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Foreword

When the Prosea Task Force on Medicinal and Poisonous Plants met in Bogor
(Indonesia) in March 1996 it soon became clear that the task of the editorial
team of Prosea 12: ‘Medicinal and poisonous plants’ would be immense but
challenging. Now, almost seven years later, with the publication of this present
volume, the work has finally come to an end. Almost 1300 medicinal and poiso-
nous plants have been reviewed in nearly 550 papers, in which local knowledge
has been combined with up-to-date information on their pharmacological prop-
erties, and all other aspects have also been covered. Such a comprehensive and
complete overview of this large and complicated commodity group is unparal-
leled.

This third volume covers principally the lesser-known species, on which often
little or no information is available concerning their phytochemistry and phar-
macology. However, amongst these may well be medicinal plants that accumu-
late active principles with future importance in the medical treatment of life-
threatening diseases, such as malaria, AIDS and cancer. Ethnomedical knowl-
edge still represents a valuable lead element in today’s innovative approaches
in drug discovery. Together with advances in the understanding of pharmaco-
logical activity and therapeutic efficacy on a molecular interaction level, this
aspect contributes to screening and experimental strategies. This publication
may serve as a starting point for research and development of novel plant
drugs and new targets in therapy, and will hopefully play a role in improving
the primary health care for the fast-growing population of South-East Asia.

Nieuwegein, October 2002

Prof. Dr. Rudi P. Labadie
Emeritus Professor of Pharmacognosy, Universiteit Utrecht, the Netherlands






1 Introduction

The general aspects of medicinal and poigsonous plants were highlighted in the
introduction of Prosea 12(1): ‘Medicinal and poisonous plants 1’. These includ-
ed definitions, subgrouping, role, phytochemistry, biological and pharmacologi-
cal activities, therapeutical applications, botany, ecology, agronomy, harvest-
ing, handling after harvest, processing, utilization, quality control, genetic re-
sources, breeding, research and development, from plant to drug and prospects.
The introduction of Prosea 12(2): ‘Medicinal and poisonous plants 2’ provided
more detailed information on quality control of herbal drugs. The focus of the
introduction of the present volume is on conservation aspects of medicinal
plants.

1.1 Choice of species

The choice of the genera/species covered in each of the 3 volumes on medicinal
and poisonous plants has been somewhat arbitrary, although the 3 volumes es-
sentially reflect the importance of species: the most important ones in Prosea
12(1), the least important ones in Prosea 12(3). This implies that on the whole
the medicinal and poisonous plants treated in the present volume are less
known. Generally, little or no information is available on their phytochemistry
and pharmacology. However, several genera/species covered in this volume
have recently attracted attention because of interesting pharmacological prop-
erties (e.g. Butea, Calophyllum, Galbulimima belgraveana, Gynura and Morin-
da). Others are poorly known in South-East Asia, but have at least some medi-
cinal reputation outside the region {e.g. Ajuga bracteosa, Cecropia peltata, Ces-
trum nocturnum, Clusia, Cocculus, Hymenocallis, Kigelia africana, Leonotis
nepetifolia, Ruellia tuberosa and Tecoma stans). The latter category comprises
many species introduced in South-East Asia. In addition, some genera are
unimportant in South-East Asia, but include species that are medicinally im-
portant elsewhere (e.g. Cynoglossum, Drosera, Gentiana, Melissa and Taxus).

1.2 Collection from the wild versus cultivation

In general, plant species used as a source of drugs receive high priority in con-
servation activity. The extent of the trade in drugs of plant origin is enormous
and largely unmonitored, and harvesting from the wild predominates. Compar-
atively few medicinal plants are cultivated. It is estimated that 70-90% of ma-
terial for medicinal use is collected from wild populations (Lange & Schipp-
mann, 1997},
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1.2.1 The need for conservation

A number of medicinal plant species have become rare due to thoughtless ex-

ploitation of the natural resources. Several species are close to extinction, e.g.

Rauvolfia serpentina (L..) Benth, ex Kurz which has been included in Appendix

II of the Convention on International Trade in Endangered Species of Wild

Fauna and Flora (CITES). Particularly in India many plant species used in lo-

cal medicine are threatened or even close to extinction.

Many countries of the world, including those of South-East Asia, do not have

an inventory of their medicinal plants. Thailand, Malaysia and the Philippines

recently started to make such an inventory. Lack of population data of species
is prevalent. An assessment of threat is therefore difficult to achieve. However,
such information is essential to conservation efforts. The greatest conservation
threat is posed by the high demand for slow-growing, slow-reproducing, habi-
tat-specific species. Any intended use of a wild species requires an effective
management system and a legal framework based on sound scientific informa-
tion. For plant species used as a source of drugs, the resource management

plan must address the following aspects (Lange & Schippmann, 1997):

— Agsessment of threat according to the literature and experience of experts.

- Collection of population data by field research.

- Investigation of data on the biology of species: distribution, life form, habitat
requirements, plant community aspects, growth rates, reproductive biology
and breeding system.

- Review of existing harvesting systems: plant parts used, detrimental collec-
tion techniques and socio-economic aspects.

- Review of national regulations for the utilization in the source country.

- Extent of wild-harvesting versus cultivation,

- Review of volume of plant material harvested and traded.

— Establishment of a management system: annual harvesting quota, seasonal
restrictions, regional restrictions, restrictions to certain plant parts or size
classes and domestication projects.

— Installation of a continuous monitoring and re-evaluation system.

Conservation of medicinal plants is hampered by the fact that they form a very

large and heterogenous group concerning growth habit, distribution, reproduc-

tion, phenology and ecological requirements. The diverse conservation needs of
the species make it extremely difficult to develop a coherent conservation strat-
egy for the commodity group as a whole.

1.2.2 Joint efforts for conservation

Coordinated international work on medicinal plant conservation on a global
scale has only just started. The World Conservation Union (IUCN), the World
Health Organization (WHO) and the World Wide Fund for Nature (WWF)
jointly published ‘Guidelines for the conservation of medicinal plants’ (1993). A
joint programme of the United Nations Educational, Scientific and Cultural
Organization (UNESCO), WWF and Royal Botanic Gardens Kew has launched
the ‘Peoples and Plants Initiative’. The Directory for Medicinal Plant Conser-
vation’ (Kasparek, Griger & Schippmann, 1996) lists more than 200 networks,
organizations and projects in this field. To coordinate the various efforts in
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medicinal plant conservation worldwide, the IUCN Species Survival Commis-
sion established the Medicinal Plant Specialists Group in 1994. In all these
programmes the term ‘medicinal plant’ is applied in a very broad sense, cover-
ing also plants used in adjacent fields such as cosmetics or functional food
products, because nowadays cosmetics and food products are developed to add
certain biclogical effects (e.g. anti-ageing and antioxidant activities), The Inter-
national Plant Genetic Resources Institute (IPGRI) furthers the conservation
and use of genetic diversity, and may provide a logical framework te support,
guide and lead the global effort to conserve medicinal plant species and for
their sustainable exploitation.

1.2.3 Germplasm collection

In Asia organized efforts to collect and conserve germplasm of medicinal plants
are rare. In most countries, no germplasm collection of medicinal plants takes
place at all (Chomchalow in Chomchalow & Henle, 1993). Traditional cultivars
and their wild relatives represent particularly valuable sources for e.g. resis-
tance to diseases, and therefore need to be collected, evaluated and conserved.
Plant germplasm can be stored in seed genebanks and field collections (ex
situ), or protected in its natural habitat (in situ). The first method of storage is
only possible for species with seeds that do not lose their viability within a
short time. Appropriate seed storage technologies have to be worked out for the
different species. In-vitro culture of organs, tissues, cells and protoplasts may
be suitable for species with recalcitrant seeds. The second method is appropri-
ate for conservation, but existing field collections are often for exhibition pur-
poses and do not cover the genetic diversity of the species concerned. Collec-
tions of medicinal plants in South-East Asia are present in Indonesia,
Malaysia, the Philippines and Thailand, each consisting of a few hundred ac-
cessions. For ex-situ conservation, priority should be given to those plants
whose natural habitats have been destroyed or cannot be conserved, or to
plants which have become rare or extinct at the local level. In-situ conservation
is the best method for conserving germplasm, but is only useful when conserva-
tion areas are large enough, well chosen and effectively protected. In-situ and
ex-situ conservation complement each other in conserving a maximum of ge-
netic diversity.

An important objective of genetic conservation is to make germplasm more eas-
ily available to breeders. Samples from germplasm collections should be freely
available to professignal plant scientists, but property rights should be respect-
ed.

1.2.4 Cultivation and breeding

In several tropical countries a kind of transition exists between plants raised
by cultivation and those collected from the wild. Young plants are collected in
the wild and then planted out in fields. This kind of production may be called
‘wild cultivation’. Botanical drugs obtained in this way are traded as cultivated
products (Lange & Schippmann, 1997).

Loss of genetic diversity may cause problems when attempts are made to do-
mesticate medicinal plants. A well-known example is the genus Cinchona, the
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bark of which has been used for quinine extraction to treat malaria since the
end of the 19th Century. Overcollecting led to a drastic decline of the natural
populations in South America. Domestication has prevented Cinchona from be-
coming extinet, but the genetic variability became very narrow. Therefore con-
servation of the last wild stands of Cinchonea is important for future breeding
efforts (Lange & Schippmann, 1997).

Availability of land limits the large-scale planting of medicinal plants. Agro-
forestry may be an option, combining the cultivation of agricultural crops such
as oil palm or rubber with medicinal plants. Enrichment planting with selected
species is also possible, both in natural forest and in plantation forest. Tests
with enrichment planting of Eurycoma longifolic Jack showed promising re-
sults in Malaysia, and cultivation trials in oil-palm plantations also indicate in-
teresting possibilities (Azizol Abdul Kadir & Mohd. Ilham Adenan in Nair &
Ganapathi, 1998}.

It should be checked whether the cultivated plants have the same qualities as
the mother stock from the wild, as qualities often depend on growing condi-
tions. Large pharmaceutical companies have well-established laboratories and
nurseries to study and grow economically important medicinal plants, but the
results are often not freely available because of economic and commercial im-
plications (Rao & Rao in Nair & Ganapathi, 1998).

Genetic improvement of medicinal plants has hardly begun. When plant breed-
ers have exploited most of the available variability in a certain species they
look for other sources of variability through hybridization with wild species.
Some of the difficulties in breeding quantitative characters can be overcome by
combining the traditional techniques with modern molecular techniques. These
latter techniques can provide genes to traditional plant breeders from previ-
ously inaccessible sources (e.g. unrelated plant species, viruses and bacteria)
(Nazmul Haq in Chomchalow & Henle, 1993).

1.2.5 Recommendations for the wise use of medicinal plants

According to [TUCN, WHO and WWF (1993) the cultivation of plants as sources
of drugs is the best and most promising way to satisfly the market’s expanding
demand for these raw materials. For wild plant species that are endangered
through overexploitation this is certainly the only method to stop their decline
and to secure their long-term survival. However, as long as there is a lack of
knowledge concerning efficient species-specific cultivation techniques, collect-
ing in the wild will continue to play an important role.

In 2002 the Bonn Guidelines were adopted at the sixth meeting of the Confer-
ence of the Parties to the Convention on Biological Diversity, These guidelines
were developed in response to growing concerns in many developing countries
that the commercial and scientific gains realized from their genetic resources
were being reaped only by bio-prospectors based in foreign countries. Although
voluntary, the guidelines should improve the way foreign companies, collectors,
researchers and other users gain access to valuable genetic resources in return
for sharing the benefits with the countries of origin and with local and indige-
noug communities. This refers especially to medicinal plant resources. For the
commercialization of natural resources, benefit sharing may be an incentive for
their long-term conservation through local communities, To achieve conserva-
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tion goals, commercial users of plant resources should incorporate the costs of
sustainable use into their marketing calculations.

1.3 The medicinal and poisonous plants of South-East Asia
in retrospect

In the three Prosea volumes on medicinal and poisonous plants about 1290
species are reviewed belonging to 548 genera. All genera have been rated con-
cerning their medicinal importance (based on the text of the papers). The 269
genera valued as having regional or at least local medicinal importance are
used for the determination of the most important families of medicinal and poi-
sonous plants, and habit and habitat ratios {Tables 1, 2 and 3, respectively).
They belong to 92 different families, illustrating the great diversity of South-
East Asian medicinal plants. It should be noted that there are many more med-
icinally used plants in South-East Asia, but they have another primary use and
are treated in other Prosea volumes (see chapter 3 on medicinal and poisonous
plants with other primary use). The total number of South-East Asian medici-
nal and poisonous plants (with recorded uses in the literature) amounts to ap-
proximately 2200 species.

Some plant families comprise markedly more medicinal plants than others.
Table 1 shows the 10 most important families in terms of number of genera
with at least local medicinal importance treated in the Prosea volumes 12(1),
12(2) and 12(3). The weighted importance is determined by dividing this num-
ber by the total number of genera classified in the family in the Prosea Basic
list of species and commeodity grouping (Jansen et al., 1991), which is consid-
ered to level down the size of the family. However, families with many small
genera in South-East Asia (such as Compositae) are probably underestimated
and those with few but often large genera (such as Verbenaceae) overestimated.
It is evident that Compositae is an important family of medicinal plants in
South-East Asia, but smaller families such as Amaranthaceae, Labiatae,
Menispermaceae and Simaroubaceae are also of considerable importance. This
can be at least partly explained by the common presence of active compounds,
such as sesquiterpenoid lactones in Compositae, essential oils containing phe-
nolic compounds in Labiatae, bisbenzylisoquinoline and protoberberine alka-

Tahle 1. The 10 most prominent families of medicinal plants in South-East Asia and
their weighted importance.

Family Number of genera Weighted importance
Composttae 23 0.354
Leguminosae 22 0.158
Apocynaceae 14 0.292
Rubiaceae 12 0.164
Euphorbiaceae 11 0.167
Labiatae 10 0.435
Menispermaceae 10 0.667
Verbenaceae 9 0.391
Simaroubaceae 7 0.875

Amaranthaceae 6 0.600
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loids in Menispermaceae and quassinoids in Simaroubaceae.

Table 2 presents the share of the predominant habit of the genera with at least
local medicinal importance treated in Prosea 12. Table 3 shows the share of the
predominant habitat of these genera. It can be concluded from these tables that
herbs of open, often disturbed habitats, which are often weeds, form the most
important group of well-documented medicinal and poisonous plants in South-
East Asia. Species restricted to a forest habitat account for a comparatively
small share (31%) of the more important medicinal plants. This is a remark-
able result considering the fact that forest is still the prevailing land cover in
South-East Asia and comprises the most species-rich habitat types, being espe-
cially rich in woody species. It seems most likely that the high proportion of
herbs from disturbed habitats amongst the more important medicinal plants is
because they are so widely distributed and common that they are the most ob-
vious plants to be tried for medicinal purposes. This also suggests that the for-
est in South-East Asia still accommodates a vast reservoir of potential drug
species awaiting pharmacoclogical investigation.

Table 2. Habit of more important South- Table 3. Habitat of more important
East Asian medicinal and poisonous  South-East Asian medicinal and poiso-

plants (in %). nous plants (in %).

Habit Proportion Habit Proportion
Tree 18% Forest habitat {(wild) 31%

Shrub 26% Open habitat (wild) 59%

Liana 12% Cultivated 10%

Herb 44%
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Acacia Miller

Gard, Dict,, abr. ed.: 4 (1754).

LEGUMINOSAE

x =13; A. concinna, A. pennaia: 2n =26

Origin and geographic distribution Acacia
is a very large genus of aver 1300 species and oc-
curs throughout tropical and subtropical regions.
Australia is richest with about 700 species occur-
ring naturally. In Malesia, about 30 species have
been found.

Uses The 4 Acacia species treated here are all

used medicinally in South-East Asia. In tradition-
al medicine in Peninsular Malaysia a poultice of
leaves is applied to the head for headache, and in
Java leaves are used to treat fever. Boiled roots
are applied as a poultice against rheumatism and
smallpox in Malaysia, and the roots are used
against cough and in a complex mixture of dart
poison. The stem juice is used in Sumatra to treat
sprue. Ash from the pods has been used in Penin-
sular Malaysia to treat itch. In Thatland the roots
are used as an antipyretic and pods as an expecto-
rant and to treat cough.
Acacia species are economically important as
sources of timber (e.g. A. mangium Willd.), gum
(e.g. A. nilotica (1..) Willd. ex Del.), tannin (e.g. A.
catechu (L.£) Willd. and A. mearnsii De Wild.) and
essential oil (e.g. A. farnesiana (L.) Willd.). More-
over, they may be useful in reafforestation (e.g. A.
auriculiformis A. Cunn, ex Benth.), for fire protec-
tion, to prevent soil erosion, to rehabilitate poor
and degraded soils as nitrogen-fixing plants, and
ag ornamentals. Several of these species have
medicinal importance. For example, cutch isolated
from the heartwood of A. catechu is used to treat
cough and sore throat, and its bark is said to be ef-
fective against dysentery, diarrhoea and in heal-
ing wounds. A. farnestana has numerous medici-
nal applications in South-East Asia, e.g. the bark
is used to treat cough, bleeding gums, gonorrhoea
and bladder complaints, the leaves are applied to
uleers and sores, the roots are used against sore
throat and tuberculosis, and the fruits against
dysentery and inflammation of the skin and mu-
cous membranes.

Properties The seeds of A. pennate contain the
biogenic amine N-methyltyramine (about 0.5% on
a dry weight basig). This compound increased
blood pressure in anaesthetized rats, relaxed
guinea-pig ileum and increased the force and rate
af contraction of guinea-pig right atrium by induc-
ing the release of noradrenaline. It has similar
pharmacological properties to tyramine, which is

a known cause of dietary migraine. The fruit pulp
of A. concinna and A, pennata has fish stupefying
properties and iz used in India to catch fish in
ponds. The bark contains lupeol, a-spinasterol
and tannin (about 9%), and the stem contains
sitosterol. The fruit pulp of A. coneinna contains
about 5% saponin. A saponin fraction of the bark
showed strong cytotoxic activity against KB cells,
as well as spermicidal activity in vitro. Upon alka-
line hydrolysis this saponin mixture gave prosa-
pogenols. A monoterpencidal amide, conein-
namide, was isolated from the seeds; it can be syn-
thesized from {(-)-linalool, which has antimicrobial
activity. Kinmoonosides A—C were isolated as cy-
totoxic saponins from the fruits.
Extracts of A. nilotice bark and peds showed in-
hibitery effects against HIV-1 replication, and al-
so antibacterial and molluscicidal activities. They
inhibited platelet aggregation and had inhibitory
effects on paw oedema and pyrexia in rats; they
also produced a significant increase in the hot
plate reaction time in mice. Triterpenoid saponins
isolated from A. auriculiformis showed anthel-
mintic properties and antifilarial activity. Several
species (e.g. A. nilotica and A. farnesiana) showed
antimicrobial effects. Some of the pharmacological
properties of Acacia species are reported to be at
least partly due to the presence of tannins.

Botany The following description is applicable
to the 4 species treated here.
Scandent shrubs or woody climbers up to 40 m
tong; branchlets armed with prickles. Leaves ai-
ternate, bipinnate, stipulate; petiole and rachis
with extrafloral nectaries; leaflets opposite, nu-
merous, small, asymmetrical at base. Inflores-
cence consisting of pedunculate glomerules aggre-
gated into a raceme or panicle. Flowers bisexual
or male, 5-merous, yellowish or creamy, with nu-
merous stamens. Fruit a pod, brownish. Seeds
flattened, with a hard blackish-brown testa with
pleurogram.
In Malesia, A. pennata flowers from November to
March and fruits have been found from April to
August, A. concinna and A. pluricapitate can be
found flowering and fruiting throughout the year.
A. concinna, A. pennata, A. pluricapitate and A.
pseudointsic all belong to the subgenus Aculeife-
rum. They are closely related and sometimes con-
fused. A. pennata is a variable species in which 4
subspecies have been distinguished; only subsp.
kerrii Nielsen is found in Malesia.

