules absent; petiole
1-7.5 cm long; blade ovate-oblong to broadly
ovate, (2-)5-10(-13) cm x (2.5-)4-7(-9) cm,
base cuneate to cordate, apex tipped with a
short, sharp point, thin, mostly glabrous on
both sides. Inflorescence an extra-axillary
cyme, sessile or with up to 1 cm long peduncle,
pendulous,

many-flowered; rachis lax, bran-

ched. Flowers bisexual, regular, 5-merous; pedicel 4-6 mm long; calyx ovate to lanceolate, c. 4
mm long, with 5 basal glands; corolla tube 6-8

mm long, base enlarged, throat constricted,
hairy, lobes linear, 7-12 mm long, spreading,
strongly twisted in bud, green and white-hairy
inside, brownish outside; corona lobes joined to
base of staminal tube, oblong, erect, apex obtuse; stamens with filaments joined into a
tube, anthers with membranous appendages;
ovary superior, 2-celled. Fruit composed of 2

Protologue Prodr. fl. Ind. orient: 314 (1834).
Family Combretaceae
Chromosome number 2n = 24, 26
Vernacular names Arjuna, arjun tree (En).
Origin and geographic distribution Terminalia arjuna is native to India and Sri
Lanka, but has been planted as an ornamental
and roadside tree throughout the tropics of the
Old and New World. In Africa it is recorded as
being planted and sometimes naturalized in
several countries. However, its distribution is

incompletely known, and it probably occurs in
other countries as well.
Uses In Africa there are few documented
uses of Terminalia arjuna, despite the fact that
it has been planted as an ornamental plant in
manycountries a long time ago. In Mauritius a
decoction of the leaves is taken to treat dysentery and rheumatism.
In India Terminalia arjunais highly reputed in
both Ayurvedic and Unani medicine. A bark or
leaf decoction or infusion is considered antibac-

follicles, each follicle ovoid, thick, acuminate,

smooth. Seeds with tuft of hair at one side.
Other botanical information Telosma
comprises about 10 species, occurring in tropical Africa, Asia and Oceania.
Telosma africanum is an occasionally used but
incorrect orthographic variant. Telosmaafricana (N.E.Br.) Coville is another frequently used
name, but it was only referred to by Coville
andnotcorrectly published.
Ecology Telosma africana grows in riverine
thickets, from sea-level up to c. 850 m altitude.
Propagation and planting Telosma africana is propagated by seed.
Genetic resources Telosma africana has a
large area of distribution, but is apparently

Terminalia arjuna — planted and naturalized
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terial, styptic, tonic, expectorant, aphrodisiac,

diuretic and anthelmintic and useful in treatment of fractures, ulcers, sores, angina, heart

diseases, coronary artery diseases, high blood
pressure, high cholesterol levels, biliousness,

urinary discharges,

gastric ulcers,

asthma,

portance as a medicinal plant. The stem bark,
leaves and fruits are rich in tannins: 22—24% in
the stem bark, 10-11% in the leaves and 7—
20% in the fruits. From the stem bark thefollowing triterpenoids wereisolated: ursolic acid,
arjunolic acid, arjunic acid, tomentosic acid,

tumours, venereal and viral diseases, anaemia,

terminoic

excessive perspiration and as an antidote to
poison. A fruit decoction is also taken as a tonic. The crushed leaves are externally applied to

phinidin, arjunetin, arjungenin, arjunolitin,
casuarianin, arjunophthanoloside and terminarjunoside | andII, as well as B-sitosterol and
polyphenols including catechin, ellagic acid,
gallocatechin, epicatechin andepigallocatechin.
The stem bark is also rich in the flavonoids
arjunone, arjunolone, baicalein and luteolin.
From the fruits the compounds arjunone, B-

wounds, sores, acne and ulcers.

In India Terminalia arjuna is a multipurpose
tree. It is there an important source of timber
and it has potential elsewhere. The wood is
greyish-brown with dark streaks, hard and
heavy, and used for the construction of carts
and boats, for general construction, agricultural implements, water troughs, traps, electric
poles, plywood and mineprops. It also provides
satisfactory rayon-grade pulp in mixture with
other woods. It makes excellent charcoal and
firewood. Terminalia arjuna is recommended
for reclamation of saline soils and alkaline soils
and to stabilize sand dunes. It is commonly
planted along the banksof rivers, streams, old

irrigation channels, edges of tank bunds and
alluvial bars, helping to reduce soil erosion.
Thetree is also planted for shade, especially in
coffee plantations, and is intercropped with
coconut andcitrus. It is also widely planted as
an ornamental in parks and as wayside tree.
Terminalia arjuna is often planted near wells
as roots are believed to purify and cool the water in the wells. The barkis also used to assist
precipitation of mud from turbid water. In India Terminalia arjuna is considered one of the
major tannin-yielding trees, and the bark,
leaves and fruits are extensively used for tanning hides. The fruits and leaves are widely
used as fodder for livestock and the leaves for
rearing tasar silkworms, Antheraea spp. The
bark, containing a large amount of calcium
carbonate, is often burnt to produce lime for
chewing with betel. The transparent gum is
used as a drug.
Production and international trade Demandfor the stem bark of Terminalia arjuna,
both in India and elsewhere, has been growing
rapidly the past 10 years, but quantities traded
are not known. Groundbark is sold on the internet as capsules or tea to treat high cholesterol levels and heart problems for US$ 25-30

per package.
Properties In India many phytochemical
and pharmacological tests have been carried
out on Terminalia arjuna, indicating its im-

sitosterol,

acid,

arjunosides

friedelin,

methyl

A-—E,

leucodel-

oleonate,

gallic

acid, ellagic acid, arjunic acid, hentriacontane,
myristyl oleate, arachidic stearate and terminolitin were isolated. From the root bark
arjunosides A-E, 8-hydroxyl hexadecanoicacid,
oleanolic acid, arjunic acid, arjunolic acid, ter-

minic acid, ellagic acid, gallic acid, arjunetin,
arjunetoside, leucocyanidin and f-sitosterol
wereisolated.
Different stem bark extracts showed significant anticoagulant, antiviral, antifungal and
antibacterial activity in vitro. Several bark
extracts also showed significant antitumour,
antidiabetic, haemostatic, wound-healing, hypolipidemic,
hypocholesteremic,
anti-ulcer,
cardioprotective, cardiotonic, hypotensive, antiatherosclerotic, liver-protective and antioxidant activities in experimental models with
mice and rats. Different leaf extract showed
significant analgesic and acute anti-inflammatory activities in mice, as well as significant
antibacterial activity against a range of pathogenic bacteria. A fruit extract showed hepatoprotective activity in mice. Ursolic acid demonstrated anti-leishmanial and anti-canceractivities in vitro. Luteolin showed cancer cell
growth inhibitory properties as well as antibacterial activity against Neisseria gonorrhoea.
Arjungenin showed moderatefree radical scavenging activity in vitro. An ethanolic stem bark
extract showed brine shrimp cytotoxicity with
LCs0 = 50.11 ug/ml.
The sapwood is pinkish-white and the heartwood is brown to dark-brown, very hard, lus-

trous, strong and heavy. Sapwood of logs is
highly vulnerable to attack by wood borers,
especially if logs are not debarked promptly
after felling. The wood is prone to warping.
Proper stacking under cover has been recommendedin air-seasoning. The timberis reported to plane with somedifficulty, but it can be
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brought to a smooth finish with some care.
The leaves contain 9-11% crude protein and
14-20% crudefibre.
Description Medium-sized to large, evergreen tree up to 30(—60) m tall; trunk diameter
up to 2(—2.5) m, bole with buttresses; bark surface smooth, flaking off in large thin layers,
pale whitish-grey, exuding red resin; crown
spreading, with drooping branches; root system
shallow, spreading radially. Leaves almost
opposite, simple; stipules absent; petiole 0.5—
1.5 cm long; blade oblong to elliptical-oblong,
5-15(—25) cm x (2—)4.5-9 cm, base rounded to
cordate, often unequal, apex obtuse or almost
acute, glabrous, leathery, margin wavy to
coarsely toothed, 2 glands at base, pinnately
veined with 15-25 pairsof lateral veins. Inflorescence an axillary spike or small terminal
panicle, panicle up to 9(-18) cm long with 2.5-6
cm long branches; rachis short, white, shorthairy. Flowers bisexual or male, regular, 5merous, small, yellowish white, fragrant, sessile; lower part of receptacle up to 1.5 mm long,
upper part of receptacle up to 1.8 mm long, at
base slightly short-hairy, expanding into a
shallow cup terminating in the sepals; sepals
triangular, 4-5 mm long, petals absent; sta-

mens10,free, exserted; ovary inferior, 1-celled.
Fruit a winged nut, ovoid-oblong in outline,

2.5-4.5(-6) cm x 1.8-2.8 cm, dark brown to
reddish-brown, woody, glabrous, with 5(-7)
equal narrow stiff wings, with numerous upwards-curved veins.
Other botanical information Terminalia
is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35. Several
species have been introduced into tropical Africa, including Terminalia arjuna.
Growth and development Terminalia
arjuna is usually an evergreen tree with new
leaves appearing in the hot season before the
old leaves fall. Trees sometimes maybeleafless
for a very short period before flowering. Fruit
bearing begins 6-7 years after planting. In
India flowering begins in April and extends to
May with the fruit ripening the following February—May, nearly a year after the appearance
of the flowers. Generally, every third year is a
good seed year.
Ecology Under natural conditions in India
Terminalia arjuna grows along streams and
rivers, from sea-level up to 1200 m altitude. It
grows well on fertile, neutral (pH 6.5—7) soils,
especially loose, moist, alluvial loam with good
water supply and drainage. However, it also

establishes well in alkaline soil (pH 8.5—10.5).
It requires a mean annual rainfall ranging
from 750-1900 mm and a mean annual temperature ranging between 20-30°C. It is tolerant of waterlogging.
Propagation and planting Terminalia
arjuna can be propagated by seed, and also by
root-suckers, stumps and air-layering. Average
1000 seed weight is 1408 g.
Natural regeneration rarely occurs in semi-arid
habitats due to lack of sufficient moisture.
Seeds germinate early in the rainy season.
Sun-exposed seeds germinate less-readily.
Seeds are soaked in hot water for 1 minute and
left in cold water for 48 hours before sowing.
Direct sown plants tolerate mid-season drought
better than nursery seedlings, although irrigation is needed for prolonged periods of drought.
Seed germination usually lasts between 50—75
days and the germination rate is 5—50%.
Nursery raised seedlings transplant well.
Young seedlings do not tolerate drought and
frost well, and prefer full sunlight provided the
groundis moist.
Roots of older seedlings can become too long
and are better when made into stumps. Normally 15-month-old seedlings are used for preparing stumps. A collar diameter of about 1.2—
2.5 cm is considered the optimum size for
planting stumps.
Management Terminalia arjuna is initially
slow-growing but later fast-growing to become
2-3 m tall in 3 years. It shows a high survival
percentage even when planted in high densities. Weeding and protection from fire and frost
is needed for the first two years. Frost damage
can cause forking of the stem and the development of a bushy habit, and pruning is needed
to remove the weaker shoots. Heavy shade is
also injurious to seedlings resulting in die-back
for several years, again leading to a bushy tree.
Plantations established in India for rearing
tasar silkworms have a spacing of 1 m X 2 m,
and are managed by repeated pollarding. It
also coppices strongly if cut when smaller than
75 cm diameter at breast height. A dense spacing of up to 30,000 trees/ha gives an optimal
biomass production on high alkalinesoils.
Diseases andpests In Africa no reports on
pests and diseases are reported. In India Terminalia arjuna is attacked by powdery mildew
caused by Phyllactinia terminalae and white
fibrous rot due to Polystictus affinis. Larvae of
Apoderus tranquebaricus feed inside rolled
leaves, and larvae of Gelasma goniaria and
Lymantria mathura cause defoliation of the
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plant. Also the presence of the white wax insect
Ceroplastes ceriferus on the leaves has been
reported. Seed can be damaged by Psittacula
krameribirds.
Harvesting In India, where Terminalia
arjunais planted on large scale for the production of the bark, increasing sustainable practices are being putin place for the sustainable
harvesting of the bark. Sustainable hark harvesting involves removal of a quarteror a third
of the mature bark of the total girth every two
years. The quality of the bark is directly dependent on harvesting techniques and time.
Regeneration of the bark is faster in younger
plants than adult trees. However, woundhealing varies from tree to tree, age of the tree and
harvesting techniques as well as factors such
as temperature, relative humidity and timeof
stripping.
Ripe fruits can be collected from the trees or
from the ground.
Handling after harvest Bark and fruits
are dried in the shade. The fibrous ribs of the
fruits are reduced by rubbing with the hands.
Seeds can be stored under ambient conditions
for 1 year, sometimes even up to 3 years.
Genetic resources In India Terminalia
arjuna has a wide distribution andis relatively

Shivananjappa & Joshi, 2011; Singh et al.,
2008a; Srivastava, Goel & Behl, 1999; Subramaniam et al., 2011b; The Wood Explorer,
2011; Verma & Vinayak, 2009.

Authors A. Gurib-Fakim

TERMINALIA AVICENNIOIDES Guill. & Perr.
Protologue F1. Seneg. tent.: 277, t. 64 (1832).
Family Combretaceae
Origin and geographic distribution Terminalia avicennioides occurs from Senegal
eastwardsto the Central African Republic.
Uses The roots of Terminalia avicennioides
are commonly used by traditional medical
practitioners in decoction, infusion, maceration
or powder to treat woundsand skin infections,
including stubborn sores, furuncles, impetigo,
athletic foot, burns, bruises, toothache, conjunctivitis, leprosy, venereal diseases and respiratory tract infections including cough,
pneumonia and tonsillitis. A root decoction or

maceration is taken as a tonic andalsoto treat
dizziness, haemorrhoids, amoebiasis, dysentery

populations are threatened by unsustainable
harvesting of the bark. No information is
available on genetic diversity of trees in plantations and trees planted outside their original
area of distribution.
Prospects Terminalia arjuna is an important medicinal plant, especially in India. It
has been planted in manycountries in tropical

and diarrhoea. The bark powderis taken as a
purgative and emetic. Leaves are chewed to
treat coughs. Pulverized leaves are applied on
burns and bruises. Ashes of burnt leaves together with fried bulbs of a Crinum species are
mixed with butter and applied as an ointment
to parts affected by articular rheumatism or to
swollen joints. A decoction of leafy twigs plus
Pteleopsis suberosa Engl. & Diels is drunk and
used for bathing persons suffering from epilepsy. A leaf decoction or root powder mixed with
shea butter is used as a dressing for bonefrac-

Africa, mainly as an ornamental, but it does

tures.

common. However, in several localities wild

have potential as a medicinal plant here as
well. Further validation of the manyattributed
medicinal properties is needed, as well as formulation and safety studies of the validated
extracts.

Major references Biswas et al., 2011b;
Choudhari et al., 2011; Ghosh et al., 2010; Gurib-Fakim, Guého & Bissoondoyal, 1995;
Maulik & Katiyar, 2010; Orwa et al., 2009;
Padmaa, 2010; Parveen et al., 2011; Sosef et
al., 1995; Subramaniam et al., 2011a.

Other references Biswas et al., 2011a; Das
et al., 2010; Devi et al., 2008; Dwivedi & Udu-

pa, 1988; Fyhrquist, 2007; Ganesan, Kamalraj
& Muthuchelian, 2010; Jain & Singh, 1998;
Moulisha, Kumar & Kanti, 2010; Oberoi et al.,
2011; Pandey & Kori, 2009; Pingale, 2011;

Reddy et

al.,

2011;

Shinde

et

al.,

2009;
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A decoction of the leaves and roots is used to
treat gastro-intestinal worms in domestic animals.
The wood of Terminalia avicennioides is used
to make poles for fencing or construction, insides of wells, tool handles and clubs. In Nigeria bows and walking sticks are made from the
roots. First the bark is removed, after which

the roots are soaked in oil. Its also a source of
firewood and charcoal. Rotted wood becomes
reddish and spongy, and pieces are sold in
markets in Mali for burning as incense. The
leaves are used as forage for sheep, and to a
lesser extent to cattle. In northern Nigeria the
roots are used as chew-sticks. The leaves are
used for covering baskets. The leaves are used
to dye cloth black, the stem bark is used to dye
cloth yellowish-brown and the roots to dye
cloth yellow. In Senegal it occurs on fixed sand
dunes and probably contributesto their stabilization.
Production and international trade The
roots and leaves of Terminalia avicennioides
are only traded on a local scale.
Properties
Preliminary
phytochemical
screening of roots, bark and leaves revealed the
presence of tannins, anthraquinones, ellagic
acid, saponins, flavonoids, phenols, steroids
and glycosides.
An ethanolic root extract showed moderate
antifungal activity against Aspergillus niger,
Aspergillus fumigatus, Penicillium spp., Microsporum audouinii and Trichophyton rubrum.
Ethanolic extracts of the stem bark, root bark
and leaves showed a significant antibacterial
activity against Staphylococcus aureus, moderate activity against Escherichia coli and very
low activity against Pseudomonas aeruginosa.
Terpenoid fractions isolated from the ethanolic
root extract showed significant antibacterial
activity against the 3 bacteria. Both water and
ethanol extracts of the roots were significantly
active against methicillin-resistant Staphylococcus aureus (MRSA). The hexanefractions of
the crude methanolic root extract also showed
significant activity against Mycobacterium
tuberculosis and Mycobacterium bovis. Root
and stem bark extracts showed significant in
vitro trypanocidal activity against Trypanosoma brucei brucei, but the activity of the leaf
extract was low. Crude root and stem bark
extracts, administered to rats intraperitoneally, two times a day for 3 days, reduced parasite infestation, alleviated anemia and _prolonged lifespan in a dose-dependent way. The
butanol fraction of the crude methanolic root

extract showed significant anthelmintic activity against Nippostrongylus brasiliensis, in orally infected rats.
A methanolic stem bark extract showedsignificant inhibition of gastric acid secretion in rats
pre-treated with histamine. Rats treated with
a methanolic stem bark extract at a dose of 350
mg/kg also showed a significant reduction of
gastric lesions produced by HCl, while the reduction in gastric damage was highly significant at doses of 500 and 900 mg/kg.
The woodis yellowish-brown, hard, tough and
durable.
Description Shrub or small tree up to 7—8(—
10) m tall, with short and low-branched bole,
crown open; bark deeply cracked, corky, dark

grey to black, thick, slash yellowish, turning
brown. Leaves alternate, simple and entire;

stipules absent; petiole 1—-1.5(—3) cm long, velvety whitish-hairy, less so above whenolder;
blade narrowlyelliptical, 10-15(-20) cm x (3-)
5-6(-7) cm, with velvety greyish-beige hairs,
base cuneate, apex rounded, pinnately veined
with 10-12 pairs of barely prominent lateral
veins, sometimes 2 glands at base below. Inflorescence an axillary spike-like raceme, velvety

Terminalia avicennioides — 1, flowering branch;
2, flower; 3, infructescence.
Redrawn and adapted by J.M. de Vries
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sent; stamens 10, free; ovary inferior, 1-celled,

esting antibacterial, anthelmintic and antiulcer activities in vitro and in vivo. Further
research into its efficacy and safety is warranted to enhanceits widerutilisation.
Major references Atawodi, Bulus & Mam-

style

man, 2011; Atawodi, 2005; Bizimana et al.,

hairy, somewhat pink, up to 10-12 cm long.
Flowers bisexual or male, regular, 5-merous;

receptacle spindle-shaped, velvety hairy; sepals
1-2 mm long, acute, velvety hairy; petals abhairy.

Fruit

a

winged

nut,

oblong-

elliptical in outline, 5-7 cm X 2.5—3 cm includ-

2006;

ing the wing, velvety hairy, white, indehiscent,
1-seeded. Seed spindle-shaped.
Other botanical information Terminalia
is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur

Banso & Clifford, 2008; Mann, Barnabas &
Daniel, 2010; Mann et al., 2011; Neuwinger,
2000; Suleiman, Yusuf & Amaechi, 2006.
Other references Abdullahi et al., 2001;
Akinyemi et al., 2005b; Arbonnier, 2004; Ayo-

naturally, in Madagascar about 35.

dele, Alpheus & Iruaga, 2010; Baerts & Leh-

Another Terminalia species with medicinal
uses in West Africa is Terminalia albida ScottElliot. It is a shrub or small tree with silverywhite leaves, and occurs in Senegal, Gambia,

mann, 2011k; Basséne et al., 1995; Berhaut,
1974; Dayamba et al., 2008; Mann et al.,
2008a; Mann et al., 2008b; Mannet al., 2009a;

Guinea Bissau, Guinea, Sierra Leone, northern

Côte d'Ivoire and southern Mali. Its medicinal
uses are similar to those of Terminalia avicennioides. The wood is used for poles for fencing
and construction, and also as firewood and
charcoal. Ethanolic root, stem and leaf extracts

showed significant antibacterial activity in
vitro.
Growth and development Terminalia
avicennioides flowers during the second half of
the dry season, just after the first leaves appear.
Ecology Terminalia avicennioides occurs in
savanna and dry forest, especially on sandy
soils and in fallow land, from sea-level up to
1600 m altitude. The tree does not tolerate
saline soil, but the rough, corky bark renders it

somewhat fire resistant.
Propagation and planting Terminalia
avicennioides is propagated by seeds. Germination tends to be problematic as the viability of
the seeds is poor, the endocarp is very hard,
and there can be a high rate of insect damage
(in general more than 50%). Pre-treatment, by
crushing the seed slightly or chipping both
ends to make a v-shaped incision, improves
germination. Seed germination is stimulated
by smoke. Average 1000 seed weightis 333 g.
Harvesting The roots can be harvested
throughoutthe year.
Genetic resources Terminalia avicennioides has a wide range of distribution and is
locally common. Therefore it is not threatened
with genetic erosion.
Prospects Terminalia avicennioides has
important uses in traditional medicine. Very
few information is available concerning its ac-

Burkill,

1985;

Griffiths,

Mann,

Suleiman, 2007; Suleimanetal., 2005; Vitouley
et al., 2007; Yaméogo-Gaméné & Somé, 1993.
Sources ofillustration Griffiths, 1957.
Authors R.B. Jiofack Tafokou

TERMINALIA BELLIRICA (Gaertn.) Roxb.
Protologue Pl. Coromandel 2: 54, t. 198 (1805).

Family Combretaceae
Chromosome number 2n = 24, 26, 48

Vernacular names Beleric myrobalan, bedda
nut tree (En). Myrobolan belleric, badamier
blanc (Fr).
Origin and geographic distribution Terminalia bellirica is indigenousto tropical Asia,
from India to the Moluccas (Indonesia). It has
been successfully grown at low altitudes in
Mauritius, but it is no longer planted due its
susceptibility to wood borer attack. It has occasionally been planted in mainland Africa, e.g.
in Côte d'Ivoire, Uganda and Tanzania, mainly

or

tive compounds, however, and moreresearch is

warranted. Different root extracts show inter-

1957;

Terminalia bellirica — planted
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as individual trees in botanical gardens. Recently trial plantings of Terminalia bellirica for
timber production have been established in
northern Australia.
Uses On Rodrigues Island (Mauritius) leaf
decoctions of Terminalia bellirica together with
those of Ficus benghalensis L. are taken to
treat diabetes and dysentery. The astringent
fruits are commonly used in India, often in
Ayurvedic preparations together with other
medicinal plants, to treat ophthalmia, diabetes,
liver
complaints,
hypertension,
asthma,
wounds, skin diseases, haemorrhoids, diarrhoea and dropsy. In other parts of Asia such
as Thailand and Java (Indonesia), they are
used in local medicine for similar purposes.
The bark is used as astringent, purgative and
diuretic, and to treat diarrhoea, piles, leprosy,
fever, ophthalmia and dropsy.
In India the fruits are used for tanning hides
into leather, particularly for sole leather. They
yield a dye that is occasionally used together
with iron sulphate for dyeing black cloth and
matting and for the preparation of ink. The
kernel of the fruit stone is edible, but has narcotic properties. The kernel oil is used in the
manufactureof hair oil and soap. The tree bole
is used for dug-out canoes, and the wood for
furniture, boxes and, often after being steeped
in water to make it more durable, house construction. Wood pulp of good quality for paper
can be produced. The tree also yields a goodquality firewood and charcoal. In India Terminalia bellirica is knownas a foddertree.
Production and international trade On
Rodrigues Island leaves are only sometimes
used for medicinal purposes. The woodis locally used for construction purposes, but not much
traded.
Properties 3,4,5-Trihydroxy benzoic acid
(gallic acid) was isolated from the fruits and
showed hepatoprotective properties in rats and
mice. The fruit rind yielded the lignans
termilignan, thannilignan and anolignan B,
together
with
7-hydroxy-3’,4’-(methylenedioxy)flavan. These compounds showedin-vitro
activity against HIV-1, Plasmodium falciparum and the fungi Penicillium expansum and
Candida albicans. Triterpenoids such as methyl esters of arjungenin, methyl esters of tomentosic acid, bellericagenin and bellericaside
were isolated from the bark; these compounds
showed antimicrobialactivity.
Aqueous fruit extracts showed hypotensive,
cardiac depressant, intestinal antispasmodic
and central nervous system depressant effects

in animaltests. The positive effect of the fruits
in the treatment of gastro-intestinal and respiratory disorders was confirmed in pharmacological tests, which revealed a combination of
anticholinergic and Ca**+ antagonist effects.
Antihypertensive effects of fruit extracts have
been ascribed to a Ca** antagonist mechanism.
Oral administration of methanolic fruit extracts (100 mg/kg body weight) reduced the
blood sugarlevel in normal andin diabetic rats
significantly within 4 hours. Continued, daily
administration of the extracts produced a sustained effect. Ethanolic fruit extracts applied
as an ointment showed wound-healing activity
in rats, and aqueous and ethanolic fruit extracts had significant antidepressant-like effects in mice. Fruit extracts showed strong
antifungal activity against various fungi and
exhibited antimutagenic activity in strains of
Salmonella typhimurium. Antibacterial effects
against a wide array of bacteria were also
demonstrated. Fruit extracts exhibited growth
inhibitory effects on human hepatocellular
carcinoma and lung carcinoma cells. Methanolic fruit extracts showedactivity against Trypanosoma evansi, both in vitro and in vivo in
mice. Ethanolic leaf extracts showed antifertility effects in rats.
The fruit kernel contains approximately 35%
protein and 37-47% of a sweet-smelling oil on
a dry weight basis. The major fatty acids of the
oil are oleic acid (24-56%), palmitic acid
(18-35%), linoleic acid (about 31%) and stearic
acid (about 8%). There are indications that
heat-stable antinutritional factors are present
in the kernel. In tests Terminalia_ bellirica
showedallelopathic effects in crops.
The wood is whitish to yellowish grey. The
grain is fairly straight, texture coarse. At 12%
moisture content, the wood has a density of
675-900 kg/m3. In a test in India at 13% moisture content, the modulus of rupture was 111.5
N/mm2?2, modulus of elasticity 15,100 N/mm2,

compression parallel to grain 61 N/mm2, Janka
side hardness 6365 N and Janka end hardness
5965 N. The woodis difficult to plane smoothly,
but mortises and bores fairly well. Pre-boring
for nailing is advised to avoid splitting. The
wood produces good-quality veneer. It is not
durable and proneto insect attack.
Description Briefly deciduous, mediumsized to large tree up to 50 m tall; bole branchless for up to 20 m, straight, up to 200(-300)
cm in diameter, with large buttresses; bark
surface finely longitudinally cracked or fissured, bluish or ash-grey to pale grey-brown,
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Growth and development Seedling growth
is moderate during the first growing season,
but this improves afterwards under good conditions. A long stout taproot is formed. Young
trees grow rapidly and have a straight and
terete stem. In experimental plantations in
Java (Indonesia) on good soil, trees reached a
height of up to 25 m in 15 years, after a few
thinnings. Inoculation with vesicular-arbuscular mycorrhizal fungi promotes growth of
seedlings.
The architectural tree model is Aubréville’s
model, characterized by a monopodial stem
with rythmic growth and whorled branches.
Trees are often leafless for a short period in the
dry season. The flowers are pollinated by insects such as flies, which are attracted by an
unpleasant odour. In closed stands fruiting is
sparse; when trees grow in the open, fruiting is
more abundant. Dispersal of fruit stones is by
animals including pigs and goats. However,
seeds are often destroyed by rodent and insect
attacks.
Ecology In its natural habitat, Terminalia
bellirica occurs scattered in deciduous forest, in
Terminalia bellirica — 1, tree habit; 2, flowering
twig; 8, flower; 4, fruit.

Source: PROSEA
inner bark yellowish; twigs thick, initially
densely short-hairy. Leaves arranged spirally,
often crowded at the ends of twigs, simple and
entire; stipules absent; petiole 2.5-9 cm long;
blade broadly elliptical to obovate-elliptical,
4-18 cm X 2-11 cm, rounded to cuneate at

base, rounded or obtuse, sometimes slightly
acuminate

at

apex,

thin-leathery,

glabrous,

pinnately veined with 6-9 pairs of lateral
veins. Inflorescence an axillary spike 3-15 cm
long, short-hairy.