Ecology A. concinna, A. pluricapitata and A.
pseudointsia occur in primary and secondary rain
forests, often at riversides, the former two species
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also in forest margins and clearings, up to 1000 m
altitude. A, pennata is found in the drier parts of
Malesia in monsoon forest and scrub vegetation,
up to 1200 m altitude.

Management In tests in India, vegetative prop-
agation by cuttings proved successful. Terminal
branch cuttings treated with indole-butyric acid
(1500 ppm) showed the highest percentage of root-
ing (54%).

Genetic resources The 4 Acacia species treat-
ed here do not seem to be endangered because
they often occur in secondary forest and serub veg-
etation and are widespread. However, in some re-
gions a species can be rare, e.g. A. pluricapitata
and A. pseudointsia in Thailand.

Prospects The bioactivity of the saponins pre-
sent in the Acacia species treated here deserves
more attention, particularly the antimicrobial and
cytotoxic activities.

Literature 239, 247, 263, 541, 542, 711, 760.

Selection of species

Acacia concinna (Willd.) DC.

Prodr. 2: 464 (1825).

Synonyms Acacia rugate (Lamk) Buch.-Ham.
ex Benth. (1842), Acacia sinuata (Lour.) Merr.
{1935).

Vernacular names Soap pod tree (En), Indone-
sia: kate-kate kecil (Moluccas), gongai (Banda).
Cambodia: bénla: si-‘6t, baryy damna:éb. Laos:
‘sdm? po:y'. Thailand: som khon, som poi (north-
ern). Vietnam: keo l[as] me.

Distribution A. concinne is widely distributed
in tropical Asia and occurs throughout South-East
Asia.

Uses In India and Thailand, a decoction of
young leaves is taken for body pain, headache and
fever. A decoction of the pods is said to relieve hil-
iousness and acts as a purgative. The pods are in
great demand in India as an Ayurvedic product
for promoting hair growth and te remove dan-
druff; they are sold dried and as powder in the
market. They have emetic, laxative and diuretic
properties and are ingested to treat constipation
and kidney and bladder affections. The seeds are
used externally in Thailand and India to treat
skin diseases. A. concinna is used as a hedge plant
in Indonesia, whereas the tips of stems are occa-
sionally eaten as a vegetable. In India, tender
leaves are used in chutneys; they are acidic. The
fruits are sometimes used in cooking in the Philip-
pines. The dried pods are steeped in scented water

i
b

Acacia concinna (Willd.) DC. — 1, branch with
leaves; 2, flowering branch; 3, flower; 4, fruit.

for ablution during the Water Festival and New
Year celebration in Thailand.

Observations An erect, spreading or scram-
bling shrub or Hana, up to 18(-30) m long; leaflets
membranous, lateral veins of leaflets forming a
reticulate pattern beneath, glands on petiole and
rachis circular to elliptical; flower glomerules
7-12 mm in diameter; pod oblong, often with con-
gtrietions, 4.5-15 ¢m x 1.5-2 ¢m. A. concinna oc-
curs in primary and secondary rain forests, often
at riversides, also in forest margins and clearings,
up to 1400 m altitude.

Selected sources 247, 249, 250, 263, 334, 760,
T78, 833, 922.

Acacia pennata (L.) Willd.

Sp. pl. 4: 1090 (1806).

Vernacular names Indonesia: areuy garut
(Sundanese), ri got, rembete (Javanese). Cambo-
dia; thmé; roéb’. Laos: ‘han, ‘han kha:w (Louang
Prabang). Thailand: nam khi raet {south-west-
ern), cha om (central, peninsular), phakla (north-
ern). Vietnam: dlojle tlawlng (Binh Tri Thién),
mloslc m{eflo (Bac Thai), d[aaly s[oosIng rlaws]n.
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Distribution India, Burma (Myanmar), Indo-
China, Thailand, Java, the Lesser Sunda Islands
and south-western Sulawesi.

Uses A. pennata has been used in Laos against
anaemia, In India, a decoction of young leaves is
taken o treat body pain, headache and fever, and
a decoction of the roots is applied against rheuma-
tism and cough. The bark is used in India as a
substitute for soap, and for tanning fishing nets
and to produce reddish-brown leather with a stiff,
somewhat harsh structure. A. pennaia is some-
times cultivated in hedges in Thailand, and the
leaves are occasionally used as a vegetable.

Observations A scandent shrub or liana;
leaflets chartaceous, lateral veins of leaflets not
forming a reticulate pattern beneath, glands on
petiole and rachis circular to broadly elliptical ar
patelliform; flower glomerules 6-8 mm in diame-
ter; pod oblong, (6.5-)9-15.5 cm x 1.5-2.5 cm. A.
pennate is found in the drier parts of Malesia in
monsoon forest and scrub vegetation, up to 1200
m altitude.

Selected sources 121, 182, 237, 247, 249, 250,
334, 512.

Acacia pluricapitata Steudel ex Benth.

Lond. Journ. Bot. 1: 516 (1842).

Vernacular names Indonesia: segani recop
bulung (Lampung), garut areuy (Sundanese), got
{Javanese). Vietnam: s[oos]ng rlaws]n (Séng Bé).

Distribution Southern Vietnam, Thailand, Pe-
ninsular Malaysia, Sumatra and Java.

Uses [n traditional medicine in Peninsular Ma-
laysia, a poultice of leaves has been applied to the
head to treat headache, and in Indonesia the stem
Jjuice has been used against sprue.

Observations A scandent shrub or liana up to
21 m long; leaflets chartaceous, lateral veins of
leaflets not forming a reticulate pattern heneath,
glands on petiole and rachis obconical or cylindri-
cal; flower glomerules 7-8 mm in diameter; pod
linear-oblong, often with constrictions, 7-12.5 ¢cm
x 2-2.5 em. A. pluricapitata occurs in primary and
secondary rain forest, often at riversides, also in
forest margins and clearings, up to 1000 m alti-
tude.

Selected sources 247, 249, 250, 334.

Acacia pseudointsia Miq.

Fl. Ind. Bat. 1: 12 (1855).

Vernacular names Malaysia: kelichi, kayap
(Peninsular). Thailand: khee chaang (northern).

Distribution Thailand, Peninsular Malaysia,
Sumatra, Java and Borneo.

Uses In Peninsular Malaysia, ash from the
fruits has been used as powder to treat itch.

Observations A straggling shrub or liana up to
40 m long; leaflets chartaceous, lateral veins of
leaflets forming a reticulate pattern beneath,
glands on petiole and rachis elliptical to oblong;
flower glomerules 9-10 mm in diameter; pod ob-
long to lanceolate, 18-25 ¢cm x 3.5-5 em. A. pseu-
dointsic occurs in primary and secondary rain
forests, often at riversides, up to 1000 m altitude.

Selected sources 121, 247, 249, 334.

3. Aggarwal

Acriopsis javanica Reinw. ex Blume

Bijdr. fl. Ned. Ind.: 377 (1825).

ORCHIDACEAE

2n =40

Vernacular names Brunei: kambang sa-ta-
hun. Indonesia: ki plengpeng (Sundanese), tong-
kil-tongkil (Batak), bosur-bosur hau (Sumatra).
Malaysia: anggerek darat, sakat bawang, sakat
ubat kepialu (Peninsular). Papua New Guinea:
gaere (Musa), sakko (Amele), sandaru (Orokaiva).
Thailand: ruuhinee (Nakhon 8i Thammarat).
Vietnam: tloor] y(ees]n.

Origin and geographic distribution A. ja-
vanica oceurs from Burma (Myanmar), Indo-Chi-
na and Thailand, throughout Malesia, to the
Solomon Islands and Australia (Cape York Penin-
sula); possibly also in India (Sikkim).

Uses There are records from Malaysia of a de-
coction of A. javanica roots and leaves used inter-
nally to treat fever.

Properties Traces of alkaloids have been iden-
tified in A. javenica.

Botany An epiphytic herb up to 115 cm tall,
with creeping, branched rhizome; main roots
fleshy, with many thin catch roots; pseudabulbs
crowded, ovoid, 1.5-6 cm % 1-3 cm, each pseudo-
bulb with (2-)3-4 leaves, Leaves linear, 5-32 cm x
0.5-2 cm. Inflorescence a many-flowered panicle,
erect or drooping, peduncle up to 60 cm long.
Flowers 8-14 mm in diameter, greenish-white to
cream-coloured with purple markings, with 2
boat-shaped sepals, 2 spreading petals and a 3-
lobed lip placed before the lower sepal (together
giving a cross-shaped outline to the flower); col-
umn straight, hood covering the anther which has
4 poliinia in 2 pairs attached to a slender stipe.
Fruit globular, ellipsoid or obovoid, 1-2.5 cm x 1
cm, opening with 3 valves. Seeds very small,
fusiform, situated between long hairs.
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A. javanica can be found flowering and fruiting
throughout the year.

Acriopsis is a genus of 6 species, of which A. jave-
nica is the most widely distributed. Three varieties
are distinguished, based on the shape of the lip.

Ecology A. javanica is a common epiphyte on
trees in primary and secondary rain forests, fresh-
water and coastal swamp forests, up to 1600 m al-
titude.

Genetic resources A. jovanica is widely dis-
tributed and common and dees not seem to be
threatened. However, var. floritbunda (Ames) Min-
derhoud & de Vogel is only known from 2 collec-
tions in the Philippines.

Prospects It is not possible to determine the
potential of A. jevanica as a medicinal plant be-
cause no information exists on the phytochemistry
and pharmacological properties.

Literature 121, 628.

Other selected sources 331, 334.

Diah Sulistiarini

Acrotrema costatum Jack

Mal, Misc. 1(5): 36 (1820).

DILLENIACEAE

2n = unknown

Vernacular names Malaysia: meroyan punai
tanah (Pahang, Peninsular). Thailand: pot khon,
wan chai maha prap, san tao (peninsular).

Origin and geographic distribution South-
ern Burma (Myanmar), peninsular Thailand,
Peninsular Malaysia and northern Sumatra; pos-
sibly also in Bangka.

Uses A. costatum has been mentioned in Penin-
sular Malaysia as one of the many plant resources
used as protective medicine after childbirth.

Properties The presence of the flavoncids api-
genin and luteolin has been recorded for A, costa-
tum. 0.12% (dry weight) of betulinic acid {a triter-
pene) has been found in A. uniflorum Hook. from
Sri Lanka. Several flavonoids have been isolated
from the latter, of which kaempferol and quercetin
occur in the largest amounts,

Botany A small perennial herb with a horizon-
tal woody rhizome. Leaves in a rosette or on a very
short stem and then arranged spirally, simple,
obovate, 7-25 ecm x 3-10 c¢m, dentate, auriculate at
base, hairy, deep green, usually with a whitish or
greyish area along the midrib or marked with red;
petiole 1-2(—6) em long. Inflorescence a terminal
erect raceme, red-hairy, bracteate, up to 12-flow-
ered. Flowers regular, 5-merous, bisexual, open-

ing singly, ¢. 3 cm in diameter; petals yellow; sta-
mens numerous, in 3 bundles; carpels 3. Fruit a
follicle enclosed by the persistent sepals, irregu-
larly dehiscent, with up to 15 seeds. Seeds finely
echinate, with a white aril.

Acrotrema comprises 9 species, 7 of which are en-
demic to Sri Lanka and 1 to southern India.

Ecology A. costatum occurs in dense rain forest,
also in secondary forest, often on moist shady
rocks, up to 1000 m altitude. It is commeon in
many focalities.

Management A. costatum can be cultivated
successfully under partial shade, but hard soils
and strong sunlight are not suitable. Leaf litter
provides nutrients and conserves moisture around
plants, and is therefore recommended.

Genetic resources A. costatum has a rather
limited area of distribution and is largely confined
to dense lowland rain forest, a habitat which is
under increasing pressure. Therefore, it is likely
to be liable to genetic erosion, although it is still
locally common. The presence of genetic diversity
is reflected in a fair morphological variation, but
this has not yet been investigated.

Prospects Very little is known about A. costu-
tum. There is little prospect of any increase in its
importance as a herbal medicine, which is now mi-
nor. However, the presence of flavonoids, of which
some have proven anti-inflammatory and anti-
spasmodic activities (e.g. apigenin, luteolin and
quercetin) in A. costatum and related species
might be a starting peint for research. It may have
ornamental value because of its decorative foliage
and flowers.

Literature 121, 247.

Other selected sourees 249, 331, 731.

H.C. Ong

Actinorhytis calapparia (Blume) H.A.
Wendland & Drude ex Scheifer

Ann. Jard. Bot. Buitenzorg 1: 156 (1876).

PALMAE

2n = unknown

Synonyms Areca calopparia Blume (1838-
1843).

Vernacular names Calappa palm (En). In-
donesia: jambe sinagar (Sundanese), jawar (Java-
nese), pinang kalapa (Ambon). Malaysia: pinang
penawar, pinang sendawa, pinang hantu (Penin-
sular). Philippines: tangaloe (Bagobo).

Origin and geographic distribution Calappa
palm is native to New Guinea and the Solomen [s-
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lands, but has been introduced and is now wide-
spread throughout Malesia.

Uses The fruit of calappa palm is sometimes
used in a lotion to treat scurf. Powdered seeds are
occasionally used as baby powder, The fruit kernel
can be eaten, although it is tough, and it is used
for chewing as a substitute for betel nut from are-
ca palm (Areca catechu L.). Calappa palm is also
planted as ornamental, e.g. in gardens, as it is
very decorative. It is also considered a magic
plant, protecting the person who carries a fruit. It
is often planted around villages. The fruit kernel
is often used as a toy by children.

Properties There is no information available
on the properties of calappa palm. The fruit ker-
nels of areca palm, however, contain polyphenolics
(e.g. (+)-catechin and procyanidin}, especiaily
when unmature. It is possible that the fruits of
calappa palm contain similar compounds.

Botany A medium-sized tree up to 15 m tall,

with slender, erect, bare stem, conspicuously
marked with leaf scars and with a large conical
mass of roots at base. Leaves alternate, pinnate,
arching, up to 3 m long, with tubular sheaths
forming a long, slender crown shaft; leaflets very
numerous. Inflorescences on the stem below the
leaves, large, widely spreading, horizontal or pen-
dulous, branching to 3 orders proximally, to 1 or-
der distally, with tubular prophyll entirely enclos-
ing the inflorescence in bud; ultimate hranches
bearing spirally arranged triads (consisting of 2
lateral staminate flowers and a central pistillate
flower) in the proximal half to two-thirds, and
paired or solitary staminate flowers distally.
Flowers unisexual, 3-merous, petals about twice
as long as sepals; male flowers with numerous
stamens and rudimentary pistil; female flowers
larger, with superior unilocular ovary crowned by
3 large stigmas, and 3 rudimentary stamens.
Fruit an ovoid drupe, ¢, 6 cm long, turning red at
maturity, endocarp with circular operculum, 1-
seeded. Seed globose, with lateral, longitudinal
hilum, endosperm deeply ruminate.
A. calapparia starts flowering when 4-5 years old.
Actinorhytis comprises 2 species. Most character-
istic are the arching leaves, slender crown shafts,
conical masses of roots at the base of the trunk,
widely spreading inflorescences below the leaves,
and comparatively large fruits. The genus is
ranked in the tribe Areceae.

Ecology In its native area, calappa palm is
found in lowland rain forest up to 1000 m altitude.
It can not stand too dry soils, and prefers clayey or
loamy soils.

Management Calappa palm is propagated by
seed. Fully ripe fruits are dried for a few days and
then planted in shallow pits 2-5 cm apart; later
the seedlings are transferred to nursery beds at a
spacing of 30 ¢m. The young trees are transplant-
ed into the field when 1-2 years old.

Genetic resources Although calappa palm
originally had a limited area of distribution, it is
now widespread in Malesia. It does not seem to be
endangered, but some protection of wild popula-
tions in New Guinea and the Solomon Islands is
recommended to prevent genetic erosion.

Prospects Calappa palm is an interesting mul-
tipurpose tree. However, almost nothing is known
about its properties. Research is needed to deter-
mine the scientific basis for the medicinal applica-
tions. Selection and breeding work combined with
research on methods of propagation might en-
hance its ornamental value,

Literature 334, 941.

Other selected sources 117, 121, 437, 760,
821.

Juliana Jonathan

Adenia Forssk.

Fl. Aegypt.-Arab.: 77 (1L775).

PASSIFLORACEAE

x=12

Origin and geographic distribution Adenia
comprises almost 100 species and is distributed in
the tropical and subtropical regions of the Old
World. Africa is richest in species (about 60), fol-
lowed by Madagascar (about 20) and southern
Asia (about 15). In Malesia, 6 species occur, of
which A. heterophylla is the most widespread, oc-
curring from Indo-China to the Solomon Islands
and northern Australia.

Uses In South-East Asia Adenic is used medici-

nally for various complaints. The stem juice of A.
cordifolia is applied as an eyewash against con-
junctivitis, and the leaves are used to treat convul-
sions. A decoction of A. heterophylla roots has been
used to treat stomach troubles. A poultice of leaves
of A. macrophylic is applied to treat headache, and
a lotion of the roots to treat ringworm. A. penan-
giana is used to treat chest and body pain.
A. hondala (Gaertner) W.J. de Wilde from south-
ern India and Sri Lanka possesses antiseptic
properties. The juice is used to treat chest com-
plaints. The roots are an ingredient of tonics, and
the juice of roots and leaves is applied externally
against skin troubles.
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Several Adenia species are important medicinal
plants in Africa, the most important being A. cis-
sampeloides (Planchon ex Hook.) Harms, A. lobata
(Jacq.) Engl. and A. volkensii Harms. The most
common uses include external application of stem
decoctions as a sedative, and internal application
of stem and leaf decoctions to treat gastro-intesti-
nal troubles, chest complaints, cough and fever,
The poison present in various plant parts is some-
times used in hunting. In Indo-China, rice grains
soaked in a maceration of A. cardiophylle (Mas-
ters) Engl. are used to capture birds; the birds die
almost immediately after ingesting the rice, but
their meat remains edible. In Africa, pounded
stems and roots of several species are applied as
fish poison.

The stems are sometimes used as binding materi-
al.

Properties In an in-vitro test, an extract of

stems and leaves of A. cordifolia showed antibac-
terial activity, i.e. total inhibition of growth of
Staphylococeus aureus and partial inhibition of
growth of Escherichia coli. However, biological
screening of a 1:1 ethanol-water extract showed
negative results for antiviral, antibacterial, anti-
fungal and spasmolytic activities, Toxicity tests
showed a LDy, of 681 mg/kg body weight when ad-
ministered intraperitoneally to mice.
Cyanogenic compounds and toxic proteins are the
cause of the poisonous properties of reoots and
stems. Several of these compounds are pharma-
ceutically interesting and have been studied in
African Adenia. The polyacetylenic di-epoxide
gummiferol isolated from the leaves of A, cissam-
peloides exhibits significant activity against the
KB human cell line and a broad spectrum against
other human cancer cell lines. Volkensin is a high-
ly toxic compound from the roots of A. volkensii; it
is a galactose-specific lectin and a potent inhibitor
of eukaryotic protein synthesis. This ricin-like tox-
in resembles modeccin, which is purified from the
roots of the African A, digitata (Harv.) Engl. Mad-
eccin agglutinates erythroeytes of several mam-
malian species. Furthermore, the cyanogenic gly-
cosides tetraphyllin B and epi-tetraphyllin B have
been isolated from the roots of A. cissampeloides,
A, glauca Schinz and A. volkensii.

Botany Woody or herbaceous perennial climb-
ers, usually dioecious, often with tubers. Leaves
simple, entire or lobed, pinnately or palmately
veined; petiole with 1-2 glands at apex; stipules
minute. Inflorescence axillary, cymose, often with
1(-3) tendrils. Flowers unisexual, (4-)5(-6)-mer-
ous, mostly greenish to vellowish, with saucer-

shaped, cup-shaped or tubiform hypanthium;
sepals free or partially connate; petals free or par-
tially connate with the calyx tube, corona present.
or absent; disk mostly composed of 5 strap-shaped
or clavate appendages; stamens 5, free or partially
connate, anthers mostly acute or acuminate, re-
duced to staminodes in female flowers; ovary su-
perior, vestigial in male flowers, with 3(-5) styles.
Fruit a 3-valved capsule, leathery or woody, stipi-
tate, red when mature. Seeds compressed, with
pitted testa, enclosed in an aril. Seedling with
epigeal germination; cotyledons foliaceous.