Flowers bisexual, regular,

4-7 mm in diameter, yellowish; calyx with
densely hairy tube and 5 recurvedlobes; corolla
absent; stamens 10, exserted; ovary inferior, 1-

celled. Fruit a nearly globose to broadly ellipsoid drupe 2-3.5 cm long, with 5 longitudinal
ridges, densely short-hairy. Seedling with hypogeal germination; cotyledons thick and
fleshy; first leaves opposite or alternate, small,
subsequentleaves alternate and larger.
Other botanical information Terminalia
is a pantropical genus of about 200 species. In
mainland tropical Africa about 30 species occur
naturally, in Madagascar about 35. Several
orthographic variations occur of ‘bellirica’, including‘belerica’ and‘bellerica’.

dry regions associated with teak, sometimes in
considerable numbers. It is seldom found in
evergreen forest. It does not grow above 600 m
altitude and prefers periodically dry soils. It is
light-demanding, but somewhat shade-tolerant
in youth. It is fairly sensitive to frost when
young and moderately drought-tolerant. In its
natural area of distribution mean annual rainfall varies from 1000 to over 3000 mm.
Propagation and planting Germination
takes (2-)4-11 weeks after sowing. Pretreatment of the fruit stones enhances the germination rate; soaking in sulphuric acid for 15
minutes and breaking the stone with a hammer stroke are effective, with 80% and 75%
germination, respectively. Depulped stones
soaked in cold water for 48 hours even showed
a germination rate of 89%. Experiments with
vegetative propagation by cuttings were not successful, but patch buddinggavebetterresults.
When seedlings are raised in the nursery,
transplanting to the field before the taproot
has developed is strongly preferable. Clipping
of roots and shoots checks growth considerably;
stumping is not advised. For good results,
plantations have to be established on fertile
soils, and spacing hasto be fairly wide.
A protocol for micropropagation has been established in India, using axillary buds from
seedlings.
Management Locally in India, Terminalia
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bellirica is grown as medicinal plant in agroforestry and social forestry systems. Trees react
well to coppicing, but less well to pollarding.
Diseases and pests Living trees have few
diseases and pests. Phytophthora leaf blight
has been reported for seedlings. The seeds and
the wood are frequently attacked by boring
insects. Cankers caused by Corticium salmonicolor are commonly found in India in trees
having wounds.
Genetic resources Locally in India, Terminalia bellirica has become vulnerable. It is
planted only occasionally in tropical Africa and
the genetic diversity there is very limited.
Prospects Although Terminalia bellirica is
not indigenous in Africa and has been planted
in the past with little success, it may have prospects as medicinal plant in Africa. There exists extensive pharmacological information,
which confirms many applications in traditional medicine in Asia, including the treatment of
high blood pressure, diabetes, gastro-intestinal
complaints and wounds. The activity in the
treatment of trypanosomiasis is particularly
interesting for Africa because of increasing
resistance of the Trypanosomaparasite to the
usual drugs. Moreover, the fruits are the most
interesting part of the tree with regard to the
medicinal applications, and this makes sustainable harvesting relatively simple. However,
experimental plantings of Terminalia bellirica
in various regions of Africa are needed, as well
as more research on safe and optimal use of
medicines prepared from this tree before its exploitation in tropical Africa can be established.
Major references Choudhary, 2008; Fundter
et al., 1991; Gilani et al., 2008; Nag & De,
1995; Shabaet al., 2009.
Other references Anandet al., 1997; Dhingra
& Valecha, 2007; Gurib-Fakim et al., 1994; Kotangale, Vadlamudi & Rajurkar, 2006; Nandy,

Chakraborty & Podder, 1997; Pinmai et al.,
2008; Rukmini & Rao, 1986; Sabu & Kuttan,
2002; Sosef et al., 1995; Valsaraj et al., 1997.
Sources of illustration Fundteret al., 1991.

Authors E.N. Matu & R.H.M.J. Lemmens

TERMINALIA BENTZOE(L.) Lf.
Protologue Suppl. pl.: 434 (1782).
Family Combretaceae
Vernacular names Benjoin, bois benzoin,

bois binjouin, bois charron, badamier a petites
feuilles (Fr).

Origin and geographic distribution Ter-

Terminalia bentzoé — wild
minalia bentzoé is endemic to Réunion and
Mauritius, including Rodrigues.
Uses The bark resin is used to treat skin
infections and as sudorific, and bark decoctions
or infusions to treat diarrhoea and dysentery
and to stop bleeding. Leaf and bark decoctions
are taken to treat colds, cough and bronchitis,
usually in mixtures with other medicinal
plants. Leaf and fruit decoctions are administered as emmenagogue.
The wood has been used in construction and for
carpentry, cartwheels and dug-out canoes.
Terminalia bentzoé is sometimes planted for
reafforestation.
Properties The leaves contain saponins,
terpenes, triterpenes and phenols. The leaf oil
contains 65% citronellyl acetate, 23% neral, 2%

linalool, 1.5% geranyl tiglate and 1.5% ahumulene.
Methanolic bark and leaf extracts showed
promisingin-vitro antimalarial activity against
Plasmodium falciparum as well as in vivo in
mice infected by Plasmodium berghei.
Description Small to medium-sized tree up
to 20(-30) m tall; bole often slightly sinuous,
sometimes with buttresses; bark surface scaly
or fissured, grey to brown; crown with horizontal branches in whorls; twigs thickened towards apex, short reddish hairy, becoming glabrous. Leaves arranged spirally, clustered at
ends of twigs, simple; stipules absent; petiole
up to 6 cm long; blade elliptical to obovate,
8-15 cm x 2-7.5 cm, cuneate at base, obtuse to

slightly acuminate at apex, margins slightly
wavy, thin-leathery, glabrous, pinnately veined
with up to 12 pairs of lateral veins; leaves of
young twigs much narrowerthan those of older
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ones, reddish. Inflorescence an axillary spike
about as long as leaves. Flowers bisexual or
male, regular, 5-merous, 2.5-3 mm in diame-

ter, white to yellowish; calyx with tube and 5
lobes; corolla absent; stamens

10,

exserted;

ovary inferior, 1-celled. Fruit an ovoid winged
nut 2.5-38.5 em Xx 2-2.5 cm including the 2
wings, notched at apex, glabrous, greenish,

indehiscent, 1-seeded. Seedling with epigeal
germination.
Other botanical information In Terminalia bentzoé, 2 subspecies have been distinguished, subsp. bentzoé occurring in Réunion
and Mauritius, and subsp. rodriguesensis
Wickenslimited to Rodrigues.
Terminalia is a pantropical genus of about 200
species. In tropical mainland Africa about 30
species occur naturally, in Madagascar about
35. Some Terminalia spp. are used in traditional medicine in Madagascar.
Terminalia fatraea (Poir.) DC. is a shrub or
small tree up to 10(-25) m tall, endemic to
eastern Madagascar. Tea madefrom its barkis

drunk to treat colic and indigestion.
Terminalia monoceros H.Perrier is a shrub or
small to medium-sized tree up to 20 m tall,
endemic to southern Madagascar. Leaf infusions are taken to treat diarrhoea. Bark extracts showed antiviral activity against herpes
simplex virus. The wood is used in house construction and forcoffins.
Growth and development Trees can be
found flowering from August to November and
fruits can be collected from November—
February.
Ecology Terminalia bentzoé occurs in semideciduous and evergreen lowland forest, often
on rockyhills or in valleys.
Propagation and planting Freshly fallen
fruits are usually collected from the ground. To
break their dormancy, they are often dried for
2-7 days and the wings are subsequently removed manually. The fruits are several times
alternately immersed in water for 2-3 hours
and rinsed. This procedure promotes germination and increases the germination rate considerably. Pre-treated fruits should be covered

lings, limiting natural regeneration.
Harvesting For medicinal purposes, the
bark of trees is often harvested, and this may
lead to ring-barking, which may kill the trees.
Genetic resources Terminalia bentzoë has
a small distribution area and is rare. The
numbers of adult trees are small; they are estimated at less than 500 individuals in Mauritius and much less in Réunion and Rodrigues.
Terminalia bentzoë is classified as vulnerable
in the IUCN Red List.
Prospects Terminalia bentzoë is traditionally used to treat diarrhoea and other bacterial
infections. However, no pharmacological research has been done to confirm these uses. Its
antimalarial activity merits further research as
well.
Terminalia bentzoë is threatened and needs
protection. It can be readily propagated by pretreated fruits, and should be used in reaffor-

estation programmes in its natural distribution
area.
Major references Gurib-Fakim & Brendler,
2004; Gurib-Fakim, Guého & Bissoondoyal,
1995; Lavergne, 2001; Sarrailh, Baret & Rivi-

ére, 2008; Wickens, 1993.
Other references Capuron, 1973; GuribFakim & Demarne, 1994; Gurib-Fakim et al.,
1994; Hudson, Lee & Rasoanaivo, 2000; Jonville et al., 2008; Jonville et al., 2011; Lavergne

& Véra, 1989; Neuwinger, 2000; Page, 1998.
Authors E.N. Matu & R.H.M.J. Lemmens

TERMINALIA BRACHYSTEMMA Welw. ex Hiern
Protologue Cat. afr. pl. 1: 340 (1898).
Family Combretaceae
Chromosome number 2n = 24, 26

Vernacular names Kalahari cluster-leaf,
Kalahari sand cluster-leaf, Kalahari sand ter-

minalia (En).
Origin and geographic distribution Terminalia brachystemma occurs from southern
DR Congo and Tanzania south to northern
South Africa.
Uses A root decoction is taken to treat stom-

with a thin layer of soil or straw, and germina-

ach-ache, urinary schistosomiasis, haematuria

tion starts after 20-30 days but may take up to
2 months. Fruits which have not been treated
may start germinating after 30-50 days, but
germination may take more than 4 months.
Thefruits can be stored for over 2 years under
cool conditions. Seedlings stay in the nursery
for 5-6 months.
Diseases andpests Deer often feed on seed-

and toothache. A root infusion is taken for bile
emesis while the bark or root powderis added
to porridge and taken to treat constipation and
diarrhoea, depending on the dosage.
The woodis used for construction and to make
poles and tool handles. The root bark is made
into cordage and used in fence and hut construction and tying of bundles.
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is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35. Terminalia
brachystemma hybridizes easily with Terminalia sericea Burch. ex DC. and hybrids are
commonly found throughout its distribution
area.
Terminalia phanerophlebia Engl. & Diels occurs in southern Mozambique and northeastern South Africa. Root extracts or infusions
are used to treat venereal diseases, diarrhoea,

dysentery, colic, pneumonia, cough, skin diseases,

Terminalia brachystemma — wild
Properties From the leaves chebulanin,
betulinic acid, ursolic acid, catechin, isoorientin, orientin, isovitexin and punicalagin were
isolated. Punicalagin showed good activity
against several Candida spp. in vitro. Acetone
leaf extracts showed significant antifungal
activity against Candida albicans, Cryptococcus neoformans, Aspergillus fumigatus, Microsporum canis and Sporothrix schenkii. Root,
leaf and fruit extracts showed low activity
against the trematode Schistosoma mansoni
and the cestode Hymenolepis diminuta.
Description Small deciduous or semideciduous tree or shrub, up to 5-8 m high,
crown flat-rounded; bark grey to dark-brown,

longitudinally fissured; branchlets short-hairy
or glabrous with purplish-brown bark peeling
off. Leaves spirally arranged, simple, entire,
(almost) sessile; stipules absent; blade broadly
obovate to obovate-elliptical, 9-15 cm x 5—7 cm,

apex obtuse to rounded, sometimes shortly
cuspidate,

base

narrowly cuneate,

leathery,

glabrous or sparsely short-hairy, especially on
the midrib, pinnately veined with 10-20 pairs
of lateral veins. Inflorescences an axillary spike
7.5-11 cm long, often in axils of fallen leaves,
glabrous or sparsely to densely rough hairy.
Flowers bisexual or male, regular, 5-merous,

white; receptacle spindle-shaped, glabrous to
variously roughly hairy; sepals triangular,
apex acuminate; petals absent; stamens 10, 3—

3.5 mm long. Fruit a winged nut, elliptical to
elliptical-oblong, 4-5.5 cm Xx 2.3-2.5 cm, apex
obtuse to rounded and notched, base cuneate,
purplish or reddish-brown, stipe 5-7 mm long,
1-seeded.
Other botanical information Terminalia

schistosomiasis

and

gonorrhoea,

and

applied as an eye wash to treat ophthalmia.
Leaf extracts are taken to treat diarrhoea and
stomach complaints, and a leaf infusion to
treat cough. Pulverized leaves are applied as a
dressing to wounds.
Growth and development In Namibia
Terminalia brachystemma flowers in October
and fruits from December to May.
Ecology Terminalia brachystemmaoccurs in
dry and open woodland, often on sand, or in
swampforest, from sea-level up to 2000 m altitude.
Propagation and planting Average 1000
seed weight varies from 257 to 343 g.
Genetic
resources
Terminalia
brachystemmais relatively common throughoutits
distribution area and is not at risk of genetic
erosion.
Prospects Terminalia brachystemma will
probably remain of local medicinal importance
as a medicinal plant. Its confirmed antifungal
activity merits further research.
Major references Bingham, 1990; Coates
Palgrave, 2002; Gelfand et al., 1985; Neuwinger,
2000; Wickens, 1973.

Other references Leyens & Lobin, 2009;
Liu et al., 2009; Masoko & Eloff, 2005;
Molgaardet al., 2001.
Authors E.N. Matu

TERMINALIA BROWNII Fresen.

Protologue Mus. Senckenberg.2: 152 (1837).
Family Combretaceae
Vernacular names Red pod terminalia
(En). Mbarao, mwalambe (Sw).
Origin and geographic distribution Terminalia brownii is widely distributed from
northern Nigeria eastward to Somalia and
southward to eastern DR Congo and northern
Tanzania. It also occurs in Yemen.
Uses Terminalia brownii is widely used in
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Terminalia brownii — wild
African traditional medicine. Infusions of the
wood are taken to treat cough, and bark decoctions to treat jaundice, malaria, tuberculosis,
epilepsy, urino-genital problems, syphilis and
gonorrhoea, and as anthelmintic. Stem and
bark decoctions are taken against body swellings. Bast fibres are chewedfor the treatment
of yellow fever. Leaves are administered to

oleanane-type triterpenoids. A chromone derivative named terminalianone was isolated
from the plant. Bark and fruits were found to
contain about 19% tannin. Bark extracts
showed moderate ascaricidal activity. It has
been recommended to administer extracts of
Terminalia brownii for only shorter periods of
time to livestock to avoid decreased nutrient
utilization due to the presence of tannins. Bark
extracts showed antibacterial activity against
standard strains of Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Salmonella typhi and
Bacillus anthracis and antifungal activity
against Candida albicans and Cryptococcus
neoformans. Aqueous extracts exhibited the
highest activity against both bacteria and fungi. These findings support the use in traditional medicine against complaints such as diarrhoea and sexually transmitted diseases. The
bark extracts exhibited relatively mild cytotoxic activity against brine shrimp larvae, but
wood extracts were more toxic.

The wood is yellowish brown and moderately
heavy, with a density of about 800 kg/m? at
12% moisture content. It air dries well with
little degrade. It is strong, fairly hard, easy to

treat stomach complaints, colic, diarrhoea, eye

saw and work, and durable, being quite re-

infections, fungal infections and ringworm, and
as abortifacient. Roots are used againstallergic

sistant to fungi, boring insects and termites.
The roots produce a yellow dye.
In-vitro dry matter digestibility of Terminalia
brownii leaves was 40%.
Adulterations and substitutes Other
Terminalia species are often used for similar
medicinal purposes and it is difficult to differentiate between the dried stem barks from
different species found in the local markets.
Description Deciduous shrub or small tree
up to 15 m tall; bole often low-branching; bark
surface fissured, grey, inner bark thick, fibrous, dull red-brown; crown umbrella-shaped,
with spreading branches; twigs initially hairy,
becoming glabrous. Leaves arranged spirally,
simple and entire; stipules absent; petiole
0.5-3.5(-4) cm long; blade elliptical to obovate,

reactions. In veterinary medicine, leaves are

given to livestock to treat diarrhoea and leaf
extracts are applied for the treatment of conjunctivitis. Pastoral communities in Sudan,
Kenya, Uganda and Tanzania use leaf and
bark decoctions to treat worms and babesiosis
in cattle and goats.
The wood is used for construction in house
building, and for joinery, furniture, fence posts,
canoes, utensils, tool handles, carvings, bee-

hives andsticks. It is also used as firewood and
for charcoal production. The smoke of burning
wood and bark is used as a perfume for hair
and body. The bark is used for tanning hides.
The fruits are edible, although they are bitter.

The leaves are commonly browsed bylivestock
and the tree is planted for soil improvement
producing good mulch, as shadetree for crops
andlivestock, and occasionally as an ornamental tree.
Production and international trade The
bark, roots and seeds are locally sold in markets for medicinal purposes. In Kenya seeds
are sold for about US$ 30 per kg.
Properties Terminalia brownii bark and
leaves contain saponins, including bidesmoside

7-16 cm X 2.5-10 cm, base rounded to cuneate,

apex obtuse to acute, sometimesslightly acuminate, papery or thin-leathery, glabrous or
hairy beneath, pinnately veined with 7-11
pairs of lateral veins. Inflorescence an axillary
spike 5-12(-14) cm long, short-hairy. Flowers
bisexual or male, regular, 5-merous, 4-7 mm in
diameter, whitish or creamy, scented; calyx

with glabrous tube and 5 lobes; corolla absent;
stamens 10, exserted; ovary inferior, 1-celled.
Fruit an ellipsoid winged nut 2.5-6 cm x
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zeide

Terminalia brownii — 1, tree habit; 2, flowering
twig; 3, fruit.

Redrawn and adapted by J.M. de Vries
1.5-3.5 cm including the large wing, glabrous,
reddish purple, indehiscent, 1-seeded.
Other botanical information Terminalia
is a pantropical genusof about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35.
Terminalia kilimandscharica Engl. resembles
Terminalia brownii, but differs in its hairy
flowers and slightly hairy fruit. It is a small
tree up to 10(-15) m tall restricted to southern

Kenya and north-eastern Tanzania. Bark and
root decoctions are taken to treat cough, asthma, colds and cancer, and as anodyne. Bark

extracts showed marked antibacterial activity
and leaf extracts molluscicidal activity. The
yellowish to greenish brown, fairly heavy wood
is used for construction, flooring, joinery, furniture and carvings.
Growth and development Flowering of
trees is often in the secondhalf of the dry season, often just after the development of new
foliage. The flowers are pollinated by insects.
Ripe fruits develop 5-6 months after flowering.
Ecology Terminalia brownii is widespread
in semi-arid areas in deciduous woodland and

bushy grassland up to 2000 m altitude. The
mean annual rainfall in its area of distribution
is 500-1300 mm. It often occurs on rocky outcrops, and nearrivers in dry areas, and prefers
deep, sandy soils, but it is also widespread on
well-drained loamysoils.
Propagation and planting There are
about 3000 seeds per kg. Dryingof the fruits to
10-12% is recommended before storage and
sowing. Their viability may be maintained for
several years in hermetic storage at 3°C. Under
favourable conditions, fresh or pre-treated
seeds germinate with about 30% success within
60-90 days. However, tests in Sudan showed
that Terminalia brownii seeds are often not
viable and that they needed an after-ripening
period of 18 months to break their dormancy.
Soaking in sulfuric acid for 60 minutes gave a
germination rate of 25%, and V-shaped nipping
at the end of the seed wheretheradicle is located 55%. After sowing, fruits should be covered with 1 cm of soil or sand. Terminalia
brownii can be propagated by stem cuttings,
but in experiments the rooting success was low,
10-15%. Sometimes wildlings are collected for
planting. Transplanted seedlings in semi-arid
sites need initial irrigation to reach fair establishmentrates.
Management The trees can be coppiced,
lopped and pollarded.
Diseases andpests Seeds are susceptible to
attack by various insects.
Genetic resources In general, Terminalia
brownii is widespread and common, butit is
irregularly distributed. In Sudan it is listed
among endangered species due to overexploitation.
Prospects Terminalia brownii has a wide
range of medicinal uses in African traditional
medicine, some of which have been confirmed
in pharmacological research. However, more
research is needed to isolate and evaluate the
bioactive constituents. The development of
techniques for sustainable harvesting are
needed because mainly bark and wood are used
in traditional medicine, which mayeasily harm
the tree. Terminalia brownii is useful for planting in agroforestry systems, providing shade,
good-quality mulch, forage, wood and tanning
material, and should be highly valued as multipurpose tree for semi-arid regions.
Major references Arbonnier, 2004; BekeleTesemma,

2007;

Chikamai et

al.,

undated;

Katende, Birnie & Tengnäs, 1995; Kitalyi et
al., 2002; Liben, 1968; Maundu & Tengnäs
(Editors), 2005; Thulin, 1993; Wickens, 19738;
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World Agroforestry Centre, undated.
Other references Allen, 2007;

Burkill,

1985; Emaruk & Deogracious, 2006; Heine &

Heine, 1988a; Jansen, 1981; Kareru et al.,
2007; Kareru et al., 2008a; Kareru et al.,
2008b; Kiambi, 1999; Kitalyi et al., 2002; Kokwaro, 1993; Mbwamboet al., 2007; Negishi et
al., 2011; Neuwinger, 2000; Noad & Birnie,
1989; Sommerlatte & Sommerlatte, 1990;

Specht & Schaefer, 1990; Teel, 1984; Vollesen,
1995; Wondimu, Asfaw & Kelbessa, 2007.
Sources of illustration Teel, 1984; Thulin,

1993.
Authors D.M. Mosango

used as anthelmintic in cattle and to treat eye
diseases in livestock.
The wood is used for poles in construction, for
utensils such as mortars, as firewood and for
charcoal production. A brown dye can be prepared from the roots; it has been used for dyeing cloths. Roots are used as chew-sticks. The
flowers are muchvisited by honeybees.
Properties From the wood the triterpene
terminolic acid, and ellagic acid, trimethylellagic acid and tetramethylellagic acid have
been isolated. Ellagic acid may be responsible
for the haemostatic activity of the bark. The
presence of flavonoids and tannins has been
demonstrated for the leaves. Bark and root
extracts showed antibacterial activity, and leaf

TERMINALIA LAXIFLORAEngl. & Diels
Protologue Engl., Monogr. afrik. PflanzenFam. 4: 12, t. 2B (1900).
Family Combretaceae
Origin and geographic distribution Terminalia laxiflora is widely distributed from
Senegal and Gambia eastward to western
Ethiopia and Uganda, and southward to northeastern DR Congo.
Uses Pulverized bark is applied to wounds,
yaws and haemorrhoids because of its haemostatic and healing effects. Bark decoctions are
used in a bath to treat haemorrhoids and are
taken as diuretic. In Sudan the bark has been
used in the treatment of malaria. Root decoctions are taken to treat diarrhoea, dysentery
and jaundice, and applied to itchy eyes. Leaf
extracts are also used against diarrhoea,
whereas extracts of various plant parts are
administered to treat tuberculosis and cough.
In veterinary medicine, bark decoctions are

extracts antifungalactivity.
The pale brown heartwood is fairly distinctly
demarcated from the about 5 cm wide, yellowish sapwood with a greenish tinge. The wood
has a moderately coarse texture, and is heavy

and hard.
Adulterations and substitutes Other
Terminalia species are often used for similar
medicinal purposes andit is difficult to differentiate between the dried stem barks from
different species found in the local markets.
Description Deciduous small tree up to 15
m tall; bole often crooked and low-branching,
up to 50 cm in diameter; bark surface deeply
fissured, dark grey to brownish grey, inner
bark

thick,

fibrous,

dull

red-brown;

crown

open, with spreading branches; twigs very soon
becoming glabrous, purplish. Leaves arranged
spirally, simple and entire; stipules absent;
petiole (2-)3-5(-10) cm long; bladeelliptical to
obovate, 10-30 cm X 8-11 cm, rounded to cuneate at base, rounded to obtuse or short-

acuminate at apex, papery or thin-leathery,
usually glabrous, pinnately veined with 9-17
pairs of lateral veins. Inflorescence an axillary
spike 9-15 cm long, glabrous or short-hairy.
Flowers bisexual or male, regular, 5-merous, c.
5 mm in diameter, creamy white, scented; ca-

lyx with glabrous to hairy tube and 5 lobes;
corolla absent; stamens

10, exserted; ovary

inferior, 1-celled. Fruit an oblong to ellipsoid
winged nut 5-9 cm X 2-3.5 cm including the
large wing, glabrous, yellowish brown, indehiscent, 1-seeded.
Other botanical information Terminalia
is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35.

Terminalia laxiflora — wild

Growth and development Flowering of
trees is often in the secondhalf of the dry sea-
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son, often just after the development of new
foliage. In Ethiopia trees flower in June to September and ripe fruits develop 2-4 months
after flowering.
Ecology Terminalia laxiflora is widespread
in deciduous woodland and bushy grassland up
to 2200 m altitude. The mean annualrainfall
in its area of distribution in Ethiopia is reported to be 1400-2000 mm, but elsewhere it can
be muchless. It often occurs near rivers and
can be found on a wide variety of soil types,
also in poorly drained localities. The thick,
corky bark makesthe tree quite fire-resistant.
Propagation and planting The germination rate of seed is highly variable, ranging
from 0% to 70%, even when the seeds have

been treated with sulphuric acid. This is partly
due to dormancy of the seed, but also to damage by insects. The seeds can be stored for considerable periods of time if they are well dried
andprotected against insects.
Diseases and pests Seedsare susceptible to
attack by variousinsects.
Genetic resources Terminalia laxiflora is
widespread and fairly common, although trees
often occur scattered. It does not seem to be
threatened by genetic erosion.
The genetic variation of Terminalia laxiflora
trees in the Blue Nile State in Sudan was examined using the RAPD marker method; it was
demonstrated to be high.
Prospects Terminalia laxiflora has a fairly
wide range of medicinal uses in African traditional medicine, but has hardly been subject to
pharmacological research. The development of
techniques for sustainable harvesting are advisable because mainly bark and wood are used
in traditional medicine, which may easily harm
the tree. It has been recommended to select
seed trees with high germination rates for afforestation programmes because of the high
genetic variation.
Major references Arbonnier, 2004; Bekele-

TERMINALIA MACROPTERAGuill. & Perr.
Protologue Fl. Seneg. tent. 1(7): 276, t. 63
(1832).
Family Combretaceae
Vernacular names Badamier du Sénégal (Fr).
Origin and geographic distribution Terminalia macroptera is widely distributed from
Senegal and Gambia eastward to western
Ethiopia and Uganda, and southward to northeastern DR Congo.
Uses Terminalia macroptera is an important
medicinal plant in West African savannaareas;
many plant parts are commonly used in traditional medicine against a wide variety of diseases. Root decoctions or infusions are applied
as a tonic, and to treat malaria, hepatitis, ve-

nereal diseases and conjunctivitis. The roots
are used as diuretic and aphrodisiac, and in
the treatment of depression, cough, syphilis,
urinary infections, female infertility, tuberculosis, diarrhoea, wounds, haemorrhoids, snake-

bites and skin diseases. Root juice is applied to
sores in the mouth andto treat gingivitis. Bark
decoctions are applied to wounds andboils and
are taken to treat hepatitis, body pain, rheumatism andcough, whereas barksapis used to
treat ear-ache. Wood macerations are taken
against stomach-ache. Leaf sap is taken
against diarrhoea, and the leaves are further
used in the treatment of gastritis, colic, tuberculosis, fever, high blood pressure, diabetes,

epilepsy, headache, migraine, fractures, vaginal infections, alopecia, conjunctivitis, wounds

and skin diseases including ringworm. Fruits
are used in mixtures to treat snakebites. The
seeds serve to treat migraine. The barkis given
to cattle as a tranquilizer.

Tesemma, 2007; Burkill, 1985; Mamoun, Mahagoub & Hamza, 2009; Wickens, 1973.
Other references Batawila et al., 2005;

Burkill, 2000; Djoueche, Azebaze & Dongmo,
2011; Ekong & Idemudia, 1967; Liben, 1968;
Mahmoud et al., 1995; Neuwinger, 2000; Som-

merlatte & Sommerlatte, 1990; Taita, 2000;
Vollesen, 1995.
Authors H.S. Foyet & P. Nana

Terminalia macroptera — wild
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The wood is used for posts and poles in house
construction, for carpentry, boat ribs, agricultural implements, boxes and beehives. It is
suitable for heavy flooring, mine props, railway
sleepers, sporting goods, toys, novelties and
tool handles. It is also used as firewood and for
charcoal production. The fragrant heartwoodis
used as a perfume. A yellowish brown dye can
be prepared from the root bark; it has been
used for dyeing cloths. A blackish dye can be
prepared from the leaves; it is also used for
dyeing cloths and to prepare ink. Leaves have
been eaten as a vegetable in times of famine.
The foliage is occasionally browsed by cattle.
Leaves are used to clean pots and to cover baskets with food. Terminalia macroptera is considered useful for reafforestation. Twigs are
used as chew-sticks.
Properties Trimethylellagic acid and two
triterpene glucopyranosyl esters have been
isolated from the bark. These compounds
showed activity against Bacillus subtilis, and
exhibited haemolytic activity. Chebulic acid
trimethyl ester was isolated from methanolic
leaf extracts; it showed high radical scavenging
activity. The presence of ellagitannin derivatives has been demonstrated for the roots.
Punicalagin and terchebulin were isolated from
the extracts as major active compounds. Corilagin exhibited radical scavenging activity as
well as moderate xanthine oxidase inhibiting
activity; it is also known to possess antiinflammatory and antiviral effects. Root extracts showed antibacterial activity against a
wide array of bacteria including Shigella dysenteriae, Staphylococcus aureus and Vibrio
cholerae, as well as slight antifungal activity
against Candida albicans. In tests root extracts were demonstrated to have significant
in-vitro activity against Helicobacter pylori,
confirming the utility of the roots to treat
stomach complaints. Leaf extracts demonstrated antibacterial effects against Neisseria gonorrhoea strains. Aqueous root bark extracts
showed pronounced in-vitro antimalarial activity against chloroquine-resistant strains of
Plasmodium falciparum. Stem extracts showed
slight molluscicidal activity.
The yellowish to pale brown heartwoodis fairly
distinctly demarcated from the narrow, yellowish grey sapwood. The grain is often inter-

grain 58 N/mm?, cleavage 15 N/mm and
Chalais-Meudon side hardness 6.3. The wood is
difficult to work and plane due to its hardness
and interlocked grain. It holds nails well, but
pre-boring is needed. It is fairly durable, although it is liable to attack by pinhole borers
and the sapwood to Lyctus. The saw dust may
cause skin irritations.
Adulterations and_ substitutes Other
Terminalia species are often used for similar
medicinal purposes andit is difficult to differentiate between the dried stem barks from
different species found in the local markets.
Description Deciduous small tree up to
13(-20) m tall; bole often crooked and lowbranching, up to 100 cm in diameter; bark surface deeply fissured, brown to black, inner bark
thick, fibrous, brown to orange; crown open,

with spreading branches; twigs glabrous, greybrown to purplish black, soon becomingcorky.
Leaves arranged spirally, simple and entire;
stipules absent; petiole 0-2 cm long; blade elliptical to obovate, 15-37 cm x 6-17 cm, cune-

ate at base,

rounded to obtuse or short-

acuminate

apex,

at

thin-leathery,

glabrous,

pinnately veined with 12-25 pairs of lateral

I

locked, texture coarse. The wood is heavy, with

a density of about 890 kg/m? at 12% moisture
content. The shrinkage rates during drying are
high. At 12% moisture content, the modulus of
rupture is 113 N/mm?, compression parallel to

Terminalia macroptera — 1, flowering twig; 2,
flower; 8, fruits.
Redrawn and adapted by J.M. de Vries
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veins. Inflorescence an axillary spike 8-22 cm
long, glabrous or short-hairy. Flowers bisexual
or male, regular, 5-merous, c. 4 mm in diame-

ter, creamy white, scented; calyx with glabrous
tube and 5 lobes; corolla absent; stamens 10,

3.5-4.5 mm long, exserted; ovary inferior, 1celled. Fruit an oblong to ellipsoid winged nut
(4-)8-10(-18) cm x 2.5-4(-8) cm including the
large wing, glabrous, reddish brown, indehiscent, 1-seeded.