All species treated here can be found flowering
and fruiting throughout the year, but flowering
occurs mostly in the rainy season. Pollination is
probably carried out by insects; bees and ants
have been observed visiting the flowers.

In Adenia, 6 sections have been distinguished.
The species found in Malesia belong to section
Erythrocarpus (e.g. A. cordifolia, A. heterophylla,
A. macrophylia) and section Microblepharis (A,
penangiana).

Ecology Adenioc occurs in primary and see-
ondary forest, also in scrub vegetation and forest
edges and clearings, up to 1200(-2000) m altitude.
All species are found in regions with per-humid
climatic conditions, except A. heterophyila, which
shows a preference for seasonal climates.

Genetic resources The species treated here
have fairly large areas of distribution, are locally
common, and eccur in various habitats. They do
not seem to be at risk of genetic erosion. However,
two other Malesian species, A. kinabaluensis W.J.
de Wilde from Sabah and A. crassae Merr. from the
Philippines, have very restricted distributions and
may easily become endangered.

Prospects Very little is known about the prop-
erties and pharmacological activity of South-East
Asian Adenig. There is more information avail-
able on the African species, and as several phar-
macologically interesiing compounds have been
found, research on South-East Asian Adernia
seems worthwhile.

Literature 120, 182, 247, 296.

Selection of species

Adenia cordifolia (Blume) Engl.

Bot. Jahrb. 14; 376 (1891).

Synonyms Adenia obtusa (Blume) Engl. (1891),
Adenia populifolia auct. non (Blume) Engl.

Vernacular names Indonesia: areuy babaling-
bingan, areuy calingcing (Sundanese), layang-
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Adenia cordifolia (Blume) Engl. — I, branch with
male inflorescence; 2, male flower in longitudinal
section; 3, branch with fruit; 4, dehisced fruit; 5,
seed with aril removed,

layang (Kedayan). Malaysia: akar kail, akar ke-
lipunang (Peninsular).

Distribution Peninsular Malaysia, Sumatra,
western Java, Borneo and the Philippines (Pala-
wan).

Uses The stem juice is used in an eyewash in
Sumatra to treat conjunctivitis. In Malaysia the
leaves have been used for fumigating children suf-
fering from convulsions. The stems are used for
binding purposes under water.

Observations A liana up to 20 m long; leaves
entire, rounded to deeply cordate and not peltate
at base, with 2 glands on deeply hollowed auricles
at the apex of the peticle, auricles separate from
the leaf blade; flowers tubiform-urceolate with
connate sepals with erect lobes, corona absent;
fruit ellipsoid-obleng to fusiform. A. cordifolia oc-
curs both in serub and forest vegetation, alse in
peat swamp forest, up to 1200 m altitude.

Selected sources 87, 121, 205, 247, 296, 334.

Adenia heterophylla (Blume) Koord.

Exkurs.-Fl, Java 2: 637 {1912).

Synonyms Adenia populifolia (Blume) Engl
(1891}, Adenia acuminata (Blume) King (1903).

Vernacular names Indonesia: areuy patuk
manuk (Sundanese}, kabelo {Kangean), sasariwu
(Talaud Islands). Papua New Guinea: malasibi.
Philippines: binoyok-hoyok (Tagalng), saka-saka
(Ilokano), tabungasu (Mindorc). Cambodia: var
kombo. Laos: khua ‘phak poun, khua ngouang
bouang. Vietnam: th[uw] dileejlp d[ij] dileejIp.

Distribution The Andaman Islands, Indo-Chi-
na, southern China, Thailand, Malesia (except
Peninsular Malaysia, Sumatra and Borneo), the
Solomon Islands and northern Australia.

Uses In the Philippines, a decoction of the root
is considered a remedy for stomach troubles. The
poisonous fruit is sometimes used for hunting, al-
though the juicy aril has been mentioned as being
edible and sweet. The poison from the fruit is used
in the Andaman Islands as an arrow-poison.

Observations A liana up to 30 m long; leaves
entire to 5-partite, not peltate at base, with 2
glands on shallowly concave auricles at the apex
of the petiole, auricles more or less adnate to leaf
blade; flowers tubiform with connate sepals hav-
ing reflexed lobes, corona absent; fruit ellipsoid to
oblong. A, heterophylla is a variable species in
which 4 subspecies and 2 varieties have been dis-
tinguished. In Malesia, subsp. heterophylla var.
heterophylle, subsp. heferophylla var. celebica
(Koord.) W.J. de Wilde and subsp. ausiralis (R.Br.
ex DC.) W.J. de Wilde are found. A. heterophylia
occurs both in scrub and forest vegetation up to
1000 m altitude (in New Guinea up to 2000 m),
and shows a preference for seasonal climates.

Selected sources 182, 205, 247, 250.

Adenia maerophylla (Blume) Koord.

Exkurs.-Fl. Java 2: 637 (1912).

Synonyms Adenia singaporeana (Wallich ex G.
Don} Engl. (1891), Adenia acuminata auct. non
(Blume) King.

Vernacular names Brunei: akar petjah tu-
tuban. Indonesia: akar jala, akar talun tungang,
sautan (Sumatra). Malaysia: akar saut, men-
timun paya, pedendang (Peninsular).

Distribution Peninsular Malaysia, Sumatra,
western and central Java, and Borneo.

Uses A poultice of the leaves is applied in Penin-
sular Malaysia to headache, and a lotion made
from the roots is used against ringworm. In Suma-
tra, the inner bark has been used for spinning
threads for fishing tackle.
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Observations A liana up to 25 m long; leaves
entire to slightly lched, acute-acuminate to round-
ed and not peltate at base, with 2 glands on semi-
orbicular auricles at the apex of the petiole, auri-
cles more or less adnate to leafl blade; flowers
narrowly tubiform-urceolate with connate sepals
having refexed lobes, corona absent; fruit globular
to fusiform. A. macrophylla is a variable species in
which 3 varieties have been distinguished; these
all cecur in Malesia. A. macrophylla occurs in pri-
mary and secondary forest up to 1000(-1500) m al-
titude, also in forest edges, on many different soils.

Selected sources 121, 205, 247, 334.

Adenia penangiana (Wallich ex G.
Don) W.J. de Wilde

Blumea 15: 266 (1967).

Synonyms Adenia nicobarica (Kurz ex Trim.)
King (1903), Adenia parvifolia Pierre ex Gagnep.
(1920),

Vernacular names Laos: sa ya nang. Thailand:
paak kaa, moak mok, khee kaa (peninsular). Viet-
nam: thluw] dileejip 1las] nhlor], d[aaly say
n[aws]ng.

Distribution The Nicobar Islands, Indo-China
(Laos, southern Vietnam), peninsular Thailand,
Peninsular Malaysia and Sumatra.

Uses A. penangiana is used in the Nicobar Is-
lands (India) to treat chest and body pain.

Observations A small climber or creeper up to
6 m long; leaves entire, peltate at base, with 2 free
or contiguous glands at base of leaf blade; flowers
campanulate with free, spreading sepals, corona
of fine hairs or a finely laciniate membrane pre-
sent; fruit ellipsoid to oblong. A. penangiana is a
variable species in which 2 varieties are distin-
guished: var. penangiena is found throughout the
range of the species, var. parvifiora (Pierre ex
Gagnep.) W.J. de Wilde in peninsular Thailand
and north-western Peninsular Malaysia. A. pe-
nangiana occurs both in scrub and forest vegeta-
tion, also on limestone, up to 1200 m altitude.

Selected sources 205, 247, 250, 867.

Muhammad Mansur

Adenosma R.Br.

Prodr.: 442 (1810).

SCROPHULARIACEAE

x =unknown; A, indiana: n =36

Origin and geographic distribution Adenos-
ma comprises about 15 species and is distributed
in tropical Asia and Australia. In Indo-China, 9

species have been found, in Thailand 7 species.
Approximately 5 species occur in Malesia, of
which A. caerulea, A. indicha and A. jovanica
(Blume) Koord. are the most widespread.

Uses In Malaysia, a decoction of Adenosma
roots has been used internally to treat bowel com-
plaints and rheumatism. In Vietnam, the flower-
ing tops are applied as a diuretic, diaphoretic and
cholagogue, as a tonic and alterative for women
after childbirth, and to treat fever, jaundice, viral
hepatitis, oliguria, ophthalmia, vertigo and dys-
pepsia. Extracts and decoctions of A. caerulea are
commonly used in Vietnam; they are considered to
have powerful antibacterial, cholagogue, diuretic
and stomachic effects. In China, A. caerulea is ap-
plied to treat rheumatoid arthritis and skin dis-
eases, and A. indiena to treat fever, headache,
dyspepsia, gastroenteritis and skin inflamma-
tions. The latter species is also used to make a po-
tion to soothe the body. It is also applied as insec-
ticide; it is put in bundles in rooms or spread on
beds. The plants are also put on the body for per-
furmne and decoration.

A. bracteosa Bonati is also considered a valuable
medicinal plant in Indo-China.

Properties Plants are fragrant, both in fresh
and dry condition, due to the presence of an essen-
tial oil (up to 1%). More than 35 constituents have
been identified in the essential ¢il from the aerial
parts of Vietnamese A. caerulea, the major con-
stituents being o-pinene {about 23%), 1,8-cineol
(18%) and y-terpinene (17%). L-fenchone was the
main component of the essential oil of A. indiana
(about 34%); other compounds include L-limonene
(23%) and o-humulene (12%). In essential oil from
Vietnamese A. bracteose thymol (about 26%) was
the major component, followed by linalool (13%)
and (E)-B-farnesene {10%); however, a different
chemotype of A. bracteosa has also been found,
which contains 1,8-cineole, carvacrol (34%), me-
thyl carvacrol {(19%) and B-bisabolene (17%).
Studies in Vietnam showed that Adenosma drugs
are non-texic; they display antibacterial and an-
tiphlogistic activity and increase bile secretion.
Extracts of A. caerulea and A. indiana showed
marked anti-inflammatory activity in tests on lab-
oratory animals. Treatment of patients suffering
from hepatitis showed positive results.

Botany Annual or perennial herbs, often aro-
matic. Leaves opposite, simple, serrate, petiolate
or subsessile; stipules absent. Inflorescence axil-
lary and terminal, head-like or spike-like. Flowers
bisexnal, with 2 bracteoles at base of calyx; calyx
irregularly 5-lobed; corolla with cylindrical tube,



ADENOSMA 39

bilabiate, upper lip entire to emarginate, lower lip
3-lobed; stamens 4, included, didynamous, adnate
to halfway the corclla tube; ovary superior, 2-locu-
lar, style filiform, stigma 2-lobed. Fruit a capsule,
dehiscent with 4 valves, many-seeded. Seeds
small, with reticulate tesia.

Ecology Adenosma is found in open forest and
forest edges, grassland, rainfed rice fields and
along watercourses, up to 1300 m altitude.

Management In Vietnam, A. caerulec is culti-
vated for medicinal purposes; it is propagated by
seed. When seedlings attain a height of 15-20 c¢m,
they are transplanted in the field at a planting
distance of about 20 cm. They should be kept free
of weeds and top-dressed with manure. The plants
can be harvested 3.5-4 months after planting. The
vield is 2.5-3 t/ha of air-dry material.

In some areas of China, A. indiana is intercropped
with upland rice. It is planted together with the
rice at the beginning of the rainy season, but in
different planting holes. It is harvested 1-2
months after rice harvesting.

Plants are usually collected at the flowering stage.
The whole plant except for the root is gathered.
Plants are dried in the shade; overheating should
be avoided.

Genetic resources The Adenosma species
treated here are widely distributed and occur com-
monly in disturbed vegetation. This makes them
in general unlikely to be at risk of genetic erosion.
However, up to 100 t of dry A. ceerulea plant ma-
terial is collected annually from the wild in Viet-
nam, and this has led to a decline in population
size. For this reason, the species has started to be
cultivated in recent years.

Prospects The Adenosma species in Malesia
seem to be poorly known and little used. However,
elsewhere in mainland South-East Asia they are
popular medicinal plants. They contain pharmaco-
logically interesting compounds, particularly in
the essential oil, and seem to have potential as in-
secticide as well.

Literature 250,673, 741.

Selection of species

Adenosma caerulea R.Br.

Prodr.: 443 (1810).

Synonyms Adenosma glutinosa (L.) Druce var.
caerulea (R.Br.) Tsoong (1974).

Vernacular names Malaysia: rumput gembot,
magun jantan, berpulut (Peninsular). Laos: ha:x
na: (Borikhane}, hlak na: (Khammounane). Thai-

land: ya khao kam (north-eastern), sanam chao
(south-eastern). Vietnam: nhlaaln tr[aafln, chlef]
claslt, chlef] nloojli.

Distribution India, Sri Lanka, Indo-China,
southern China, Thailand, Peninsular Malaysia,
Java, Borneo and Australia,

Uses In Malaysia, a decoction of the roots has
been used internally to treat bowel complaints
and rheumatism. In Vietnam, the flowering tops
are used as a diuretic, diaphoretic and cholagogue,
and in tonics and alterative for women after child-
birth as well as to treat fever, jaundice, viral he-
patitis and eye inflammations. In China, A. caeru-
lea is used to treat rheumatoid arthritis and skin
complaints.

Observations An erect perennial herb up to
100 cm tall, stems densely glandular hairy; corolla
8-25 mm long, pilose outside, purple; fruit 7 mm x
5 mm. A, caerulea occurs in edges of evergreen for-
est, in open, grassy forest, upland rice fields and
on sandy locations along watercourses, up to 1300
m altitude.

Selected sources 6, 121, 217, 249, 250, 671,
673, 731, 741, 971.

Adenosma indiana (Lour.) Merr.

Comm. Fl. cochinch,; 351 (1935).

Synonyms Aderosma capitata (Benth,) Benth,
ex Hance (1873), Adenosma buchreroides Bona-
ti {1913), Adenosma bilabiata (Roxb.) Merr. (1923).

Vernacular names Malaysia: rumput kuching-
kuching, ruku hutan, tasek-tasek (Peninsular).
Cambodia: mréch’ te:hs (general). Laos: hnha:z
khauz kamx (Sédone). Thailand: phrik kratai
(south-eastern), kratai cham (south-western),
khao kam (eastern). Vietnam: nhlaaln tr{faafln
hoa dlaaflu, bloof] bloof], chlef] neojli.

Distribution India, Sri Lanka, Burma {(Myan-
mar), Indo-China, southern China, Thailand, Pe-
ninsular Malaysia, Java, Borneo and the Philip-
pines.

Uses In Malaysia, a decoction of the roots has
been used internally to treat bowel complaints
and rheumatism. The plant was also used as a
poultice against pain in the abdomen. In Vietnam,
the flowering tops are used as a diuretic, di-
aphoretic and cholagogue, and in tonics and alter-
ative for women after childbirth and to treat fever
and jaundice. In China, A. indicna is used to
make a potion to soothe the body, It is also applied
as an insecticide; it is put in bunches in rooms or
spread on beds. The plants are also put on the
body for perfume and decoration.

Observations An erect annual herb up to 70 em
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Adenosma indiane (Lour.) Merr. — 1, habit of
plant; 2, flower with corolla removed; 3, opened
corolla showing stamens.

tall, stems white-hirsute; corolla 56 mm long,
glabrous outside, violet; fruit 3.5 mm x 2.5 mm. A.
indiana occurs in open deciduous forest, open
shady grassland, rice fields and along watercours-
es up to 1200 m altitude.
Selected sources 121, 217, 249, 250, 533, 671,
731, 854,971,
Nguyen Tap & Nguyen Kim Bich

Aeginetia indica L.

Sp. pl. 2: 632 (1753).

ROBANCHACEAE

n=15

Synonyms Aeginetia pedunculata auct. non
{Roxb.) Wallich.

Vernacular names Indonesia: rajatawa (Ja-
vanese). Philippines: dapong-tube {Tagalog), sua-
ko-ti~uak (Tloko), lapo {(Ibanag). Thailand: so-suai
(Karen, Mae Hong Son}, dok din daeng (Trat),
paak cha khe (north-eastern). Vietnam: lleej]
duluw]lowlng, tai diaaslt.

Origin and geographic distribution A. indi-
ca occurs throughout tropical and subtropical
Asia, from India and Sri Lanka to China and
Japan, and throughout South-East Asia, but its
distribution is poorly known. In Malesia, it is
recorded from Java and the Philippines; possibly
also in Peninsular Malaysia and New Guinea.

Uses [n the Philippines an infusion of A. indica
iz used internally against diabetes, and a decoe-
tion to treat fluid accumulations due to acute
nephritis, In Vietnam and Thailand, A. indica is
also applied to treat diabetes, and in Taiwan
against hepatitis and other liver diseases.

Properties Aeginetic acid, the monoterpenoid

lactone aeginetolide, 3 polyene compounds and B-
sitosterol were identified in an ethanslic extract
of the whole plant, and the glycosides hydroxy-f3-
ionone glucoside, aeginetoside and the iridoid
isoaucubin were identified in an n-butancl ex-
tract.,
The extract from seeds induced potent antitumour
immunity against fibrosareomas in mice. 1t was
demonstrated that the extract contained polysac-
charides and proteins. The polysaccharides in-
duced B cell mitogenic and thymocyte co-stimula-
tory effects in vitro, whereas the proteins mediat-
ed antitumour activity in vive. In-vitro activities
of the extract on the induction of cytokine produc-
tion and lymphocyte proliferation have been
recorded; these might contribute to the in-vive an-
titumour effect. Antihepatotoxic activity has also
been recorded for A. indica.

Botany A slightly fleshy parasitic herb up to 40
em tall, somewhat reddish; stem subterranean or
scarcely emergent above the ground, with few
scale-like leaves. Flowers on long pedicels up to 30
cm long from the axils of scales, bisexual, zy-
gomorphic; calyx spathe-like, split in front nearly
to the base, 2-3 em long; corolla gamopetalous,
3-5 em long, with elongate, curved tube, limb ob-
scurely 2-lipped having 5 subequal lobes, pinkish-
purple; stamens 4, inserted on the corolla tube, in-
cluded; ovary superior, 1-celled, style slender with
large peltate stigma. Fruit an ovoid to globose
capsule, many-seeded. Seeds very small, brown-
ish.

The seeds germinate slowly and show distinet dor-
mancy.

Aeginetie is a small genus of approximately 6-10
species and is distributed in tropical and subtropi-
cal Asia, from India and Sri Lanka to Japan and
New Guinea. A. indica has probably often been
confused with A. pedunculate (Roxb.) Wallich,
which usually has shorter pedicels and larger
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Aeginetia indica L. — 1, habit of flowering plant; 2,
fower with calyx removed and opened corolla; 3,
fruit.

whitish or yellowish flowers with purplish or
bluish corolla lobes.

Ecology A. indica is parasitic on the roots of
grasses, and occurs mainly in grassland, but
sometimes also in forest. Imperafa and rice (Oryza
sativa 1.} are common hosts in Java, Miscanthus
in Taiwan and Japan. However, several other
hosts have been mentioned, e.g. millet (Panicum
miliaceurmn L.), maize (Zea mays L.), but also
Carex, Luzula, Zingiber and Canna spp. A. indica
can be a destructive parasite in rice, and some-
times in aother crops as well.

Genetic resources A. indica has an extremely
large area of distribution and occurs in anthro-
pogenic habitats. Tt is not threatened by genetic
erosion.

Prospects The antitumour activity of A. indica
found in tests with mice warrants more research
concerning the active compounds and to establish
the value in human cancer treatment. The find-
ings show that proteins are present that may be
useful immunotherapeutic agents for patients
with malignant diseases. The reported activity

against diabetes should also be investigated. A
thorough taxonomic revision of Aeginetia is need-
ed.
Literature 129, 130, 131, 231, 6§94, 697, 760.
Other selected sources 62, 121, 182, 334, 544.
R.H.M.J. Lemnmens

Aeschynanthus Jack

Trans. Linn. Soc. London 14: 42, t. 2, f. 3 (1823).

GESNERIACEAE

x =15, 16; A. lamponga: 2n = 64, A. longicaulis:
2n =28, 30, A. radicans: 2n = 30, 32

Origin and geographic distribution Aeschy-
nanthus comprises about 150 species, and is dis-
tributed from Nepal, India and Sri Lanka,
through Indo-China, southern China, Thailand
and the whole of Malesia, to the Solomon Islands.
The total number of species occurring in South-
East Asia is not known, but about 30 species have
been recorded for Borneo as well as the Philip-
pines.

Uses Some medicinal uses have heen recorded
for Aeschynanthus in Peninsular Malaysia: an in-
fusion has been given to children as a vermifuge,
and the leaves have been used to poultice boils
and to treat headache. Several species are culti-
vated as an ornamental and also as indoor pot
plant in temperate regions. This is due to their
vividly coloured flowers and/or attractively mot-
tled foliage, e.g. A. longicaulis, A. radicans and A.
speciosus Hook.

Properties Very little is known about the prop-

erties and phytochemistry of Aeschynanthus. Caf-
feic acid has been isolated from the leaves of A
longiflorus (Blume) DC.
A. pulcher {(Blume) G. Don (perhaps only a form of
A. radicans) has been recorded as causing der-
matitis, but the allergenic compounds are un-
known.

Botany Epiphytic shrubs or herbs, often scan-
dent or drooping. Leaves opposite or in whorls,
more or less fleshy, pinnately veined. Inflores-
cence an axillary or terminal fascicle or cyme, or
flowers solitary. Flowers bisexual, 5-merous; calyx
dentate to partite; corolla gamopetalous, with
terete-funnel-shaped, curved tube and 2-lipped
limb having 5 unequal lobes: fertile stamens 4, in-
serted at the base of the corolla, didynamous,
exserted, staminode 1, inserted on the posterior
wall of the corolla tube; disk annular; ovary supe-
rior, linear, shortly stipitate, style with broad stig-
ma. Fruit a linear 2-valved capsule, many-seeded.
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Seeds ellipsoid, acutely tuberculate, often with an
elaiosome, on each end with a single white hair, or
on one end with a single hair and on the other
with a tuft of hairs. Seedling with epigeal germi-
nation; cotyledons unequal in size; first leaves pu-
bescent, later leaves more or less glabrous.

The flowers are probably pollinated by birds, hav-
ing exserted anthers shedding pollen downwards,
strong protandry and copicus nectar.
Aeschyranthus has been subdivided into 5 sec-
tions. In older literature, the species are ranked in
the genus Trichosporum, which is older than
Aeschynanthus. However, Aeschynanthus has
been conserved against Trichosporum.

Ecology The plants are usually epiphytic on
trees, but they sometimes also grow on rocks.

Management Aeschynanthus can be easily
grown from seed, but even more easily propagated
from cuttings. In-vitro micropropagation is prac-
tised successfully with some ornamental species.
Anthracnose caused by Colletotrichum gloeospori-
oides has been observed in cultivated A. radicans.
Tobacco mosaic virus has been recorded in pot
plants of some cultivated Aeschynanthus.

Genetic resources As is often the case in large
genera, some species have large areas of distribu-
tion and are common (e.g. A. redicans), whereas
others are endemic to a small region or have been
collected in a few locations. Moreover, the distrib-
ution of most species is not completely known. A
large-flowered form of A. radicans has been no-
ticed on Java.

Prospects Although Aeschynanthus is probably
not much used in traditional medicine, research
on its phytochemistry and biological activity is de-
sirable. A thorough taxonomic revision of the
genus is still lacking.

Literature 121, 123, 331.

Selection of species

Aeschynanthus lamponga Migq.

Fl. Ned. Ind., Suppl. 1(3): 563 {1861).

Synonyms Trichosporum lampongum (Mig.)
Burkill (1935}.

Vernacular names Malaysia: akar melukut
(Peninsular).

Distribution Peninsular Malaysia and Suma-
tra.

Uses The leaves have been used for poulticing in
Malaysia, but it is not clear for what complaints.

Observations A herb with slender, creeping
and rooting stem; leaves elliptical-ovate to lanceo-

late-ovate, obtuse; corolla much longer than calyx,
¢. 5 cm long, red; fruit unknown. A. lamponga oc-
curs as an epiphyte in forest up to 1000 m alti-
tude.

Selected sources 121, 789.

Aeschynanthus longicaulis R.Br,

Benn., PL. jav. rar. 2: 116 (1840).

Synonyms Aeschynanthus marmoraius T.
Moore (1853), Trichosporum marmoratum (T.
Moore) Q. Kuntze (1891).

Vernacular names Malaysia: maman kurai
(Peninsular). Thailand: taanlaai, nommia hin
(Surat Thani), uleang khaao kam (Chiang Mai).
Vietnam: ml(as] d[aflo th{aaln d[af]i.

Distribution Burma (Myanmar), Vietnam,
Thailand and Peninsular Malaysia.

Uses In Peninsular Malaysia, the leaves have
been used for poulticing boils. A. longicaulis is a
popular ornamental, particularly for its foliage.

Observations A tufted herb of ¢. 30 ¢m tall;
leaves lanceclate, acute, with dark green mark-
ings above and purple markings beneath; corolla
much longer than calyx, 2-3.5 cm long, greenish
with brown bars in the mouth; seeds with 1 hair
at one end and with a tuft of hairs at the other. A.
longicaulis grows on trees, bamboos and lime-
stone rocks, up to 850 m altitude.

Selected sources 121, 123, 770, 789.

Aeschynanthus radicans Jack

Trans, Linn. Soc. London 14: 43 (1823).

Synonyms Trichosporum radicans (Jack) Nees
(1825).

Vernacular names Malaysia: akar berenas,
akar setebal, akar kechubong ayer {Peninsular).

Distribution Peninsular Malaysia, Singapore,
Sumatra, Java and Borneo.

Uses The leaves have been used for a poultice
on the head to treat headache.

Observations A creeping herb up to 150 c¢m
long; leaves broadly ovate to ovate-lanceclate, ob-
tuse to subacute; corolla much longer than calyx,
4.5-7.5 ¢m long, bright red; seeds with 1 hair at
each end. A, radicans grows in forests on trees
and rocks up to 1750 m altitude, and is common in
many regions.

Selected sources 62, 121, 731, 770, 789, 952.

R.E. Nasution
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Aeschynanthus radicans Jack - flowering stem.

Aganosma (Blume) G. Don

Gen. Syst. 4: 77 (1837).

APOCYNACEAE

x = unknown; A. dichotoma: 2n =22

Origin and geographic distribution Aganos-
ma comprises 8 species and is distributed from In-
dia and Sri Lanka, through Indo-China, southern
China, Thailand and western Malesia to the
Philippines and the Moluccas. Only 2 species oe-
cur naturally in Malesia, but a third one (A. di-
chotoma) is cultivated in gardens. 6 species have
been found in Thailand, and 4 in Vietnam.

Uses In India, A. dichotoma is credited with an-
tiseptic, emetic and anthelmintic properties and is
also used to treat bronchitis. The leaves are used
against biliousness, and the flowers for treating
eve troubles. In Malaysia, a decoction of A. mar-
ginata roots is commonly used internally to treat
urinary troubles, as a tonic during fever, and as
an emmenagogue, In Thailand, roots, stems,
leaves, flowers and fruits of the latter species are
applied against fever. In India, A. wallichii is said
to be useful in diseases of the bile and blood. The
latex of some species is occasionally used as rub-
ber in Indo-China. The fibrous bark is sometimes
used for binding purposes.

Properties The leaves of A. marginata have a

sweetish taste. Flavonoids such as rutin, robinin
and other glycosides of kaempferol and quereetin
have been isolated from Aganosma.

Botany Lianas or scramblers, producing latex;

stems often lenticellate. Leaves opposite, simple
and entire, petiolate; stipules absent, but often
with an interpetiolar ridge bearing glands. Inflo-
rescence a terminal or sometimes axillary panicle.
Flowers bisexual, 5-merous, actinomorphic, usual-
ly fragrant; sepals with free lobes; corolla gamo-
petalous, with narrowly cylindrical tube some-
times somewhat inflated below and spreading to
erect lobes in bud overlapping to the right, white,
sometimes yellowish; stamens ingserted to a slight-
ly widening part of the corolla tube, included, at-
tached in a ring to the pistil head; disk of 5 fused,
occasionally free lobes surrounding the ovary;
ovary superior, congisting of 2 separate carpels
united into a common style, pistil head oveid with
a short sharp projection on top. Fruit consisting of
2 linear or somewhat fusiform follicles, longitudi-
nally dehiscent, many-seeded. Seeds narrowly el-
liptical, flattened, with numerous long hairs at
apex.
The flowers are pollinated by insects such as bees
and flies. Aganosma belongs to the subfamily
Apocynoideae. A. carvophylliate G. Don is a syn-
onym of A. wallichii, but the name A. caryophylia-
ta has also often been used for A. dichotoma.

Ecology A. marginata occurs in many different
habitats, but especially in drier evergreen and de-
ciduous forest and in scrub vegetation, up to 850
m altitude. A. wallichii is found in evergreen for-
est up to 400 m altitude,

Management Aganosma is usually propagated
by seed; stem cuttings can also be used.

Genetic resources A. marginate and A. wal-
lichii have fairly large areas of distribution, but
they seem to be rare in some regions, e.g. in
Sumatra, Java and Borneo for the first species,
and in Peninsular Malaysia and Sumatra for the
second. A. dichotoma is almost only known from
cultivation; only few collections seem to represent
wild specimens, and these come from a small area
in eastern India (near Puri, Orissa). Several other
Aganosma species from Vietnam and Thailand,
which are scattered in occurrence, seem vulnera-
ble to genetic erosion.

Prospects Too little is known about properties
and phytochemistry of Aganosma to be specific
about its prospects. However, the widespread use
of some species, e.g. A. marginata, in traditional
medicine warrants modern research,

Literature 182, 331, 625.
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Selection of species

Aganosma dichotoma (Roth) K,
Schumann

Engl. & Prantl, Nat. Pflanzenfam. 4(2): 173
(1895).

Synonyms Aganosma caryophyllate auect. non
G. Don.

Distribution Probably native to India and com-
monly cultivated there, but sometimes also in gar-
dens in Malesia (e.g. Peninsular Malaysia, Singa-
pore and Java).

Uses In India, A. dichotoma is credited with an-
tiseptic, emetic and anthelmintic properties and is
used to treat bronchitis. The leaves are used
against biliousness, and the flowers for treating
eye troubles. It is also an ingredient of Ayurvedic
medicine.

Observations A liana; leaves without a distinct
intramarginal vein, lateral veins 2—4(-6) pairs;
gepals longer than the corolla tube, stamens in-
gerted at 0.4-0.5 of corolla tube length, disk longer
than ovary; follicle fugiform.

Selected sources 182, 625.

Aganosma marginata (Roxb.) G. Don

Gen. Syst. 4: 77 (1837).

Synonyms Aganosma acuminate G. Don
{1837).

Vernacular names Malaysia: sekati lima, akar
gerit puteh, akar ara tanah (Peninsular). Thai-
land: maduea din {general}, duea khruea (north-
ern), yaan duei bit (Surat Thani). Vietnam: chlef]
l[oo]ng, luylees]n h[uwllowIng.

Distribution Eastern India, Bangladesh, the
Andaman Islands, Burma (Myanmar), Indo-Chi-
na, southern China, Thailand, Peninsular Ma-
laysia, Singapore, northern Sumatra, western Ja-
va, northern Borneo (Sabah), Sulawesi, the Lesser
Sunda Islands, the Mopluccas {Seram) and the
Philippines.

Uses In Malaysia and Vietnam, a decoction of
the roots and/or leaves is commonly used internal-
ly to treat urinary troubles, as a tonic during
fever, as an emmenagogue, and to treat anaemia
and loss of appetite. In Thailand, roots, stems,
leaves, Hlowers and fruits have been used against
fever, The latex is occasionally used as rubber in
Indo-China, and the fibrous bark for binding pur-
poses.

Observations A liana or scrambler; leaves with
a distinct intramarginal vein, lateral veins 8-18
pairs; sepals shorter than or as long as the corolla
tube, stamens inserted at 0.3-0.5 of corolla tube

length, disk shorter than or as long as ovary; folli-
cle linear. A. marginata cccurs in many different
habitats, but especially in drier evergreen and de-
ciduous forest and in scrubland, up to 850 m alti-
tude.

Selected sources 62, 121, 182, 249, 625, 789,

Aganosma wallichii G. Don

Gen. Syst. 4: 77 (1837).

Synonyms Agaenosma caryophyllata G. Don
(1837), Aganosma blumei ADC. p.p. (1844), Aga-
nosma calycina A.DC, (1844).

Vernacular names Thailand: khao haai (Pat-
tani), ta khloi yaan, thac man daeng (Surat
Thani),

Distribution India, Burma (Myanmar), Thai-
land, Peninsular Malaysia, northern Sumatra,
western and central Java.

Uses In India, A. wallickii is credited as useful
in diseases of the bile and blood.

Observations A large liana; leaves without a
distinct intramarginal vein, lateral veins 5-13
pairs; sepals longer than corolla tube, stamens in-
serted at 0.2-0.4 of corolla tube length, disk longer
than ovary; fruit unknown, A, wallichii oceurs in
evergreen forest up to 400 m altitude.

Selected sources 62, 121, 182, 249, 625, 789.

Tran Dinh Ly & Tran The Bach

Agelaea macrophylla (Zoll.) Leenh.

Fl. Mal. Ser. I, Vol. 5: 502 (1958).

CONNARACEAE

2n = unknown

Synonyms Ageloea wallichii Hook.f. (1876),
Agelaea trinervis (Llanos) Merr. (1918), Castanola
macrophylla Schellenb. (1938).

Vernacular names Indonesia: areuy koko-
tokan (Sundanese), anceng (Javanese), akar tan-
duk (Sumatra). Malaysia: akar pinang kutai, akar
nyamok, kelentit nyamok (Peninsular). Philip-
pines: tavabak, ulali (Tagalog), dagtung (Manobo).
Thailand: thao som ching (Surat Thani), ma
khroh (Krabi). Vietnam: dlaaly trluwllowflng
nglaa]ln.

Origin and geographic distribution A
macrophylla occurs in Indo-China, Thailand,
Peningular Malaysia, Sumatra, Java, Bali, Bor-
neo, the Moluccas and the Philippines.

Uses In Malaysia, a decoction of A. macrophylia
roots has been used to treat rheumatism and
stomach-ache, and, together with Smilax sp., as
an aphrodisiac. Tn the Moluccas (Seram) the
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leaves are made inte a poultice, which is applied
to wounds and cuts; the warm liquid from boiled
roots is used in the same way.

The stem can be used as a rope; it is strong and
durable, also under water, and can be used to bind
rafts and nets. The oil from the seeds has been
used as lamp-oil in Vietnam.

Properties Very little research has been done
on the phytochemistry of Connaraceae in general
and none at all on Asian species. Tannins are
known to be common, whereas bark, fruits and
seeds are often toxic, and sometimes used to poi-
son mammals such as rats and dogs. Glabrin, a
low molecular weight (<500} compound with a
possible amino acid nature, has been isolated as
the toxic principle from the bark of several Con-
naraceae species from Madagascar, including A.
pentagyna (Lamk) Baillon. This species is used in
Ghana to treat mouth infections. However, in a
test, extracts from roots, stems and leaves did not
show antibacterial activity, although extracts
from several other Connaracece species did show
significant antibacterial activity.

Botany A large liana, with stem up to 4 ¢m in

Agelaea macrophylla (Zoll.) Leenh. - 1, part of

flowering stem; 2, flower; 3, dehisced fruit showing
seed.

diameter. Leaves trifoliolate; petiole up to 15 ecm
long; stipules absent; leaflets ovate to elliptical-
oblong, 4-34 ¢m x 2-14 cm, entire, upper surface
with many mucous cells looking like small pits in
dried material. Inflorescence axillary, paniculate,
often several together in the axil of a sometimes
rudimentary leaf, up to 5 em long. Flowers bisexu-
al, (4-)5-merous, up to 6 mm long, sweet-scented,
more or less heterodistylous; pedicels jointed;
gepals nearly free; petals much longer than sepa-
ls, free, whitish; stamens 10, shortly united at
base, 5 slightly longer than other 5; carpels 5, su-
perior, free. Fruit consisting of 1-5 follicles, these
obovoid, with or without a beak at apex, veluti-
nous, orange to red, dehiscing by a ventral suture,
1-seeded. Seeds with fleshy, yellow to red testa in
lower part and black, glossy testa in upper part,
without endosperm; cotyledons thick, planocon-
vex.

A. macrophylla shows a type of heterostyly which
can be considered as transitional between het-
erodistylous and heterotristylous.

Agelaea is a genus of 6 species, 4 of which occur in
tropical Africa and 2 in South-East Asia. Several
specieg are extremely variable and consequently
numerous species have been described in the past.
A. macrophylla belongs to the section Troostwy-
kia, together with the only other South-East
Asian Agelaea species, A. borneensis (Hook.f)
Merr., and the African A. paradoxe Gilg.

Ecology A. macrophylla occurs in all kinds of
forest, primary as well as secondary, on marshy
soils to limestone rocks, up to 800 m altitude.

Genetic resources A. macrophylla is common
in all types of forest and has a large area of distri-
bution. It is nat threatened or liable to genetic ero-
sion.

Prospects Too little is known about the phyto-
chemistry and biological activity of A. macrophyl-
la to judge its prospects as a medicinal plant.

Literature 79, 96, 113, 247.

Other selected sources 121, 249, 250, 331.

R.H.M.J. Lemmens

Aglaia Lour.

Fl. cochinch. 1: 173 (1790).

MELIACEAE

x = unknown; A. edulis: n = 40, A. elliptica: 2n =
68

Origin and geographic distribution Aglaia
currently consists of 105 speciesg, but it is expected
that more will be discovered. It is distributed from
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southern India and Sri Lanka, through Burma
(Myanmar), Indo-China, Thailand, towards the
Malesian area, northern Australia, New Caledo-
nia, the Solomon Islands, Fiji and Samoa. Within
Malesia, the largest number of species is found in
Borneo (50), followed by Peninsular Malaysia (48),
Sumatra (38), the Philippines (35) and New
Guinea (33).

Uses Several Aglaic species are used in tradi-

tional medicine; leaves to treat wounds, fever,
headache, asthma, jaundice, and as a tonic e.g. af-
ter childbirth; flowers against fever, asthma, jaun-
dice and after childbirth; fruits to treat inflamma-
tory diseases, and bark against tumours,
Most Agloia species are known for their hard-
wood, which is mainly used for construction. How-
ever, Aglaia wood is suitable for a wide range of
purposes. The fruit and the seed aril of some
species are edible. The flowers, particularly those
of A. odorata, are aromatic and may be used in tea
or to perfume household textiles.