Other botanical information Terminalia
is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35.

Growth and development Flowering of
trees is often in the second half of the dry season, often just after the development of new
foliage. In Ghana Terminalia macroptera flowers in February-March, in Nigeria in February—May, and fruits develop 2-5 months later
but persist for a long time onthetree.
Ecology Terminalia macroptera is widespread in deciduous open woodland and bushy
grassland up to 1400 m altitude. It often occurs
near rivers on poorly drained clay soils, but can
also be found on black cotton soil, rocky slopes
and termite mounds. The thick, corky bark

makesthetree quite fire-resistant.
Propagation and planting Terminalia
macroptera can be propagated by fruits or cuttings. It is recommended to pre-treat the fruits
by clipping both ends before sowing.
Diseases and pests Leaves are very commonly damaged by insects. Fruits are commonly galled, and then spherical and wingless.
Genetic resources Terminalia macroptera
is widespread and common, often even abundant in many regions within its distribution
area. It does not seem to be threatened by genetic erosion, although it is locally threatened
by over-exploitation, e.g. in Mali.
Prospects Terminalia macroptera is a characteristic multipurpose savanna tree of West
and Central Africa. There is very little information on proper propagation and planting
techniques and this warrants for research, as
well as the development of techniques for sustainable harvesting because mainly bark and
wood are used in traditional medicine, which
mayeasily harm thetree.
The analgesic and wound-healing properties of
Terminalia macroptera merit further investigations. The pronounced activity of root extracts against Helicobacter pyloriis interesting
becausethis bacterial pathogen associated with
chronic-active gastritis and peptic ulcer in

many people worldwide has become resistant
to manyantibiotics. It has been suggested that
combination of Terminalia macroptera preparations with antibiotics might be worthwhile to
study in research becausethe ellagitannin corilagin presentin the leaves has been reported to
potentiate the activity of B-lactam antibiotics
against methicillin-resistant strains of Staphylococcus aureus.
Major references Arbonnier, 2004; Berhaut, 1974; Burkill, 1985; Irvine, 1961; Pham
et al., 2010; Pham et al., 2011; Silva et al.,
2012; von Maydell, 1986; Wickens, 1973.
Other references Adjanohoun et al., 1979;
Bolza & Keating, 1972; Burkill, 2000; Conrad

et al, 200la; Conrad et al, 2001b;: Cuny,
Sanogo & Sommer, 1997; Geerling, 1982; Inngjerdingen et al., 2004; Keay, 1989; Liben,

1968; Nacoulma-Ouédraogo & Millogo-Rasolodimby, 2002; Neuwinger, 2000; Sanon et al.,
2003; Silva et al., 2002; Silva et al., 1996; Silva
et al., 1997b; Takahashi, 1978; Vollesen, 1995.
Sources ofillustration Griffiths, 1957.
AuthorsR. Sanogo

TERMINALIA SCHIMPERIANAHochst.
Protologue Sched. G.W.Schimp., Iter Abyss.,
sectio III, No 1638 (1844).
Family Combretaceae
Synonyms Terminalia glaucescens Planch.
ex Benth. (1849).
Origin and geographic distribution Terminalia schimperiana is widely distributed
from Guinea eastward to Ethiopia, and southward to northern DR Congo, Uganda and
north-western Tanzania.

Terminalia schimperiana — wild
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Uses Terminalia schimperiana is an important medicinal plant in savanna areas
throughout its distribution area. Pulverized
roots and root bark are applied to wounds,
burns, ulcers and skin diseases including leprosy. Root powder is taken to treat epilepsy.
Root decoctions are used to treat malaria, hepatitis and cough. The roots are commonly used
as chewing sticks for dental care, and they are
also chewed as laxative, tonic and aphrodisiac.
Bark decoctions are administered as purgative
and to treat malaria, diarrhoea and pinworm
infections. Leaf decoctions are applied to treat
burns and headache, and are taken against

ia coli. Terminalia schimperiana extracts
showed hypoglycaemic activity in tests with
rats. Tests in mice showed protection by leaf
extracts against streptozotocin-induced oxidative stress, which supports its traditional use
for the treatment of diabetes and obesity. Ethanolic and aqueous extracts demonstrated activity against Mycobacterium tuberculosis. Leaf
and root extracts showedsignificant antifungal
activity against dermatophytes andyeasts.
The pale brown to pale greenish brown heartwoodis distinctly demarcated from the narrow,
yellowish grey sapwood. The grain is straight

malaria, stomach-ache, hepatitis, amenorrhoea,

heavy, with a density of about 850 kg/m? at
12% moisture content. It should be dried slowly
because it is liable to distortion. The shrinkage
rates are quite high, from green to oven dry
5.3% radial and 7.2% tangential. The wood is
difficult to saw, work and plane due to its
hardness and often interlocked grain. It holds
nails well, but pre-boring is needed. It is fairly
durable, although it may be liable to attack by
termites and the sapwood to Lyctus. The saw
dust may cause irritations to skin and mucous
membranes.
Adulterations and_ substitutes Other
Terminalia species are often used for similar
medicinal purposes andit is difficult to differentiate between the dried stem barks from
different species found in the local markets.
Description Deciduous small tree up to
10(-20) m tall; bole often crooked and lowbranching, up to 60 cm in diameter; bark surface deeply fissured, brown to black, inner bark

cough, asthma, diabetes, obesity and elephantiasis. Fruits serve as vermifuge.
The wood is used in house construction, and for

mortars and dug-out canoes. It is suitable for
flooring, joinery, mine props, vehicle bodies,
railway sleepers, toys, novelties, agricultural
implements and tool handles. The tough wood
of the roots is used for walking sticks and
bows. The woodis also used as firewood and for
the production of charcoal of excellent quality.
In Ethiopia the bark has been used for tanning,
in DR Congo the wood for dyeing leather pale
brown, andin Sudantheroots for dyeing cloths
blackish. The flowers are muchvisited by honey bees; the honey produced is said to be of
good quality. Bark is used for making beehives.
Properties Arjunic acid, arjungenin, sericoside,

friedelin,

glaucinoic

acid,

f-sitosterol,

stigmasterol, lupeol, betulinic acid, B-amyrin
and terminalin A have been isolated from the
bark; several of these compounds showed Bglucuronidase inhibitory activity. Tannins,
alkaloids and saponins are present in various
plant parts, but roots contain higher amounts
of these compounds thanotherplant parts.
In in-vitro tests, bark and leaf extracts showed

pronounced antimalarial and trypanocidal activities. Ethanol and pentane extracts exhibited antiplasmodial activity on stages correspondingto cell division of the parasite. Ethanol extracts showed moderate toxicity when
tested on humanfibroblastcells.
The chewing sticks made from Terminalia
schimperiana roots showeddistinct antibacterial activity against various bacteria including
Staphylococcus aureus, Staphylococcus auricularis, Staphylococcus saprophyticus and Streptococcus mutans, confirming the use for the
maintenance of oral hygiene in rural communities. Root, bark and leaf extracts also inhibited

the growth of Salmonella typhi and Escherich-

or interlocked, texture coarse. The wood is

thick, fibrous, yellowish to reddish, turning

brown upon exposure; crown rounded, open,
with spreading branches; twigs short-hairy to
nearly glabrous, pale brown to blackish. Leaves
arranged spirally, simple and entire; stipules
absent; petiole 1.5—5 cm long; bladeelliptical to
obovate, 7-25 cm X 3-11 cm, cuneate to rounded at base, obtuse to short-acuminate at apex,

thin-leathery, densely hairy below but sometimes becoming glabrous, pinnately veined
with 8-18 pairs of lateral veins. Inflorescence
an axillary spike 7-17 cm long, short-hairy.
Flowers bisexual or male, regular, 5-merous, c.
5 mm in diameter, creamy white, with a bad

smell; calyx with short-hairy tube and 5 lobes;
corolla absent; stamens 10, 3-4 mm long, exserted; ovary inferior, 1-celled. Fruit an oblong
to ellipsoid winged nut 5.5-9 cm x 2-3.5 cm
including the large wing, finely hairy, brown,
indehiscent, 1-seeded.
Other botanical information Terminalia
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Terminalia stenostachya Engl. & Diels is a
shrub or small tree up to 12(—20) m tall occurring in southern DR Congo, Tanzania, Malawi,
Zambia,

Zimbabwe

and

Mozambique.

Root

decoctions and infusions are taken to treat
epilepsy and as antidote in cases of poisoning.
Root and bark extracts, and to a lesser extent

Terminalia schimperiana — 1, flowering twig; 2,
bisexual flower; 3, male flower; 4, fruiting twig.
Redrawn and adapted by J.M. de Vries
is a pantropical genus of about 200 species. In
tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35.
In the literature, Terminalia schimperiana has
been confused with Terminalia avicennioides
Guill. & Perr. Literature referring to specimens from East Africa under the name Terminalia avicennioides probably relates to Terminalia schimperiana; Terminalia avicennioides
does not occur east from the Central African
Republic.
Several other Terminalia species are medicinally used in tropical Africa.
Terminalia kaiserana F.Hoffm. is a shrub or
small tree up to 10 m tall occurring in Burundi,
Tanzania, Malawi and Zambia. Similarly to
Terminalia schimperiana, its roots are commonly used in traditional medicine. Root decoctions, sometimes in combination with leaf sap,
are taken to treat schistosomiasis, cough, car-

diac problems, scabies and gonorrhoea, and as
anodyne and aphrodisiac. Powdered roots are
taken in water against diarrhoea. Root extracts
of Terminalia kaiserana showed marked antibacterial and antifungalactivities.

leaf extracts, showed significant antibacterial
activity.
Terminalia trichopoda Diels is a small tree up
to 10(—20) m tall occurring in Tanzania, Malawi, Zambia, Botswana, Zimbabwe and Mozambique. Root decoctions and infusions are taken
to treat stomach-ache, bark and leaf decoctions
against abdominalpain.
Growth and development The growth of
Terminalia schimperiana is fairly rapid; in
Côte d'Ivoire a mean annual height growth of
22.5 cm has been recorded, which was higher
than accompanying savanna trees. Flowering
of trees is often in the second half of the dry
season, often just after the development of new
foliage. In Ghana Terminalia schimperiana
flowers in March-June, in Nigeria in February—May,and fruits ripen about 5 monthslater
but persist for a long time on thetree.
Ecology Terminalia schimperiana is widespread in deciduous open woodland and bushy
grassland up to 2200 m altitude. It often persists in cultivated areas andis reported to be a
pioneer species in savanna resulting from the
clearing of forest and in abandoned farmland.
It can be found on any type of soil, but in
Uganda it is reported to prefer loamy black
cotton soil. The thick, corky bark makes the
tree somewhatfire-resistant.
Propagation and planting It is recommended to spray the fruits with water after
collecting and subsequently cover them with
grass or leaves for 1-2 days, after which the
seeds can be extracted from the soft fruit.
However, for storage whole fruits should be
used. Before sowing, seeds should be immersed
in cold water for one night. Seeds are often
sown directly into the field. Wildlings are
sometimes collected for planting.
Management
Terminalia
schimperiana
trees can be coppiced.
Genetic resources Terminalia schimperiana is widespread and common,

often even

abundant in manyregions within its distribution area. It does not seem to be threatened by
genetic erosion, although it may be locally
threatened by over-exploitation.
Prospects Terminalia schimperiana is a
multipurpose tree, which has been recom-
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mendedfor planting in mixed plantations with
other medicinal tree species in Uganda. There
is little information on proper propagation and
planting techniques and this warrants for research, as well as the development of techniques for sustainable harvesting because
mainly roots and bark are used in traditional
medicine, which may easily harm the tree.
Terminalia schimperiana roots have been suggested to have great potential in dentifrice
production. The wound-healing properties of
various plant parts also merit further investigations.
Major references Arbonnier, 2004; Burkill,
1985; Irvine, 1961; Katende, Birnie & Tengnäs,
1995; Mustofa et al., 2000; Njomenet al., 2008;

Nkomo, 2007; Ogundiyaet al., 2009; Ojo, Ajayi
Terminalia spinosa — wild

& Anibijuwon, 2007; Wickens, 1973.

Other references Adebayo & Ishola, 2009;
Akande & Hayashi,

1998; Atindehou et al.,

2004; Atta-Ur-Rahmanet al., 2002; Batawila et
al., 2005; Bolza & Keating, 1972; Dauget &
Menaut,

1995;

Geerling,

1982; Keay,

1989;

Koudou, Roblot & Wylde, 1995; Kpakote et al.,
1998; Liben, 1968; Neuwinger, 2000; Okpekon
et al., 2004; Sorssa, 1992; Stangeland, Tabuti

& Lye, 2011; Tabuti, Lye & Dhillion, 2003;
Taiwo, Xu & Lee, 1999; Takahashi, 1978;
Vollesen, 1995.
Sources of illustration Vollesen, 1995.
Authors R.H.M.J. Lemmens

demonstrated to have strong in-vitro antibacterial activity against a wide arrayof bacteria
including Helicobacter pylori, and also antifungal activity against Candida sp. They also had
activity
against
Plasmodium
falciparum
strains. They showedless activity against brine
shrimp larvae compared to cyclophosphamide,
a standard anticancer drug.
The dark brown heartwood is heavy and strong
with a density of about 1100 kg/m? and modulus of rupture of 115 N/mm2. The wood dries
well with little degrade, and saws and works
quite easily. It is durable, being resistant to
fungal, termite and even marineborerattacks.

TERMINALIA SPINOSA Engl.
Protologue Pflanzenw. Ost-Afrikas C: 294
(1895).
Family Combretaceae
Vernacular names Spiny terminalia (En).
Mwanga, mwangati, mwarambe (Sw).
Origin and geographic distribution Terminalia spinosa occurs from south-eastern
Sudan eastward to southern Somalia and
southward to eastern Tanzania.
Uses In Kenya bark infusions are taken to
treat jaundice, and in Tanzania leaf sap to
treat malaria. Bark and root extracts are used
for the treatment of HIV/AIDS patients in
Tanzania.
The woodis used for poles in construction, furniture, boat building,

utensils, carvings,

as

firewood and for charcoal production. Terminalia spinosa is planted in live fences. It serves
as fodder tree in the dry season, and is also
considered a magicaltree.
Properties In tests bark extracts were

Description Deciduous or moreorless evergreen, small to medium-sized tree up to 20 m
tall; bole more or less straight; bark surface
fissured, grey; crown layered with horizontal
branches; twigs zigzag, with (1—)2(—3) spines at
base of spur shoots, short hairy, greyish to reddish brown. Leavesarranged spirally, clustered
on spur shoots, simple and entire; stipules absent; petiole up to 0.5 cm long; blade broadly
obovate, 2-4 cm x 1.5-3 cm, cuneate at base,

rounded to notched at apex, glabrous to shorthairy, pinnately veined with 3-5 pairs oflateral veins. Inflorescence an axillary spike up to
6 cm long, short-hairy. Flowers bisexual or
male, regular, 5-merous, c. 5 mm in diameter,

white to yellowish or pinkish, scented; calyx
with glabrous tube and 5 lobes; corolla absent;

stamens 10, exserted; ovary inferior, 1-celled.
Fruit an oblong to ellipsoid winged nut 2-3 cm
x 1-2 cm including the wing, glabrous, reddish,
indehiscent, 1-seeded.

Other botanical information Terminalia
is a pantropical genus of about 200 species. In
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tropical mainland Africa about 30 species occur
naturally, in Madagascar about 35. Several
other Terminalia species are used in traditional medicine in East Africa.
Terminalia basilei Chiov. is a small tree up to
10(-15) m tall restricted to south-eastern Ethiopia and Somalia. The bark sap mixed in water
is dropped into the eye and ear to treat conjunctivitis and ear inflammation, respectively.
Terminalia brevipes Pamp. is a shrub or small
tree up to 10 m tall distributed in Ethiopia,
southern Somalia, eastern Kenya and northern
Tanzania, often on alluvial soils which are regularly flooded. Bark decoctions are taken to
treat jaundice and malaria, root decoctions
against threatened abortion, and leaf decoctions to treat hepatitis. The wood is used for
poles and carpentry. The foliage is browsed by
livestock.
Terminalia orbicularis Engl. & Diels is a shrub
or small tree up to 8 m tall occurring in similar
habitats as Terminalia spinosa in southern
Ethiopia, Somalia and eastern Kenya. Bark
decoctions of Terminalia orbicularis are used
to treat cholera and irregular menstruation.
The yellowish to pale brown woodis used for
joinery and furniture; it is fairly heavy, with a
density of about 750 kg/m? at 12% moisture
content, fairly strong and moderately hard and
durable. It is also used as firewood and for
charcoal production. The foliage is occasionally
browsed by livestock in times whenlittle else is
available.
Growth and development Nearthe coast
in Kenya, flowering of Terminalia spinosa
trees is in April-June, often together with the
development of new foliage. Ripe fruits develop
about 6 monthsafter flowering.
Ecology Terminalia spinosa occurs in dry,
bushy grassland and bushland up to 1800 m
altitude, often together with Acacia and Commiphoraspp., less often with Brachystegia spp.
It is most commonly found on sandy soils and
rockysites.
Propagation and planting The tree produces numerousfruits. The germinationrate is
usually quite high, up to 66%, but germination
may take considerable time. There are
8000-20,000 fruits per kg. The fruits can be
stored for longer periods when they are kept
cool, dry and free of insects. It is recommended
to remove the wing and soak thefruit in cold
water before sowing; V-shaped nipping at the
endof the fruit without damaging the seed and
soaking in sulfuric acid for 60 minutes also
promote germination, up to 81% and 77%, re-

spectively. Terminalia spinosa can also be
propagated by stem cuttings, but in tests there
was considerable clonal variation in rooting
ability of the cuttings. It is recommended to
leave 7.5-15 cm?of leaf surface on the cuttings;
80% rooting can then be achieved after 3
weeks. Wildlings are occasionally collected for
planting.
Management The tree can be pruned,
lopped and pollarded, and accepts regular
trimmingas a hedge.
Genetic resources Terminalia spinosa is
fairly widespread and locally common or even
dominant, and does not seem to be threatened
by genetic erosion except in some coastal regions whereits popularity for poles has diminished populations. The Kenya Forestry Seed
Centre collects and distributes seed of Terminalia spinosa.
Prospects Terminalia spinosa has interesting uses in African traditional medicine, but
has hardly been subject to pharmacological
research. Monitoring of populations is recommended in regions where harvesting pressure
is high for medicinal purposes but also for timber and firewood. Terminalia spinosa can be
propagated moreeasily than other Terminalia
species, which offers opportunities for largescale planting.
Major references Chikamaiet al., undated;
Fabry et al., 1996; Maundu & Tengnäs (Edi-

tors), 2005; Mbuya et al., 1994; Mbwambo et
al., 2011.
Other

references

Beentje,

1994;

Fabry,

Okemo & Ansorg, 1996a; Fabry, Okemo & Ansorg, 1996b; Fabry, Okemo & Ansorg, 1998;

Newton, Muthoka & Dick, 1992; Omulokoli,
Khan & Chhabra, 1997; Specht & Schaefer,
1990; Thulin, 1993; Vollesen, 1995; Wickens,

1973.
AuthorsH.S. Foyet & P. Nana

THAMNOSMAAFRICANAEngl.
Protologue Bot. Jahrb. Syst. 10(1—2): 33 (1888).
Family Rutaceae
Vernacular names Desert rue, mosquito
plant (En).
Origin and geographicdistribution Thamnosma africana occurs in southern Angola and
Namibia.
Uses In Namibia the Himba people take a
decoction of the whole plant as an emetic to
relieve nausea and stomach-ache. The Bergdamara people drink a leafy stem infusion or
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absent; segments 10-25 mm X 1-2 mm, nar-

ee
Thamnosma africana — wild
use it as a steam bath to treat common colds,
influenza, menstrual problems and infections;

the body of the patient is also wrapped with
the boiled leaves and sheets to induce sweating. The Damara people use the plant as mosquito repellent and also drink a leafy twig infusion as tea. A root decoction is drunk to accelerate the expulsion of the placenta. All plant
parts are very aromatic. The Himba people use
the powdered leaves as body perfume; the
Topnaar people use the dried fruits and seeds
as perfume. Leaves are thrown on thefire as a
perfume. The plant is heavily grazed by livestock and wild animals.
Properties From the aerial parts of Thamnosma africana xanthotoxin and bergapten,
isomers of methoxypsoralen, were isolated, as
well as thamnosmonin and isopimpinellin.
From another sample of the aerial parts the
following coumarins have been isolated, besides the ones mentioned above: oxypeudedanin, isoimperatorin, prangol, oxypeucedanin

ethanolate,

saxalin,

psoralen,

dehy-

drogeijerin, hopeyhopin, ulopterol and 5,6,7trimethoxycoumarin. The alkaloid dictamnine
was also isolated. From the hexane extract of
the fruits thamnosmin and methyl p-isopentenyloxycinnamate were isolated.
The volatile oil from the aerial parts showed
significant antibacterial activity in vitro
against Bacillus subtilis and Staphylococcus
aureus, and also showed antiplasmodial activity against Plasmodium falciparum in vitro.
Description Perennial woody-based herb or
small shrub up to 1 m tall, densely glanddotted. Leaves alternate, 3—5-fid or sometimes
simple on short shoots in leaf axils; stipules

rowly oblanceolate, gradually tapering at the
base, apex emarginate, margins almost entire
or slightly toothed. Inflorescence a lax terminal
cyme.

Flowers

bisexual,

regular,

4-merous;

pedicel 3-5 mm long, up to 12 mm longin fruit;
sepals almost circular, 1—-1.6 mm long,fused at
base; petals ovate-orbicular, 5-6 mm long, yel-

low, greenish yellow or dirty white, often turning maroon; stamens 8, almost equal, shorter

than petals, filaments glabrous, anthers broadly ovate, 1-1.5 mm long, with a gland; ovary
superior, 2-lobed, glandular, with 2 carpels,

several ovules per locule; style c. 2.5 mm long,
stigma capitate. Fruit a deeply lobed capsule
8-10 mm x 4—6 mm, dehiscing ventrally by a
slit, 4-6-seeded. Seeds kidney-shaped, with
longest dimension c. 1.5-2 mm, covered with
spine-like tubercles up to c. 0.3 mm long.
Other botanical information Thamnosma
comprises 11 species and has a remarkable
disjunct area of distribution: 3 species occur in
Somalia, the southern part of the Arabian Peninsula and Socotra, 3 species occur in southern
Africa and 5 species occur in southern United
States and Mexico.
Thamnosmaafricana has previously been taken in a broader sense, including also plants in
a restricted area in eastern Transvaal of South
Africa and from Zimbabwe, which are now dis-

tinguished as Thamnosmacrenata (Engl.) Thulin and Thamnosma rhodesica (Bak.f.) Mendonga respectively.
Several other Thamnosma species in tropical
Africa have medicinal uses.
Thamnosma rhodesica (Bak.f.) Mendonga occurs in Botswana and Zimbabwe. In Zimbabwe
the aromatic aerial parts are smoked to treat
chest problems. The leafy branches are thrown
into dog kennels and chicken runs as a flea and
ant repellent. Several furanocoumarins, a
coumarin and several acridone alkaloids have
been isolated from the roots. The furanocoumarins include byakangelicin, cnidilin, marmesin,

isopimpinellin and imperatorin. The acridone
derivatives include rutacridone, gravacridonediol, 1-hydroxy-10-methylacridone and rhodesiacridone. Rhodesiacridone and gravacridonediol showed moderate activity against the intracellular form of the protozoan parasite
Leishmania major. 1-Hydroxy-10-methylacridone exhibited moderate activity against the
fungus Cladosporium cucumerinum.
Thamnosmahirschii Schweinf. occurs in Somalia, Oman, Yemen and Socotra. An infusion of

the aerial parts is taken as a medicine, but
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without a specified use, and also drunk as tea.
Ecology Thamnosma africana grows in dry
bushland, often in rocky or stony localities, at
500-1320 m altitudes.
Genetic resources Thamnosma africana
has a rather limited area of distribution. It is
unknown, however, whether it is threatened by

genetic erosion.
Prospects Thamnosmaafricana has several
interesting traditional uses, including its use
against colds and infections. More research
concerning its chemical content and pharmacology is warranted to evaluate its potential.
Major references Campbell, Gray & Waterman,

1990; Mendonca,

1963; Roos et al.,

1998; Thulin, 1999b; Makofane, Potgieter &
van Ree, 2006.

Other references Ahua et al., 2004; Van
den Eynden, Vernemmen & Van Damme, 1992;
van Wyk & Gericke, 2000; von Koenen, 2001.
Authors G.H. Schmelzer

THILACHIUM AFRICANUMLour.
ProtologueF1. cochinch.: 342 (1790).
Family Capparaceae
Vernacular names Cucumber bush (En).
Mdudu, mtunguru (Sw).
Origin and geographic distribution Thilachium africanum occurs from Kenya southward to northern South Africa and Swaziland.
Uses Several plant parts are used in traditional medicine. A paste made from root powder or root scrapings is applied to treat headache and snakebites. Root decoctions are taken
against stomach-ache, abdominal pain and
abscesses, and as an aphrodisiac. In Kenya a

bark infusion is used in the treatment of diarrhoea and tuberculosis. Bark decoctions are
taken to treat pain and snakebites and as
emetic, and leaf decoctions are used for the
same purposes, and additionally against malaria.
In Tanzania the tuberous roots are eaten in
times of food shortage. However, they should
be prepared carefully to remove their toxic
compounds. They are peeled and then cooked
with draining off the water several times, or
they are soaked in water for about one week
after being peeled, and subsequently washed,
dried in the sun and poundedinto flour, which
is eaten as a porridge with vegetables. The
fruits are edible and mainly eaten by children.
The wood is used for spoons and tool handles,
and as firewood. Thilachium africanum is occasionally planted as ornamental shadetree,
and is browsed bycattle. The flowers arevisited by honey bees.
Properties
Preliminary
phytochemical
screening of bark extracts showed high concentrations of alkaloids, saponins and tannins,
and moderate concentrations of cardiac glycosides and flavonoids. The alkaloids L-stachydrine and hydroxy-3 stachydrine have been
isolated from the leaves. The quaternary ammonium compounds proline betaine, 3-hydroxyproline betaine and 3-hydroxy-1,1-dimethylpyrrolidinium have also been isolated. Proline
betaine is also abundantin citrus fruits andis
thought to act as an osmoprotective agent for
the kidneys.
Leaf extracts showed cytotoxicity against humancolon adenocarcinoma and skin carcinoma
cell lines at 100 ug/ml, but not at 10 ug/ml. The
ethyl acetate fraction of leaf extracts showed
moderate in-vitro activity against Plasmodium
falciparum, with an ICso value of 14 ug/ml.
Bark extracts showed pronounced antibacterial
activity against Staphylococcus aureus and
Pseudomonasaeruginosa.
The crude protein content of the foliage is
about 15.5% on a dry-matterbasis.
Description Deciduous shrub or small tree
up to 7 m tall; roots tuberous; bark surface

fissured, grey-brown; twigs glabrous. Leaves
alternate, simple or compound with 3 leaflets;
stipules minute, soon falling; petiole 0.5-7 cm
long; petiolules up to 0.5 cm long;leaflets elliptical to ovate, obovate or lanceolate, 3-10 cm x

Thilachium africanum — wild

0.5-5.5(-6.5) cm, cuneate to rounded at base,
obtuse at apex but with hair-like tip, margins
entire, leathery, glabrous, pinnately veined
with 3-5 pairs of lateral veins. Inflorescence a
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terminal or axillary umbel-like raceme, nearly
glabrous. Flowers bisexual, regular; pedicel up
to 2.5 cm long; calyx entire and closed at apex,
c. 2 cm long, glabrous, greenish, later splitting
transversely, the upper portion often remaining attached at one side; petals absent; stamens many, free, up to 4.5 cm long, wavy, filaments white; ovary superior, with long stalk,
cylindrical, 5-10-ribbed, 1-celled, stigma sessile, head-shaped. Fruit a cylindrical-oblong
berry 3-6 cm X 2-3 cm, with c. 5 cm long stalk
and up to 12 distinct longitudinal ribs, indehiscent, many-seeded. Seeds slightly compressed
globose, c. 8 mm in diameter, warty, pale
brown.
Other botanical information Thilachium
comprises about 15 species and occurs in mainland Africa and Madagascar with 7 and 8 species, respectively. It is most close to Maerua,
but is also related to Boscia and Ritchiea. In
the literature the name hasalso been spelled
as Thylachium and Thylacium.
Thilachium thomasii Gilg is a shrub up to 4 m
tall restricted to southern Somalia, Kenya and
northern Tanzania.It is probably used for similar medicinal purposes as Thilachium africanum, and its tuberous roots are prepared in
a similar wayto serve as food in timesof scarcity.
In Madagascarinfusions of several Thilachium
spp. are considered to be stimulant and aphrodisiac: Thilachium angustifolium Bojer, Thilachium monophyllum Hadj-Moust., Thilachium
panduriforme (Lam.) Juss., Thilachium pouponii Aubrév. & Pellegr., Thilachium seyrigii
Hadj-Moust. and Thilachium sumangui Bojer.
Additionally, leaf infusions of Thilachium seyrigii are taken to treat diarrhoea and abdominal pain. Crushed roots of Thilachium
sumangui are applied in the treatment of anthrax, and leaf decoctions are used to treat

headache andnasalbleeding. Thefruits of Thilachium pouponii and possibly some other species are edible.
Growth and development In southern
Africa Thilachium africanum flowers in August-October. Fruits ripen about 3 months
after flowering.
Ecology Thilachium africanum occurs in
deciduous forest, open woodland, shrub vegetation, grassland with scattered trees and abandoned

farmland,

sometimes

on

termite

mounds, up to 1600 m altitude.
Propagation and planting Thilachium
africanum can be easily propagated by seeds,
but also by cuttings.

Harvesting The roots are usually collected
during the rainy season from wild-growing
plants.
Handling after harvest The flour prepared
from the tuberous roots can be stored for several months.
Genetic resources Thilachium africanum
is quite widespread and hasa fairly wide ecological amplitude, and therefore does not seem
to be threatened.
Prospects The phytochemistry and pharmacological activities warrant more research in
view of the applications of Thilachium africanum in traditional medicine, which point at an-

timicrobial and anodyne activities. Preliminary
screening showed promising results with regard to antibacterial properties. Research on
the chemical compounds present in the roots is
needed in view of the usage as food, preferably
in relation to the way of preparation of the
food. Phytochemical investigations are also
recommended for the fruits as they are apparently also eaten occasionally.
Major references Elffers, Graham & Dewolf, 1964; Mariita et al., 2011; Neuwinger,
2000; Palmer & Pitman, 1972-1974; Ruffo,

Birnie & Tengnas, 2002.
Other references Beentje, 1994; Boiteau,
Boiteau & Allorge-Boiteau, 1999; Coates Palgrave, 1983; Delaveau, Koudogbo & Pousset,

1973; Gessler et al., 1994; Hadj-Moustapha,
1965; Kamuhabwa, Nshimo & de Witte, 2000;
McLean, Blunden & Jewers, 1996; Medley &
Kalibo, 2007; Wild, 1960.
Authors R.H.M.J. Lemmens

THONNINGIA SANGUINEA Vahl

Protologue Skr. Naturhist.-Selsk. 6: 125, t. 6
(1810).
Family Balanophoraceae
Vernacular names Ground pineapple (En).
Ananas de brousse (Fr).
Origin and geographic distribution Thonningia sanguinea occurs throughout the humid
forest zone of tropical Africa.
Uses Thonningia sanguinea is a well-known
medicinal plant throughout its distribution
area. The inflorescence, scales and rhizome are

widely taken as infusion or decoction to treat
intestinal worms, diarrhoea, dysentery, venereal diseases and rheumatism, as a gargle and
mouth wash to treat gum infections, caries and
a sore throat and are externally applied to
treat skin infections, leprosy, paralysis and a
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Thonningia sanguinea — wild
stiff neck. Crushed aerial parts or rhizomes are
applied to abscesses, skin rashes and as an
embrocation to treat rheumatism. The whole
plant is ground and the sap swallowed with
sugar to treat venereal diseases.
In Côte d'Ivoire and Nigeria the inner part of
the young inflorescence is eaten as an aphrodisiac. In central Nigeria an ointment is prepared for treating swellings on the neck and
around the ears. In Ghana a root extract is
taken to treat asthma. In the Central African
Republic and Gabon a steam bath is taken to
treat haemorrhoids; the crushed flowers with
peppers are used as an enema for the same
purpose. In Gabon ash from burnt flowers is
applied to ulcers on the soles of the feet. In
Gabon and Congothejuice of the crushed plant
is given to young childrento treat fever, and an
embrocation is applied to the abdomen for the
same purpose. The juice from theinflorescence
is used as eye-drops to treat rachitis in children. In DR Congo the crushedinflorescence is
put on the abdomen against incontinence and
bedwetting. In Rwanda an infusion of the
whole plant is taken to treat heart problems.
In Cote d'Ivoire, Ghana and Gabonthe prickly
flower-heads are tied to the ankles of young
infants to hasten their learning to walk. Thonningia sanguinea is a renownedfetish plant. In
Côte d'Ivoire it is possibly used as such as an
ingredient of arrow poison.
In northern Nigeria the Hausa people use the
tuberous part of the rhizome as a flavouring for
soups and sauces.
Production and international trade The
thickened tuber and rhizomes are widely sold
in local markets for medicinal purposes and in

Nigeria also as a condiment.
Properties From the rhizomes the ellagitannins thonningianins A and B were isolated.
From the flowers brevifolin carboxylic acid and
gallic acid were isolated. Thonningianins A and
B showedstrong free radical scavenging activity against 1,1-diphenyl-2-picrylhydrazyl (DPPH),
as well as inhibition of H2O2-induced lipid peroxidation in liver microsomes, and hepatoprotective effects against murine acute hepatitis
induced by carbon tetrachloride, galactosamine
and aflatoxin B1. Thonningianin A was also
found to be a potent glutathione S-transferase
inhibitor in vitro. An aqueous extract of the
whole plant was shown to be anti-anaphylactic
and anti-asthmatic in guinea pigs when administered orally. The plant extract, intraperitoneally administered to rats with induced liver
injury by different compounds, showed significant hepatoprotective activity.
Brevifolin carboxylic acid and gallic acid
demonstrated moderate to promising antibacterial activity against a range of multi-drug
resistant strains of different Salmonella spp.,
as well as against Escherichia coli, Klebsiella

pneumonia and Shigella sonnei. Gallic acid has
an ICso = 13.5 uM and brevifolin carboxylic
acid had an ICs = 18.0 uM. An aqueousextract
of the whole plant also showed moderate antifungal activity against Cryptococcus neoformans in vitro. Several other pathogenic fungi
were not affected by the extract.
An aqueous extract was administered to egglaying hens 2 days after they were infected by
Salmonella enteritidis lysotype 6, causing severe diarrhoea. The extract showed a complete
suppression of Salmonella in the eggs, an efficient restoration of laying ability of the birds
and improved egg weight and eggshell thickness.
A plant extract did not show antimalarial activity in albino mice, experimentally infected
with Plasmodium berghei.
Description Dioecious, perennial, fleshy
holoparasitic herb, up to 20 cm tall. Tuberirregularly shaped from almost spherical up to
8-10 cm in diameter to elongate, 5-17 cm x
1.5—4 cm, densely short-hairy, attached to host,
with horizontal, cylindrical, branched rhizomes

0.5-1 cm in diameter, yellow, short-hairy, 10—
15 cm below soil surface. Inflorescence a dense,
fleshy head, from buds on rhizome, with or

without peduncle; peduncle 0-13 cm long,
bright red or pink, glabrous to short-hairy,
covered with scales; scales spirally arranged,
ovate to lanceolate, 4—10(—20) mm x 2-5(—8)
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Growth and development Thonningia
sanguinea can be found flowering throughout
the year.
Ecology Thonningia sanguinea occurs in
rainforest, secondary forest, thickets and bor-

dering savanna on a large variety of hosts,
from sea-level up to 1700 m altitude.
It is a holoparasite occurring on the roots of a
wide variety of trees from different families,
including the following species: Antiaris toxicaria Lesch., Baphia nitida Lodd.…, Bridelia
micrantha (Hochst.) Baill., Funtumia africana
(Benth.) Stapf, Myrianthus arboreus P.Beauv.
and Pentachlethra eetveldeana De Wild. &
T.Durand. Generally, Thonningia sanguinea
does not kill the host, but causes a reduction in

Thonningia sanguinea — 1, host root and tuber;
2, male inflorescences; 8, longitudinal section of

male inflorescence; 4, male flower; 5, female
inflorescence; 6, female flower.

Redrawn and adapted by W. Wessel-Brand
mm, larger towards the head, apex acute, margins sometimes slightly toothed, rigid, glabrous; head 2.5-5 cm long, 1.5-5.5 cm in diameter, male heads less dense than female heads;
bracts ovate to lanceolate, 5-30 mm x 3-10

mm, apex acute to acuminate, marginsslightly
toothed, rigid, forming an involucrum, becom-

ing
the
ing
lar;

to the base a continuum with the scales on
peduncle, pink, dull red to bright red turnbrown with age. Flowers unisexual, irregumale flowers with 2—4 perianth segments,

segments lanceolate,

8-15 mm long,

acute,

stamens 2-6, completely fused; female flowers
with tubular perianth 1—-1.5 mm long and obscurely 2—3-lobed; ovary inferior, 1-celled, style
2-3 mm long, thread-like, exserted. Fruit a 1seeded achene, aggregated into a rounded infructescence resembling a strawberry, 2.5—-3.5
cm diameter, reddish-black to bright red. Seed
ellipsoid, 1-1.5 mm long, cream-coloured.

Other botanical information Thonningia
comprises a single, variable species.

vigour.
Propagation and planting Thonningia
sanguinea is propagated by seed.
Management Thonningia sanguinea also
parasitizes plantation crops, including rubber
(Hevea brasiliensis (A.Juss.) Miull.Arg.), oil
palm (Elaeis guineensis Jacq.) and cacao (Theobroma cacao L.). The only management practice knownis uprooting of the parasite.
Harvesting Thonningia sanguinea can be
harvested throughout the year, whenever the
need arises.
Genetic resources Thonningia sanguinea
is nowhere common, but there are no indica-

tions that it is threatened by genetic erosion.
Prospects Thonningia sanguinea is widely
used as a medicinal plant throughout its distribution area. Only a few active compounds
have beenisolated so far, but these show interesting antimicrobial and hepatoprotective activities. More research into its active compoundsis warranted.
Major references Burkill, 1985; Neuwinger,

2000; N’guessan et al., 2007a; N’guessan etal.,
2007b; N’guessan et al., 2007c; Ohtani et al.,
2000; Ouattara et al., 2008; Stannard, 2006.
Other references Addy & Nyarko, 1985;
Adjanohoun etal. (Editors), 1988; Adjanohoun
& Aké Assi, 1979; Burkill, 2000; Gyamfi, Yonamine & Aniya, 1999; Gyamfi & Aniya, 2002;
Gyamfi, Tanaka & Aniya, 2004; Gyamfi etal.,
2004; Hansen, 1993; Neuwinger, 1996; Nyarko

& Addy, 1994; Ohiri & Uzodinma, 2000; Ouattara et al., 2007a; Ouattara et al., 2007b; Vangah-Mandaetal., 1994; Visser, 1975.
Sources ofillustration Stannard, 2006.
Authors H.P. Bourobou Bourobou & J.-A.
Bourobou Bourobou
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TYLOPHORAINDICA (Burm.f.) Merr.
Protologue Philipp. Journ. Sci., Bot. 19: 373
(1921).
Family Asclepiadaceae (APG: Apocynaceae)
Chromosome number 2n = 22
Vernacular names Emetic swallow wort,
Indian ipecachuanha(En). Ipéca sauvage (Fr).
Origin and geographic distribution Tylophora indica has a wide distribution, from India and Sri Lanka east to South-East Asia. In
Africa it has been introduced in the Seychelles
and Mauritius, where it has become naturalized.
Uses The roots have a sweetish taste turning acid, a pleasant odour, and are considered
poisonous, emetic or tonic, depending on the
dose. A root decoction is taken to treat asthma,

bronchitis, dysentery and diarrhoea.
In India, dried leaves are considered to have

anti-allergic, anti-inflammatory and antifeedant properties, and are employed to destroy
vermin.
The stemsyield a fine, silky and strongfibre.
Production and international trade In
India the roots of Tylophora indica are widely
traded for medicinal purposes.
Properties Different parts of Tylophora
indica contain a series of furoquinoline alkaloids, including tyloindicine A—J, tylophorinicine, O-methyl tylophorinidine, tyloindane,
tylophorine and tylophorinine as well as the
indolizidine alkaloids septicine and isotylocrebrine. Tylophora alkaloids have been shown to
have anti-asthmatic, anti-inflammatory and
anti-anaphylactic properties. The alkaloids
isolated from the aerial parts showedsignificant amoebicidal action against Entamoeba
histolytica. Of these alkaloids, tylophorine and

Be
Tylophora indica — naturalized

tylophorinine were considerably more effective
than standard drugs. Tylophorine proved to be
very effective against appendicitis and hepatic
infections in test animals. Tylophorinidine is
reported as a potential antitumouralkaloid. In
general, the potential of these compoundsfor
use in humans is considered low because of
their considerable toxicity. Pure alkaloids administered in a single dose (12-100 mg/kg) to
male rats caused inactivity, respiratory distress, salivation, nasal discharge and diarrhoea. The oral LDso value was 35.3 mg/kg,
although small daily doses (1.25-2.5 mg/kg)
produced no signs of poisoning or death of test
animals. Tylophorine and tylophorinine are
reported to cause dermatitis in humans, pro-

ducing itching, redness, swelling and eruptions
on the skin. Crude extract of the leaves inhibited delayed hypersensitivity reaction to sheep
red blood cells in rats when the alkaloid mixture was administered before and after immunization with these cells. The alkaloid mixture
isolated from the leaves also inhibited contact
sensitivity in mice when given prior to or after
contact sensitization.
Different leaf and stem extracts showed significant anticancer activity against 2 standard
transplantable tumours, lymphoid leukemia
L1210 and lymphocytic leukemia P388in mice.
In India, preliminaryclinical trials on patients
with bronchial asthma and allergic rhinitis,
with infusions of the leaves, gave a marked
relief of the symptoms for a few weeks in 40—
50% of the cases, but also serious side effects

including a sore mouth, loss of taste and vomiting. In laboratory animals the LDs0 was found
to be 2 mg/kg. An aqueousleaf extract showed
significant improvement of the cognitive functions of mice in laboratory tests. Methanolic
leaf extracts showed significant and dosedependent anti-oxidant activity in vitro. A
methanolic leaf extract showed hepatoprotective activity in carbon tetrachloride-induced
liver damage in albino rats.
A crude extract of the leaves exhibited higher
antibacterial activity than the root and shoot
extracts against a range of pathogenic bacteria.
Pure compoundsdisplayed strong antibacterial
activity at low concentrations. In contrast,
growth of Escherichia coli was not inhibited
even at higher concentrations of either crude
extracts or extracted pure compounds. The crude
extracts and pure compoundsalso showedantifungal activity against a range of pathological
fungi.
A crude extract of the leaves showed higher

262

MEDICINALS 2

antifeedant activity against Spodoptera litura
than stem and root extracts. Among the pure
compounds isolated, tylophorine showed the
highest antifeedant activity followed by septieine and O-methyl tylophorinidine. Extracts of
the aerial parts and the isolated alkaloids
showed significant feeding inhibition activity
against larvae of different crop pests.
Adulterations and substitutes In Asia the
leaves of Tylophora indica are used as a substitute for ipecacuanha (Psychotria ipecacuanha
(Brot.) Stokes), from tropical America, as a
cure for dysentery.
Description Slender, usually hairy liana,
up to 3 m long; rhizomes short, 3-4 mm thick,

knotty, roots numerous, fine. Leaves opposite,
simple and entire; stipules absent; petiole 1—2
cm long; blade ovate-oblong to almostcircular,
3-8(-10) cm x 1.5-6(-8) cm, base cordate or

rounded, apex acute or obtuse, papery. Inflorescence an axillary umbel-like cyme or sometimes 2 superposed umbellate cymes, shorter
than or as long as the leaves, few to manyflowered. Flowers bisexual, regular, 5-merous;
pedicel

1.5-4 cm long,

slender,

short-hairy;

sepals narrowly triangular, 1.5-2.5 mm long,

apex acute; corolla pale yellowish-green, 1—1.5
cm in diameter, lobes ovate, 5-6.5 mm long,

fused at base, apex rounded, glabrous outside,
sparsely hairy inside; corona existing of 5
thickened lobes, obovate, up to 1.8 mm long,
fused partly to staminal column, long acuminate at apex; anthers with small membranaceous appendix at apex; ovary semi-inferior, 2celled, style columnar, stigmatic head 5-sided,
c. 0.8 mm in diameter. Fruit a pair of spreading follicles, each ellipsoid, 5-10 cm long, apex
tapering, many-seeded. Seeds with coma of
white hairs.
Other botanical information Tylophora
comprises about 35 species in tropical Africa. It
is in need of a general taxonomic revision; at
present only partial revisions of Australia, Papua (Indonesia), Papua New Guinea and Solomon Islands exist. The number of species occurring in South-East Asia is unknown.
Several other Tylophora species in tropical
Africa are medicinally used. Tylophora conspicua N.E.Br. occurs from Liberia east to Burundi and Tanzania and south to Angola and
Zimbabwe. In Ghana the groundleaves, mixed
with peppers, are applied to yaws. The roots
mixed with the fruits of Piper guineensis
Schumach. & Thonn. are used as an enema to
treat back-ache. Crushed leaves are applied to
ulcers and wounds to improve healing. A crude
and an alkaloid fraction of a leaf extract produced a dose-dependent inhibition of gastric
ulceration in male albinorats.
Tylophora coriacea Marais occurs in Comoros,
Réunion and Mauritius. It is considered rare.
In the Comoros sap of crushed aerial parts is
taken to treat asthma. In Mauritius an infusion of the leafy stem is taken as an emetic. It
is commonly employed during asthma attacks.
From the stems and leaves alkaloids, flavo-

Tylophora indica — 1, flowering twig; 2, flower
in longitudinalsection; 3, gynostegium;4, pollinium;5, follicles.

Source: PROSEA

noids, saponins and phenols wereisolated. An
acetone leaf extract showed moderate antioxidant activity in vitro.
Tylophora glauca Bullock occurs in Cote
d'Ivoire, Togo, Nigeria and Congo. In Congo
leaves are eaten as a vegetable to treat heart
problems and treat belly-ache. An infusion is
used to wash babies to make them stronger.
From the stems and leaves alkaloids, saponins
and phenols were isolated. A methanolic leaf
extract showed moderate antibacterial and
antifungal activity in vitro.
Tylophora sylvatica Decne. occurs throughout
most of humid tropical Africa, including Madagascar. In southern Senegal a root or leaf decoction or maceration is drunk to treat blood in
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the stools and sprains. A leaf infusion is drunk
to treat abdominal pain, constipation, impotence and as a tonic. Latex is applied to the
skin to extract spines. In southern Nigeria and
Congo leaves or leaf sap is applied to sores and
skin infections. A decoction of the aerial parts
is taken to treat fever. In the Congo a decoction
of the aerial parts is taken to stop threatening
abortion, and also in case of menstrual problems. It is also used as a cough medicine. From
the aerial parts several steroidal glycosides
were isolated, including tylogenin, which exhibited significant anti-allergic properties in
tests with rabbits.
Growth and development Tylophora indica flowers and fruits throughout the year if
sufficient water is available. The alkaloid content increases especially in the leaves during
flowering.
Ecology Tylophora indica occurs mainly
along the coast on sandysoils, particularly on
stabilized dunes and in sandy coconut plantations, from sea-level up to 900 m altitude.
Propagation and planting Tylophora indica is propagated by seed andbyin vitro multiplication techniques.
Diseases andpests In Africa no pests and
diseases are described on Tylophoraindica, but
in Australia and India several butterfly species
are knownto feed on the leaves. The roots are
often infested with nematodes.
Harvesting The roots and leaves of Tylophora indica can be harvested whenever the
need arises.
Genetic resources In the Seychelles and
Mauritius Tylophora indica is relatively common. In India, however, it is overharvested in

many localities and loss of genetic diversity
maytherefore occur.
Prospects Extracts and isolated alkaloids
from Tylophora indica show a broad range of
interesting effects in pharmacology (e.g. antimicrobial,

antitumour,

anti-asthma,

Other references Adjanohoun et al. (Editors), 1982; Ajibade & Fagbohun, 2010; Gangu-

ly & Sainis, 2001; Gnabre et al., 1994; Gupta
(Coordinator), 2003; Gurib-Fakim & Brendler,
2004; Gurib-Fakim, Guého & Bissoondoyal,
1995; Neergheen et al., 2007; Raj et al., 2006;

Raji et al., 2000; Van den Eynden, Van Damme
& de Wolf, 1994; Zafar & Ahmad, 2003.
Sources ofillustration Kiew, 2001b.
Authors G.H. Schmelzer

VEPRIS AMPODYH.Perrier
Protologue Mem. Acad. Sci. (Paris) 67: 30
(1948).
Family Rutaceae
Vernacular names Ampody(Fr).
Origin and geographic distribution Vepris ampody is endemic to eastern Madagascar.
Uses The bitter stem bark is used for making alcoholic drinks commonly used during
circumcision rituals as an euphoretic, aphrodisiac and stimulant. A stem bark decoction is
taken as a fortifier in cases of malaria. A decoction of the leaf and bark is mixed with several
other plants and taken to relieve malarial
symptoms, tiredness, muscular aches and
pains.
The wood is considered good for construction
purposes and pattern makingof luxury goods.
Properties Several alkaloids have been
isolated from the leaves and branches, includ-

ing the furanoquinoline kokusaginine, the acridones

evoxanthine

anti-

allergic and hepatoprotective). More research
is needed, however, to fully investigate the
possibilities of the extracts. The potential of
the purified alkaloids in medicine is considered
low, due to their toxicity. They might be of interest to serve as lead compoundsin the developmentof less toxic analogues.
Major references Burkill, 1985; Gupta,
Mukhtar & Sayeed, 2011; Leeuwenberg &
Rudjiman, 2005; Kaur, Manju & Dinesh, 2011;

Khuranaet al., 2010; Kiew, 2001b; Kulkarni &
Juvekar, 2009; Mujeeb et al., 2009; Reddy et
al., 2009; Reddy et al., 2009.

and

2,4-dimethoxy-10-

methyl-acridan-9-one, N,N-dimethyltryptamine,
acronycine and phenylacetamide, as well as
some 4-quinolone alkaloids. Acronycine showed

Vepris ampody — wild
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significant anti-tumouractivity in vitro.
Different stem bark extracts showed moderate
antimalarial effects when used as an additive
to chloroquine.
Description Evergreen small to mediumsized tree up to 15(-20) m tall; twigs slightly
short-hairy. Leaves alternate, 3-foliolate; stipules absent; petiole 3-25 mm long; petiolule 1—
10 mm long; leaflets oblanceolate, 3.8-9 cm x

flavoured mouthwash. The root bark contained
several furoquinoline alkaloids, including kokusaginine.
As female flowers are unknown for Vepris
punctata, it is not known whether it has a 2celled or 4-celled ovary. A stem bark extract is
taken to treat nausea, whooping cough and
colic in children. A methanolic stem bark extract yielded several furoquinoline alkaloids,

1.2-3.5 cm, attenuate at base, acute or obtuse

including flindersiamine, kokusaginine, maculine and skimmianine, and several other com-

at apex, margin entire, below slightly shorthairy, with numerous reddish glandular dots,
pinnately veined with numerous lateral veins.
Inflorescence a small axillary panicle. Flowers
unisexual, regular, 4-merous; pedicel 1-3 mm

long; sepals tiny; petals free, ovate, c. 3 mm X 2
mm; male flowers with 8 stamens as long as
petals and rudimentary ovary; female flowers
with superior, globose ovary, 2-celled, with
sessile, disk-shaped stigma, stamens rudimen-

tary. Fruit not known.
Other botanical information Vepris comprises about 80 species, most of them in mainland Africa, about 30 endemic to Madagascar,

and 1 in India. Several other Vepris species
with 2-celled ovaries have similar medicinal
uses in Madagascar.
The bitter stem bark of Vepris decaryana
H.Perrier, Vepris fitoravina H.Perrier, Vepris
lepidota Capuron, Vepris pilosa (Baker)
I.Verd., Vepris punctata (L.Verd.) Mziray and
Vepris calcicola H.Perrier is also used for making alcoholic drinks commonly used during
circumcision rituals as an euphoretic, aphrodisiac and stimulant.
A leaf decoction of Vepris fitoravina is furthermore taken as an astringent, and a stem bark
decoction is taken as a fortifier in cases of malaria. Four acridone alkaloids were isolated
from the leaves, including arborinine and
evoxanthine. Different stem bark extracts
showed moderate antimalarial effects when
used as an additive to chloroquine.
A leaf infusion of Vepris leandriana H.Perrier
is locally applied as a disinfectant. The oil from
the leaves was found to contain q-terpinene
(4.7-9%),

neral

(19.5-21.8%),

geranial

(27—

33%) and citronellol (33.2-33.6%).

The oil showed significant antimicrobial activity against a range of pathogenic bacteria. The
aromatic stem bark decoction of Vepris lepidota
is furthermore taken to treat fatigue and depression. The fruit is edible.
The stem bark and leaves of Vepris pilosa are
exported to China and South-East Asia, where
extracts are popular for making anise-

pounds, including glechomanolide, isogermafurenolide, o-amyrin, lupeol, lupeyl acetate,
taraxerol and 3-epi-taraxerol. All the isolated
compounds were tested against the A2780 human ovarian cancer cell line. The alkaloids
showed moderate cytotoxic activity, while the
other compoundswereinactive.
Ecology Vepris ampody occurs in humid forest, from sea-level up to 600(—1000) m altitude.
Genetic resources Vepris ampody occurs in
a rather restricted area of Madagascar, and the
humid forests in which it grows are undersevere pressure. Therefore it seems likely that
Vepris ampodyis threatened by genetic erosion.
Prospects Vepris ampody contains several
interesting alkaloids, which merit further research. Further research to establish the pharmacological properties and safety profiles of the
isolated compoundsalso needs to be conducted.
Major
references
Andrianavalonirina,
2002; Boiteau, Boiteau & Allorge-Boiteau,
1999; Kan Fan et al., 1970; Perrier de la
Bathie, 1950; Rasoanaivoetal., 1999b.

Other references Adamset al., 1981; Hansel & Cybulski, 1978; Koffi et al., 1987; Prakash et al., 2003; Prakash et al., 2004; Rakotondraibe et al., 2001; Rakotondralambo, 1993;

Randrianarivelojosia et al., 2003.
Authors E.N. Matu

VEPRIS HETEROPHYLLA (Engl.) Letouzey
Protologue Adansonia sér. 2, 6: 246, cum

descr. emend. (1966).
Family Rutaceae
Synonyms Teclea heterophylla Engl. (1915),
Teclea sudanica A.Chev. (1933), Vepris suda-

nica (A.Chev.) Letouzey (1961).
Vernacular names Kinkéliba de Kita, kinkéliba de Boulouli, kinkéliba des péres, kinkéliba des roches (Fr).
Origin and geographic distribution Vepris heterophylla occurs in Mali, Ghana, Nigeria and Cameroon.
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mene, B-caryophyllene, germacrene-D-4-ol and
a-cadinol. The essential oil from plants harvested longer ago mainly contained sabinene
(25-29%). From plants from different locations
in Mali, one sample contained mainly sabinene
(19.1%) and B-ocimene, whereas another sample mainly yielded E-caryophyllene (3.1%) and
safrole (8%), and a-humulene, elemol and germacrene as minor components. The sabinene
containing oil showed higher insecticidal properties than the other one.
A methanolextract of the leaves exhibited high
free radical scavenging activities with ICs0 =
204.7 ug/ml. The essential oil also showed significant protection of stored grain against the
flour beetle Tribolium castaneum.
Description Shrub 2—4 m high, branching
Vepris heterophylla — wild

from the base, with a rounded, fairly dense

Uses The leaves of Vepris heterophylla are
aromatic, piquant and bitter. In Mali a leaf
extract is taken as a diuretic, antipyretic, to
treat conjunctivitis and to reduce high blood
pressure. In Cameroon the leaves are used
traditionally in crop protection for the reduction of post-harvest losses due to insect pests.
The real ‘kinkéliba’ is Combretum micranthum
G.Don (Combretaceae), which is renowned for
its traditional medicinal use to treat malaria.
Production and international trade In
Mali the leaves are commonly sold in local
markets.
Properties The essential oil obtained from
the leaves of Vepris heterophylla contained
about 35 compounds, mainly alkaloids, triterpenes and flavonoids. The number and quantity of these compounds differ with the age,
freshness and the origin of the plants. Several
furoquinoline alkaloids were isolated: maculine, skimmianine, kokusaginine, flindersiamine,

evolatine,

tecleine

and

tecleaver-

doornine. Other isolated components are:
trans-sinapic acid methyl ester, isovitexin 2”O-glucoside, vitexin 2”-O-glucoside, vitexin 7-

O-acylscoparin, chrysoeriol 7-glucoside, chrysoeriol 7-rhamnosylgalactoside, abinene, E-ocimene,

E-caryophyllene,

E-humulene,

elemol,

germacrene and safrole, as well as the Ci2hydrocarbons geijerene and pregeijerene.
Flindersiamine,

skimmianine

and

maculine

were also isolated from the stem bark, as well
as the quaternary phenylethylamine candicine
and the pentacyclic triterpene lupeol.
Freshly harvested plants (originating from
Cameroon) yielded an essential oil containing
mainly sabinene (3-12%), 6-cadinene, f-ele-

crown; bark grey, more or less smooth, with
brownish or yellowish slash. Leaves alternate,
usually 3-foliolate; stipules absent; petiole 2—4
cm long; leaflets sessile, narrowly elliptical, 4—
10(-12) cm x (2-)3.5(-5) cm, acute-cuneate at
base, apex long-acuminate, margin entire, glabrous, with numerous glandular dots, pinnately veined with 12-18 pairs of lateral veins.
Inflorescence a terminal panicle on young
branches, 3-4 cm long, few-flowered. Flowers
unisexual, regular, 4-merous, c. 3 mm in diam-

eter; pedicel 1-5 mm long; sepals united at
base, ciliate; petals free, greenish yellow; male
flowers with 4 stamens and rudimentary ovary;
female flowers with superior, globose ovary, 1celled, stamens rudimentary. Fruit a slightly
depressed globose drupe 0.8—1(-1.5) cm in diameter, yellow or red when ripe, smooth or
slightly grainy, usually 4-seeded.
Other botanical information Vepris comprises about 80 species, most of them in mainland Africa, about 30 endemic to Madagascar,
and 1 in India.