Properties Several cyclopentalblbenzofurans
have been isolated from stems and fruits of A. e-
liptica. These were found to be very potent cyto-
toxic substances when evaluated against a panel
of human cancer cell lines. Rocaglamide deriva-
tives (cyclopentatetrahydrobenzofurans) isolated
from several Aglaia species showed growth-in-
hibiting properties on human cancer cell lines,
didesmethyl-rocaglamide being the most active
compound. The eyclopentalblbenzofuran 4’-deme-
thoxy-3’,4-methylenedioxy-methyl rocaglate was
capable of delaying tumour growth in an in vivo
mouse model. Aglafolin and rocaglamide, isolated
from the stems of A. rimosa, showed significant
cytotoxicity in 6 cancer cell lines. Aglafolin was al-
so found to completely block platelet aggregation
caused by arachidonic acid and platelet-activating
factor (in vitre and in vivo). A number of 3,4-
secoapotirucallanes with moderate cytotoxic activ-
ity against KB cells have been isolated from A. ar-
gentea bark. The cycloartanes, argenteanones A-E
and argenteancls A-E, isolated from A. argentea
leaves also display significant cytotoxic activity
against KB cells. Aglain A, B and C and odorine
were also isolated from A. argentea. Bisamide al-
kaloids have alse been isolated from Aglaia: pyra-
midatine from leaves of A. silvestris, piriferine,
aglaedithioduline and aglaiduline from A. edulis,
and odorine and 5-epi-odorine from A. odorata.
None of these bisamides showed significant cyto-
toxicity, but piriferine, odorine and 5’-epi-odorine
were found to inhibit the growth of vinblastine-re-
sistant KB cells by enhancing the anticancer ac-

tivity of vinblastine. The antileukaemic diamide
(~)-odorinol has been isolated from leaves and
twigs of A. odorata. Odorine and odorinol isolated
from A. odorata inhibited both the initiation and
promotion stages of mouse skin carcinogenesis.
Fruit extracts of A. eleeagnoidea showed an in-
hibitory effect on lipid peroxidation in biological
membranes.
Foliar, flower, fruit and twig extracts of A. elaeag-
noidea, A. elliptica and A. odorata showed in-
hibitory activity con larval growth and antifeedant
effect against the polyphagous lepidopteran lar-
vae of Spodoptera spp. and Helicoverpa armigera.
In A, elaeagnoidea, cyclopentalblbenzofurans we-
re found to be responsible for the activity. These
compounds also showed antifungal activity. In A.
elliptica and A. odorata, rocaglamide derivatives
were identified as the active compounds, with
pannellin and pannellin-1-O-acetate as the most
active.
Investigation of the oil from root bark of an
unidentified species in India has revealed antimi-
crobial and anthelmintic activities in vitro, and
central nervous system depressant action in mice.
Botany Dioecious, usually small or medium-
sized trees, sometimes large and up to 40(-50) m
tall, rarely shrubs. Indumentum consisting of stel-
late hairs, or stellate or peltate scales present, at
least on the younger parts. Leaves arranged spi-
rally, usually imparipinnate, rarely with a single
leaflet, stipules absent; leaflets entire, acuminate
to caudate at apex. Inflorescence usually axillary,
occasionally ramiflorous or cauliflorous; male in-
florescence large, much divaricately branched,
with up to several thousand flowers; female inflo-
rescence similar but usually smaller. Flowers
funectionally unisexual, 3(-4) or 5(—6)-merous; ca-
lyx cup-shaped; petals free or united at base, often
vellow, sometimes white or pink; stamens united
to form a tube, anthers (3-)5-10(-21), inserted on
the inner face of the tube; ovary superior,
1-3(-10)-locular, style short or absent, style-head
small. Fruit a globose to pear-shaped berry or nut,
less frequently a 1-3(—4)-valved capsule, 1-4(-6)-
seeded. Seeds large, usually with an aril nearly or
completely covering the seed, without endosperm.
Seedling with semi-hypogeal germination; cotyle-
dons peltate; first 2 leaves simple and opposite,
subsequent leaves arranged spirally, simple at
first, later with increasing number of leaflets.
Small insects, probably mainly dipterans, are
most likely the main pollinators of Aglaia flowers.
Two main types of fruits can be distinguished: de-
hiscent fruits containing seeds with a red odour-
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less aril which are dispersed by birds, and inde-
hiscent fruits containing seeds with a white, yel-
low, orange or brown and sweet-tasting aril which
are dispersed by primates.

Aglaia belongs to the tribe Aglaiece and is most
closely related to the genus Lansium. It is divided
into 2 sections on the basis of whether the fruits
are dehiscent; section Amoora was formerly re-
garded as a separate genus, The genus Aphana-
mixis ig closely related to Agleic. Aphanamixis
polystachya (Wallich) R.N. Parker has medicinal
value in India, e.g. the bark is used in a liniment
to treat rheumatism, and research has shown that
it also contains compounds with antitumour, an-
tiviral and insecticidal activities.

Ecology Aglaia usually occurs scattered and is
locally common but never dominant. It is found in
both primary and secondary forest, generally in
evergreen rain forest, sometimes in monsoon or
deciduous forest. Aglaia is found up to 1500 m al-
titude, but some species ascend as high as
2500(-3800) m.

Management Seeds should be sown as soon as
possible after harvesting; they do not need any
pretreatment. The seed germination rate of A,
lawii is 50%, of A. silvestris 100% in 27-43 days.
Seed of Aglaia is sometimes destroyed by larvae of
various groups of insects,

Genetic resources Several species of Aglaia
show considerable morphological variation, which
is often correlated with geographical distribution.
Possible future germplasm collection activities
should take this into account.

Prospects Rocaglamide derivatives and bisa-
mide alkaloids found in several Aglaia species
could play a potential role in the treatment of ma-
lignant diseases and are worth investigating in
further studies of experimental medicine and
pharmacology. Some of the insecticidal com-
pounds are similar with regard to their activity to
azadirachtin (from Azedirachia indica AH.L.
Juss.), a well-known plant-based insecticide, and
therefore have good prospects as a pesticide.

Literature 98, 185, 247 328, 492, 536, 541,
635, 636, 695, 702, 805, 1012,

Selection of species

Aglaia argentea Blume

Bijdr. fl. Ned. Ind.: 170 (1825),

Synonyms Aglaia splendens (Koord. & Valeton)
Koord. & Valeton (1897), Aglaia multifoliola
Merr. (1915), Agiaia discolor Merr. (1929).

Vernacular names Indonesia: bayur (Suma-
tra), tanglar {Java), luka-lukam (Moluccas). Ma-
laysia; pasak (Peninsular), jalongan sasak (Sabah,
Sarawak), lantupak (Dusun, Sarawak). Philip-
pines: kansulud (Panay Bisaya). Burma (Myan-
mar); tagat-thitto. Thailand: sangkhriat-klong
(Trang).

Distribution Burma (Myanmar), peninsular
Thailand, throughout Malesia but rare in the
Philippines, the Solomon Islands and northern
Australia (Cape York Peninsula).

Uses A. argentea is a potential source of com-
pounds with anticancer and insecticidal proper-
ties. It is a fairly important source of timber. The
aril of the seed is edible,

Observations A small to medium-sized tree up
to 30 m tall; leaflets 9-19, subopposite, with 11-25
pairs of secondary veins, smooth, glabrescent
above, below densely covered with white and some
brown peltate scales, often having a short fimbri-
ate margin; flowers 5-merous, anthers 5, style-
head subglobose or ovoid, longitudinally ridged;
fruit indehiscent, 2(-3)-locular. A. argenteq is fair-
ly common and occurs scattered in primary or sec-
ondary evergreen to semi-evergreen forest, up to
1300 m altitude.

Selected sources 182, 247, 541, 635, 6386, 702,

Aglaia edulis (Roxb.) Wallich

Calcutta Gard. Rep.: 26 (1540).

Synonyms Aglaia sulingi Blume (1825), Aglaia
latifolic Miq. (1868), Aglaia pirifera Hance (1877).

Vernacular names Indonesia: balik-balik (Su-
matra), langsatan (Java), langsat-lotung (Bali).
Philippines: kaniue, curran kaniue (Tagalog),
malasaging (Filipino). Thailand: khangkhao
(north-eastern, eastern), kholaen {(Prachuap Khiri
Khan), changkru (Khmer, Chanthaburi), Viet-
nam: nglaalu diu, glogjli [oor]i.

Distribution Western India, Bhutan, the Nico-
bar Islands, peninsular Burma (Myanmar), Cam-
bodia, Vietnam, southern China, peninsular Thai-
land, Peninsular Malaysia, Sumatra, Java, Bali,
Borneo, Sulawesi, Halmahera, and the Philip-
pines,

Uses The pericarp of the fruit is used to treat di-
arrhoea. The wood is used e.g. for construction,
but supplies are limited. The aril of the seed is ed-
ible,

Observations A generally small to medium-
sized tree up to 20 m tall; leaflets 5-9(-11), subop-
posite to alternate, with 5-16 pairs of secondary
veing, usually with numerous pits on both sur-
faces, glabrous above, below with few to numerous
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reddish or pale brownish stellate hairs and scales
or peltate scales with an irregular or fimbriate
margin; flowers usually 5-merous, anthers 5,
style-head ovoid or depressed globose, longitudi-
nally ridged; fruit indehiscent, 3-locular. A. edulis
occurs scattered and is comparatively rare. It is
found in primary evergreen forest along the
seashore, but also in secondary forest, up to 1700
m altitude.
Selected sources 182, 247, 541, 805,

Aglaia elaecagnoidea (A.H.L. Juss.)
Benth.,

T, Austr. 1: 383 (1863).

Synonyms Aglaic roxburghiona (Wight &
Arnott) Miq. (1868), Aglaic wallichii Hiern (1875),
Aglaia canariifolia Koord. (1898).

Vernacular names Indonesia: kemubang, pan-
cal kidang (Java), mata-mata (Bajau, Bali). Phi-
lippines: mata-mata (general), gupak (Cebu Bi-
saya). Thailand: kradukkhiat (Nakhon Ratcha-
gima), khangkhao. Vietnam: gloojli nlusli, gloojli
dlor].

Distribution Nepal, India, Sri Lanka, Cambo-
dia, Vietnam, Taiwan, Thailand, Peninsular Ma-
laysia (rare), throughout the rest of Malesia ex-
cept for Sumatra, towards northern Australia,
New Caledonia, Vanuatu and Samoa.

Uses Fruit extracts are used in traditional med-
icine in Nepal and India to treat inflammatory
diseases and febrile complaints; the seeds are said
to be useful for relieving painful micturition. The
wood is used e.g. for house construction. The aril
of the seed is edible and sweet.

Observations A shrub or small to medium-
sized tree up to 20 m tall; leaflets (1-)3-7, subop-
posite, with 5-10 pairs of secondary veins, with
numerous pits and numerous pale brown or pale
orange-brown peltate scales with a short fimbriate
margin on both surfaces; flowers 5-merous, an-
thers 5, style-head ovoid, with 2 small apical
lobes; fruit indehiscent, 2-locular. A. elaeagnoidea
is fairly common and often found in coastal areas,
but also in primary or secondary, deciducus or
evergreen inland forest up to 1100 m altitude.

Selected sources 182, 247, 505, 513, 541.

Aglaia elliptica Blume

Bijdr, F1. Ned. Ind.: 171 {1825).

Synonyms Aglaia oxypetala Valeton (1901),
Aglaia harmsiana Perk. (1903}, Aglaia havilandii
Ridley (1930).

Vernacular names I[ndonesia: bajing talang
(Sumatra), langsat-langsat (Kalimantan}, pisek

{Sulawesi). Malaysia: peler tupai (Peninsular),
segera, bunyau (Iban, Sarawak). Philippines: ma-
latumbaga (general}, mata-mata (Bikol), malasag-
ing (Filipino).

Distribution Southern Burma (Myanmar), pe-
ninsular Thailand, Peninsular Malaysia, Suma-
tra, Java, Bali, Flores, Borneo, Sulawesi and the
Philippines.

Uses Bathing in water boiled with the bark is a
remedy against tumours, and the leaves are ap-
plied to wounds. The wood is used e.g. for furni-
ture, general construction and agricultural imple-
ments.

Observations A small to medium-sized, some-
times fairly large tree up to 20(—40) m tall; leaflets
{(5-)7-11(-15), subopposite to alternate, with 6-19
pairs of secondary veins, sometimes pitted, with
numerous reddish-brown to pale orange-brown
stellate hairs or scales, especially on the veins be-
low; flowers 5-merous, anthers 5, style-head ovoid
or depressed globose, with 2 small apical lobes or
a central depression; fruit indehiscent, 2-locular.
A. elliptica is locally common in primary and sec-
ondary evergreen forest on various soils, up to
2000 m altitude.

Selected sources 185, 247, 536, 541, 686.

Aglaia lawii (Wight) C.J. Saldanha ex
Ramamoorthy

C.J. Saldanha & Nicolson, Fl. Hassan Distr.:
392, pl. 76 (1976).

Synonyms Aglaia littoralis Zippelius ex Miq.
(1868), Amoora korthalsii Miq. (1868), Amoora
lawii (Wight) Beddome (1871).

Vernacular names Indonesia: lasih (Sumatra),
langsat lutung (Java), kayu jangan (Sulawesi).
Malaysia: bekak (Peninsular), segera (lban,
Sarawak), lasat-lasat (Dayak, Sabah), Philip-
pines: talisaian (Ibanag), salotol (Ibanag), sulmin
{Tagalog). Burma (Myanmar): tagat-thitto. Thai-
land: sang katong {(peninsular}. Vietnam: gloojli
duyleeln hlarli.

Distribution India, Burma (Myanmar), Indo-
China, Thailand, throughout Malesia and the
Solomon Islands.

Uses In the Philippines, the leaves have been
used to treat headache. A. {qwii is an important
gource of timber.

Observations A medium-sized to fairly large
tree up to 40 m tall; leaflets (1-)2-7(-11), suboppo-
gite to alternate, with 5-21 pairs of secondary
veins, with numercus pits on hboth surfaces,
glabrous or with numerous pale brown or pale or-
ange-brown peltate scales with an irregular to
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fimbriate margin on the lower surface; flowers
3-4(-6)-merous, anthers (5-)6-10(-11), style-head
ovoid, with (2-)3 apical lobes or colummnar with a
truncate apex; fruit dehiscent, (2-)3(~4)-locular. A.
lawii is locally common in primary and secondary
evergreen to deciduous forest, up to 1650 m alti-
tude.
Selected sources 247, 541.

Aglaia odorata Lour.

FL. cochinch. 1: 173 (17920).

Synonyms Aglaia chaudocensis Pierre (1896),
Aglaia duperreana Pierre (1896), Aglaia oblanceo-
lata Craib (1926).

Vernacular names Chinese rice-flower (En),
Indonesia: pacar cina (Sumatra, Java), bunga
maniran {Kalimantan), pacar culam (Java, Moluc-
cas). Malaysia: me shui lan (Chinese, Peninsular),
chulan, pokok telur belangkas (Peninsular). Phi-
lippines: cihamomeo (Sp), sinamomong-sunsong
{Tagalog). Burma (Myanmar): thanat-ka-wa.
Cambodia: trayang. Laos: ‘khai' pou. Thailand:
homklai (peninsular), khayvong (northern), pray-
ong {central). Vietnam: nglaalu, hoa nglaalu.

Aglaia odorata Lour. — 1, flowering branch; 2,
male flower; 3, male flower with sepals and petals
removed; 4, longitudinal section of male flower
with sepals and petals removed.

Distribution Burma (Myanmar), Cambadia,
Vietnam, Hainan (China) and Thailand; possibly
in Laos and the Moluccas. Cultivated in India, Sri
Lanka, Vietnam, Peninsular Malaysia, Sumatra
and Java,

Uses The flowers are applied externally to the
body after childbirth or internally against fever,
and they are used for scenting tea and cigarettes,
and to perfume clothes. In Indonesia, an infusion
of the leaves is drunk as a tonic to treat excessive
menses and venereal diseases. In the Philippines,
a decoction of the roots and leaves is used as a ton-
ic. The flowers and leaves are used in Vietnam to
treat fever, asthma and jaundice. The leaves are
considered expectorant, stimulant and antipyret-
ic, and they are used to treat convulsions and
menorrhagia. The wood is excellent for turnery.
More important is its use as an ornamental, e.g. in
hedges.

Observations A shrub or small tree up to 10 m
tall; leaflets 3-5(-7), opposite, with 5-9 pairs of
secondary veins, usually smooth and glabrous or
occasionally with few yellowish-brown stellate
scales with a fimbriate margin below; flowers 5-
merous, anthers 5, style-head ovoid or narrowly
ovoid, longitudinally ridged and with 2 small api-
cal lobes; fruit indehiscent, 1-locular. A. odorata
occurs scattered but is locally common and found
in evergreen primary and secondary forest, some-
times along the coast, up to 700 m altitude.

Selected sources 121, 182, 247, 298, 328, 395,
505, 541, 671, 695, 760, 805.

Aglaia rimosa (Blanco) Merr.

Sp. Blane.: 212 (1218).

Synonyms Agleie llanosiona C.DC. (1878},
Aglaig goebeliang Warb. (1891), Aglaic elliptifolia
Merr. (1909), Aglaia lanceolata Merr. (1910).

Vernacular names Indonesia: hitang mararu
{Moluccas), mansaambra (Biak). Papua New
Guinea: chokere’n (Plitty, Manus Provinee). Phi-
lippines: bayanti {Tagalog), botgo (Bikol, Tagalog),
gasatin (Iloko).

Distribution Taiwan, the Philippines, Sulawe-
si, the Moluccas, New Guinea, New Britain and
New Ireland.

Uses In Papua New Guinea, the seraped bark is
boiled in water and the decoction drunk daily by
patients with a badly swollen stomach. A. rimosa
is a potential source of compounds with anticancer
properties. The wood is used for house construc-
tion,

Observations A shrub to medium-sized tree up
to 30 m tall; leaflets (3-)9-11(-15), subopposite,
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sometimes alternate, with 7-17(-20) pairs of sec-
ondary veins, above glossy and often rugulose,
sometimes pitted and glabrescent, below some-
times pitted and with few to numerous radiating
peltate scales with a dark orange-brown or dark
reddish-brown centre and a paler, entire to ragged
margin, sometimes interspersed with few darker
scales; flowers 4-5-merous, anthers 5, rarely 6,
style-head broadly ovoid or subglobose, with 2
small apical lobes; fruit indehiscent, 2-locular. A,
rimosa is locally common in secondary forest,
along rivers and along the coast, up to 1350 m al-
titude,
Selected sources 247, 492, 541, 1012,

Aglaia silvestris (M. Roemer) Merr.

Interpr. Herb. amboin.: 210 (1917).

Synonyms Aglaiac ganggo Miq. (1861), Aglaia
pyramidata Hance (1877), Aglaic cedreloides
Harms (1942).

Vernacular names Indonesia: ganggo (gener-
al), pacar kidang (Sumatra), kayu wole (Sulawesi).
Malaysia: bekak (Peninsular), segera (Sarawak),
lantupak (Dusun, Sabah). Philippines: salamingai
{Tagalog), panuhan (Negrito). Thailand: chan-
chamot (Chanthaburi). Vietnam: gloojli n[us]i.

Distribution The Andaman and Nicobar Is-
lands, Cambodia, southern Vietnam, peninsular
Thailand, throughout Malesia (except for the
Lesser Sunda Islands) and the Sclomon Islands.

Uses A. silvestris is a potential source of com-
pounds with anticancer properties. It is an impor-
tant source of timber.,

Observations A medium-sized to sometimes
large tree up to 30(-50) m tall; leaflets (5-)13-19,
alternate, with 12-21 pairs of secondary veins,
smooth and glabrescent above, below sparsely to
densely set with peltate scales having a dark
brown centre and pale margin; flowers 5-merous,
anthers 5, style-head ovoid, longitudinally ridged
and with 2 small apical lobes; fruit indehiscent,
1-2(-3)-locular. A. silvestris is locally common in
primary and secondary evergreen to semi-decidu-
ous forest, up to 2100 m altitude.

Selected sources 247, 541, 805.

Aglaia yzermannii Boerl, & Koord.

Jcon. Bogor.: t. 87 (1901).

Synonyms Aglaia salicifolic Ridley (1910).

Vernacular names Malaysia: tado ikan, sikjot
{Peninsular).

Distribution Peninsular Malaysia and Suma-
tra.

Uses A preparation of pounded leaves in cold

water has been used in Peninsular Malaysia for
washing the body after childbirth. The aril of the
seed ig edible.

Observations A shrub or small tree up to 5 m
tall; leaflets 3-5, with 9-15 pairs of secondary
veins, glabrous or with a few brown or yellowish-
brown scales below; flowers 5-merous, anthers 5;
fruit indehiscent, 1-2-locular. In Peninsular Ma-
laysia, A. yzermannii is a common rheophyte of
riverine forest, up to 100 m altitude. There is only
one collected specimen known from Sumatra,

Selected sources 121, 247.

Sri Hayati Widodo

Aglaonema Schott

Wiener Z, Kunst 1829(3); 892 (1829).