Ecology Vepris heterophylla occurs in dry
forest, on rocky hills in savannas, on hill slopes

with granite boulders and along temporary
river banks. It flowers during the secondhalf of
the dry season or at the start of the rainy season.
Genetic resources Destruction and reduction of the habitat due to expansionof agriculture, the effects of fire and overgrazing resulting in reduction of its habitat haveled to genetic erosion of Vepris heterophylla. It is listed as
endangered on the IUCN RedList.
Prospects The leaves of Vepris heterophylla
contain many biologically interesting compounds, which deserve further research. Its
traditional use as febrifuge also deserves more
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attention. Immediate action is needed for insitu conservation of the remaining natural
stands.
Major references Arbonnier, 2002; Burkill,
1997;

Hawthorne,

2010;

Neuwinger,

2000;

Ngamoet al., 2007b.
Other references Fish, Meshal & Waterman, 1977; Gomes et al., 1983; Gomeset al.,
1994; Momeniet al., 2010; Moulis et al., 1994;
Ngamoet al., 2007a; Sidibé et al., 2001.
Authors E.N. Matu

Properties From the leaves and branches apinene, cymene, eugenol, methyl-eugenol and
estragol were isolated. The essential oil from
the fruit contains 30% estragol, 31% cisanethole and 33% trans-anethole; the last 2
compounds are responsible for the anise flavour.
Description Evergreen shrub or small tree
up to 3(—5) m tall, glabrous. Leaves alternate,
1-foliolate, crowded at apex; stipules absent;
petiole 4-10 mm long,red; leaflet sessile, obovate, 5.8-8.3 cm X 3.2—4.2 cm, rounded at base,

‘VVEPRIS MADAGASCARICA(Baill.) H.Perrier
Protologue Mém. Acad. Sci. (Paris) 67: 22
(1948).
Family Rutaceae
SynonymsPelea madagascarica Baill. (1872).
Origin and geographic distribution Vepris madagascarica is endemic to northern
Madagascar.
Uses The bitter stem bark is used for making alcoholic drinks commonly used during
circumcision rituals as an euphoretic, aphrodisiac and stimulant. Leaf extracts are taken with
honeyor bread to treat muscular pain or digestive problems. The stem bark, leaves and essential oil smell strongly of anise and are exported to China, Japan and South-East Asia,

where extracts are popular for making an anise-flavoured mouthwash.
Production and international trade Although the dried leaves and stem bark of Vepris
madagascarica and several related Vepris spp.
with a high concentration of anethole are
known to be exported to China, Japan and
South-East Asia, the quantities are unknown.

rounded at apex, margin slightly wavy, glandular dots many but hardly translucent, pinnately veined with numerous lateral veins. Inflorescence a short axillary panicle-like cyme,
few-flowered, with up to 12 flowers. Flowers
unisexual, regular, 4-merous; pedicel c. 1 mm

long; calyx cup-shaped; male flowers with free
petals, ovate-oblong, c. 3 mm X 1.5 mm, thick,
stamens 8, shorter than petals and rudimentary ovary, red; petals not seen in female flowers, ovary superior, globose, 4-celled. Fruit a
rounded, glabrous drupe, indehiscent, covered
with glandular dots, 4-seeded.

Seeds ovoid,

black.
Other botanical information Vepris comprises about 80 species, most of them in mainland Africa, about 30 endemic to Madagascar,
and 1 in India. Several other Vepris species
with 4-celled ovaries have similar medicinal
uses in Madagascar.
The bitter stem bark of Vepris arenicola
H.Perrier, Vepris elliotii (Radlk.) I.Verd., Vepris macrophylla (Baker) I.Verd., Vepris nitida
(Baker) I.Verd., Vepris schmideloides (Baker)
ILVerd. and Vepris sclerophylla H.Perrier are
also used for making alcoholic drinks commonly used during circumcision rituals as an euphoretic, aphrodisiac and stimulant.
A stem bark decoction of Vepris arenicola is
furthermore drunk as a digestion stimulant
and is externally applied as a disinfectant.
From the leaves of Vepris elliotii o-pinene
(4.38%), limonene (6.2%), terpinolene (49.7%)
and e-anethole (23.5%) were isolated as major
components.

Vepris madagascarica — wild

A leaf infusion of Vepris macrophylla is taken
as an astringent. A bark decoction is drunk to
treat severe fatigue, apathy and depression.
From the aromatic fruits a steam bath is made
for patients recovering from infectious diseases. Four acridone alkaloids were isolated from
the leaves, including arborinine and evoxanthine. Different stem bark extracts showed
moderate antimalarial effects when used as an
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additive to chloroquine.
A decoction of the bitter bark of Vepris nitida is
taken to treat chronic venereal diseases. Bark
powder is sniffed to treat common cold. The
leaves contain mainly estragole (58.5%) and
trans-anethole (38%).
A leaf infusion of Vepris polymorpha (Danguy
ex Lecomte) H.Perrier is taken as an astringent.

A decoction of the stem bark of Vepris sclerophylla is taken to treat malarial fever. From
the stem bark several acridones have been
isolated.
The wood of Vepris arenicola, Vepris elliotii,
Vepris macrophylla and Vepris nitida is hard
and used for making small implements.
Ecology Vepris madagascarica occurs in
dry, subhumid forest, from sea-level up to 500

m altitude.
Genetic resources Vepris madagscarica is
only known from 2-5 localities, mostly in protected areas and is consideredto be rare. It is
therefore likely to be threatened by genetic
erosion.
Prospects There is very little known concerning the pharmacology of Vepris madagascarica, and further research is therefore war-

ranted. The safety profiles of the different
plant parts need to be evaluated as well, as the

species is popular in mouthwash products in
Asia.
Major
references
Andrianavalonirina,
2002; Billet & Favre-Bonvin, 1973; Boiteau &
Allorge-Boiteau, 1993; Michat, 2006; Perrier de
la Bathie, 1950.
Other references Beaujard, 1988; Bouchet
& Valisoalalao, 1989; Poitou et al., 1995; Ra-

soanaivo & de la Gorce, 1998; Rasoanaivo et
al., 1999a; Rasoanaivoet al., 1999b.

Authors E.N. Matu
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Vepris tabouensis — wild
hot bitter stem bark is applied to cutaneous
and subcutaneous parasitic infections, including yaws and and craw-craw, and venereal
diseases. An extract of the stem bark is taken
for pulmonarytroubles. In Cote d’Ivoire a bark
infusion is taken to treat gonorrhoea and as a
febrifuge.
The wood is sometimes used as timber. Freshly
sawn, the timber hasa strong smell.
Properties Alkaloids have been found to be
the major compounds in the root and stem
bark. They are mainly of the quinoline type.
Several
indoloquinazolidine-type
alkaloids
from the stem bark, including the pyranoquinolines tabouensinium chloride and araliopsine,
showed significant antimalarial activities
against Plasmodium falciparum D6 and W2
clones, with I[Cs0 values ranging from 1.8—4.7
ug/ml. Minor alkaloids include araliopsinine,
araliopdimerines A, B, and C, the furoquino-

lines skimmianine, halfordinine and isoplatydesmine, the pyranoquinoline ribalinine and

VEPRIS TABOUENSIS (Aubrév. & Pellegr.) Mziray

Protologue Acta Univ. Upsal., Symb. Bot.
Upsal. 30(1): 76 (1992).
Family Rutaceae
SynonymsAraliopsis tabouensis Aubrév. &
Pellegr. (1936).
Vernacular names Chicken popo (En).
Origin and geographic distribution Vepris tabouensis is found throughout West Africa, from Sierra Leone, Liberia, Côte d'Ivoire,
Mali, Ghana to Nigeria.
Uses Throughout West Africa sap from the

the indoloquinazolines evodiamine and rhetsinine. Triterpenes such as flindisol, lupeol and
B-sitosterol glucoside and a coumarin, scophone, have also been identified.
Evodiamine is commercially produced through
chemical synthesis or by extraction from plants
(including Evodia spp. and Zanthoxylum spp.).
A patent has been approved using evodiamine
in a pharmaceutical composition for improving
lipid metabolism.
Sapwood nearly white; heart wood yellowish to
pinkish white, hard. Slash aromatic, turning
brown on exposure. Outer and inner bark demarcatedby a bright yellow ring.
Description Medium-sized evergreen tree
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up to 380(-40) m tall; trunk cylindrical, bole

straight, bark thick, rough, grey-black, buttresses small, base with heavy root swellings
up to 80 cm high, sometimes with spreading
surface roots. Leaves alternate, (3—)5-foliolate,
digitately arranged; stipules absent; petiole 5—
20 cm long; petiolule 1-2 cm long; leaflets obo-

Mziray, 1992; Neuwinger, 2000.

Other references Christopher et al., 2003;
Fish, Meshal & Waterman, 1976; Menutetal.,

1994; Ngadjui, Ayafor & Sondengam, 1988;
Ngadjui et al., 1988; Wabo et al., 2005; Waterman, 1973.

Authors E.N. Matu

vate-oblong to obovate, 8-27 cm Xx 3.5—-10.5 cm,

glandular-dotted, parallel veins numerous.
Inflorescence an axillary (female) or terminal
(male), hairy panicle, many-flowered. Flowers
unisexual, regular, 4-merous; pedicel up to 4
mm long; outside of sepals and petals green,
petals inside white, free, obovate; male flowers
with 8 stamens, white,

ovary rudimentary;

female flowers with superior, globose ovary, 4celled, stamens rudimentary. Fruit an ovoid
drupe, black whenripe, glandular dotted, usually 4-seeded.
Other botanical information Vepris comprises about 80 species, most of them in mainland Africa, about 30 endemic to Madagascar,
and 1 in India. Most Teclea spp. have become
synonyms of Vepris spp., except Teclea natalensis (Sond.) Engl. Of the remaining Teclea
spp. the status is uncertain.
Vepris tabouensis is very similar to Vepris soyauxii (Engl.) Mziray, which occurs from Nigeria south to Gabon. They might be conspecific
although the nervation and apex of leaflets
seem to be different. From the stem and root
bark of trees from Gabon several alkaloids
have beenisolated, similar to those from Vepris
tabouensis, including flindersiamine, ribalinine

and isoplatydesmine. Thirty-nine compounds
were identified in the essential oil obtained
from leaves collected in Cameroon. The oil was
characterized by a high content of o-pinene
(25.5%), 6-elemene (8.3%), B-bourbonene (3.8%)

VEPRIS TRICHOCARPA(Engl.) Mziray
Protologue Acta Univ. Upsal., Symb. Bot.
Upsal. 30(1): 76 (1992).
Family Rutaceae
SynonymsTeclea trichocarpa (Engl.) Engl.
(1895), Teclea gerrardii I.Verd. (1926).
Origin and geographic distribution Vepris trichocarpa occurs in eastern DR Congo,
Rwanda, Kenya, Uganda, Tanzania, Malawi,
Zambia, Zimbabwe, Mozambique and eastern

South Africa.
Uses In southern Africa a stem bark decoction is drunk to treat coughs, colds and chest
complaints. In Kenya the Kamba people use
leaf extracts to treat malaria and as an anthelmintic. The vapourof leaves in hot wateris
inhaled to treat fever. The Giriama people put
the strong-smelling leaves in the nose of their
hunting dogs to improve their scenting powers.
Properties From the leaves the following
acridone alkaloids were isolated: normelicopicine, arborinine, melicopicine, tecleanthine,

and 6-methoxytecleanthine. From the leaves
also the furoquinoline alkaloids skimmianine
and dictamnine were isolated as well as the
triterpenoid o-amyrin. The fruit yielded the
acridone alkaloids melicopicine and 1,2,3trimethoxy-N-methylacridone, and the furo-

and B-elemene (3.8%).

Ecology Vepris tabouensis occurs in rain
forest and moist semi-deciduous forest; often in
groups and on plateaux mixed with Lophira
alata Banks ex C.F.Gaertn. at low altitudes.
Genetic resources Vepris tabouensis occurs
throughout the forests of West Africa, and possibly, if Vepris soyauxii is included, also in
Cameroon and Gabon. It does not seem to be in
danger of genetic erosion, although habitat loss
might be a problem in the nearfuture.
Prospects Further research to establish the
pharmacological properties and safety profiles
of the isolated compounds needsto be conducted.
Major references Burkill, 1997; Ezugwu et
al., 2004; Hawthorne & Jongkind, 2006;

Vepris trichocarpa — wild
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quinoline alkaloid skimmianine. The stem bark
yielded the acridone alkaloids tegerrardin A
and tegerrardin B, several acridones including
arborinine, the furoquinoline evoxine and the
acridone precursor tecleanone. The rare cyclobuta[b]quinoline alkaloid cyclomegistine was
also isolated.
Normelicopicine and arborinine displayed limited in vitro activities against Plasmodium
falciparum strains HB3 and K1. Arborinine
and evoxine displayed moderate antiplasmodial activity against the CQS D10 strain of
Plasmodium falciparum, with ICso values of
12.38 and 24.5 uM, respectively. Normelicopicine was found to have someactivity against
Plasmodium berghei in mice. Normelicopicine
was found to have low in vitro cytotoxicity to
KB cells (1C50>328 uM). Melicopicine and tecleanthine exhibited mild antifeedant activity
against Spodoptera exempta. Furthermore, aamyrin showed significant antiplasmodial activity (IC50=0.96 ug/ml), normelicopicine and
skimmianine showedstrong anti-trypanosomal
activity against Trypanosoma brucei rhodesiense
(IC50=5.24 ug/ml) and Trypanosoma cruzi
(1C50=14.50 pg/ml), respectively. Normelicopicine
also
exhibited
significant
antileishmanial activity ([C50=1.08 ug/ml) against
Leishmania donovani. Arborinine exhibited
moderate cytotoxicity (ICs0=12.2 ug/ml) against
L-6 myoblastcells.
Description
Evergreen
much-branched
shrub or tree 2—10(—15) m tall; stem c. 10 cm in

diameter; bark grey, smooth, young branchlets
short-hairy. Leaves alternate, 3-foliolate, dark
green, aromatic when crushed; stipules absent;
petiole 1.5—-5 cm long, furrowed or flattened
above, sometimes narrowly winged, shorthairy; leaflets (sub)sessile, obovate-elliptical to

oblanceolate-elliptical, 3-9(—15) cm X 1.5-3(-5)
cm, the terminal one largest, base cuneate,

apex obtuse to acute or notched, short-hairy at
veins, glandular-dotted, 8-14 pairs of parallel
veins. Inflorescence a short axillary raceme.
Flowers unisexual, regular, 4-merous; pedicel
up to 1—3(—5) mm long;lobes of calyx 1—1.5 mm
long, apex ciliate, petals free, oblong, 2-5 mm x
1-2 mm, apex obtuse, ciliate; male flowers with
4 stamens 3-5 mm long, ovary rudimentary up
to 2 mm long; female flowers with 4 short
staminodes, ovary superior, globose, up to 2
mm long, 4-celled, style 0.51 mm long, stigma
capitate. Fruit an ellipsoid drupe, 10-14 mm x
6-8 mm, base short-hairy, wrinkled, 1-seeded.
Seed ellipsoid with a longitudinal groove, 8.5—
10 mm X 5.5-6.5 mm, dark green to dark

brown.
Other botanical information Vepris comprises about 80 species, most of them in mainland Africa, about 30 endemic to Madagascar,
and 1 in India. Several other Vepris species are
medicinally used in the region. Vepris amaniensis (Engl.) Mziray occurs in Kenya, Tanzania and Mozambique and has unifoliolate
leaves. In Tanzania the bitter bark is chewed
and the sap swallowed to treat headache.
Vepris eugeniifolia (Engl.) Verdoorn occurs in
Ethiopia, Somalia, Kenya and Tanzania. In
Kenya a stem bark infusion is taken to treat
malaria. The smoke of green twigs on a fire is
applied to treat body pain and hepatitis. In
Tanzania a root decoction is drunk to treat
kidney troubles. A leaf decoction is taken to
treat pneumonia. The wood is used to make
walkingsticks and clubs.
Vepris uguenensis Engl. occurs in Kenya and
Tanzania. In Kenya the Pokot people take a
root infusion to treat malaria. Several limonoids and fuoquinoline alkaloids were isolated
from the roots. Methyl uguenenoate and the
furoquinoline alkaloids flindersiamine, maculosidine and syringaldehyde displayed mild
antimalarial activities.
Ecology Vepris trichocarpa occurs in coastal
forest, dune bush, forest edges and lowland
rain forest, riverine forest, dry semi-deciduous
forest, especially in rocky localities, from sealevel up to 2300 m altitude.
Genetic resources Vepris trichocarpa has a
large area of distribution and occurs in many
different forest types. It seems therefore unlikely that it is threatened by genetic erosion.
Prospects The alkaloids isolated from Vepris trichocarpa show interesting properties.
However, more research is needed to evaluate

their potential.
Major references Coombes et al.,

2009:

Kokwaro, 1982; Mwangiet al., 2010; Neuwinger, 2000; Waffo et al., 2007.

Other references Beentje, 1994; Cheplogoi et
al., 2008; Hedberg et al., 1983; Ichikawa, 1987;
Kokwaro, 1993; Lwandeet al., 1983; Muriithi et
al., 2002; Watt & Breyer-Brandwijk, 1962.

Authors G.H. Schmelzer

VEPRIS VERDOORNIANA(Exell & Mendonca)
Mziray
Protologue Acta Univ. Upsal., Symb. Bot.
Upsal. 30(1): 76 (1992).
Family Rutaceae
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Synonyms Teclea verdoorniana Exell &
Mendonga (1951).
Origin and geographic distribution Vepris verdoorniana occurs from Sierra Leone
east to western Cameroon and Sao Tomé &
Principe and further to Gabon, Central African
Republic, eastern DR Congo and west Uganda.
Uses Various parts of Vepris verdoorniana
are used in traditional medicine in West Africa.
In Côte d'Ivoire the very bitter stem bark is
chewed to treat colds. The sap from the young
leaves is used as eye drops to treat conjunctivitis. A root bark decoction is taken to treat arterial hypertension. For treatment of coughs, dry
pulverised root-bark is mixed with powdered
Capsicum fruit and honey and taken orally.
Pulverized root bark is taken to treat tapeworm. In Ghana stem bark is chewed to treat
cough.
In Côte d'Ivoire the pounded stem bark is
thrown in streams as a fish poison.
The young twigs are popularly used as chew
sticks. In Uganda the wood is used to make
walking sticks, spear shafts, bark-cloth mallets, tool handles and inlay work. Leafy twigs
contain a resin, which is inflammable, and

twigs are bundled to serve as torches.
Properties Several alkaloids have been
isolated from the stem bark of Vepris verdoorniana, including nkolbisine (a furoquinoline
alkaloid), 7-deacetylazadirone, flindersiamine,
kokusaginine, teclanone, tecleaverdine, tecleaverdoorine, tecleine, 4,6,7,8-tetramethoxyfurol

and 2,3-B-quinoline. A pentacyclic triterpene
lupeol has also been isolated from the stem
bark in large amounts. Otheralkaloids isolated
from the stem and root barks of Vepris verdoornina are flindissol and furoquinoline alkaloids.

Wood yellowish-white, dense and hard, not

holding nails, but turning well.
Description Shrub or small tree up to 22 m
tall; trunk up to 1.2 m in circumference, crown

spreading, branchlets grey, longitudinally
striped. Leaves alternate, sometimes opposite,
3-foliolate, with penetrating smell; stipules
absent; petiole 1-7 cm long, narrowly winged;
leaflets almost sessile, narrowly elliptical to
oblanceolate, 4.5—21 cm X 1.2—8 cm, base cune-

ate, apex acuminate, glandular-dotted, parallel
veins numerous. Inflorescence an axillary or
terminal short-hairy panicle, many-flowered,
up to 4 cm long. Flowers bisexual, regular, 4merous; pedicel short; sepals tiny; petals free,
obovate, 1.5-2 mm long, greenish white, sta-

mens white, ovary superior, globose, 4-celled.
Fruit an oblong-ellipsoid drupe, c. 8 mm X c. 4
mm.
Other botanical information Vepris comprises about 80 species, most of them in main-

land Africa, about 30 endemic to Madagascar,
and 1 in India. Most Teclea spp. have become
synonyms of Vepris spp., except Teclea natalensis (Sond.) Engl., which is medicinally
used in South Africa. Of the remaining Teclea
spp. the status is uncertain, including the status of Teclea oubanguensis Aubrév. & Pellegr.,
which occurs in Cameroon and the Central
African Republic. It is closely related to Vepris
nobilis (Delile) Mziray and probably belongs to
Vepris, In northern Cameroon a stem bark
extract is taken as a remedy for coughs and
asthma. The stem barkyielded 6 triterpenoids,
including 7-deacetylazadirone, 7-deacetylproceranone, tecleanin, ouabanginone and lupeol.

Several other Vepris species are medicinally
used in West and Central Africa. Vepris louisiï
G.C.C.Gilbert occurs in Cameroon, Congo and

Vepris verdoorniana — wild

DR Congo. In Congo the leaf pulp is rubbed on
the skin to treat skin diseases and fungal problems. The leaf pulp is also used as a poultice on
the head to treat lice. The wood is hard and
made into bows and shafts. The water-soluble
alkaloid fraction of the stem bark shows significant antibacterial activity. The compound responsible for the activity is the quaternary
dihydrofuroquinoline alkaloid veprisinium salt.
The stem bark further yielded the 2-quinolone
alkaloids N-methylpreskimmianine andveprisine, as well as 1-hydroxyrutaecarpine and veprisilone. Vepris afzelii (Engl.) Mziray occurs
from Guinea east to Cameroon and Gabon. In
Cameroonextracts of the stem bark are used in
the treatment of wound infections, abdominal
pain, cough, fever and asthma. Theripe fruits
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are said to be edible. The stem bark yields the
furoquinoline alkaloids kokusaginine, tecleaverdoornine, maculine, kolbusine and montrifoline together with the terpenoid lupeol and Bsitosterol
glucopyranoside. The
alkaloids
showed moderate activity against growth of
Plasmodium falciparum in vitro. Kokusaginine
showed
significant antimicrobial activity
against a range of Gram-positive and Gramnegative bacteria and fungi. Kolbusine and
maculine showed moderate activity against
most test organisms.
Another Vepris species with edible fruits is
Vepris samburuensis Kokwaro, which is endemic to Kenya. The wood is used to make ax
handles.
Ecology Vepris verdoorniana is locally
common as undergrowth in deciduousforest, in

Xysmalobium undulatum — wild

transition and savannah woodland, at 200—

1400 m altitude.
Genetic resources Vepris verdoorniana is
locally commonin the dry forests of West Africa and does not seem to be in dangerof genetic
erosion, although habitat loss might be a problem in the nearfuture.
Prospects The pharmacological properties
and safety profiles of the alkaloids isolated
from Vepris verdoorniana need to be established.
Major references Adu-Tutu et al., 1979;
Burkill, 1997; Mziray, 1992; Neuwinger, 2000;

Waterman, 1973.
Other references Ayafor & Okogun, 1982;
Ayafor et al., 1986; Ayafor, Sondengam &
Ngadjui, 1982; Bouquet & Fournet, 1975; Keay,
1958; Kuete et al., 2008; Terashima & Ichikawa, 2008; Vivien & Faure, 1996; Wansi et al.,
2010; Waterman, 1975.

Authors E.N. Matu

XYSMALOBIUM UNDULATUM(L.) W.T. Aiton

Protologue Hort. kew., ed. 2, 2: 79 (1811).
Family Asclepiadaceae (APG: Apocynaceae)
Vernacular names Uzara, milk bush (En).
Origin and geographic distribution Xysmalobium undulatum occurs in Kenya, Tanzania,

Malawi, Zambia, Angola, Namibia, Botswana,
Zimbabwe, Mozambique, Lesotho, Swaziland and
South Africa.
Uses Thebitter fleshy root is one of the most
widely used medicinal plants in southern Africa, especially South Africa, and is traded under
the name ‘uzara’. In Europe, especially Germany, extracts of the roots have been marketed as

‘uzarae radix’ since the early 1900s to treat
acute diarrhoea and menstrual cramps. The
daily dose should not exceed 90 mg total glycosides, calculated as uzarin, but poisoning is

unlikely when taken orally as the glycosides
are poorly absorbed. Because of its excellent
tolerability, it can be safely given to young
children. In South Africa the roots are sometimes mixed with those of Pachycarpus
schinzianus (Schltr.) N.E.Br. as they have the
same medicinal usesfor intestinal problems.
Throughout southern Africa a decoction or
maceration of the pulverized root is taken to
treat diarrhoea, dysentery, colic, stomach-ache,

cough, food poisoning, syphilis, dysmenorrhoea,
infections of the urinary tract and menstrual
and afterbirth cramps. It is also taken as a
tonic, diuretic and emetic and to treat heart

failure. A flower or seed decoction is taken to
treat colic as well. Pulverized root is used as
snuff to treat headache and hysteria, as a sedative. The latex, plant decoction or powdered
root is a popular treatment of wounds and
sores, and is also applied to snakebites. In
Namibia the latex is applied to warts, skin
rash and corns.
In Kenya a root decoction is taken to treat
headache. In Zambia a root decoction is taken
to treat malaria, typhoid and other fevers, as it
produces profuse sweating. In Zimbabwe pulverized root in porridge is eaten as an aphrodisiac. In South Africa the powdered root is
sprinkled on skins and hides to prevent dogs
gnawing on them. A cold water extract is applied to skin diseasesofcattle.
In South Africa the Sotho people eat the cooked
young leaves as spinach or mixedin porridge.
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In southern Africa the floss is used for stuffing
mattresses and pillows. The plant enters into
religious rituals to divert storms, prevent poisoning and to make dogs keen hunters.
Production and international trade The
dried root is traded internationally as 50%
ethanol extracts and as tablets, but the current
extent of the trade is unknown.
Properties The roots contain a mixture of
cardiac glycosides (cardenolides) called uzarone
or xysmalobin. The main compoundsare uzarin
(5.6%), xysmalorin (1.5%) and their isomers
allo-uzarin (0.4%) and allo-xysmalorin (0.1%).
Minor compounds include uzarigenin, ascleposide, coroglaucigenin, coroglaucigenin-3-O-Bglucoside, xysmalogenin and pachygenol. From
the seeds the glycoside frugoside (0.5%) was
isolated.
Uzarin and xysmalorin inhibit motility in the
small intestine and urogenital tract, and high
doses have a cardiotonic effect, but they are
less toxic than digitoxigenin, an isomer of
uzarigenin (the aglycone of uzarin).
Ethanolic leaf and root extracts exhibited weak
CNS depressant activity in the GABAabenzodiazepine receptor assay. Aqueous and
ethanol extract of both aerial parts and roots
showed significant antidepressant activity by
exhibiting high affinity to the serotonin
transport protein (SERT), in an in-vitro serotonin transport protein binding assay. In a further assay ethanolic extracts showed antidepressant-like effects in one of three animal
models.
A methanol extract of the whole plant did not
show antiplasmodial activity in vitro. Different
root extracts did not show significant antibacterial and antifungal activity in vitro. Methanol and dichloromethane extract of the leaves
did not show antimutagenic activity in vitro.
Description Robust annual herb up to 1 m
high, from a perennial rootstock, with thick,
erect, hairy branches; roots forming a fleshy,

carrot-like root, white inside, with nauseating
smell; latex present in all parts. Leaves opposite, simple and entire, undulating; petiole 1-6
mm long; blade lanceolate to oblong, 5.5-22 cm
x 1-2.5 cm, base cuneate, apex acute, mucro-

nate, short-hairy on both sides, marginsslightly thickened. Inflorescences an axillary or terminal umbel, up to 25-flowered, often clustered
at the top of the stem; peduncle 0.5—1 cm long,
short-hairy; bracts linear-lanceolate. Flowers
bisexual, regular, 5-merous; pedicel 3-12 mm

long, short-hairy; sepals lanceolate, 2—5 mm
long, acute, pale yellow, softly hairy; corolla

campanulate, white, yellowish or greenish inside, outside often purple, lobes triangular, 3-5
mm xX 2-3 mm, acute, apex reflexed, glabrous
outside, densely white-hairy within at apex
and margins; corona lobes attached at base of
staminal column, fleshy, broadly ovate to
rhomboid, flattened, shorter than the column,
with thick obtuse keel, staminal column c. 2.5

mm long, furrowed, appendages broadly ovate;
ovary superior, carpels 2, free, stigma head
rounded. Fruit usually 1 ovoid follicle, upright
through contortion of pedicel, 8-12 cm x 3.5—4
cm, with a short beak, strongly inflated, bal-

loon-like, papery, pale green, sometimes tinged
reddish, short-hairy, with soft spiny processes,
many-seeded. Seeds ovate, coma 2.5—3 cm long.
Other botanical information Xysmalobium comprises 40—45 species in tropical Africa;
about 18 occur in South Africa. It is closely
related to Pachycarpus and Gomphocarpus.
Several other Xysmalobium species are medicinally used. Xysmalobium
heudelotianum
Decne. occurs in savannah throughout tropical
Africa. In Benin the pulverized root in water is
taken to treat dysentery. In Nigeria the cooked
fleshy root is eaten to treat stomach problems
and a decoction is taken as a bitter tonic and
stomachic. In Gambia the dried root powder
mixed with mudis used as a plaster for surfacing the walls of houses, and give protection
against vermin. The plant contains cardiac
glycosides, which exhibit weak cardiotonic activity. Xysmalobium sessile (Decne.) Decne.
occurs in DR Congo, Zambia and Angola. In DR
Congo the root is chewed as an aphrodisiac.
Ecology Xysmalobium undulatum is common in grassland areas and seasonally wet
localities, from sea-level up to 2000 m altitude.
Xysmalobium undulatum is self-incompatible.
Its flowers are visited by a range of different
insects, but only the chafer beetle (Atrichelaphinis tigrina) and pompilid wasps (Hemipepsis) effect pollination.
Propagation and planting Transplanting
of seedlings needs to be done at an early stage,
as the thickened root is deep-rooting.
Harvesting The roots can be harvested
when they are 2-3 years old. Roots have been
collected from the wild for export to Europe
until 1952, after which commercial plantations
have been installed in Transvaal, South Africa.
Genetic resources Xysmalobium undulatum is not uncommon in most of its distribution area. In South Africa, however, it is officially protected because of overharvesting and
habitat destruction. The criteria for selection of
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material for plantations are not known.
Prospects The tubers of Xysmalobium undulatum have interesting traditional uses
against acute diarrhoea and standardized
preparations are on the market since the early
1900’s. Recent investigations of the tubers and
aerial parts against depression give promising
results and more research is warranted in order to evaluate its potential as an antidepressant.
Major references Baerts & Lehmann,
2009d; Brown, 1902-1904; Neuwinger, 2000;

Pedersen etal., 2008; SEPASAL, 2009k.
Other references Burkill, 1985; Buwa &
Van Staden, 2006; Ghorbani et al., 1997; Hansel et al. (Editors), 1993; Nielsen et al., 2004;

Stafford et al., 2008; van Wyk & Gericke, 2000;
van Wyk, van Oudtshoorn & Gericke, 1997;
Verschaeve & van Staden, 2008; Watt & Breyer-Brandwijk, 1962.
Authors G.H. Schmelzer

ZANTHOXYLUM CAPENSE (Thunb.) Harv.
Protologue FI. cap. 1: 446 (1860).
Family Rutaceae
SynonymsFagara capensis Thunb. (1807).
Vernacular names Small knobwood (En).
Zantoxilo do Cabo (Po).
Origin and geographic distribution Zanthoxylum capense occurs in Zimbabwe, Mozambique and eastern and southern South Africa.
Uses In Zimbabwe and South Africa ground
stem bark or leaves are commonly used as a
snakebite remedy either as an oral medicine or
as a local application to the wound. The root
bark or stem bark is chewed as a mouth wash

Zanthoxylum capense — wild

to treat mouth ulcers and to treat toothache;
ground stem bark or root bark is applied to
aching teeth or as a wound dressing. A root
infusion is taken to treat infertility and male
impotence. A leaf or fruit infusion is taken to
treat syphilis, gastro-intestinal disorders and
internal parasites. An infusion of the stem
bark is taken as a tonic andto treat epilepsy. A
root or leaf decoction or infusion is commonly
taken to treat colds, fever, influenza, cough,
pleurisy and bronchitis. Root powder is eaten
to treat blood poisoning and skin impurities.
Pounded roots are also applied as a paste to
the skin to treat skin problems. Smoke of the
burnt plant is inhaled to treat dizziness. The
acrid fruit leaves a persistent burning sensation in the mouth when chewed. They are taken
to treat colic, flatulence and paralysis (palsy).
Grounded stem or root bark is also rubbed into
scarifications to treat paralyzed legs. The
ground bark is given to cattle to treat gallsickness.
Young twigs are used as toothbrushes. The
hard yellow wood is used in making implements(handles, yokes and planks).
Production and international trade The
stem bark and root bark are commonly sold in
local markets.
Properties From the twigs, stems and
leaves the aliphatic amide pellitorine, Bsitosterol, and sitosterol-B-D-glucoside were
isolated. From the stem bark and root bark the
furoquinoline alkaloid skimmianine and the
benzophenanthridine alkaloids chelerythrine
and nitidine were also isolated. The stem bark
further contains the quaternary tetrahydroprotoberberine alkaloid N-methyltetrahydropalmatine. The stem bark and root bark contain
the lignan sesamin. Different stem bark extracts showed moderate antifungal activity
against Cryptococcus neoformans and moderate
antibacterial activity against Tannerella forsythensisin, a bacteria associated with periodontis. Different leaf extract showed moderate
antibacterial activity against Bacillus subtilis,
Escherichia coli, Klebsiella pneumoniae and
Staphylococcus aureus and moderate antifungal activity against Candidaalbicans.
Sesamin has been used as dietary fat-reduction
supplement, although no controlled studies on
this application have been performed yet. Pellitorine showed significant ovicidal and insecticidal activity against several important agricultural pests, and also against the house mosquito Culex pipiens and the freshwater snail
Biophalaria glabratus. Sitosterol-B-D-glucoside
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showedsignificant anti-ulcer properties in different tests with rats.
Description A small, much branched tree
4—7(-10) m high; bark grey, trunk with many
woody, prickle-bearing protuberances; stems
sometimes armed with prickles up to c. 8 mm
long. Leaves alternate, (im)paripinnately compound with (2—)3-8 pairs of leaflets, 4-12 cm
long; stipules absent; rachis together with petiole 4-8 cm long, deeply grooved above; leaflets
sessile, opposite or alternate, becoming progressively larger from the basal pair upwards
to the apical one, apical leaflet commonly
aborted, leaflets elliptical to broadly elliptical
or obovate, 1-4 cm x 1.2-3 cm, apex obtuse or
rounded, base asymmetrical, cuneate, with
small auricles, margin slightly toothed, with
glandular dots at margins. Inflorescencea terminal panicle 2-6 cm long. Flowers unisexual,
4-merous, regular; pedicel 0.5-1.5 mm long;

sepals ovate, c. 0.5 mm long, persistent in fruit;
petals narrowly elliptical, imbricate, 2.7—3.1
mm X 1.1—3 mm; male flowers with 4 stamens,

ovary rudimentary; female flowers with 4
staminodes inserted at the base of a stout gynophore, ovary glabrous, ovoid, conspicuously
dotted with glands, 1-locular, 2-ovulate, style c.
0.8 mm long; stigma discoid, black. Fruit a
globose follicle, 4-5 mm in diameter, brownish

red to orange-brown, 2-seeded. Seed black,
shiny.
Other botanical information Zanthoxylum is pantropical and comprises about 200
species, with tropical America being richest in
species. Mainland Africa harbours about 35
species, whereas about 5 species are endemic to
Madagascar. Another southern African Zanthoxylum species, from Angola and Namibia,
has medicinal uses. In Namibia the Himba
people drink a fruit or seed decoction of Zanthoxylum ovatifoliolatum (Engl.) Finkelstein to
treat stomach problems. It is also given to domestic animals. The Topnaar people take a
fruit decoction to treat sore throats. Seeds are
chewed for the same problem. The fragrant
powdereddry fruits and seeds are used as body
perfume.
Ecology Zanthoxylum capense is common in
dry woodland or bush on sandy soils and in
rocky localities, from sea-level up to 2000 m
altitude. It flowers in January and fruits between February and May.It is highly variable,
with small- and large-leaved forms, especially in
juvenile shoots, suckers and coppiced specimens.
It is often confused with Clausena anisata
(Willd.) Hook.f. ex Benth.

Propagation and planting The seeds of
Zanthoxylum capense are primarily dispersed
by monkeys. Theseeds do not germinateeasily
and it is best grown from seedlings collected
from underthetree.
Diseases andpests Zanthoxylum capenseis
a host of the citrus psylla Trioza erytreae (Homoptera).
Genetic resources As Zanthoxylum capense
is common in its area of distribution, it is not

likely to be threatened by genetic erosion.
Prospects The stem bark, root bark and

leaves of Zanthoxylum capense contain several
biological interesting compounds, including
sitosterol-B-D-glucoside and the alkaloid pellitorine. It therefore merits further research into
its pharmacology; its safety profile needs to be
established as well.
Major references Buwa & Van Staden,
2006; Mendonca, 1963; Mokoka, McGaw &
Eloff, 2010; Neuwinger, 2000; van Wyk, van
Oudtshoorn & Gericke, 1997.
Other references Amusan et

al.,

2002;

Calderwood, Finkelstein & Fish, 1970; Coates
Palgrave, 2002; Fish, Waterman & Finkelstein,
1973; Grace et al., 2002; SEPASAL, 2010b;
Steenkamp, 2003; Steyn et al., 1998; Tyiso &
Bhat, 1998; Van den Eynden, Vernemmen & Van

Damme, 1992.
Authors E.N. Matu

ZANTHOXYLUM CHALYBEUMEngl.
Protologue Pflanzenw. Ost-Afrikas C: 227
(1895).
Family Rutaceae
Synonyms Fagara chalybea (Engl.) Engl.
(1896).
Vernacular names Kundanyoka knobwood,
knobwood (En). Mjafari (Sw).
Origin and geographic distribution Zanthoxylum chalybeum occurs from Ethiopia and
Somalia south to eastern Botswana and Zimbabwe.
Uses Zanthoxylum chalybeum is widely used
in traditional medicine. Stem bark decoctions
or root bark decoctions are widely taken to
treat malaria, fevers and headache, sickle cell
disease, respiratory tract ailments including
colds and tuberculosis, skin diseases including
ulcers, urticaria, tumours and measles, intesti-

nal problems including abdominal pain, diarrhoea, intestinal worms, bilharzia, amoebas,

colic, general body pain and vomiting. Root
bark decoctions are considered stronger than
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lems. In East Africa a decoction of the root
bark extract is administeredfor life in patients
with sickle cell disease.
In northern Rwandathe juicy stem or wood is
used in an arrow poison based on Acokanthera
schimperi (A.DC.) Schweinf. In Tanzania the
Ndorobo hunters use the wood in an arrow
poison based on Vernonia hildebrandtii Vatke.
Water extracts from the bark or root are used
in the treatment of the livestock diseases including

Zanthoxylum chalybeum — wild
stem bark decoctions. A root infusion is drunk
to treat bacterial
sterility, venereal

muscle infections, female
diseases, uterine fibroids

and, together with chicken meat, as an aphrodisiac. In Rwanda a root bark infusion is taken
to treat urinary complaints. A tea prepared
from the leaves is used to ease the child-birth
process. Dried powdered roots are added to
porridge or tea to treat asthma, or together
with black pepper to treat abdominal pain. A
bath of crushed leaves is taken and the infusion is drunk to treat convulsions, oedema,

swollen legs and body pains. The stem barkis
chewed to treat toothache.
In Kenya a root decoction, mixed with other
plants, is taken to treat bubonic plague; the
root powder is rubbed on the glands for the
same purpose. Crushed root or stem bark is
applied to sores, wounds and tumours. The
smoke from burning stem bark is inhaled to
stop fainting, dizziness and headache. The hot

and peppery fruits are chewed as breath fresheners and for treatment of fever, sore throat,
severe colds, pneumonia and chest pain. An
infusion of the fruits or leaves is given as a
tonic to children. The crushed leaves are applied to snakebites. The Samburu people macerate pounded seeds in water, boil the fruit in
tea or boil the roots in milk to treat sore throat
and tonsillitis. In Uganda the So people add
pounded seeds, leaves and stem bark to food to
treat fever and colds. In Tanzania a paste of
the root bark is applied on swellings, hernia
and rheumatism, and a decoction of the root

bark together with the root of Sureda zanzibariensis Baill. is drunk to treat asthma. A leaf
decoction is drunk to treat psychiatric prob-

anaplasmosis,

fever,

lever

disease,

lumpy skin disease in cattle and diarrhoea in
cattle, camels and goats. A decoction of leaves
is used to treat intestinal tract infections in
cattle.
The leaves are cooked and eaten as a vegetable. The leaves and fruits are eaten by goats
throughout the year. The leafy branches are
sometimes cut for feed. Zanthoxyllum chalybeum is also commonly harvested for firewood, as it burns easily. It is also used for
lighting fires. The timber is very hard, elastic
and termite resistant and is used in the construction of houses. It works well, although it
is difficult to nail. It finishes and polishes well
and has been used for turnery, carving and
walking sticks. Twigs are used as toothbrushes. The woody protrusions are carved into
stoppers for gourds andare usedasfloaters for
fishing nets. The aromatic fruits and leaves are
used to make tea and to flavour soup. The
shiny black seeds are used to decorate dresses.
Twigs are used to smoke the inside of milk
gourds, to clean and disinfect them. The ash of
young leaves, together with animal fat and
soda, are made into soap.
Production and international trade In
Kenya, Tanzania and Ugandathefruits, stem
bark and root bark are commonly sold in local
markets.
Properties The major bioactive components
of Zanthoxylum chalybeum are the alkaloids.
The root bark, collected from Kenya and Zimbabwe, yielded the furoquinoline alkaloid
skimmianine, the benzophenanthidine alkaloids chelerythrine and nitidine, the aporphine
alkaloids tembetarine, magnoflorine, N-methylcorydine, N-methylisocorydine (menisperine)
and berberine and the phenylethyamine candicine. The stem bark also contained these alkaloids, but in lower quantities. Other alkaloids
that have been identified from the stem bark
include the benzophenanthidine alkaloid dihydrochelerythrine, the pyranoquinoline alkaloid
N-methylflindersine, the isoquinoline alkaloid
usambanoline, the secoisoquinoline alkaloid
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arnottianamide, the benzylisoquinoline alkaloid oblongine, the quinoline alkaloid Nmethylplatydesmine, the tetrahydroprotoberberine alkaloid usambarine, the aporphine
alkaloid palmatine and the protoberberinealkaloid jatrorrhizine. The sequiterpene germacrone,

the ketone 2-tridecanone and the

lignan sesamine havealso been identified from
the root bark.
Analysis of the essential oil obtained from
leaves collected from different localities showed
the existence of several chemovariants. Leafoil
from Zambia contained various terpenes, including 1,8-cineole (24.3%), sabinene (11.1%),
geranial (10.7%), neral (8.2%), limonene (6.4%),

linalool (5.3%), trans-p-menth-2-en-1-ol (5.3%),
a-terpineol (5.0%) and terpinen-4-ol (5.0%) as
major components. Leaf oil from Zimbabwe
contained limonene (48.1%), geranial (13.2%),
neral (12.1%), terpinolene (7.9%), linalyl propionate

(7.9%),

citronellal

(7.3%),

camphene

(5.38%), neryl acetate (5.7%) and terpinen-4-ol
(5.3%) as major components.
Skimmianine has been shownto exhibit significant inhibitory effects on 5-hydroxytryptamine-induced vasopressor responses, spontaneous motor activity, exploratory behavior,
cataleptogenic activity conditioned avoidance
response and long-term
isolation-induced
fighting of different species of rodents. It also
shows hypothermic, antidiuretic, sedative, analgesic and anticonvulsive activities in rats.
Recent in-vivo experiments showed that skimmianine also had significant antiviral activity
against measles virus (Edmonston and Swartz
strains). The LDso is >1000 mg/kg in mice
(orally). Candicine caused nicotine-like effects
in the autonomic nervous system. The LDso is
50 mg/kg in rats (orally). It also showed significant antifungal activity against Trichophyton
mentagrophytes, Syncephalestrum racemosum

and Mucor griseocyanus. N-methylflindersine
and flindersine showed high insecticidal, antifungal and antibacterial activities against
Gram-positive bacteria. Sesamine showed antimycobacterial activity against Mycobacterium
tuberculosis. In experiments with rats chelerythrine (8-5 mg/kg intravenously) has been
shown to cause a temporary increase of the
blood pressure, but when given at 15 minute
intervals, hypotension was produced within
40-60 minutes. Chelerythrine also has an analgesic effect, potentiates the effect of morphine and prolongs the sleep induced by thiopental or chloral hydrate. It also showed moderate antibacterial activity in vitro.

Different root bark, stem bark and leaf extracts
showedsignificant antibacterial and antifungal
activities in vitro as well as antifeedantactivity against the crop pest Spodoptera exempta.
Methanolic root bark extract showed high antiplasmodial activity in vitro against several
strains of Plasmodium falciparum. Stem bark
extracts also showed promising antiplasmodial
activity. Furthermore, it was found that samples collected during the rainy season had a
higher activity than samples collected during
the dry season. Fresh material also showed
higher activity than dried material. A chloroform and carbon tetrachloride stem bark extract was toxic to the brine shrimp. Severalleaf
extracts showed highly significant antitrypanosomal activity against Trypanosoma brucei
rhodesiense and Trypanosoma brucei brucei in
vitro with ICs0 < 5ug/ml. The extracts showed
moderate cytotoxic activity against HL60 cells
in vitro.
In a laboratory experiment with male Wistar
rats long-term administration of low doses of
the root bark extract showed no adverseresults
in a range of blood parameters. High doses
however are associated with impaired renal
function and intestinal neoplasms. These effects may be dueto the toxicity of several of the
alkaloids present in the species.
The hexane, methanol and water extracts of
the leaves, root bark and stem bark showed
significant anti-inflammatory activity in the
cyclooxygenase (COX-1) assay.
Adulterations and substitutes In Kenya
Zanthoxylum usambarense (Engl.) Kokwaro is
used as a medicinal plant in a similar way as
Zanthoxylum chalybeum, whereas in Uganda
Zanthoxylum leprieurii Guill. & Perr. is used in
a similar way as a medicinal plant as Zanthoxylum chalybeum.
Description A dioecious, deciduous shrub or
tree to 10 m tall; stem with large woodyspines;
branches glabrous, with terminal buds protected by dark scales, with black or reddish recurved, usually paired, prickles 5-17 mm long.
Leaves alternate, imparipinnately compound
with (5-)7—11 leaflets, 6-22 cm long, glabrous
to densely hairy; stipules absent; rachis below
with few prickles, slightly grooved above; petiole 1-5 cm long; leaflets (almost) opposite, sessile or terminal leaflet with petiolule up to 15
mm, ovate-oblongtoelliptical, 2.5-9.5 x (1-)2—
4.3 cm, apex acute to obtuse, base cuneate,

margin entire or slightly toothed, papery,
sparsely dotted with glandular dots, pinnately
veined with 6-9 pairs of lateral veins. Inflo-
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Zanthoxylum chalybeum — 1, branch with female
flowers; 2, fruiting branch; 8, male flower; 4,
seed.
Redrawn and adapted by Iskak Syamsudin
rescence a raceme or panicle up to 10 cm long,
at the base of the new branches below the first
leaves, rarely in the axils; rachis pendulous in
male plants and straight in female plants.
Flowers unisexual, 4-—5-merous, regular, yel-

lowish green; male flowers with slender pedicel
1.5-2 mm long, female flowers almost sessile;
sepals united at the base, c. 0.5 mm long; petals elliptical, c. 2.5 mm X c. 1 mm; male flowers
with 4—5 stamens, filaments as long as the
petals, gynophore very short, ovary rudimentary; female flowers with reduced staminodes,
ovary superior, 1—-1.5 mm long, carpels 2, 1
aborted, style short, incurved, stigma broadly
saucer-shaped, peltate. Fruit an almost globose
follicle, 5-8 mm long, glandular pitted, pinkish;
stipe up to 1.5 mm long. Seed ovoid, 5—7 mm in
diameter, black, shiny.
Other botanical information Zanthoxylum is pantropical and comprises about 200
species, with tropical America being richest in
species. Mainland Africa harbours about 35
species, whereas about 5 species are endemicto
Madagascar. In Zanthoxylum chalybeum two
varieties are distinguished, var. chalybeum,

with glabrous leaves and var. molle Kokwaro,
with densely rusty-haired leaves.
Growth and development In Kenya Zanthoxylum chalybeum fruits in March or July—
August depending ontheecological region.
Ecology Zanthoxylum chalybeum occurs in
semi-evergreen, dry bushland and wooded
grassland, often in rocky localities or on termite mounds, from sea-level up to 1600 m altitude in areas with an annual rainfall of 750—
1500 mm. On the coast it also occurs in dry
forest and thickets nearthe sea.
Propagation and planting There are
about 30,000 seeds/kg. The seeds cannot be
stored, as they loose viability quickly. Zanthoxylum chalybeum is propagated by seedlings
and wildlings.
Management Zanthoxylum chalybeum can
be coppiced and pollarded.
Harvesting The stem bark and root bark is
collected throughout the year, often by commercial collectors.
Genetic resources In Kenya and Tanzania
Zanthoxylum chalybeum has been harvested to
near extinction for medicinal purposes. In
Uganda it is scarce and its habitat has been
much degraded. Sustainable harvesting methods need to be developed in order to stop the
genetic erosion.
Prospects Zanthoxylum chalybeum is an
important medicinal plant that is widely used
in traditional medicine. Extracts are highly
active against Plasmodium falciparum, and
are given for life to patients with sickle cell
anaemia. However, its safety profiles need to
be established due to the presence of toxic alkaloids. There is an urgent need establish sustainable harvesting protocols for use at community level. The direct participation of traditional healers and farmers is considered essential for a successful domestication process.
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1999;
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et al., 1993.
Other references Abegaz & Demissew,
1998; Augustino & Gillah, 2005; Chilufya &
Tengnas, 1996; Chisowa, Hall & Farman, 1999;
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Sources of illustration Kokwaro, 1982.
Authors J.R.S. Tabuti

phenanthridine alkaloids fagaronine, nitidine,
dihydronitidine, dihydroavicine and dihydrochelerythine, the furoquinoline alkaloid skimmianine and the carabazole alkaloid glycozoline. From the roots and stem bark several
aliphatic amides havebeenisolated, including
the pungent N-isobutyldeca-2,4-dienamide and
N-isobutyleicosa-deca-2,4-dienamide, which are

ZANTHOXYLUM LEMAIREI (De Wild.) P.G.Waterman

Protologue Taxon 24: 364 (1975).
Family Rutaceae
SynonymsFagara lemairei De Wild. (1914).
Origin and geographic distribution Zanthoxylum lemairei occurs in Nigeria, Cameroon, Central African Republic, Gabon, DR
Congo and Uganda.
Uses In Nigeria and Cameroon analcoholic
root bark extract is taken to treat colic, diarrhoea and dysentery. In Cameroon a stem bark
decoction is taken orally to treat rheumatism
and chest problems. In DR Congo powdered

stem bark is rubbed into scarifications of the
chest and back to treat deformations of the
spine.
Zanthoxylum lemairei is a source of timber for
house and boat building, decorative paneling
and construction of talking drums. It is also
used in the paper and pulp industry. The
thorns are used by the Yoruba in Nigeria in
carving small figures. In DR Congothe fruits
are added to food as a condiment. Theseed oil
is considered edible. Pieces of the pungent root
are used as chew sticks.
Properties From the roots and stem bark
several compoundswereisolated, including the
alkaloid amide piperlonguminine, the benzo-

related to pellitorine. The roots and stem bark
contain several aromatic amides of the cinnamoylamide type, including dioxamide, dihydrofagaramide, piperlonguminine, zanthosinamide and zanthosin. The stem bark also contains arnottianamide, herclavine and_lemairamin. The roots, fruits and stem bark furthermore contain the lignans sesamin, savinin,

hinokinin and arctigenin-methylether and from
the roots and stem bark the coumarins scoparone, xanthotoxin, pimpinellin and xanthyletin
were isolated. The fruiting branches contain
citronellal and the aldehyde citral, which are

used in food flavouring and the perfumery industry. The fruit contains 2.3% of an essential oil.
An aqueous root extract showed moderate reversion of sickle cells into normal shape in
vitro.
Different extracts from the trunk bark showed
moderate or significant antibacterial activity
against Pseudomonas aeruginosa, Escherichia
coli and Staphylococcus aureusin vitro. Preliminary tests of the effects of the stem bark extract on isolated rabbit intestines and guinea
pig uteri showed either an increase or a decrease in contractions. Pellitorine-related aliphatic amides have shownsignificant insecticidal properties.
Description Tree up to 30 m tall, up to 70
cm in diameter at base; trunk clear of branches

up to 25 m high, baseof the trunkslightly bell
shaped; bark greyish green at base and grey
above, longitudinally fissured; woody, pricklebearing protuberancesstart at c. 5 m from soil
level; prickles laterally compressed, c. 5 cm X c.
4 cm, often in vertical rows; branches with a
few spines. Leaves alternate, (im)paripinnately
compound with (3-)6-8 pairs of leaflets, 15-50
cm long; stipules absent; rachis furrowed or

winged; leaflets with winged petiolule 1.5—4
mm long, leaflets opposite, oblong-lanceolate,

lanceolate or narrowly oblong-elliptical, 3-11
cm X 1.5-3.5 cm, apex acuminate with narrow
acumen 1-2 cm long, base asymmetrical,
rounded, margin entire or slightly toothed towards apex, with glandular dots; blade dark

Zanthoxylum lemairei — wild

green and glossy above, midvein whitish. Inflorescence an axillary, many-flowered panicle, 5—

ZANTHOXYLUM 279

15 em long, at the tips of branches; peduncle
short-hairy. Flowers unisexual, 5-merous, regular; pedicel 1-1.5 mm long; sepals with
rounded apex, margin ciliate, short-hairy outside; petals oblong-elliptical; male flower with
5 stamens, disk 1 mm long, pistil rudimentary;
female flower with small staminodes, ovary

superior, pistil with almost globose carpel 1
mm in diameter, brownish red, style curved,

0.5 mm long; stigma capitate. Fruit an almost
globose follicle 4-5 mm in diameter, brownish
red, glandular pitted, 1-seeded. Seed almost
globose, 3-3.5 mm in diameter, dark-blue and

shiny.
Other botanical information Zanthoxylum is pantropical and comprises about 200
species, with tropical America being richest in
species. Mainland Africa harbours about 35
species, whereas about 5 species are endemic to
Madagascar. Several other Zanthoxylum species are medicinally used in the region. Zanthoxylum lemairei has often been confused
with the similar Zanthoxylum parvifoliolum
A.Chev. ex Keay in West Africa. Zanthoxylum
parvifoliolum occurs in Côte d'Ivoire and Ghana,
and differs mainly from Zanthoxylum lemairei
in that it does not have slender drip tips (acumen) and it does have a tiny pouch at base of
the leaflets. In Côte d'Ivoire a stem bark decoction is taken to treat bleeding wounds, and
ground stem bark or leaves in palm wine are
taken as an aphrodisiac. In Ghana a stem bark
decoction is taken to treat chest complaints.
The stem bark contains the benzophenanthridine alkaloids chelerythrine and nitidine and
the triterpene lupeol.
Zanthoxylum dinklagei (Engl.) P.G.Waterman
occurs from south-eastern Nigeria to Cameroon, Equatorial Guinea and Gabon. In Nigeria

culiaceae, at 100-1150 m altitude.
Genetic resources Asthe habitat in which
Zanthoxylum lemairei growsis underpressure,
it is likely to become less commoninits distribution area. Its exact status is unknown, however.
Prospects Zanthoxylum lemairei contains
interesting biochemical compounds, and a preliminary pharmacological analysis confirms
some of the traditional uses. More chemical
and pharmacological research needs to be done
however, to evaluate its potential. It is necessary to establish a safety profile as well, as
manyof the active compoundsare alkaloids.
Major references Adesina, 2005; Burkill,
1997; Neuwinger, 2000; Focho, Ndam & Fonge,

2009; Jouda, 2007.
Other references Adesanya & Sofowora,
1983; Adesinaet al., 1997a; Adesina et al., 1997b;

Akubue, Mittal & Aguwa, 1983; Fish, Meshal
& Waterman, 1975; Gilbert, 1958; Hawthorne
& Jongkind, 2006; Kokwaro, 1982; Ku Mbuta
et al., 2008; Meujo Foting, 2003; Waterman,

Gray & Crichton, 1976.
Authors E.N. Matu

ZANTHOXYLUM LEPRIEURII Guill. & Perr.
Protologue Fl. Seneg. Tent. 1: 141 (1831).
Family Rutaceae
SynonymsFagara angolensis Engl. (1896),
Fagara leprieurii (Guill. & Perr.) Engl. (1896).
Vernacular names Satinwood (En).
Origin and geographic distribution Zanthoxylum leprieurii has a wide distribution and
occurs from Senegal east to Ethiopia and south
to Mozambique and eastern South Africa.

a mixture of the stem bark, together with seeds

of Piper guineense Schumach. & Thonn. and
ripe fruits of Aframomum melegueta K.Schum.,
is taken by women to treat barrenness. Stem
bark powderin food is taken to treat male impotence. From the stem bark and root bark the
benzophenanthridine alkaloids nitidine and
chelerythrine, the furoquinoline alkaloid skimmianine and the aporphine alkaloids berberine
and magnoflorine have beenisolated.
Zanthoxylum pilosiusculum (Engl.) P.G.Waterman occurs in Congo, DR Congo and northern
Angola. In DR Congo leaf infusion is used as
an enema, without specific reason. The roots
are chewedas an aphrodisiac.
Ecology Zanthoxylum lemairei occurs in
semi-deciduousrainforest with Celtis and Ster-

Zanthoxylum leprieurii — wild
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Uses Most parts of Zanthoxylum leprieurii
are very aromatic and are widely used in traditional medicine. Decoctions of stem bark or root
bark are commonly taken as a diuretic and
purgative in the treatment of venereal diseases,
sterility, kidney pain, lower back pain, postpartum pain, arthritis, skin infections, urinary

50% of the oil) and in other cases limonene(e.g.
95%). Other components from the essential oil
of the leaves include B-ocimene, myrcene and
thujanol. In another sample the main components were f-pinene, caryophyllene and caryophyllenol, with as minor components o-pinene,

infections,

neryl acetate, farnesene, ledol, o-cadinol and
spathulenol. The fruits mostly contain monoterpenes and sesquiterpenoids. The main constituents in one sample were f-ocimene (42.9%),
a-terpinolene (9.3%), 6-3-carene (6.5%), limo-

dysentery,

intestinal

worms

and

abdominal pain. Stem bark or pulped young
shoots or leaves are also topically applied to
treat wounds, syphilitic sores, leprous ulcers,
toothache, bleeding gums, arthritis, kidney
pain and rheumatic pain. The vapour of the
bark in hot water is inhaled to treat toothache
and rheumatic pain. A bark decoction is used
as enema to treat venereal diseases. A leaf
decoction or ground stem bark, mixed with

seeds of Garcinia kola Heckel and Aframomum
melegueta K.Schum., is taken as an aphrodisiac. One teaspoon of pulverized stem bark is
taken in food daily to treat male impotence. In
Senegal the powdered bark together with the
latex of Baissea axillaris (Benth.) Hua is applied to tumours. In Liberia, the leaves are
added to rice broth for infants to strengthen
them. In Cameroon a fruit infusion is taken to
treat sickle cell anaemia. In DR Congo, a mac-

erated stem bark extract is applied to the head
to kill lice. In Nigeria pounded roots are
thrown in the water to stupefy fish.
The wood is easy to work, finishing smoothly
and taking a good polish. However, it is not
durable. The wood is used in the construction
of boats and canoes, drums, houses, decorative

paneling, joinery, boxes and crates, buildings,
musical instruments, plywood and pulp or paper. It is also used as firewood and to make
charcoal. In Cameroon dried fruits are used as
spice in local soups called ‘nkui’ and ‘nah-poh’.
The roots are used as chew sticks for dental
hygiene.
Production and international trade In
Cameroon the fruits are sold as spice in local
markets.
Properties Zanthoxylum leprieurii contains
a high diversity of essential oils and alkaloids,
but less aliphatic and aromatic amides compared to other Zanthoxylum species.
The content of essential oil is higher in the
fruits (6.3-7.2%) than in the leaves (0.42%).
Analysis of the essential oil obtained from
leaves andfruits collected from different localities showed the existence of several chemovariants. Essential oils obtained from the leaves
contain mainly monoterpenoids. Sometimes
terpinolene is the dominant component (e.g.