ARACEAR

x =20; A. commutatum: n = 40, 2n =120, A, sim-
plex:n=20

Origin and geographic distribution Agiao-
nema consists of approximately 25 species, and is
native to tropical Asia from north-eastern India
and southern China through the whole of Malesia.
About 17 species have heen found in Malesia, of
which A. simplex is the maost widely distributed.
Beveral species are widely cultivated as an orna-
mental. The first plants were brought under culti-
vation in Europe at the beginning of the 19th Cen-
tury.

Uses Several uses of Aglaonema in traditional

medicine have been recorded in South-East Asia.
In Malaysia, the roots are used as a tonic for chil-
dren and as anthelmintic, and a decoction of the
roots is drunk to treat fever and dropsy. In the
Moluccas, heated leaves are used to reduce
swellings, but this sometimes results in sores. A.
tenuipes Engl. (synonym: A. siamense Engl) is
used in Laos, Cambodia and Vietnam externally
as a poultice for carbuncles, and a decoction of the
stem is used as a laxative,
The leaves are reputedly occasionally eaten as a
vegetable. Aglaonema species are commonly grown
as ornamental plants for their variegated foliage
and bright red fruits, e.g. A. commutatum, A. nebu-
losum, A, simplex, A. nitidum (Jack) Kunth (syn-
onym: A. oblongifolium Schott) and A. crispum
(Pitcher & Manda) Nicolson (synonym: A. roebe-
linii auct.). In tropical regions they are cultivated
in gardens, but they are algo commonly grown as
an indoor pot plant, also in temperate regions.

Properties A 50% aquecus ethanolic extract of
whole A. ecommutatum plants was found to strong-
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ly inhibit the enzyme a-glucosidase. Active com-
pounds were identified as o- and f-hoemongjir-
imycin. Glycosidase inhibitors are potentially use-
ful as antidiabetic, antiviral, antimetastatic and
immunomodulatory agents. They have shown po-
tential as additional therapeutics for diabetes
type 2 and HIV-1 infection. However, although re-
lated compounds show antihyperglycaemic effect,
intraperitoneal administration of o-homonejir-
imycin had no effect on blood glucose levels in
streptozotocin diabetic mice.

Botany Herbs with creeping to erect stem,

sometimes rooting at mnodes, having distinct,
smooth and green internodes. Leaves alternate,
avate-elliptical to lanceolate-narrowly elliptical,
often unequal at base, often variegated; petiole
wsually as long as or slightly shorter than leaf-
blade, with petiolar sheath. Inflorescence a spadix,
1-9 together, peduncle deflexing in fruit; spathe
ovate, green to yellowish-white; spadix cylindrical
to clavate, subsessile to stipitate, female zone be-
low, few-flowered, male zone longer. Flowers
small, unisexual; male flowers tightly situated,
with a single stamen having a more or less distinet
filament, anthers opening with 2 apical pores; fe-
male flowers with subglobose ovary, 1-locular, 1-
ovulate, style short and thick, stigma broad and
disk-like. Fruit an ellipsoid berry, red at maturity,
1-seeded. Seed ellipsoid, without endosperm.
A. commutatum is extremely variable. Several
botanical varieties and many cultivars have been
described. A hybrid origin of this species has been
postulated. This is supported by cytological data
(plants tetraploid or hexaploid) and by the fact
that plants are pollen-sterile and apomictic. The
name A. oblongifolium is confusing as it has been
used for several species.

Ecology Aglaonema thrives well in damp and
shady localities. Locally it is amongst the domi-
nant apecies in the undergrowth of the forest, e.g.
in Seram where a density of 680 plants’ha has
been recorded. In cultivation, they require a
porous soil, preferably composed of equal parts of
loam, sand, peat and organic matter. When culti-
vated indoors, plants are often susceptible to low
relative humidity, resulting in brown leal mar-
gins.

Management Aglaonema can be easily propa-
gated by terminal or node cuttings of the stem and
by divisions of the basal shoot. Tissue culture
techniques have also been developed for large-
scale propagation as ornamental plants. Several
diseases are known to attack cultivated Aglaone-
ma, e.g. leaf spot caused by anthracnose fungi.

However, the most serious disease is root rot
caused by Pythium splendens.

Genetic resources Several Aglaonema species
are widely cultivated, and breeding activities have
resulted in numerous cultivars. However, in the
wild, many species are restricted to moist lowland
rain forest, a habitat under pressure in many re-
gions. Special attention might therefore be wise to
prevent genetic erosion.

Prospects Agloonema is well known as an or-
namental, but little information is available on
the pharmacological value, It is known that gly-
cosidase-inhibiting compounds are present, and
this might be of interest for further research.

Literature 53, 407, 671, 678, 684.

Selection of species

Aglaonema commutatum Schott

Syn. Aroid.: 123 (18586).

Synonyms Aglaonema oblongifolium Merr.
(1923) non Schott, Aglaonema itreubii auct. non
Engl.

Vernacular names Philippines: damping-ba-
nal (Tagalog), pamitagen (Mangyan}, pauangkilon
(Cebu Bisaya).

Distribution The Philippines and north-east-
ern Sulawesi; A. commutatum occasionally es-
capes from cultivation and is sometimes natural-
ized.

Uses A. commutatum is a source of compounds
with potential glycosidase-inhibitory activity. It is
commonly cultivated as an ornamental, also as a
pot plant.

Observations An erect herb up to 150 cm tall;
leaves broadly acute, obtuse or subrounded at
bhase, variegated along lateral veins, margin of
petiole sheath usually membranous; spathe elon-
gate, spadix cylindrical, usually much shorter
than spathe. A. commutatum occurs in primary
forest, mainly along streams.

Selected sources 53, 678, 684.

Aglaonema marantifolium Blume

Rumphia 1: 153, pl. 66 (1837).

Synonyms Aglaonema oblongifolium auct. non
Schott.

Vernacular names Indonesia: anapur ayer, bi-
ra ayer (Moluccas).

Distribution The Moluccas and New Guinea.

Uses In the Moluccas, heated leaves have been
used to reduce swellings, but this sometimes re-
sults in sores.
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Observations An erect or ascending herb up to
100 c¢m tall; leaves obtuse to subrounded at base,
not variegated, margin of peticle sheath membra-
nous; spathe elongate, spadix cylindrical, much
shorter than spathe. A. marantifolium oceurs in
lowland rain forest in humid and shaded loca-
tions.

Selected sources 334, 678.

Aglaonema nebulosum N.E.Br.

Ill. Hort. 31: 67, pl. 24 (1887,

Synonyms Aglaonemae pictum Ridley (1925}
non {Roxb.) Kunth.

Vernacular names Malaysia: mata bisul, mata
hudang, selimpat ayer (Peninsular).

Distribution Peninsular Malaysia, Singapore,
Borneo.

Uses The roots are used as a tonic for children
and as an anthelmintic. The leaves are reputedly
eaten as a vegetable. A. nebulosum. is cultivated
as an ornamental, also as a pot plant.

Observations An erect herb up to 60 cm tall;
leaves acute to obtuse at base, rarely variegated,
margin of petiole sheath membranous; spathe glo-
bose, spadix clavate, about as long as spathe. A.
nebulosum cccurs in freshwater swamp forest and
peat swamp forest.

Aglaonema simplex Blume ~ 1, plant habit; 2,
spathe and spadix; 3, spadix.

Selected sources 121, 678.

Aglaonema simplex Blume

Rumphia 1: 152, pl. 36D, 65 (1837).

Synonyms Aglaonema angustifolium N.E.Br.
(1895), Aglaonema latius Alderw. (1922).

Vernacular names Indonesia: wetune {Moluc-
cas). Malaysia: sumpuh bulan, sumpuh kering,
penggeheh (Peninsular). Thailand: waan ngot hin
(Trang).

Distribution Southern Burma (Myanmar), pe-
ninsular Thailand, Peninsular Malaysia, Suma-
tra, Java, Bali, Borneo, Sulawesi, the Moluccas
and the Philippines.

Uses In Malaysia, a decoction of the roots is
drunk to treat fever and dropsy. A. simplex is cul-
tivated as an ornamental, alse as a pot plant.

Observations An erect herb up to 120 em tall;
leaves obtuse, rounded or subtruncate at base, not
variegated, margin of peticle usually with a mem-
branous margin; spathe elongate, spadix cylindri-
cal, about as long as spathe. A. simplex occurs in
primary and secondary forest, in shady and humid
locations, up to 1500(—2000) m altitude.

Selected sources 121, 678, 731.

Francisca Murti Setyowati

Aidia Lour.

FL cochinch.: 143 (1790).

RuBIAcEAE

x =unknown: A. racemosa: 2rn = 22

Origin and geographic distribution Aidia
comprises approximately 50 species, and is dis-
tributed in tropical Africa (about 5 species) and
tropical Asia (some species extending to subtropi-
cal and temperate regions of China and Japan). In
Malesia about 30 species have been found.

Uses A decoction of Aidia roots has been used to
cure bowel complaints, and the bark has reputedly
been applied as a febrifuge. The bitter bark of A.
cochinchinensis Lour, has been used in Vietnam
to treat malaria, and as a purgative against hives
(urticaria). The timber is occasionally used for
house construction, walking sticks and handles of
implements.

Properties In a screening test with Australian
bark and leaf material of A. racemosa no alkaloids
were found; a test on in-vitro antitumour proper-
ties showed negative results. No further informa-
tion on properties of Asian species is available,
but abundant quantities of the carbohydrate man-
nitol have been found in root bark of the African
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species A. micrantha (K. Schumann) Bullock ex F.
White and A. ochroleuca (K. Schumann) Petit.

Botany Small to medium-sized trees, shrubs,
lianas or hemi-epiphytes. Leaves opposite, often
elliptical, simple and entire; stipules interpetiolar,
usually triangular. Inflorescence often appearing
leaf-apposed, or pseudo-axillary, pseudo-terminal
or from a leafless node, dichasially eymose or
cincinnoid, sometimes fasciculate. Flowers bisexu-
al, (4-)5(-9)-merous; calyx toothed; corolla gamo-
petalous, tube often about as long as or shorter
than lobes, pilose inside in upper part, lobes often
reflexed; stamens inserted in the upper part of the
corolla tube, filaments usually short; ovary inferi-
or, 2-locular, style about as long as the linear to
clavate stigma. Fruit berrylike, usually globose,
small, often becoming red and ultimately black.
The seeds are probably dispersed by animals; in
southern China silver pheasants have been re-
ported to feed on Aidic fruits.

In older literature, species now included in Aidia
were considered to belong to the large genus Ran-
dia. However, Randia has been split up into nu-
merous smaller genera, There has been much dis-
agreement on the delimitation of Aidia from relat-
ed genera. In the most restricted sense, only tree
species were included in Aidia. Here, a broader
view of the genus is followed, including e.g.
Anomanthodia and Gynopachis which are lianes-
cent. Further studies are needed to clarify the
generic limits of Aidia and related genera.

A. densiflora and A. racemosa have been often
confused with each other and with A. cochinchi-
nensts Lour., which is restricted to Vietham and
Hainan. All three species have been confused with
Fagraea (Loganiaceae).

Ecology The Aidia species treated here oceur in
primary as well as secondary forest. Several
South-East Asian species are restricted to drier
habitats (e.g. coastal and limestone vegetation,
kerangas forest).

Genetic resources A. densiflora and A. race-
mosa have large areas of distribution and occur in
many forest types including secondary forest.
Therefore, they do not seem to be liable to genetic
erasion.

Prospects Since too little is known about the
properties and biclogical and pharmacological ac-
tivities, no judgement can be given on the
prospects of the South-East Asian Aidia species.

Literature 121, 731, 791.

Selection of species

Aidia densiflora (Wallich) Masam.

Sci. Rep. Kanazawa Univ. 4: 85 (1955).

Synonyms Randia densifiora (Wallich) Benth.
(1861), Aidia wallichiana Tirveng, (1986), Aidia
cochinchinensis auct. nan Lour,

Vernacular names Malaysia: jarum-jarum,
gading tulang, mata ular (Peninsular). Thailand:
khem chaang (Phitsanulok), khat khao thong,
saeo ton (Chumphon).

Distribution India, the Andaman Islands, Bur-
ma (Myanmar), Thailand, Peninsular Malaysia,
Sumatra, the Riau Archipelago and Borneo.

Uses In Malaysia a decoction of the roots has
been used to cure bowel complaints. The timber is
used e.g. in house construction.

Observations A small to medium-sized tree up
to 20 m tall; leaves glabrous; inflorescence basical-
ly a dichasial cyme, flowers on ultimate branches
basically 2 at each inflorescence node, bracts
widely spaced at each divarication, pedicels dense-
ly finely pubescent, filaments glabrous; fruit glo-
bose, ¢. 5 mm in diameter. A. densiflora oceurs
both in primary and secondary forest.

Selected sources 121, 791.

Aidia racemosa (Cav.) Tirveng.

Tirveng. & Sastre, Bull. Mus. Nation, Hist. Nat.,
B, Adansonia, 4e sér., 8; 262 {1986),

Synonyms Randia racemosa (Cav.) Fern.-Vill.
{18803, Aidia spicata (Valeton) Tirveng. (1986),
Randia cochinchinensis auct. non (Lour.) Merr.,

Vernacular mames Malaysia: jarum-jarum,
geruseh, mata ular (Peninsular). Philippines: su-
sulin (Tagalog), dole (Tagbanua), uring (Kuy-
onon).

Distribution China (Hainan), peninsular Thai-
land, Peninsular Malaysia, Java, Christmas Is-
land, the Lesser Sunda Islands, the Philippines,
Sulawesi, the Moluccas, New Guinea, the Solomon
Islands and Australia.

Uses In Malaysia a decection of the roots has
been used to cure bowel complaints. In the Philip-
pines, the bark has reputedly been applied as a
febrifuge, especially in agues. The timber is used
for house construction, walking sticks and han-
dles of implements.

Observations A small to medium-sized tree up
to 15(-25) m tall; leaves glabrous; inflorescence
cincinnoid, flowers on ultimate branches basiecally
one at each inflorescence node, axis with numer-
ous bracts, pedicels more or less glabrous, fila-
ments glabrous; fruit subglobose, 4-8 mm in di-
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ameter. A. racemosa occurs both in primary and
secondary forest; in Thailand, Peninsular Malay-
sia and Java apparently it is restricted to lime-
stone.
Selected sources 121, 760, 791.
Reza Azmi

Ajuga bracteosa Wallich ex Benth,

Wallich, Pl. asiat. rar. 1: 59 (1830).

LABIATAE

2n =32, 64

Synonyms Ajuga remota Benth. (1830).

VYernacular names Indonesia: tilad (Sulawesi),
sabasasi (Yapen [sland}.

Origin and geographic distribution A, brac-
teosa is widely distributed, from Afghanistan and
India, through Burma (Myanmar), Indo-China
and Thailand, to the Philippines, the Talaud Is-
lands, northern and eastern Sulawesi, the Moluc-
cas (Ternate, Halmahera) and Yapen Island.

Uses In the Ayurvedic system of medicine in In-
dia A. bracteosa is credited with astringent,
febrifugal, stimulant, aperient, tonic, diuretic and
depurative properties, and it is used to treat gout,
rheumatism, palsy and amenorrhoea. The leaf
juice is used to purify the blood and against fever,
and powdered leaves are applied to burns and
boils. In Pakistan, the plant juice is used to treat
bile duct problems.

The leaves of an eastern African Ajuga species are
used as a remedy for fever, toothache, dysentery
and high blood pressure.

Properties From the petroleum-ether extract of
the plant, ceryl aleohol, B-sitosterol, y-sitosterol,
daucosterol, hexacosan-1-0l, triacontan-1-ol-do-
cosanoate, and cerotic and palmitic acids have
been igolated.

The ethanol (50%) extract of A. bracteosq exhibit-
ed antispasmedic activity in guinea-pigs. It also
showed antitumour activity against sarcoma HS1,
but was inactive against Ca-9KB cell lines.

An aqueous extract of the leaves showed diuretic
activity in rats almost equal to that of urea. An al-
kaloidal fraction isolated from the leaves showed
stimulant action on isolated perfused frog heart,
rabbit auricle and rat ventricle preparations.

In tests with rats, treatment with a leaf extract of
an Ajuga species from eastern Africa arrested and
reversed the progression of an induced hyperten-
sive cardiovascular disease.

Several pharmacologically interesting compounds
have been isolated from other Ajuga species: phy-

toecdysteroids in A. turkestarica (Regel) Brig.
from central Asia showed a marked effect on blood
regeneration in haemeotoxic phenylhydrazine
anaemia in rats and furthermore stimulated bile
secretion in rats. In addition, an iridoid glycoside
which is a nonsteroidal ecdysteroid agonist, and
an iridoid with vasoconstrictor activity is present
in the European A. reptans L. Other interesting
compounds include diterpenoids with antibacteri-
al activity from the Chinese A. lupuline Maxim.,
and a flavone in the Chinese and Japanese A. de-
cumbens Thunberg with inhibitory activity on
HIV reverse transcriptase. The iridoid glycoside 8-
acetylharpagide isolated from A. decumbens ex-
hibited potent anti-tumour-promoting activity in
mice.

Botany A low, diffuse, much-branched hispid
herb, usually less than 20 ¢m tall, with rhizome
and erect to ascending branches. Leaves opposite,
simple, oblanceolate to narrowly obovate or suhb-
spatulate, 4-8 cm x 2-3 cm, margin undulate;
petiole short in lower leaves, absent in upper
leaves; stipules absent. Inflorescence an axillary
verticillaster. Flowers bisexual, 5-merous; calyx
campanulate, oblique, with triangular teeth;

Ajuga bracteosa Wallich ex Benth. — 1, plant habit;
2, flower; 3, nutlets.
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corolla gamopetalous, 2-lipped with upper lip very
short and lower lip long and 3-lobed, white or pale
blue; stamens 4, exserted; ovary superior, shortly
4-lobed, style bifid at the apex. Fruit consisting of
4 dry 1-seeded schizocarpous nutlets enclosed in
the persistent calyx; nutlets obovoid, 1.5-2 mm x 1
mm, shallowly rugose-reticulate, vellowish, with
large scar.

A. bracteose is capable of flowering throughout
the year.

Ajuga consists of approximately 50 species and oc-
curs mainly in temperate regions of the Old
World, with few gpecies extending into tropical re-
gions. Specific delimitation ig often difficult in this
genus, and differs considerably between taxono-
mists and floras. Some authors consider A.
bracteosa a variable species with an extremely
large area of distribution including e.g. eastern
Africa and Japan, but others distinguish a num-
ber of closely related species within the complex.
Until recently only A. bracteosa was mentioned for
the Malesian region, but the closely related A. fai-
wanensis Nakai ex Murata is recorded for the
Philippines.

Ecology A. bracteosa occurs on stream banks
and in shaded ravines, but also in grassland, for-
est clearings, rice fields and coffee plantations,
mostly in damp locations in the lowland, but in
the Philippines up to 1700 m altitude.

Genetic resources A. bracteosa has a large
area of distribution and also occurs in anthro-
pogenic habitats, and is not endangered.

Prospects A. bracteosa and related species
show interesting pharmacological properties,
which deserve more attention. There is much con-
fusion in the literature about the specific delimita-
tions within the A. bracteosa complex and other
groups of Ajuga species, and this can only be
solved by a worldwide revision of the genus Ajuga.

Literature 182, 247, 690.

Other selected sources 501, 760.

R.H.M.J. Lemmens

Albizia myriophylla Benth.

Lond. Journ. Bot. 3: 90 (1844).

LEGUMINOSAE

2n = unknown

Synonyms Albizia thorelii Pierre (1899).

Vernacular names Malaysia: akar manis,
akar kulit manis, tebu gajah (Peninsular). Cambo-
dia: voé ‘a:ém, ph-‘a:ém, sambu:ér kik. Laos:
khua kha:ng hung! khuang, Thailand: som poi

wan (northern), cha-em thai (central), oi chang
(peninsular). Vietnam: dlaaly cam thlarjo nam
(Tay Ninh), s[oosng rlawsn (Dong Nai).