3-hexen-1-ol,

terpinen-4-ol,

geranyl

acetate,

nene (5.5%), myrcene (4.7%), @-pinene (3.9%)

and cymene (3.3%). In another sample the major constituent were a-pinene (43.1%) followed
by B-farnesene (4.9%), humulene (1.3%) and 6cadinene (2.0%), and in a third sample (from
Cameroon) the main constituents were fcitronellol (17.4%), citronellic acid (16.0%), 2,6dimethyl-2,6-octadiene (11.4%), and minor
compo-nents were limonene (3.9%), B-citronellal (6.5%), 4-terpineol (3.6%), geraniol (5.9%)
and B-cubebene (4.0%). The stem essential oil

is dominated by sesquiterpenoids with (E)nerolidol (23.0%), humuenol (17.5%) and elemol (5.7%) as the major constituents.
The stem bark and root bark contain mainly
benzophenanthridine and acridone alkaloids.
From the root bark the benzophenanthridines
nitidine, fagaronine, angoline, dihydroavicine,

fagaridine, chelerythrine and norchelerythrine
were isolated, and from the stem bark nitidine

and chelerythrine. From the root bark the furoquinoline skimmianine, the aporphines magnoflorine and N-methyl-corydine and the phenylethylamines candicine and tembetarine
were isolated. Magnoflorine also occurs in the
stem bark. From the root bark, stem bark and

fruits the acridones 1-hydroxy-3-methoxy-10methyl-9-acridone en 1-hydroxy-10-methyl-9acridone and several other similar compounds
were isolated. From the root bark and stem
bark, zanthozolin was obtained while the root

bark
and
fruits
yielded
3-hydroxy-1,4dimethoxy-10-methyl-9-acridone (helebelicine
A) and 3-hydroxy-1,2-dimethoxy-10-methyl-9acridone (helebelicine B). Arborinine was isolated from the root bark. The root bark also
contains the aliphatic amides N-isobutylleicosa-deca-2,4-dienamide
and
N-isobutyl2,4,8,10,12-tetradecapentaenamide (y-sanshool)
and the aromatic amides arnottianamide, 10-

O-demethyl-12-O-methylarnottianamide
and
N-isopentyl-cinnamamide. The root bark and
stem bark contain the coumarins scoparone
and xanthotoxin andthe root bark the lignans,
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sesamin, asarinin and the triterpene lupeol.
The fruits and roots contain the flavonoid hesperidin.
The brine-shrimp (Artemia salina) lethality
bioassay of the chloroform extract of the fruits
showed modest cytotoxicity with LDs5o = 13.1
ug/ml. The compounds 3-hydroxy-1-methoxy10-methyl-9-acridone, 1-hydroxy-3-methoxy-10methyl-9-acridone, 1-hydroxy-2,3-dimethoxy-10methyl-9-acridone and 1,3-dihydroxy-2-methoxy10-methyl-9-acridone were found to be moderately active against lung carcinoma cells
(A549), colorectal adenocarcinoma cells (DLD1) and normal cells (WS1) with ICso values of
27-77 uM. An aqueous root extract showed
moderate reversion of sickle cells into normal
shape in vitro.
Aqueous-ethanol 90% extracts of leaves, roots
and stem bark showed moderate fungistatic
activity against Candida albicans and Cryptococcus neoformans. An essential oil obtained
from the fruits exhibited significant antioxidant properties. It also showed moderate antibacterial activities in vitro against Escherichia
coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterococcus faecalis, Corynebacterium glutamicum, Bacillus cereus and Bacillus
subtilis. In another test the antibacterial activity was very low.
The heartwood is pale yellow and indistinctly
demarcated from the whitish sapwood. The
grain is straight to slightly interlocked, texture
moderately coarse. The wood is lustrous. The
wood is fairly lightweight with a density of
about 500 kg/m3 at 12% moisture content. At
12% moisture content, the modulus of rupture

Zanthoxylum leprieurii — 1, leaf and inflorescence; 2, leaflet; 3, flower; 4, part of infructescence.
Source: Flore analytique du Bénin

Janka end hardness 4175 N. The wood is easy

8(—12) pairs, opposite to almost opposite, elliptical to oblong-elliptical, 2.5-12(-16) cm x 1.5—
4(—7.5) cm, apex acuminate or caudate, base
oblique and cuneate, margin entire towards the
base, toothed elsewhere, glabrous, papery, with
many minute glandular dots, pinnately veined
with 8-16 pairs of lateral veins. Inflorescence
an axillary panicle with sessile flowers on the

to saw and work, and takes a smoothfinish.

primary panicle branches, 15—30(—45) cm long,

is 86 N/mm2, modulus of elasticity 11,950
N/mm?, Janka side hardness 3820 N and

Adulterations and substitutes In Uganda
Zanthoxylum leprieurii and Zanthoxylum chalybeum Engl. are used in a similar way as medicinal plants.
Description Medium sized tree up to 15(—
25) m high and up to 40 cm in diameter at
base; stem with conical woody prickle-bearing
outgrowths up to 6 cm long, branches with
short strong prickles 3-8 cm long, brown with
darker tips, straight or sometimes curved.
Leaves alternate, imparipinnately compound
with 8-16(—24)leaflets, 15-55 cm long; petiole
stout; stipules absent; rachis sometimes with
prickles; petiolules 1-3 mm long on lateral
leaflets, up to 25 mm on terminalleaflets, ter-

minal leaflets sometimes in pairs; leaflets 4—

short-hairy with short glandular hairs to almost glabrous. Flowers unisexual, regular, 4-

merous, small, nearly sessile; sepals slightly
united at the base, broadly ovate, 0.4—0.6 mm

long; petals oblong, 1.5-2 mm x 0.8-1 mm,
creamy white; male flowers with 4 stamens,

rudimentarypistil present; female flowers with
4 rudimentary staminodes, ovary superior,
globose, c. 1 mm in diameter. Fruit an almost
globose follicle, 4-5 mm in diameter, almost

sessile, reddish, glandular pitted. Seed almost
globose,

3-3.5 mm

in diameter,

black and

shiny.
Other botanical information Zanthoxylum
is pantropical and comprises about 200 species,
with tropical America being richest in species.
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Mainland Africa harbours about 35 species,

whereas about 5 species are endemic to Madagascar.
Ecology Zanthoxylum leprieurii occurs in
rain forests and savanna woodland, from sealevel up to 2000 m altitude.
Propagation and planting Zanthoxylum
leprieurii is propagated by seed and wildlings.
Genetic resources Zanthoxylum leprieurii
has a wide area of distribution, but is apparently nowhere common. Habitat destruction
and over-exploitation are potential threats.
Prospects In vitro studies have demonstrated that Zanthoxylum leprieurii has only
moderate antibacterial, antifungal, antisickling, antitumour and antioxidant properties,
probably because it has less active components
in its stem bark and root bark than other Zanthoxylum species, which are commonly used in
traditional medicine. For the development of
new medicines, it has probably not enough
potential. Safety profiles need to be established
for local use.
Major references Abdou Boubaetal., 2010;
Adesina, 2005; Burkill, 1997; Dongmo et al.,
2008; Gardini et al., 2009; Kokwaro, 1982;
Neuwinger, 2000; Ngoumfo, 2010; Takahashi,

1978.
Other references Adesanya & Sofowora,
1988; Adesina, 1987; Ekundayo, Oguntimein &
Adeoye, 1986; Elujoba & Sofowora, 1977; Eshiett & Taylor, 1968; Fish & Waterman, 1971;
Lamatyet al., 1989; le Grand, 1989; Ngane et
al., 2000; Olatunji, 1992; Oliver-Bever, 1982;

Oyedeji et al., 2008; Reisch, Adesina & Bergenthal, 1985; Tatsadjieu et al., 2003; Water-

man, Gray & Crichton, 1976.
Sources of illustration Akoégninou, van
der Burg & van der Maesen (Editors), 2006.
Authors J.R.S. Tabuti

Zanthoxylum madagascariense — wild
tiredness, muscular ache and poisoning.
Production and international trade The
stem bark of Zanthoxylum madagascariense is
locally sold on the market for medicinal purposes.
Properties From the stem bark the benzophenanthidrine alkaloids N-nornitidine, dihydrochelerythrine, norchelerythrine, decarine,
caymandimerine and rutaceline were isolated.
Other compoundsisolated from the stem bark
are the triterpenes lupeol and B-amyrine and
the lignan sesamine.
Decarine showed molluscicidal activity against
Biomphalaria pfeifferi, which is an intermediate host for bilharzia parasites. Rutaceline
showed moderate antiproliferative activity on
humancolorectal adenocarcinoma (Caco-2) and
the African green monkey kidney (Vero) cell
lines.
Description Aromatic shrubor tree up to c.
15 m tall; very spiny on young parts, less on
older branches; branches thick at apex, 12-14

ZANTHOXYLUM MADAGASCARIENSE Baker

Protologue J. Linn. Soc. Bot. 25: 303 (1889).
Family Rutaceae
Origin and geographic distribution Zanthoxylum madagascariense is endemic to Madagascar.
Uses The very bitter stem bark decoction is
taken to treat severe body pain, especially
back-ache andarthritis, and also to treat intestinal worms. A bark decoction, together with
leaves and bark of Dracaena reflexa Lam. or
leaves of Desmodium ramosissimum G.Don is
taken daily to relieve malarial symptoms,

mm in diameter. Leaves alternate, imparipinnately compound with 5-7 pairs of leaflets, 10—
25 cm long; stipules absent; rachis flattened
above; leaflets with petiolule up to 2 mm long;
leaflets opposite, elliptical-oblong, 1.1-13 cm x
0.8-3.2 cm, basal leaflets smaller, apex acuminate or apiculate to notched, base rounded,

margins slightly toothed towards apex, with
indistinct glandular dots, stiff, glabrous, pinnately veined. Inflorescence an axillary, muchbranched panicle 5-10 cm long, glabrous, 2—5
together at the apex of branches. Flowers unisexual, 4-merous, regular, fragrant; pedicel 0—
1.5 mm long; sepals triangular, c. 0.7 mm long;
petals oblong, c. 2.6 mm X c. 1 mm, apex ob-
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Zanthoxylum rubescens
— wild

roots are chewed to rel
ieve toothache and infe
ctions of the mouth. In
Gabon leaves are macerate
d in lime Juice and
taken to tre

at insanity;
the maceration is also
applied to snakebites. A
stem bark decoction is
taken to treat gonorrhoea.
In West Africa Zantho
xylum rubescens is widely used in the construct
ion of houses because of
its durability and termit
e resistant wood properties. It is also used for
furniture, joinery and
carving. In Kenya, how
ever, it is considered
tough but perishable.
The wood is burnt for
firewood and charcoal.
In Nigeria the stem
bark and roots are use
d as chew sticks for den
tal hygiene.

loids nitidine, fagaronin
e and methoxychelerythrine, the furoquino
line alkaloid skimmi
amine, the acridone alk
aloids arborinine and
1hydroxy-3-methoxyacri
done and the aporphine
alkaloids tembetarine,
magnoflorine and Nmethyl-corydine. The
stem bark furthermore
contains the benzop
henanthridine alkalo
id
nornitidine. The leaves
contain an essential oil
dominated by sesquiter
penoid compounds (E)nerolidol (44.4-70.2%)
and B-caryophyllene
(22.1%). The wood contai
ns calcium oxalate.
The alkaloid fraction
as well as lemairamide
and zanthomamide sho
wed weak antimalarial
activity in vitro against
a chloroquine-sensitive
strain and chloroqui
ne-resistant strain of
Plasmodium falciparum.
The sapwood is yellow-wh
ite, the heartwood is
pale yellow, rather ligh
t, but tough.
Description Shrub or
small tree up to 8 m
tall; branches and bra
nchlets with straight
or
recurved blackish tho
rns 5-10 mm long;
branchlets reddish.
Leaves alternate, imp
aripinnately compound wit
h (3-)4—7 pairs of leaflets, 30-70 cm long,
very aromatic; stipules
absent; rachis glabro
us or minutely shorthairy, flat on top or win
ged; leaflets with petio-

Properties A large num
ber of amides and
alkaloids have been
isolated from different
parts of the plant. The
stem bark androots are
rich in aromatic amides
of the cinnamoylamide
type. They include arn
ottianamide, cyclopropane-carb
clavine,

oxamide, dioxamin,
dioxamide, herlemairamin, lemair
amide, rubesce-

namin, zanthomamin,
zanthosinamide and
zanthosin. The stem bar
k furthermore contains
rubemamin, rubemamid
e and zanthomamide.
From the pericarps
of ripe fruits dioxamin,
dioxamide, herclavine,
zanthomamide and zan
thosin were isolated. The
triterpene lupeol has
been isolated from the
roots.
From the stem bark and
roots several aliphatic

amides

have

been

isolated,

inc

luding Nisobutyltetradeca-2,4-di
enamide.
From the stem bark and
roots several alkaloids
were isolated, including
the benzophenanthridine alkaloids dihydr
oavicine, chelerythrin
e
and dihydrochelerythri
ne. The roots furthermore contain the ben
zophenanthridine alk
a-

Zanthoxylum rubescens
— 1, bart of leaf; 2, male

inflorescence; 3, fruit.

Redrawn and adapted
by Iskak Syamsudin
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lule 2-5 mm long, up to 4 em long on terminal
leaflet; leaflets (almost) opposite, broadly elliptical to oblong-elliptical, (5—)10—20(-30) em x
(2.5-)8-15 cm, apex abruptly acuminate, base
cuneate and slightly unequal, margin toothed
towards apex, thickly papery, glabrous or
sometimes short-hairy along the midrib, with
many glandular dots, more conspicuous along
the margin, pinnately veined with 8-12 pairs
of lateral veins. Inflorescence a terminal pyramidal panicle 20-40 cm long, short-hairy to

Penali et al., 2007.

Other references Adesina, 1989; Adesina
et al., 1988; Adesina & Reisch, 1989; Aubréville, 1959; Fish & Waterman, 1972; Fish, Gray
& Waterman, 1974; Gilbert, 1958; Kakudidi,
2004; Kakudidi, 2007; Moody & Sofowora,
1984; Olabanji et al., 1996; Olatunji, 1992; Tra
Bi, 1997; Waterman, Gray & Crichton, 1976.
Sources ofillustration Aubréville, 1959.
Authors J.R.S. Tabuti

woolly hairy. Flowers unisexual, 4(—5)-merous,

regular; pedicel 0.5—2.5 mm long; sepals 4, c.
0.5 mm long, short-hairy; petals oblongtoelliptical-oblong, 1.2-2 mm long, apex obtuse, glabrous, creamy white; male flowers with 5 petals and 5 stamens, ovary rudimentary; female
flowers with 4 tiny staminodes, ovary superior,
carpel 1. Fruit a broadly ellipsoid or globose
follicle 5-8 mm in diameter, orange-red, pitted

with pale red glands, sepals and petals persistent, 1-seeded. Seed globose, 5—5.5 mm in diameter, black and shiny.
Other botanical information Zanthoxylum is pantropical and comprises about 200
species, with tropical America being richest in
species. Mainland Africa harbours about 35
species, whereas about 5 species are endemic to
Madagascar.
Ecology Zanthoxylum rubescens occurs in
dry forest and thickets, and in semi-deciduous
or evergreen forest, as well as riverine forest,

at 600-1800 m altitude. In Céte d'Ivoire it
flowers in March and June and fruits from
February to March.
Propagation and planting Zanthoxylum
rubescens is propagated from seedlings and
wildlings.
Genetic resources Zanthoxylum rubescens
is widely distributed in Africa andis relatively
common. It is therefore not threatened by genetic erosion.
Prospects Zanthoxylum rubescens contains
many interesting biochemical compounds, including amides and alkaloids, but pharmacological tests are limited. As several of the isolated compounds have proven interesting biological activities in other plant species, it is
certainly worth to continue pharmacological
research of the amides and alkaloids, to evaluate their potential. It would also be necessary
to establish the safety profiles, as several Zanthoxylum species are knownto be toxic.
Major references Adesina, 2005; Burkill,
1997; Hawthorne & Jongkind, 2006; Kokwaro,
1982; Oyedeji et al., 2008; Neuwinger, 2000;

ZANTHOXYLUM USAMBARENSE

(Engl.)

Kok-

waro
Protologue Kew Bull. 32: 798 (1978).
Family Rutaceae
Synonyms Fagara usambarensis Engl.
(1905), Fagara becquetii G.C.C.Gilbert (1958),
Zanthoxylum becquetii (G.C.C.Gilbert) P.G.Waterman (1975).
Origin and geographic distribution Zanthoxylum usambarense occurs in Ethiopia,
Kenya, Tanzania and Rwanda.
Uses In Ethiopia a dried stem infusion is
taken to treat kidney infections: fresh stem
bark is crushed and used to poultice swollen
joints. In Kenya and Tanzania Zanthoxylum
usambarense is considered an important medicinal plant. A stem bark and root bark decoction is commonly taken by the Maasai people
for the treatment of malaria, backache, painful
joints and rheumatism and also as an emetic
and purgative. They are also taken as a cough
mixture and to treat pneumonia. The fruits
and the leaves are chewed to treat mouth infections, intestinal worms, diarrhoea, dysentery,

cough, vomiting and stomach-ache. They are

Zanthoxylum usambarense — wild
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also helping digestion and defecation. An infusion of the fruit is mixed with milk to treat
fever, sore throat, tonsillitis and chest pains. A
hot decoction of the seeds is taken to treat malignant catarrhal fever and respiratory tract
infections.
In Kenya the plant is used for dying cloth; the
root bark yields a yellow dye, and the stem
bark yields a beige dye. The wood is used in
house construction and to make furniture and
bows; it is reported as hard and durable. It is
considered good firewood as it burns easily.
Zanthoxylum usambarenseis also used as life
fence. The young twigs are used as chewsticks
for dental hygiene.
Properties A wide variety of compounds,
especially alkaloids, has been isolated from the
stem bark and root bark. The main alkaloids
isolated from both the stem bark androot bark
are the aporphine alkaloids magnoflorine
(0.08% and 0.33% respectively) and chelerythrine (0.01% and 0.02% respectively) and
the berberine alkaloid N-methylcanadine
(0.03% and 0.13% respectively). A minor alkaloid isolated from the stem bark and root bark
is the canthinonealkaloid canthin-6-one. Minor
alkaloids from the stem bark are the tetrahydroprotoberberine alkaloid usambarine, the
benzophenanthridine alkaloids nitidine and
oxychelerythrine, the quinoline alkaloid Nmethylplatydesmine, the aporphine alkaloids
tembetarine and norchelerythrine, the isoquinoline alkaloid usambanoline and the benzylisoquinoline alkaloid oblongine. Other compounds isolated from the stem bark and root
bark are sesamine and piperitol-3,3-dimethylallyl ether as well as the aliphatic amidepellitorine. From the roots the coumarins toddaculin, phellopterin, pimpinellin, toddalolactone
and O-methylcedrelopsin were isolated.
Canthin-6-one possesses a broad spectrum of
fungicidal, trypanocidal and leishmannicidal
activities, besides its low toxicity. Pellitorine
has significant insecticidal properties.
Total methanol and water extracts prepared
from the stem bark showed significant antiplasmodial activities, with ICs0 values of <6
ug/ml and 6-15 ug/ml against chloroquinesensitive and resistant Plasmodium falciparum strains respectively. A water extract of the
stem bark showed significant antiplasmodial
activity in vitro and in vivo against Plasmodium knowlesi and Plasmodium bergei. Extracts
of Zanthoxylum usambarense have also been
shown to have antimalarial effects in an animal model. Different extracts of the stem bark

and the root bark were found to possesssignificant antibacterial activities against Bacillus
subtilis, Micrococcus luteus and Staphylococcus
aureus. The hexane, methanol and water extracts of the leaves, root bark and stem bark

showed significant anti-inflammatory activity
in the cyclooxygenase (COX-1) assay.
Description Much-branched tree up to c. 15
m tall; bole unbranched up to 2-3 m, up to 35

cm in diameter, with conical woody protuberances 2-3 cm long ending in sharp straight
thorns 5-9 mm long; bark rough with longitudinal ridges and furrowsas deep as 5 cm, greyish brown, peeling yellow underneath; branches with sharp straight to slightly upcurved
dark red prickles 6-12 mm long. Leavesalternate, imparipinnately compound with 2-8
pairs of leaflets, 10-24 cm long; stipules absent; rachis with or without small prickles;

leaflets with petiolule (0—)0.5-2 mm long, up to
5 mm long on terminal leaflet; leaflets (almost)
opposite, elliptical to elliptical-oblong, 2.2-8 cm
x 1.5-3 cm, apex acuminate or apiculate to

almost obtuse, base obtuse and slightly unequal to cuneate, margin slightly toothed, with
distinct glandular dots along the margin, stiff,
glabrous, pinnately veined with 8-16 pairs of
lateral veins. Inflorescence a terminal, much-

branched corymbose panicle 10-15 cm x 7-19
cm,

glabrous.

Flowers

unisexual,

4-merous,

regular; pedicel 0-38 mm long; sepals ovate to
elliptical, 1-1.5 mm long; petals elliptical to
elliptical-oblong, 2-4.5 mm long, apex obtuse,
white to cream or greenish yellow; male flowers
with 4 stamens variable in length, ovary rudimentary; female flowers without staminodes,

ovary superior, carpels 2, partly united, 1—1.5
mm long,styles 2, c. 1 mm long, partly united.
Fruit usually a pair of almost globose follicles
8-10 mm x 6-7.5 mm, mucronate, reddish
green, glandular pitted, each follicle 1-seeded.
Seed ovoid, 5-7 mm x 4.5—5.5 mm, dark blueblack and shiny.
Other botanical information Zanthoxylum is pantropical and comprises about 200
species, with tropical America being richest in
species. Mainland Africa harbours about 35
species, whereas about 5 species are endemic to
Madagascar. Another Zanthoxylum species
which is medicinally used in the region is Zanthoxylum holtzianum (Engl.) P.G.Waterman. It
occurs in Kenya, Tanzania and Mozambique.
In Tanzania dried powdered root bark is taken
in porridge to treat convulsions. A root decoction is drunk or the vapoursof a leaf decoction
inhaled to treat hardened abscesses, whereas
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root scrapings are used as a dressing. Leaf sap
is drunk and the body washed with it to treat
malarial fever. In the IUCN Red List of Threatened Speciesit is classified as vulnerable.
Ecology Zanthoxylum usambarense occurs
in wooded savanna, montane dry forest and
forest remnants, rocky slopes, evergreen bushland and marshy woodland, at 1200-2600 m
altitude.
Propagation and planting Zanthoxylum
usambarense is propagated using wildlings or
seedlings. The seeds loose viability within a
very short period and should therefore be sown
immediately.
Genetic resources Zanthoxylum usambarense growsin a wide variety of habitats, but
it is not common. However, it does not seem to

be threatened by genetic erosion.
Prospects From Zanthoxylum usambarense
a wide variety of alkaloids has been isolated.
Aromatic and aliphatic amides have mostly not
been isolated, and it would be interesting to
evaluate their presence as they have interesting pharmacological activities. The water extracts of the stem bark showssignificant antimalarial activity and this property certainly

Zanthoxylum zanthoxyloides — wild
stem bark macerations, decoctions or infusions
are widely taken to treat malaria, fever, sickle
cell anaemia, tuberculosis, paralysis, oedema
and general body weakness. They are also
widely taken to treat intestinal problems, including colic, dysentery, intestinal worms, gonorrhoea and urethritis, but also as an emmen-

Major references Baerts & Lehmann,
2010b; Kirira et al., 2006; Matu & van Staden,

agogue, stimulant and to treat pain during
childbirth, migraine and neuralgia. The roots
are externally applied to ulcers, swellings,

2003; Neuwinger, 2000; Wereet al., 2010.

haemorrhoids, abscesses, snake bites, yaws,

Other references Beentje, 1994; He etal.,
2002; Hindmarsh, 1982; Kokwaro, 1982; Kato
et al., 1996; Kokwaro et al., 1983; Lulekal,
2008; Maundu et al., 2001; Nanyingi et al.,
2008.
Authors E.N. Matu

woundsleprosy and syphilitic sores as well as
rheumatic and arthritic pain and hernia.
The roots and stem bark give a warm, pungent
and benumbing effect on the palate when
chewed, and are widely used in the treatment
of sore gums, toothache and dental caries. A
decoction of the roots is used as a mouthwash
and againsta sore throat.
In Côte d'Ivoire sap from the pulped bark is
applied as eye drops to treat eye infections,
notably conjunctivitis with pus. In Ghana root
and stem bark powder is taken to treat whooping cough.
In southern Nigeria a decoction of the stem
bark androots is taken to treat cancer. Pulped
stem bark and root bark is thrown in the water
to stupefy fish.
In West Africa, it is planted as a hedge, as the
thorns makeit impenetrable. Sheep browse the
leaves. The wood is used for manufacturing of
torches. The timber is yellow, very hard and
termite-resistant and used for building purposes, including poles and posts. It also makes
good firewood. The roots, young shoots and
twigs are commonly used as chew-sticks. The
bark or young branches contain much resin,

deserves more attention.

ZANTHOXYLUM
ZANTHOXYLOIDES
Zepern. & Timler

(Lam.)

Protologue Willdenowia 11(2): 361 (1981).
Family Rutaceae
Chromosome number 2n = 72
Synonyms Fagara zanthoxyloides Lam
(1788), Zanthoxylum senegalense DC. (1824).
Vernacular names Senegal prickly-ash,
candlewood, toothache bark (En). Fagara jaune
(Fr).
Origin and geographic distribution Zanthoxylum zanthoxyloides occurs from Senegal
east to Cameroon.
Uses Throughout West Africa the aromatic
roots, stem bark and leaves are commonly used
in traditional medicine. They are considered
antiseptic, analgesic and diaphoretic. Root or
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which makes them suitable for ceremonial
torches. The spines are thrownintofire to give
off a scented smoke. The leaves, which smell
like citronella, and the seeds, which taste
strongly of cinnamon or pepper, are commonly
used to season food. From the seeds, necklaces

are made. Zanthoxylum zanthoxyloides also
has numerous magico-religious uses, including
protection against spirits. It also serves as fetish plant.
Production and international trade
Roots, leaves and stems are commonlysold in
markets in Côte d'Ivoire, Mali, Burkina Faso,

Ghana and Nigeria. There are several local
products on the market containing Zanthoxylum zanthoxyloides roots, including Drepanostat and FACA, to treat sickle cell anaemia.

Properties Zanthoxylum
zanthoxyloides
contains a high diversity of essential oils and
alkaloids, as well as several aliphatic and aromatic amides. Analysis of the essential oil obtained from the fruits collected from different
localities showed the existence of several chemovariants. The essential oil from one sample
of fruits from Cameroon contained monoterpenes as main components: o-pinene (38.2%),
trans-B-ocimene (5.4%), citronellol (3.3%), sabinene (3.2%), myrcene (3.1%), limonene (3.0%),
citronellyl acetate (3.0%), a-terpinolene (2.7%),
o-phyllandrene (2.6%), geraniol (1.9%), terpinen-4-ol (1.5%), p-cymene (1.2%), methyl
citronellate (1.2%) and B-pinene (1.2%). Another sample contained as main components: Bcitronellol (18.1%), geraniol (16.2%), 2,6dimethyl-2,6-octadiene (9.38%), geranyl acetate
(5.9%), isopulegol (5.4%), D-limonene(4.8%), Bcitronellal (4.7%) and the sesquiterpene manoyl oxide (5.5%). The essential oil from a fruit
sample from Benin contained mainly monoterpenoids, with B-ocimene (41.5%), linalool
(11.8%) and geranial (9.5%) as main components. The leaf essential oil only contained
monoterpene hydrocarbons (98.2%), mainly Bocimene (31.9%), o-pinene (26.5%) and myrcene (30%).
The stem bark and root bark contain benzophenanthridine, furoquinoline and aporphine
alkaloids. From the root bark the benzophenanthridines fagaronine, dihydroavicine, chelerythrine and oxychelerythrine were isolated,
and from the stem bark fagaronine and chelerythrine. From the root bark the furoquinolines skimmianine and 8-methoxydictamine,as
well as the aporphines magnoflorine, berberine, tembetarine and N-methyl-corydine were
isolated. From the roots, fruits and stem bark

several aliphatic amides have been isolated,
including the pungent N-isobutyldeca-2,4dienamide

and

N-isobutylocta-2,4-dienamide,

which are main componentsof pellitorine. The
root bark also contains the aromatic amides
arnottianamide, fagaramide, piperlonguminine,
rubemamin
and
N-isopentyl-cinnamamide.
From the stem bark many coumarins were
isolated: umbelliferone, scopoletin, scoparone,
xanthotoxin, imperatorin, bergapten, marmesin and pimpinellin; the root bark and the stem
bark contain the lignan sesamin, while the root
bark also contains its C-7 epimer asarinin.
From the aerial parts and roots the sterols
zanthoxylol, diosmin, fagarol and hesperidin
have been identified, as well as triterpenes

such as lupeol, B-sitosterol, stigmasterol, campesterol and B-amyrin. From the roots a series
of acids wasisolated: vanillic acid, hydroxybenzoic acid, parahydroxybenzoic acid, 2-hydroxymethyl benzoic acid and parafluorobenzoic
acid as well as the divanilloylquinic acids burkinabin A, B and C.

Crude root bark extracts showed significant
anti-inflammatory and analgesic activities in
rodents. They also showedanti-sickling activity
in several small clinical trials; the isolated acids also showedsignificant anti-sickling activity. Different plant extracts showed low toxicity
in laboratory tests. Crude root bark extracts
showed moderate antibacterial activity in vitro
against a range of pathogenic bacteria. The
essential oil of the fruits showed moderate to
significant antibacterial activity. Ethanolic leaf
extracts showed low antifungal in vitro,
whereas root and stem bark extracts showed
moderate to good antifungal activity in vitro.
The alkaloid extract of the stem bark showed
significant antiplasmodial activity in vitro.
Different root bark extracts showed moderate
antiviral activity against herpes simplex virus
and antiprotozoal activity against Leishmania
major. Extracts of different plant parts as well
as powdered plant parts showed significant
insecticidal and antifeedant activities against a
range of crop pests. The leaves fed to rabbits
showed anthelmintic activity against Ascaris
lumbricoides, as well as significant anthelmintic activity against Haemonchus contortus
when fed to sheep. An ethanolic root bark extract exhibited moderate antioxidant activities
in vitro.
Pellitorine

showed insecticidal,

antibacterial

and anti-sickling activity in vitro. The benzophenanthridine alkaloid fagaronine demonstrated strong antileukemic activity against
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both L-1210 and P-388 leukemia cell lines as
well as antisickling properties. Other benzophenanthridine alkaloids such as chelerythrine
and berberine also showed antimicrobial activities. However, the toxicity of benzophenanthridine alkaloids prevents their clinical application. Several coumarins isolated from Zanthoxylum zanthoxyloides showed antifungal activities. Scoparone and scopoletin have demonstrated anticonvulsive effects in experimental
animals. B-Sitosterol showed significant antiinflammatory activity when administered intraperitoneally to mice and rats and was orally
effective against carrageenin-induced oedema.
B-Sitosterol also exhibited anti-pyretic activity.
The mineral composition of the fruit pericarp
per 100 g is: Ca 90 mg, P 41 mg, Fe 2 mg, Na
10 mg, K 46 mg, Mg 52 mg and Cu 55 mg.
Description Shrub or small tree, spiny and
more or less scandent, up to 6-8(-12) m tall,
with straight, often short bole and rounded and
quite dense crown; bark grey to beige, rough,
with fine vertical fissures, often with woody
prickle-bearing protuberances; slash yellow,
odorous, orange-mottled beneath; stems gla-

brous, grey, with solitary prickles. Leaves alternate, glabrous, imparipinnately compound
with 5—7(—11) opposite or alternate leaflets, up
to 12(-20) cm long; petiole 2-5 cm long, glabrous, spiny beneath with recurved prickles;
stipules absent; petiolules 2-5 mm long; leaflets obovate to elliptical, 5-10 cm x 2—4 cm,
base cuneate to rounded, apex obtuse or rounded, sometimes apiculate or notched, with many

glandular dots, smelling of pepper and lemon
whencrushed, rigidly papery, pinnately veined
with 10-14 pairs of lateral veins, barely prominent, fusing near the margin. Inflorescence a
lax terminal or axillary panicle 5—25 cm long,
with short branches. Flowers unisexual, regular, 5-merous, white or greenish, sessile; corolla
barely open; male flowers with stamensslightly exserted; female flower with superior ovary,
1-celled, style short, lateral. Fruit an ovoid

follicle, 5-6 mm in diameter, brown, with glandular dots, dehiscent, 1-seeded. Seed black to
bluish, shiny, long persistent in the fruit.
Other botanical information Zanthoxylum
is pantropical and comprises about 200 species,
with tropical America being richest in species.
Mainland Africa harbours about 35 species,
whereas about 5 species are endemic to Madagascar. The orthographic variation Zanthoxylum xanthoxyloides is common.
Several other Zanthoxylum species are medicinally used in West Africa. Zanthoxylum atchoum (Aké Assi) P.G.Waterman is endemic to
Côte d'Ivoire. The strong-smelling roots are
sniffed as an emmenagogue. It is a good beeplant as the flowers produce large quantities of
nectar.