Origin and geographic distribution A. my-
riophylla occurs from the Himalayas and India,
through Burma (Myanmar), Indo-China (Cambo-
dia, Laos and southern Vietnam) and Thailand, to
northern Peninsular Malaysia.

Uses In Malaysia an infusion of A. myriophylla
roots is used internally against fever. A lotion
made from the roots is used as a substitute for
liquorice (Glveyrrhiza glabra 1.) and, in combina-
tion with other plants, is applied to the head for
children with fever. A lotion prepared by boiling
the leaves is applied to the head to treat earache.
The bark is used in traditional medicine in Indo-
China to treat bronchitis and cough, and the
leaves are applied to wounds to stop bleeding. The
bark is also used as a substitute for liquorice. In
Thailand the root is used to alleviate thirst, and
as a laxative and mucolytic, and the wood and
fruit are used as an expectorant.

Properties Stem and root bark of A. myriophyi-

{a have a sweet taste, but the quality of sweetness
is different from that of glyeyrrhizin (from li-
quorice) or sugars. Lignan glycosides (albizzio-
sides A, B and C) have been isolated from the
bark, but these do not taste sweet. A macrocyclic
spermidine alkaloid was also isolated from the
bark. It is striking that the bark is used for simi-
lar complaints as liquorice, such as against bron-
chitis and cough, although glycyrrhizin does not
seem to be the active compound.
Saponins have been demonstrated in many Al-
bizia species, including A. myriophylla; they are
accordingly often used as fish poison. Cytotoxic ac-
tivity is reported for some species. An example is
A. lebbeck (L.) Benth., of which the roots and
fruits showed anticancer activity, as well as hypo-
glycaemic and antiprotozoal activity.

Botany A scandent shrub or liana; branches
armed with hook-like prickles. Leaves arranged
spirally, stipulate, bipinnate with 8-20 pairs of
pinnae, rachis and pinnae with extrafloral nec-
taries; leaflets opposite, 25-60 pairs per pinna,
entire. Inflorescence consisting of pedunculate
glomerules arranged into a terminal panicle.
Flowers sessile, bisexual but the central flower in
a glomerule male and enlarged, 5-merous; calyx
funnel-shaped to campanulate; corella funnel-
shaped, 3.5-5.5 mm long; stamens numerous,
united into a tube, white; ovary superior, stipi-
tate. Fruit an oblong, flat pod, ¢. 14 em x 2.5 cm.
Seeds orbicular to obovoid, with distinct pleuro-
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gram; cotyledons thick, endosperm absent.
Albizia comprises about 150 species and has a
pantropical distribution, with centres of specia-
tion in Africa, Madagascar and tropical America,
It occurs throughout the Asian tropics and 20
gpecies are indigenous within the Malesian re-
gion. Most species have a tree habit; however, few
are armed lianas like A. myriophylia, and are of-
ten confused with lianescent Acacia species, but
can be distinguished by the stems which are
armed by a single, recurved prickle from the base
of the leaf-scar (stems armed with prickles at the
internodes ar paired just below the internodes in
Acacia), and by the united stamens (more or less
free in Acacia).

Ecology A. myriophylla occurs in a wide range
of lowland habitats, often in forest margins, on
sandy river banks and in disturbed habitats, up to
300 m altitude in Malaysia, up to 900 m in Indo-
China and Thailand.

Genetic resources Although A. myriophylla
has a limited distribution in Malesia, it is wide-
spread and not uncommon in Indo-China and
Thailand. It does not seem easily liable to genetic
erosion, the more so because it also oceurs in sec-
ondary habitats and is not much collected.

Prospects Information on pharmacological ac-
tivities of A, myriophylla is lacking and research
is needed to judge its potential importance. The
sweetening properties might be of commercial in-
terest, but the identity and safety of the com-
pounds responsgible should be determined.

Literature 160, 247, 399, 400.

Other selected sources 121, 249, 250, 671.

R.H.M.J. Lemmens

Alchornea Sw.

Prodr.: 6, 98 (1788).

EUPHORBIACEAE

x=9

Origin and geographic distribution Alchor-
nea is a pantropical genus of about 50 species. In
South-East Asia, approximately 10 species occur,
of which A. rugosa is the most widely distributed.
Peninsular Malaysia and the Philippines are rich-
est in species, each with about 5 species.

Uses A decoction of leaves and roots of A. rugosa
has been used in Malaysia to treat fever and ague.
In Indonesia, there is mention of the fruits being
applied as purgative. The roots and leaves of A.
villosa have been prescribed in Malaysia to treat
itch; this species is reportedly also used as an an-

tidote for poisoning. In Indonesia, the leaf juice
has been applied to cure fever and a poultice of
leaves to treat headache. Leaves and fruits of A.
parviflora and A, sicca are used in the Philippines
as fish poison. The bark of A. villosa provides a
good fibre; it is very tough.

A. cordifolia (Schumach. & Thonn.) Miill. Arg. is
applied extensively in traditional medicine in
Africa. It is used to treat cough, bronchial trou-
bles, gonorrhoea, yaws, ulcers, rheumatic pains
and fever. The root bark is an ingredient of tradi-
tional preparations to treat diarrhoea.

Properties There are only very few reports on
properties of Asian Alchornea. The 1:1 methanol-
dichloromethane extract of an unidentified Al-
chornea species exhibited phorbal ester antago-
nist activity.

The tropical African A. cordifolia has a very broad
spectrum of biological activities. An aqueous ex-
tract of the root bark exhibited antibacterial, anti-
amoeebic and antispasmodic activities; smooth
muscle-relaxing flavonoids have been isolated
from the leaves. A. floribunda Miill. Arg. from
tropical Africa is reputed to have hallucinogenic
properties.

Alkaloids are known to oceur in bark and leaves of
several Alchornea species, including A. rugosa.
These are guanidin-derivatives of the alchornin
type. The alkaloid alchorneine is found in A. flori-
bunda.

Botany Trees or shrubs, moncecious or dioe-
cious. Leaves alternate, simple, crenate or den-
tate, short- to long-petiolate, stipulate, often also
stipellate. Inflorescence a simple or compound
raceme or spike, bracteate. Flowers unisexual,
petals and disk absent; male flowers with a calyx
of 2-5 segments and 3-8 stamens; female flowers
with 4-8 free sepals and a (2-)3-locular ovary
crowned by (2-)3 more or less free styles. Fruit a
(2-)3-locular capsule, lobed or unlobed, smooth or
muricate. Seedling with epigeal germination;
hypocotyl elongate; cotyledons thin and leaf-like.
A. sicca flowers in the Philippines from March to
June.

Ecology Alchornea occurs in lowland forest up
to 1000 m altitude, often in secondary forest, for-
est edges, and also in scrub vegetation.

Genetic resources Alchornea often occurs in
secondary forest and seems unlikely to be at risk
of genetic erosion, the more so because it is not
much sought after for timber or other products.

Prospects Although several South-East Asian
Alchornea species are used medicinally, very little
is known about their properties. The interesting
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properties of African species, about which much
more information is available, warrant research
on the Asiatic ones.

Literature 84, 121, 331, 334.

Selection of species

Alchornea parviflora (Benth.) Miill.
Arg.

Linnaea 34: 168 (1865).

Distribution The Philippines (Luzon, Palawan,
Leyte, Negros).

Uses Leaves and fruits are used as fish poison.

Observations A shrub or small tree; leaves
ovate to oblong-ovate, palmately 3-veined, long-
petiolate, stipulate; male inflorescence simply ra-
cemose, female one simple, many-flowered; flow-
ers small. A. parviflora occurs in secondary forest
and scrub vegetation at low and medium alti-
tudes.

Selected sources 121, 621.

Alchornea rugosa (Lour.) Miill. Arg.

Linnaea 34: 170 (1865).

Synonyms Alchornee javanensis
Backer & Bakh.f. (1963).

Vernacular names Indonesia: kedung leutik,
ki bewok (Sundanese), drejeg (Javanese). Ma-
laysia: julong jantan, akar serimbong, rabu kum-
bang (Peninsular). Philippines: aguioi (Tagalog).
Thailand: khaangpoi (central), sa maakfai (Loei),
dap yaang (Chiang Mai). Vietnam: bloj] nlejlt,
dom dfos]m.

Distribution From Burma (Myanmar), Indo-
China, southern China and Thailand, throughout
Malesia, to Australia (Queensland).

Uses A decoction of leaves and roots has been
used in Malaysia to treat fever and ague. In In-
donesia and Vietnam, the fruits have been applied
as a purgative. The leaf juice is used in Papua
New Guinea as an abortifacient.

Observations A shrub or small, usually many-
stemmed tree up to 10 m tall; leaves cuneate-obo-
vate, pinnately veined, with very short petiole,
exstipulate; male inflorescence terminal, branch-
ed, female one simply racemose. A. rugosa oceurs
in primary and secondary, evergreen and decidu-
ous forest up to 1000 m altitude; it is one of the
most. common shrubs of Euphorbiaceae in Male-
sia.

Selected sources 19, 20, 21, 22, 62, 121, 331,
334,621, 990.

{Blume)

Alchornea rugosa (Lour.) Mill. Arg. - 1, branch
with male inflorescences; 2, male flower; 3, branch
with female inflorescence and fruits; 4, female
flower.

Alchornea sicca (Blanco) Merr.

Philipp. Journ. Sci., Bot., 5: 192 (1910).

Synonyms Alchornee philippinensis Pax &
Hoffm. (1914),

Vernacular names Philippines: balanti (Taga-
log).

Distribution The Philippines (Luzon).

Uses Leaves and fruits are used as fish poison.

Observations A shrub up to 2 m tall; leaves
ovate, palmately 3-veined, glandular at base; male
inflorescence axillary, catkin-like, female one spi-
cate. A. sicca occurs locally, especially in thickets
along streams in the lowland.

Selected sources 117, 618, 621.

Alchornea villosa (Benth.) Miill. Arg.

Linnaea 34: 168 (1865).

Vernacular names Malaysia: rami bukit, rami
hutan, malam petai (Peninsular}.

Distribution Peninsular Malaysia and Suma-
tra.

Uses The roots and leaves have been preseribed
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in Malaysia to treat itch; this species is also used
as an antidote for poisoning, In Indonesia, the leaf
juice has been applied to cure fever and a poultice
of leaves to treat headache. The bark provides a
good fibre; it is very tough.

Observations A shrub up to 6 m tall; leaves
ovate, palmately 3-5-veined from the base, golden
hairy heneath, long-petiolate, stipulate; male in-
florescence axillary, slender, female one terminal
and stout. A. villosq is locally common in lowland
forest, particularly in secondary forest and edges,
up to 300 m altitude,

Selected sources 22, 121, 178, 334, 990.

R.H.M.J. Lemmens

Allomorphia Blume

Flora 14: 522 (1831); Bijdr. Natuurk. Wetensch.
6: 262 (1831).

MELASTOMATACEAE

x = unknown; A. alata: 2n = 30-32

Origin and geographic distribution Allo-
morphia consists of approximately 20 species, and
occurs in tropical Asia: Indo-China, southern Chi-
na, Thailand, Peninsular Malaysia, Sumatra and
northern Borneo. Indo-China, Thailand and Pe-
ninsular Malaysia are richest in species, each
with about 5-7 species.

Uses There ig some information on medicinal
uses of Allomorphia in Peninsular Malaysia. Poul-
tices of leaves have been applied to treat head-
ache, fever and skin diseases, whereas a decoction
of the roots is given to women after childbirth.

Properties Almost nothing is known about the
biclogical activities and phytochemistry of Allo-
morphia. Ellagitannins are commonly present, as
is the case in many other Melastomataceae. A gen-
eral phytochemical sereening showed that A. bul-
lata leaves and stems contain some alkaloids and
terpenes but ne saponins, but the presence of al-
kaloids could not be demonstrated for A. alata or
A. exigua.

Botany Shrubs or half-shrubby herbs, up to 3 m
tall. Leaves opposite, those of a pair equal or
slightly unequal, simple and entire, symmetrical,
usually membranous, 3-5-veined, with coarsely
reticulate fine veins; petiole usually long; stipules
absent. Inflorescence a terminal panicle or ra-
ceme, with terminal branchlets 3-flowered. Flow-
ers bisexual, 3-4-merous; calyx with cylindrical or
obconical tube, toothed; petals inserted at the rim
of the calyx limb, free, whitish or yellowish-green;
stamens 6 or 8, equal or unequal in length, an-

thers equal or subequal in shape, without ap-
pendages, pinkish or purplish, opening by a single
pore; ovary inferior, 3—4-celled, style filiform with
minute stigma. Fruit a capsule, urceolate to sub-
globose, about as long as wide, 6-8-ribbed, dehisc-
ing apically with minute valves, many-seeded.
Seeds irregular, beaked.

Allomorphia is closely related to Oxyspora, and is
reduced by some authors to a synonym of the last
genus. In general, Allomorphia has smaller inflo-
rescences and flowers, equal or subequal anthers
without appendages (in Oxyspora dimorphic an-
thers with appendages), and smaller urceolate or
subglobose fruits (in Oxyspore ellipsoid or obconi-
cal).

Ecology Allomorphia occurs particularly in the
undergrowth of lowland forest, sometimes also in
abandened plantations near the forest. The
species treated here are locally common in Penin-
sular Malaysia.

Management Allomorphia can be grown in gar-
dens under partial shade. For this purpose, seed is
sometimes collected from wild plants.

Genetic resources Not much is known about
the exact distribution of Allomorphia species, but
those treated here seem locally common and not
particularly endangered.

Prospects Research on properties and phyto-
chemistry is needed in order to evaluate the prop-
erties and prospects of Allomorphic as medicinal
plants. Moreover, a thorough taxonomical study of
the genus and related genera is badly needed.

Literature 121, 282, 331, 707, 731.

Selection of species

Allomorphia alata Scort. ex King

Journ. As. Soc. Beng. 69(2): 12 (1900).

Synonyms Oxyspora curtisii King (1900), Allo-
morphia curtisii (King) Ridley (1911).

Vernacular names Malaysia: keduduk gajah
batu, senduduk hutan, puding hutan (Peninsular).
Thailand: ma re hin, mang re hin (peninsular).

Distribution Peninsular Thailand, northern
half of Peninsular Malaysia.

Uses A poultice made by bruising the leaves in
cold water is applied to treat headache. Leaves,
stems and roots have been used to cure stomach-
ache, probably as a poultice.

Observations A small shrub up to 180 cm tall,
with winged branches; leaves ovate to elliptical-
ovate, 12.5-25 em x 6-11 cm, bristle-toothed; inflo-
rescence small, few-flowered; calyx tube eylindri-
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cal; fruit subglobose. A. alata occurs in forest.
Selected sources 121, 609, 789.

Allomorphia bullata (Griffith) Cogn.
ADC. & C.DC., Monogr. phan. 7: 465 (1891).
Synonyms Allomorphia magnifica (Miq.) Guill.
{1913), Allomorphia malaccensis Ridley (1918),
Oxyspora bullata (Griffith) J.F. Maxwell (1982),
Vernacular names Malaysia: senduduk hutan,
keduduk gajah, pakan rimba (Peninsular).
Distribution Peninsular Malaysia and Sumatra.
Uses In Peninsular Malaysia, a poultice made
from the leaves has reputedly been used to treat
leprosy, and a decoction of the roots has been giv-
en to women after childbirth. Pounded leaves
mixed with salt are applied on sores.
Ohservations A half-shrub or shrub up to 180
cm tall, with obtusely quadrangular branches;
leaves ovate or ovate-oblong, up to 25 cm x 15 cm;
inflorescence large, many-flowered; calyx tube
urceolate; fruit urceolate. A. bullata is common in
lowland forest.
Selected sources 66, 121, 609, 789,

Allomorphia exigua (Jack) Blume

Flora 14: 522 (1831); Bijdr. Natuurk. Wetensch.
6: 262 (1831).

Synonyms Oxyspora exigua (Jack) JF. Max-
well (1982).

Vernacular names Malaysia: keduduk hutan,
keduduk gajah, senduduk gajah (Peninsular).
Thailand: kamao khao (Surat Thani).

Distribution Peninsular Thailand and north-
ern Peninsular Malaysia.

Uses A decoction of the roots is given to women
after childbirth, and the leaves are used for poul-
ticing the abdomen against remittent fever.

Observations A small shrub up to 60 em tall,
with obtusely quadrangular branches; leaves lan-
ceolate, 8.5-15 em x 3-6 cm; inflorescence small,
few-flowered,; calyx urceolate; fruit urceolate. A, ex-
igua is found in rocky locations in the forest.

Selected sources 121, 609, 789.

H.C. Ong

Alocasia (Schott) G. Don

Sweet, Hort, Brit., ed. 3: 631 (1839).

ARACEAE

x = 14; A, longiloba: 2n = 28, A. macrorrhizos: 2n
=924, 28, 49

Origin and geographic distribution Alocasia
consists of about 65 species and has an Indo-Male-

sian distribution. In Malesia, 57 species are in-
digenous; Borneo is the main centre of diversity
with about 23 species, 20 of which are endemic,
followed by the Philippines with 14 species, all en-
demic. A, macrorrhizos is planted and naturalized
pantropically, and A. cucullata (Lour.) G. Don is
widely cultivated in tropical Asia.

A, macrorrhizos was an important food plant,
even a staple food, in various regions, e.g. in India
and the Pacific islands, but this declined as Colo-
casia was introduced. Due to its ability to become
naturalized and its value as a food in times of
famine, A. macrorrhizos can be commonly found
in regions where extensive cultivation was for-
merly practised. It is still the principal aroid food
plant on a few western Polynesian islands.

Uses Several medicinal applications of Alocasia

have been reported for South-East Asia. Boiled
stems of A, macrorrhizos are used as a laxative,
chopped-up roots and leaves as a rubefacient, and
juice from the petiole against cough. The plants
are applied for stimulating the skin, e.g. in cases
of fever and to remove blotches. The rhizome is
sometimes used as a poultice to treat furuncles.
The pounded stems are applied as a paste to
snakebites and scorpion stings. The irritant juice
of A. longiloba is included in dart poisons, as an
addition to the really active poison. A. cucullata is
used to treat snakebites in China.
The rhizomes, stems and leaves, mainly of A.
macrorrhizos, are used as foed, vegetable and for-
age. The rhizome ig a source of very white, easily
digested starch or flour. Several species are im-
portant as ornamentals.

Properties The tissues contain calcium oxalate
crystals, which produce irritation of the skin and
inflammations of the oral cavity and mucous
membranes. Sapotoxin is also present, and the
toxic effects include gastroenteritis and paralysis
of the nerve centres, Hydrocyanic acid is often
present. A few cases of fatal poisoning following
ingestion of A. cucullata fruits have been record-
ed; the clinical manifestations were similar to
these of cyanogenic glycoside poisoning. The poi-
sonous substances can be removed by repeated
cooking, but the rhizomes and bases of petioles of
A. macrorrhizos which are sometimes used for
food usually contain few poisonous substances.

A lectin has been isolated from the rhizome of A.
macrorrhizos, which showed potent mitogenic ac-
tivity on human peripheral blood lymphocytes in
the {3H]-thymidine uptake assay. I[{ was a T-cell
mitogen and did not induce any appreciable DNA
synthesis in B-enriched lymphocytes. This species
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also contains a protein which inhibits both the en-
zymes trypsin and chymotrypsin. The seed extract
showed antifungal activity. There is also a report
on HIV-1 protease inhibitory activity.

Botany Small to large perennial herbs, with
elongate rhizomes. Leaves alternate, simple,
sometimes deeply pinnatifid, sagittate to hastate,
sometimes peltate, sometimes partly purplish
and/or with whitish veins; peticle long, with
sheath in basal part. Inflorescence a spadix short-
er than or subequal to the apathe, with a zone of
female flowers at base, followed by a zone of ster-
ile flowers, then a zone of male flowers and ending
in a well-developed appendix. Fruit a red to or-
ange berry, several-seeded, infructescence en-
closed in the persistent spathe. Seeds 3-5 mm in
diameter, albuminous.