Zanthoxylum zanthoxyloides — 1, part of twig
with leaf; 2, male inflorescence; 3, male flower;
4, female flower;5, fruit with seed.
Redrawn and adapted by Iskak Syamsudin

Zanthoxylum chevalieri P.G.Waterman (synonym: Fagara pubescens A.Chev.) occurs from
Guinea east to Ghana. In western Cote d’Ivoire
powdered leaves are used as a snuff to treat
migraine.
Zanthoxylum viride (A.Chev.) P.G.Waterman
occurs from Guinea east to Cameroon. In Céte
d'Ivoire a leaf decoction as used as a mouthwashto soothe toothache, or leaves are chewed.
Pulped leaves are also applied to leproussores,
and a bark decoction is taken orally. Crushed
root bark is applied as an enemato treat gonorrhoea. Pulped roots are used in embrocation
to treat head-ache, rheumatic, lumbar and
intercostal pain. Bark macerated in wine or a
bark decoction is drunk as an aphrodisiac and
to treat venereal diseases. A bark decoction is
also taken to treat intestinal worms and dysentery. Crushed barkis applied to scabies. It is a
good bee-plant as the flowers produce large
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quantities of nectar. The wood can be used in
cabinet work, although the pieces are usually
small.
Growth and development Zanthoxylum
zanthoxyloides often flowers twice a year, during the first part of the dry season and during
the rainy season.
Ecology Zanthoxylum zanthoxyloides occurs
in savanna and dry forest vegetation, coastal
dunes and thickets and on termite mounds. It
is locally abundant in coastal areas. In general
it occurs at low altitudes.
Propagation and planting Seed weight of
Zanthoxylum zanthoxyloides varies from 15.9—
18.1 g/1000 seeds.
Management Zanthoxylum zanthoxyloides
can be coppiced.
Genetic resources Zanthoxylum zanthoxyloides is not common in its distribution area,
but apparently locally gregarious. It is considered underpressure as a result of overexploitation and habitatloss.
Prospects Zanthoxylum zanthoxyloides is a
popular medicinal plant with proven antimicrobial, antitumour and antisickling activities.
Nevertheless, the associated toxicities of the

bioactive alkaloids should probably be counteracted by use of crude extracts and application
of indigenous medical knowledge. Further research on the medicinal application of the nontoxic coumarins is warranted.
Major references Adebiyi et al., 2009;
Adesina, 2005; Adjanohoun et al., 1979; Ar-

bonnier, 2004; Burkill, 1997; Folasade, Olukemi & Jones, 2006; Gansané et al., 2010; Gar-

dini et al., 2009; Neuwinger, 2000; Prempeh &
Mensah-Attipoe, 2009.
Other references Adesanya & Sofowora,
1983; Adjanohoun & Aké Assi, 1979; Ahua et
al., 2007; Dina, 2008; Dongmo et al., 2008;

Dupont et al., 2005; Hounzangbe-Adoteet al.,
2005; Hudsonet al., 2000; Kassim et al., 2005;
Menut

et

al.,

2000;

Ngane

et

al.,

2000;

Ngassoum et al., 2003; Nnamani, Oselebe &
Agbatutu, 2009; Osoba, Adesanya & Durosimi,

1989; Ouattara, 2001; Ouattara et al., 2009;
Prempeh & Mensah-Attipoe, 2008a; Prempeh
& Mensah-Attipoe, 2008b; Queiros et al., 2006;

Tatsadjieu et al., 2008.
Sources ofillustration Letouzey, 1963.
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Merremiapeltata, 174
Merremiatridentata, 175, 176
Merremia tuberosa, 174

Merremia turpethum, 185
Merremia umbellata, 174
Merremia umbellata subsp. orientalis, 174
Merremia umbellata subsp. umbellata, 174
Merremia xanthophylla, 174
Metaporanadensiflora, 177

Metaporana obtusa, 177
Metaporanaparvifolia, 177
Metaporana parvifolia var. obtusa, 177
Mikania micrantha, 104
Mitragyna stipulosa, 83
Mondia ecornuta, 180
Mondia whitei, 177, 180
Moringaoleifera, 28
Murraya exotica, 183

Murraya foetidissima, 181
Murraya koenigii, 181
Murraya paniculata, 183
Murraya paniculata var. exotica, 183
Myrianthus arboreus, 260
Nitraria sibirica, 111

Ompalogonus calophyllus, 194
Operculina macrocarpa, 187
Operculina turpethum, 185, 187
Orbea decaisneana, 188
Orbea dummeri, 189
Orbea lutea, 189
Orbea semota, 189
Orbeopsis lutea, 141
Orthantheraalbida, 189
Oryza sativa, 29
Ozoroainsignis, 46
Pachycarpusconcolor, 191
Pachycarpus eximius, 191
Pachycarpuslineolatus, 190, 191
Pachycarpus schinzianus, 271
Pachycarpus schweinfurthii, 190
Pachycymbium decaisneanum, 188
Panax quinquefolius, 117
Parquetina calophylla, 194
Parquetina nigrescens, 192, 193
Pelea madagascarica, 266

Pennisetum glaucum, 29, 200
Pentachlethra eetveldeana, 260
Pentarrhinum abyssinicum, 194
Pentarrhinum insipidum, 195
Pentarrhinum somaliense, 195
Pentatropis bentii, 196
Pentatropis capensis, 196
Pentatropis madagascariensis, 195
Pentatropis nivalis, 195
Pentatropis spiralis, 195
Pentopetia alba, 197
Pentopetia androsaemifolia, 196
Pentopetia cotoneaster, 197
Pentopetia elastica, 197
Pentopetia reticulata, 196
Pergularia africana, 234
Pergularia daemia, 198, 199, 201, 202, 231
Pergularia daemia subsp. barbata, 200
Pergularia daemia subsp. daemia, 200
Pergularia daemia subsp. garipensis, 200
Pergularia extensa, 198

Pergularia tacazzeana, 234
Pergularia tomentosa, 200
Pericopsis laxiflora, 173
Periploca aphylla, 203
Periploca calophylla, 194
Periploca chevalieri, 203
Periploca laevigata, 203
Periploca linearifolia, 202
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Periploca nigrescens, 192
Periploca sylvestris, 131
Persicaria poiretii, 222
Pervillaea venenata, 204

Pharbitis nil, 148
Phoenix dactylifera, 225
Physalis peruviana, 107
Physena madagascariensis, 204, 205
Physena sessiliflora, 206
Piper guineense, 190, 279
Piper guineensis, 262
Pleurostelma cernuum, 206

Pleurostelma grevei, 206
Pleurostelma schimperi, 206, 207

Ritchiea longipedicellata, 214

Ritchiea reflexa, 215
Ritchiea simplicifolia, 215
Ruta bracteosa, 216
Ruta chalepensis, 216
Ruta graveolens, 216, 217, 218

Sacoglottis gabonensis, 27
Salsola spinescens, 202
Santalum album, 38

Sarcophyte piriei, 218
Sarcophyte sanguinea, 218
Sarcophyte sanguinea subsp. piriei, 219
Sarcophyte sanguinea subsp. sanguinea, 219
Sarcostemma antsiranense, 109

Poivrea coccinea, 64

Sarcostemma brevistigma, 108

Poivrea grandidieri, 65
Poivrea macrocalyx, 65
Poivrea obscurum, 65
Poivrea phaneropetala, 65

Sarcostemma daltonii, 107

Poivrea villosa, 65

Polygala senega, 179
Porana parvifolia, 177
Prodandrogyne brachycarpa, 57
Psychotria ipecacuanha, 262
Pteleopsis anisoptera, 208
Pteleopsis hylodendron, 208
Pteleopsis myrtifolia, 207
Pteleopsis obovata, 207
Pteleopsis stenocarpa, 207
Pteleopsis suberosa, 208, 210, 238
Pteleopsis tetraptera, 208
Quaqua incarnata, 211
Quaqua mammillaris, 210
Quisqualis hensii, 75
Quisqualis indica, 73
Quisqualis latialata, 74
Raphionacmebingeri, 212
Raphionacme bingeri subsp. bingeri, 212
Raphionacmebingeri subsp. splendens, 212
Raphionacme brownii, 212
Raphionacme burkei, 212
Raphionacmedaronii, 212
Raphionacme hirsuta, 211

Raphionacmelanceolata, 212
Raphionacme purpurea, 211
Raphionacmesplendens, 212
Raphionacmevelutina, 212
Raphionacme welwitschii, 218
Riocreuxia polyantha, 213
Riocreuxia profusa, 213
Ritchiea aprevaliana, 215
Ritchiea boukokoensis, 214
Ritchiea capparoides, 214, 215
Ritchiea duchesnei, 168
Ritchiea fragariodora, 214
Ritchiea insignis, 214

Sarcostemma decorsei, 109
Sarcostemma odontolepis, 107
Sarcostemma viminale, 107
Sarcostemmaviminale subsp. stocksti, 109
Sclerocarya birrea, 174
Scutellaria baicalensis, 104
Searsia natalensis, 23

Secamoneafricana, 221
Secamoneafzelii, 220, 221
Secamonealpini, 221
Secamonefiliformis, 221
Secamoneligustrifolia, 223
Secamoneobovata, 223
Secamoneoleaefolia, 223
Secamone pachystigma, 223
Secamoneparvifolia, 221
Secamone punctulata, 221

Secamonevolubilis, 222
Securidaca longipedunculata, 88
Seddera glomerata, 224
Seddera gracilis, 223
Seddera hirsuta, 223
Seddera hirsuta var. glabrescens, 224
Seddera hirsuta var. gracilis, 224
Seddera hirsuta var. hirsuta, 224
Seddera latifolia, 223, 224

Seddera suffruticosa, 224
Senna alexandria, 226
Senna obtusifolia, 220
Solanum melongena, 156
Solenostemma argel, 224, 226
Solenostemma oleifolium, 224
Sorghum bicolor, 29, 37, 192, 193
Spathodea campanulata, 88
Stapelia arenosa, 141
Stapelia decaisneana, 188
Stapelia gigantea, 227, 233
Stapelia nobilis, 227
Stapelia olivacea, 228
Stathmostelma globuliflorum, 229
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Stathmostelma pauciflorum, 229
Stathmostelma pedunculatum, 229
Stathmostelma rhacodes, 229
Stephania abyssinica, 213
Strephonema manni, 231
Strephonema mannii, 281
Strephonema pseudocola, 230
Strephonema sericeum, 281
Struchium sparganophorum, 89
Sureda zanzibariensis, 275

Tacazzea apiculata, 231
Tacazzea conferta, 232
Tamarindusindica, 98
Tavaresia angolensis, 233
Tavaresia barklyi, 232
Tavaresia grandiflora, 232, 233
Tavaresia meintjiesii, 233
Tavaresia thompsoniorum, 234
Teclea gerrardii, 268
Teclea heterophylla, 264
Teclea natalensis, 270
Teclea nata-lensis, 268
Teclea oubanguensis, 270
Teclea trichocarpa, 268
Teclea verdoorniana, 270

Telosma africana, 234
Telosma africanum, 235
Terminalia albida, 240
Terminalia arjuna, 235
Terminalia avicennioides, 209, 238, 239, 253

Terminalia
Terminalia
Terminalia
Terminalia
Terminalia
Terminalia

basilei, 255
bellirica, 240, 242
bentzoé, 243
bentzoé subsp. bentzoé, 244
bentzoé subsp. rodriguesensis, 244
brachystemma, 244

Terminalia brevipes, 255

Terminalia brownii, 245, 247
Terminalia fatraea, 244
Terminalia glaucescens, 251
Terminalia kaiserana, 253

Terminalia kilimandscharica, 247
Terminalia laxiflora, 248
Terminalia macroptera, 249, 250
Terminalia monoceros, 244

Theobroma cacao, 260

Thilachium africanum, 257
Thilachium angustifolium, 258
Thilachium monophyllum, 258
Thilachium panduriforme, 258
Thilachium pouponii, 258
Thilachium seyrigit, 258
Thilachium sumangui, 258
Thilachium thomasti, 258
Thonningia sanguinea, 258, 260
Trichocaulon pedicellatum, 141
Trigonella foenum-graecum, 225
Tylophora conspicua, 262
Tylophora coriacea, 262
Tylophora glauca, 262
Tylophoraindica, 261, 262
Tylophora sylvatica, 262
Vepris afzelii, 270
Vepris amaniensis, 269
Vepris ampody, 263
Vepris arenicola, 266, 267
Vepris calcicola, 264
Vepris decaryana, 264
Vepris elliotii, 266
Vepris eugeniifolia, 269
Vepris fitoravina, 264
Vepris heterophylla, 264
Vepris leandriana, 264

Vepris lepidota, 264
Vepris louisii, 270
Vepris macrophylla, 266, 267
Vepris madagascarica, 266
Vepris nitida, 266, 267
Vepris nobilis, 270
Vepris pilosa, 264
Vepris polymorpha, 267
Vepris punctata, 264
Vepris samburuensis, 271
Vepris schmideloides, 266
Vepris sclerophylla, 266, 267
Vepris soyauxti, 268
Vepris sudanica, 264
Vepris tabouensis, 267

Vepris trichocarpa, 268
Vepris uguenensis, 269
Vepris verdoorniana, 269
Vernonia hildebrandtii, 275

Terminalia orbicularis, 255
Terminalia phanerophlebia, 245
Terminalia schimperiana, 251, 253
Terminalia sericea, 245
Terminalia spinosa, 254
Terminalia stenostachya, 253
Terminalia trichopoda, 253
Thamnosmaafricana, 255

Xenostegia tridentata, 175
Xylopia aethiopica, 86

Thamnosma crenata, 256

Xysmalobium heudelotianum, 272

Thamnosma hirschii, 256
Thamnosma rhodesica, 256

Xysmalobium sessile, 272
Xysmalobium undulatum, 271

Vigna radiata, 104, 219

Vitellaria paradoxa, 76, 192, 220
Vitex cuneata, 94
Vitex doniana, 95
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Zanthoxylum atchoum, 289
Zanthoxylum becquetii, 285
Zanthoxylum capense, 273
Zanthoxylum chalybeum, 274, 277, 281
Zanthoxylum chalybeum var. chalybeum, 277
Zanthoxylum chalybeum var. molle, 277
Zanthoxylum chevalieri, 290
Zanthoxylum decaryi, 283
Zanthoxylum dinklagei, 279
Zanthoxylum heterophyllum, 283
Zanthoxylum holtzianum, 286
Zanthoxylum lemairei, 278
Zanthoxylum leprrieurii, 276, 279, 281

Zanthoxylum madagascariense, 282
Zanthoxylum ovatifoliolatum, 274
Zanthoxylum paniculatum, 283
Zanthoxylum parvifoliolum, 279
Zanthoxylum pilosiusculum, 279
Zanthoxylum rubescens, 283, 284
Zanthoxylum senegalense, 287
Zanthoxylum usambarense, 276, 285

Zanthoxylum viride, 290
Zanthoxylum zanthoxyloides, 70, 287, 289
Zea mays, 29
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Enleios, 101
Erva molhada, 94
Etoile du matin, 148

Ampody, 263

Bush-willow tree, 61
Butterfly tree, 50
Cadaba bush, 28
Caffer butter shrub, 64
Calotropis, 34
Caloupilé, 181
Campainha, 148
Campainha azul, 148

Ananas de brousse, 258

Candlewood, 287

Arbre a curry, 181
Arbre a feuilles de curry, 181

Cape bush-willow, 61
Câprier d'Afrique, 44
Câprier de brousse, 44
Carri poulet, 181

Feuilles de curry, 181
Flame combretum, 86
Flame creeper, 86

African
African
African
African

bush-willow, 61
caper, 44
morningvine, 175
telosma, 234

African willow tree, 61

Algodäo-de-seda, 34
Alkali weed, 94

Arbre desoie, 34
Argel, 224

Arjun tree, 235
Arjuna, 235
Arrow-leaf morningglory, 175
Australian dodder, 101
Badamier, 73
Badamier a petites feuilles, 243
Badamierblanc, 240
Badamier du Sénégal, 249
Badamiersauvage, 73
Batata-de-mar, 151
Batate ronde, 151
Batatran, 151

Bay-hops, 151
Beach morningglory, 151
Bead-bean, 160
Bead maerua, 160
Bedda nut tree, 240

Beleric myrobalan, 240

Carrion flower, 227

Catafaye, 170
Caustic bush, 107
Caustic creeper, 107
Caustic vine, 107
Ceropegia, 48
Chicken popo, 267
Chinese box, 183
Chinese glycosmis, 120
Chinese honeysuckle, 73
Chinese lantern, 111

Cipo chumbo, 101
Corda de viola, 148
Corre corre, 116
Corriola, 148
Cosmetic-bark tree, 183
Cotton bush, 122
Cotton de France, 34

Blue morningglory, 148
Blue-leaved bushcherry, 164

Cressa, 94
Cresse a feuilles d’herniaire, 94
Cresse de Créte, 94
Crownflower, 31
Crownplant, 31

Bois benzoin, 243

Cucumber bush, 257

Bois binjouin, 243
Bois canon, 34

Curry bush, 181
Curry leaf, 181
Curry leaf plant, 181
Curryleaf tree, 181

Bell mimosa, 111

Benjoin, 243
Bizari, 181

Bois charron, 243

Bois de catafaye blanc, 170
Bois de satin, 183
Bois jasmin, 183
Bombardeira, 34

Bow-string hemp, 31
Bristle-fruited silkweed, 122
Buis de Chine, 183
Burning-bush combretum, 86
Bush buck, 126
Bush tea, 76

Bushveld bead-bean, 160
Bush-willow, 70

Cuscuta, 104

Cuscute, 104
Cuscute australe, 101

Cuscute du sud, 101
Desert rue, 255

Devil’s trumpet, 232
Dodder, 104
Drunkensailor, 73

Elephantkola, 25
Elephant vine, 119
Emetic swallow wort, 261

Fagara jaune, 287
Fanor, 122
Faux arbre de soie, 31
Faux colatier, 230

Faux cotonnier, 122

Flame vine, 64
Flower axis tree, 120
Folhas de caril, 181
Four-leaved bushwillow, 57
Four-leaved combretum, 57
French cotton, 34

Fringed rue, 216
Ghaap, 138
Giant forest ipomoea, 146
Giant milkweed, 31

Giant potato, 146
Giantstarfish flower, 227
Giant toad plant, 227
Gigantic swallow-wort, 31

Goat’s foot convolvulus, 151
Goat’s foot creeper, 151
Ground pineapple, 258
Guier du Sénégal, 128
Guiera, 128
Herd-boy’s fruit, 28
Hill orange, 120
Hoodia cactus, 138

Horse’s footprint, 151
Horsewood, 52
Indian ipecachuanha, 261
Indian jalap, 185
Ipéca sauvage, 261
Ipomée du Nil, 148
Ipomée pied de chèvre, 151
Jackal plant, 96
Jalap, 185
Japanese morning glory, 148
Jasmim laranja, 183
Jasmine-orange, 183
Jesse-bush combretum, 63
Jetirana, 148

Kalahari Christmas tree, 111
Kalahari cluster-leaf, 244
Kalahari sand cluster-leaf, 244
Kalahari sand terminalia, 244
Karipoulé, 181
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Kenyan dragonflower, 143

Mobydick, 122

Kibilazi mwitu, 28
Kinkeliba, 76

Mondia, 177

Kinkéliba de Boulouli, 264
Kinkéliba de Kita, 264

Kinkéliba des péres, 264
Kinkéliba des roches, 264
Kinkeliba velouté, 78
Kitupa, 107
Knobbly climbing bush willow,
81
Knobbly combretum, 81
Knobbycreeping bushwillow,
81

Mosquito plant, 255
Mpamba mwitu, 34
Msana, 78
Msana, 89

Msigino, 111
Msingizi, 166
Mtunguru, 214, 257
Mukasi, 166

Salsa brava, 144
Salsa da rua, 144
Satinwood, 183
Satinwood, 279
Savanna bushwillow, 63
Scarlet comb, 64
Scarlet cynomorium, 110
Senegal prickly-ash, 287
Shaving-brush combretum, 81
Sickle bush, 111

Sickle pod, 111

Kola pimenté, 25

Mukayi, 166
Musktree, 25
Mutunguru, 160
Mvuija vumo, 28
Mvuje, 181
Mvunja shoka, 111

Kundanyoka knobwood, 274

Mwalambe, 245

La ouate, 122
La racine, 177

Mwanga, 254
Mwangati, 254

Large-fruited bushwillow, 89
Large-fruited combretum, 89
Liane blanche, 185

Mwarambe, 254

116
Small bead bean, 166
Small crown flower, 34
Small knobwood, 273

Knobwood, 274

Liane bois d’olive, 222

Lianecallé, 107
Liane dolive, 222
Liane sans feuilles, 107
Liane vermifuge, 73
Liseron fleur bleue, 148
Liseron pied de chévre, 151
Maggot killer, 52
Majani ya mwaka, 151
Maltese mushroom, 110
Mani, 164
Marabou thorn, 111
Mbadapaka, 44

Myrobolan belleric, 240
Narrow-leafed cotton plant, 122
Natal cotton plant, 146
Oignonde gorille, 25
Okavango bushwillow, 60
Oranger jasmin, 188
Ouatier marron, 122

Palmate morningglory, 146
Paperrose, 185
Patate a Durand, 151
Patate bord de mer, 151

Mchuzi, 181

Pergulaire, 200
Pergularia, 200
Periploca of the woods, 131
Petit bois de catafaye, 170
Petite ouate, 122
Picotee morning glory, 148
Plant of the mosquito, 135

Mdudu, 50, 257

Pomme de Sodome, 34

Mercure végétale, 31
Mgoji, 207
Milamila, 164
Milk bush, 271

Potopoto, 230
Pythonvine, 119

Mimosa clochette, 111
Miracle fruit, 131

Rangoon creeper, 73
Rangoon jasmine, 73
Rapunzel plant, 107
Red pod terminalia, 245

Mbarao, 245
Mbombongazi, 177

Mjafari, 274
Mjavikali, 52
Mkingiri, 111
Mkulagembe, 111
Mkuruka, 160
Mkuturu, 166
Mlakasa, 151
Mlakwenzi, 207
Mlala-mbuzi, 160, 166
Mlama, 66, 78
Mlangamia, 101, 104

Railroadvine, 151
Ram’s horn, 1381

River bush-willow, 70
River combretum, 70

Silk vine, 202
Silverbush, 91
Silver-dot bushwillow, 60
Silver-dot combretum, 60

Slender dwarf morning-glory,

Sodom apple, 34
Soft-leaved combretum, 78
Southern dodder, 101

Spiny terminalia, 254
St. Thomas lidpod, 185
Stink-bushwillow, 207
Swallow wort, 34

Swanplant, 122
Thicket bushwillow, 84
Thicket combretum, 84

Thimble flower, 232
Three-finger bush, 50
Ti bois d'olive, 222
Ti bram, 222
Tonic root, 177

Toothache bark, 287
Trailing bushwillow, 63
Transparent woodrose, 185
Tropical speedwell, 116
Turbith, 185
Turbito vegetal, 185
Two-winged stinkbush, 207
Uzara, 271

Variable bush-willow, 66
Variable combretum, 66
Velvet bush-willow, 78
Velvet leaf combretum, 78
Velvet leaf willow, 78
Ventricose morningglory, 185

Rosin weed, 94
Rough-leaved shepherdstree,
21
Rough-stemmed morning-glory,
173

Vrai kinkéliba, 76
Water root, 211

Rubber bush, 31, 34

Wild caper-bush, 41
Wild morning-glory, 91

Rue de Chalep, 216

White’s ginger, 177
White-edge morning glory, 148
Wild bindweed, 91
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Willow-leaved boscia, 22
Woolly caper-bush, 44

Zantoxilo do Cabo, 273
Zigzag caper-bush, 40

Zulu giant, 227
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PROTA
Piant Resources of Tropical Africa
Ressources végétales de l’Afrique tropicale

PROTAin short
The Plant Resources of Tropical Africa (PROTA) programmewas initiated in 2000
and developed into an international partnership of 11 institutions in 11 countries
during the Preparatory Phase 2000-2003. Since 19 February 2003, PROTAoperates
as an international foundation domiciled in Wageningen, Netherlands.
PROTAis a major ‘information brokerage and knowledgerepatriation’ programme.
The objectives are to bring the ‘world literature’ on the useful plants of Tropical Africa, now accessible only to the resourceful happy few, into the (African) public domain, and contribute to greater awareness and sustaineduseof the plants, with due
respect for traditional knowledge and intellectual property rights. PROTAwill describe the estimated 7,000 useful plants during the Implementation Phase 20082015. The information carriers will be freely accessible Web databases
(www.prota4u.org), a low-price Handbook and CD-Romseries featuring 16 Commodity
groups, and Special Products per commodity group for rural development, education, research and policy actors (all in English and French).
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA

1:
2:
3:
4:
5:
6:
7(1):
7(2):
8:

Cereals and pulses (2006)
Vegetables (2004)
Dyes and tannins (2005)
Ornamentals
Forages
Fruits
Timbers 1 (2008)
Timbers 2 (2012)
Carbohydrates

PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA
PROTA

9:
10:
11(1):
11(2):
12:
13:
14:
15:
16:

Auxiliary plants
Fuel plants
Medicinal plants 1 (2008)
Medicinal plants 2 (2013)
Spices and condiments
Essential oils and exudates
Vegetable oils (2007)
Stimulants
Fibres (2012)

PROTA,P.O.Box 341, 6700 AH Wageningen, Netherlands (www.prota.org)
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About CTA
The Technical Centre for Agricultural and Rural Cooperation (CTA) is a joint international institution of the African, Caribbean and Pacific (ACP) Group of States and
the European Union (EU). Its mission is to advance food and nutritional security,
increase prosperity and encourage sound natural resource management in ACP
countries. It provides access to information and knowledge, facilitates policy dialogue and strengthens the capacity of agricultural and rural development institutions and communities.

CTA operates under the framework of the Cotonou Agreement and is funded by the
EU.
For more information on CTA,visit www.cta.int

384

MEDICINAL PLANTS 2

PAPE

WEST AFRICA
Cape Verde
Mauritania

SOUTHERN AFRICA

17. Sao Tomé et Principe
18. Cameroon

35.
36.
37.
38.
39.
40.
41.

Senegal

19. Chad

Gambia
Guinea Bissau
Guinea
Sierra Leone
Liberia

20. Central African Republic
21. Equatorial Guinea

9. Côte d'Ivoire
10. Mali
11.
12.
13.
14.
15.

CENTRAL AFRICA

Burkina Faso
Ghana
Togo
Benin
Niger

16. Nigeria

22. Gabon
23. Congo
24. Democratic Republic of Congo

INDIAN OCEAN
ISLANDS

25. Rwanda
26. Burundi

EAST AFRICA
27.
28.
29.
30.

Sudan
Eritrea
Ethiopia
Djibouti

Malawi
Zambia
Angola
Namibia
Botswana
Zimbabwe
Mozambique

31.
32.
33.
34.

Somalia
Kenya
Uganda
Tanzania

42.
43.
44.
45.
46.
47.

Comoros
Mayotte (Fr)
Madagascar
Seychelles
Réunion (Fr)
Mauritius

PROTA, short for ‘Plant Resources of Tropical Africa’, is an international

programme focused on the 7,000 useful plants of Tropical Africa. Its purpose is to
make available the wealth of dispersed knowledge on these plant resources for
education, extension, research and industry through Internet databases, books,
CDRoms, and derived products such as brochures, leaflets, and manuals. A

thorough knowledge of the plant resources is essential for arriving at ecologically
balanced and sustainable land-use systems. A large international team of experts is
contributing the texts on particular species. All species are described according to a
standard format with details on uses, trade, properties, botany, ecoiogy, agronomyor
sylviculture, genetic resources, breeding, prospects and literature. In the printed

series the species are grouped into commodity groups. More information on
www.prota.org. The web database ‘PROTA4U’can be searched atwww.prota4u.org.

Medicinal plants 2
PROTA11 deals with the medicinal plants of Tropical Africa. PROTA’s database
‘SPECIESLIST’presents 6619 species used as such. 3933 among them are ‘primary
use’ medicinal plants, qualifying for treatment in volume 11, which is subdivided
into 4 volumes. PROTA 11(1) described 894 medicinal plants belonging to a selection
of 29 botanical families. PROTA 11(2) describes another 409 medicinal plants
belonging to 7 botanical families. The remaining ‘primary use’ medicinal plantswill
be included in volumes 11(3) and 11(4). In the final volume 11(4), the ‘secondary use’
medicinal plants will be listed as ‘Medicinal plants with other primary use’ and
referred to other Handbook volumes.
In PROTA 11(2), the 409 ‘primary use’ medicinal plants are described in 146 review
articles, implying that 263 species are briefly mentioned and described in the
articles of more important related species; they have no separatearticle due to lack
of information.
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