A. longiloba is a variable species, or perhaps a
complex of species. Many of the species described
in the past are based on cultivated forms, and
should be regarded as cultivars or cultivar groups.

Ecology A. longiloba and A. macrorrhizos pre-
fer moist conditions and occur in a wide altitudi-
nal range, up to 2000 m altitude.

Management Any part of the stem of Alocasia,
as well as suckers, can be used as planting materi-
al. A. macrorrhizos is usually planted at the be-
ginning of the rainy season, in either full sun or
partial shade. When cultivated for the starch,
plants are allowed to grow for 10 months to sever-
al years before the stems are harvested.

Genetic resources Several Alocasia species
are anly known from a few collections and/or local-
ities; this applies particularly to approximately 8
species endemic to Borneo. Several species with
ornamental value are on the one hand potentially
threatened by unsustainable collecting from the
wild, and on the other hand are open to ex situ
conservation through ornamental horticulture,
gometimes even sustained by tissue culture. A.
longiloba is widely distributed and locally com-
moen and seems not threatened, although some
forms of this variable species with ornamental
value fall in the group indicated above. A. macror-
rhizos seems to be distributed directly by human
activity and is perhaps merely a cultigen.
Germplasm collections of Alocasie exist in several
parts of the world, the most important being locat-
ed in Bangi (Selangor, Malaysia; National Univer-
gity) with 53 accessions, Hanoi (Vietnam; Nation-
al Genebank) with 33 accessions, and Apia (Sa-
moa; IRETA University) with 108 accessions.

Prospects The trypsin and chymotrypsin in-
hibitor found in A. macrorrhizos might be of inter-

est for conferring insect resistance in transgenic

plants. Some other compounds alse deserve more

attention, e.g. the lymphocyte-stimulating lectins,

as well as the toxie principles, which are occasion-

ally responsible for poisoning in humans.
Literature 245, 325, 445, 566.

Selection of species

Alocasia longiloba Miq.

Bot. Zeit. 14: 561 {1856); F1. Ned. Ind. 3: 207
(1856).

Synonyms Alocasia lowii Hook. (1863}, Aloca-
sia denudatae Engl. (1879), Alocasia watsoniana
Masters (1893).

Vernacular names Malaysia: birah kijang, bi-
rah hitam, keladi rimau (Peninsular). Thailand:
klaa-dee kae-la (Malay, Pattani), kaeo naamaa
{(Bangkok), ka choh nok (Ranong). Vietnam:
rlasly, thlufly dlafli, rlas]y l[as] d[af]i.

Distribution Indo-China, Thailand, Peninsular
Malaysia, Sumatra, Java, Borneo and Sulawesi.

Uses In Malaysia, the sap is used in dart poison,
as an addition to really active poison. A. longiloba
is planted as ornamental.

Observations A small to large herb up to 150
cm tall, with rhizome up to 60 cm long and up to 8
¢m in diameter; leaves usually peltate, 25-65(-85)
cm x 14-40 cm, petiole often strikingly obliquely
mottled chocolate brown; spadix 6-13 cm long. A.
longiloba occurs in rain forest and swamp forest
at low and medium altitudes, sometimes up to
2000 m, but alse in regrowth and on exposed cliffs
and ravines.

Selected sources 121, 325, 331.

Alocasia maerorrhizos (1.) G. Don

Sweet, Hort, Brit., ed. 3: 631 (18392).

Synonyms Alocasia indica (Lour.)
{1846).

Vernacular names Giant taro, giant alocasia,
elephant ear (En). Grande tayove (Fr). Indonesia:
bira (general), sente (Javanese), mael (Timor).
Malaysia: birah negeri, keladi sebaring. Papua
New Guinea: abir, pia, via. Philippines: biga (gen-
eral), bira (Tlokano), badiang (Tagalog, Bisaya).
Burma (Myanmar): pein-mohawaya. Cambodia:
k’da:t hadra:. Laos: kaph’uk. Thailand: kradaat
(Bangkok), kradaat dam (Kanchanaburi), horaa
{Songkhla, Yala). Vietnam: r(as]y, rlasly [aw]n.

Distribution It is unclear where A. macrorrhi-
zos 1s indigenous. It does not appear to be wild in
Malesia, but has been introduced and is often nat-

Spach
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Alocasia macrorrhizos (L.) G. Don - 1, plant habit;
2, spathe and spadix; 3, spadix.

uralized in the Maiesian region and Oceania, and
elsewhere in the tropics. Perhaps it should be con-
sidered a cultigen.

Uses Boiled stems are used as a laxative,
chopped-up roots and leaves as a rubefacient, and
juice from the petiole against cough. In Papua
New Guinea, young leaves and sap are used exter-
nally to treat headache, and leaves cooked in co-
conut milk are eaten to treat sexual insufficiency.
In Thailand, the rhizome is applied to snakebites
and wounds. The rhizome is a source of starch or
flour. A. macrorrhizos is often planted as an orna-
mental.

Observations A very large herb up to 400 cm
tall, with erect or decumbent stem; leaves not
peltate, over 80 cm x 60 cm, petiole up to 130 em
long, not mottled; spadix 13-20 ¢m long. A. ma-
crorrhizos occurs along roadsides, in waste places
and gardens, mostly in wet locations at low and
medium altitudes.

Selected sources 47, 91, 121, 245, 325, 327,
331, 347, 445, 566, 760, 1020,

Hadi Sutarno

Amischotolype Hassk.

Flora 46: 391 (1863).

COMMELINACEAR

x=910

Origin and geographic distribution Ami-
schotolype comprises approximately 15 species,
and occurs in tropical Africa (1 species) and tropi-
cal Asia, from India to southern China and New
Guinea.

Uses Some records exist of medicinal applica-
tions of Amischotolype roots in Peninsular Ma-
laysia: an infusion or decoction is drunk to treat
rheumatism and fever, and both are applied as a
poultice against headache.

Young shoots are sometimes cooked and eaten as
a vegetable, e.g, those of A. mollissima (Blume})
Hassk. in Indonesia.

Properties The steroid ecdysterome (commis-
terone) has been isolated from whole A. mollissi-
ma plants.

Botany Robust perennial herbs, often with

stems creeping at base and erect higher up.
Leaves arranged spirally, simple and entire,
lanceolate, peticlate and with cylindrical, usually
hairy leaf-sheaths at base. Inflorescence an axil-
lary, dense, often head-like cyme. Flowers bisexu-
al, regular, 3-merous, subsessile to shortly pedi-
cellate; sepals free, subequal, keeled to boat-
shaped, accrescent after anthesis; petals free,
subequal, about as long as sepals; stamens 6, all
fertile, subequal, filaments often bearded; ovary
superior, sessile, 3-celled. Fruit a 3-celled capsule,
opening loculicidally with 3 valves, each cell 1-2-
seeded. Seeds ellipsoid, embedded in a red aril,
with linear hilum.
The Amischotolype species treated here are often
better known under the name Forrestia. However,
this name is incorrect because it was published
earlier as a genus name in Rhaomnaceae (a syn-
onym of Ceanothus).

Ecology Amischotolype occurs in the under-
storey of lowland and lower montane forest.

Genetic resources The Amischotolype species
treated here are all recorded as endemic to Penin-
sular Malaysia, although A. griffithii has recently
been collected in Borneo. They seem easily liable
to genetic erosion, but their status is still unclear
as long as Amischotolype remains so poorly stud-
ied taxonomically and, as a consequence, the exact
areas of distribution of the species are unclear.

Prospects Very little information is available
on all aspects of Amischotolype. More research on
phytochemistry and pharmacological properties
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as well as on botany is still needed before the
prospects as medicinal plants can be judged.
Literature 331, 853.

Selection of species

Amischotolype gracilis (Ridley) I.M.
Turner

Gard. Bull. Sing. 45(1): 53 {1993).

Synonyms Forrestia gracifis Ridley (1903).

Vernacular names Malaysia: setawar betina,
tebu kera, buah anku (Peninsular).

Distribution Peninsular Malaysia.

Uses An infusion or decoction of the roots is
drunk to treat rheumatism.

Observations A herb up to 100 em tall, with
slender, c. 0.5 cm thick stems shortly creeping at
base; leaves ¢. 20 cm x 5 c¢m, glabrous above, vel-
vety beneath, red-hairy at edges; inflorescence
small, few-flowered. A. gracilis is common in low-
land forest,

Selected sources 121, 789,

Amischotolype griffithii (C.B. Clarke)
I.M. Turner

Novon 6(2): 221 (1996).

Synonyms Forrestia griffithii C.B. Clarke
{1881).

Vernacular names Malaysia: setawar hutan,
setawar jantan, pokok sampu landak (Peninsu-
lar).

Distribution Peninsular Malaysia and Borneo
(Brunei).

Uses In Peninsular Malaysia, a decoction of the
roots is drunk against fever.

Observations A herb up to 100 em tall, with c.
2.5 cm thick stems creeping at base; leaves c. 22.5
cm X 7.5 em, hairy all over; inflorescence small, ¢,
1.5 cm in diameter, compact, subglabrous. A. grif-
fithii occurs in lowland forest.

Selected sources 121, 789.

Amischotolype irritans (Ridley) L.M.
Turner

Novon 6(2); 221 (1996).

Synonyms Forrestia irritans Ridley (1903).

Vernacular names Malaysia: setawar gajah
(Peninsular).

Distribution Peninsular Malaysia.

Uses A poultice of the roots is applied to treat
headache.

Observations A tall herh with thick stems
creeping at basge; leaves ¢. 22.5 em x 7.5 em, hairy

all over; inflorescence ¢. 3 ecm in diameter, com-
pact, covered with red spiny hairs. A. irritans is
rather uncommon in hill forest.
Selected sources 121, 789.
Noorma Wati Haron

Ammannia baccifera L.

Sp. pl. 1: 120 (1753).

L¥YTHRACEAE

n=12

Vernacular names Blistering ammannia {En).
Philippines: bias-pugo (Tagalog), apoy-apoyan
{Pangasinan, Tagalog), parapit-angit (Pampan-
gan), Thailand: kaeo raknaa (Ratchaburi), mafai
nok khum (Bangkok), vaa raknaa (northern).
Vietnam: m[uf]I ch{os].

Origin and geographic distribution A. bac-
cifera has a very large distribution comprising
Africa, Afghanistan, Pakistan, India, Sri Lanka,
Indo-China, China, Thailand, throughout Malesia
{except Borneo, as far as is known} and Australia;
recently introduced into the Caribbean (Guade-
loupe, Jamaica).

Uses In the Philippines, A. baceifera is used in
place of cantharides as a blistering plaster. In
Pakistan and India, bruised fresh leaves are used
for raising blisters against rheumatic pains and
fever. A. auriculata Willd. is used for similar pur-
poses. The leaves or the ash of A. baccifera, mixed
with oil, are applied externally to cure herpetic
eruptions and other skin diseases, and as remedy
for ringwormn and parasitic skin affections. An in-
fusion made from entire plants is claimed to have
aphrodisiac activity.

Properties A. baccifera is intensely acrid. Food
contaminated with the leaf extract may produce
severe burning pain in the abdemen. Betulinie
acid, daucosterol, ellagic acid, n-hentricontane, lu-
peol, quercetin and triacontane-1,30-diol have
been found in chemical studies.

Tests with rats showed anti-urolithic activity for
an ethanolic extract of A. baccifera. A dose of 2
g/kg/day of the extract was effective in reducing
the formation of urinary stones as well as in dis-
solving pre-formed ones. An agueous ethanol ex-
tract showed hypotensive activity in dogs and
mice. Extracts showed antibacterial activity
against several plant pathogenic and human pa-
thogenic bacteria; extracts obtained from stems,
leaves and inflorescences were more effective than
thoge from roots and seeds.

A compound with strong piscicidal activity, o-
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naphthoquinone, was isolated from A. baccifera.
Leaves are used to reduce sexual libido in animals.
Botany An erect, annual or short-lived peren-
nial herb up to 100 em tall, glabrous, much-
branched. Leaves decussately opposite, lanceolate
to oblanceolate, 1-5(-7) em x 0.5-1{-1.5) ¢m, usu-
ally attenuate at base, acute to subobtuse at apex,
entire, glabrous, subsessile; stipules absent. Inflo-
rescence an axillary, dense, more or less sessile
cyme. Flowers sessile or subsessile, 4-5}-merous,
with 2 small bracteoles at base; hypanthium per-
gistent in fruit; sepals inserted on the hypanthi-
um, persistent in fruit; petals absent; stamens in-
serted on the hypanthium, equal in length; ovary
superior, style absent or very short, stigma ca-
pitate. Fruit a globose capsule, 1-1.5(-2) mm in
diameter, slightly exceeding the hypanthium, ir-
regularly circumscissile, many-seeded, Seeds obo-
void, concave-convex, up to 0.5 mm long.
Seeds may remain viable for many years. They
float in water due to their convex-concave shape
and by a large aerenchymatous float on the con-
cave side. Under conditions of high humidity, light
intensity and temperature, germination may start

Ammannia bacctfera L. — 1, plant habit; 2, flower;
3, fruit; 4, seed.

within one week, with the majority of seeds germi-
nating in two weeks.

Ammannia consists of about 25 species and is cos-
mopolitan, with the greatest diversity in Africa
(16 species}. It is often difficult to identify speci-
mens: they appear to be intermediate between the
accepted species. A posgible reason for this may be
that the plants are predominantly autogamous,
but with at least a low level of outcrossing. Appar-
ently they sometimes hybridize. Ammannia is re-
lated to Rotala and Nesaea, which differ in the
fruits having dense transverse striations and
opening with 2-5 septicidal valves in Rotala and
dehiscing first by a small apical operculum and
then irregularly in Nesaea. A. baccifera is a vari-
able species.

Ecology A. baccifera oceurs in wet locations,
very often as a weed in rice fields in the lowland,
up to 1200 m altitude. Like other Ammannic
species, it can be a problematic weed in rice fields.

Management Maximum alkaloid synthesis was
found in plants at the fruiting stage, under moder-
ate light intensity and with a photoperiod of 186
hours. The application of NPK-fertilizer enhanced
the alkaloid content. For controlling A. baccifera
as a weed of rice, 1 kg/ha of oxadiazon has been
applied successfully in India, and in Taiwan ben-
sulfuron-methyl showed good results at 0.5 kg/ha.
High rates of 2,4-D are recommended in Indone-
sia. The chrysomelid beetle Altica cyanea was
found feeding on A. baccifera in rice fields in In-
dia, defoliating the plants completely, but no dam-
age to the rice crop was observed. Apparently the
beetle may be a biological control agent.

Genetic resources Efforts are being directed
towards eradication of A. baccifera as a noxious
weed of rice, and not towards protection.

Prospects Some interesting properties of A.
baccifera deserve more attention, particularly the
antibacterial activity, the anti-urclithic activity,
and the reputed effectiveness against skin dis-
eases.

Literature 289, 470, 752, 760, 879,

Other selected sources 121, 394, 593, 666.

R.H.M.J. Lemmens

Amorphophallus konjac Koch

Wochenschr. Gértn. Pflanzenk. 1: 262 (1858).

ARACEAE

2n =26 (24, 36)

Synonyms Amorphophatlus rivieri Durieu ex
Carriere (1870), Hydrosme rivieri (Durieu ex Car-
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riere) Engl. var. konjac (Koch) Engl. (1879), Amor-
phophallus mairei H. Lév. (1915).

Vernacular names Devil’s tongue, konjac (En),
Philippines: pungapung (Tagalog), bulangan
{Mangyan). Vietnam: ¢[ur] n[uw]a, khoai n[uw]la.

Origin and geographic distribution A. kon-
Jjac originates from southern and south-eastern
China, Vietnam and possibly Laocs. It occurs wild
and cultivated and easily escapes from cultiva-
tion. Its cultivation is meost important in China
and Japan (‘konnyaku’), but it is also known in In-
do-China and the Philippines, and occasionally
elsewhere (e.g. Hawaii),

Uses The flour resulting from milling dried A.
konjoc tubers is recommended as an adjunct in
low-calorie diets and to control the blood chol-
esterol level. The tuber is used in traditional
medicine in Vietnam as a poultice against furun-
cles.

The tubers of A. konjac can be made edible in
times of food scarcity, usually after peeling, slicing
and repeated washing and boiling in water to re-
move toxic and irritating substances. In Japan,
they are used to prepare a traditional dish (‘ito
konnyaku’) which is gel-like in appearance and
texture and is made by adding slaked lime to a
colloidal solution of the flour in water, and then
heating this. The glucomannan in the tubers has
film-forming characteristics useful in preparing
stabilizers and emulsifiers for food, drinks, cos-
metics and in drilling fluids. Glucomannan is also
a good sieving additive for capillary electrophore-
sis. The tubers can also be used to prepare acid
and alcohol.

The tubers of A. paeoniifolius (Dennst.) Nicolson
(synonym: A. campanulatus Decne.) are used in
traditional medicine in India. They are, however,
far more important as a tuber crop. They are con-
sidered aperient, carminative and expectorant,
and are also applied externally as an irritant to
treat acute rheumatism; the seeds are used for the
same purpose. The tubers are administered inter-
nally to treat dysentery and haemorrhoids. In the
Philippines, the tubers are considered caustic, and
are also used as antirheumatic poultice. In India,
the roots are used against ophthalmia, and ap-
plied to boils and as an emmenagogue. The fer-
mented juice of the petioles is used to cure diar-
rhoea in India and Papua New Guinea. The tuber
is given in Thailand as a food supplement for dia-
betic patients.

Some Amorphophalius species are used as poiso-
nous plants. In Peninsular Malaysia, the juice of
A. paeoniifolius and A. prainii Hook.f. mixed with

latex from Antiaris toxicaria Lesch., is sometimes
used as dart poison.

Properties In tests with mice A. konjac powder

exerted a positive effect on the rate of induced
lung cancer, and it prolonged the survival time of
the mice. There were no noticeable adverse reac-
tiens of the powder. The powder markedly lowered
the cholestersl levels in the serum and liver of
rats eating hypercholesterolemic diets. Some aro-
matic compounds {e.g. serotonin) with peroxyni-
trite scavenging activity have been isolated from
the powder. The tubers of A. paeoniifolius exhibit
antiprotease activity.
The carbohydrates of the tubers consist of starch,
but mainly (more than 50%) of a glucomannan, a
polysaccharide of mannose and glucose, which, in
combination with water becomes very viscous and
is therefore attractive for many industrial pro-
cesses. Fresh Amorphophallus tubers are irritant
due to the presence of calcium oxalate.

Botany A perennial herb with subterranean tu-
ber up to 30 cm in diameter and 20 cm long,
weighing up to 10(-13) kg. Leaves usually soli-
tary, tripartite, up to 2 m in diameter, each of the
3 segments highly dissected; leaflets elliptical,

Amorphophallus konjac Koch — 1, plant with leaf;
2, spathe and spadix; 3, lower part of spadix.
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3-10 em x 2-6 em; petiole up to 100 em x 8 cm,
smooth or with scattered punctiform warts at the
base, dirty whitish-pinkish with large green spots
and smaller white dots. Inflorescence a spadix
15-110 cm long, female in lower part, becoming
male higher up via a transitional zone, with a
well-developed asexual part at the top, spadix
partly enveloped by the spathe 10-60 cm x 10-55
cm, spathe limb erect, undulate or folded longitu-
dinally with spreading margins, outside dark pur-
plish-brown with scattered blackish-green spots,
inside dark brown, glossy. Fruit unknown.
The plants normally start flowering when 4 years
old. Seed does not develop.
Because A. konjac has been cultivated in China
for about 2000 years and also naturalizes easily
after escaping from cultivation, it is not clear
which characters belong to the true wild plant. It
can best be subclassified into cultivar groups and
cultivars.
Amorphophallus originates from and is mainly
distributed in the Old World, especially in the
tropics from Africa to the Pacific Islands, but also
extends to temperate areas in China and Japan.
The total number of species is approximately 170.
Ecology A. konjac usually grows in secondary
vegetation, in forest margins and thickets, village
groves, usually under some shade, up to 2500 m al-
titude. The optimum average temperature ranges
from 20-25°C. In China, it develops best when soil
moisture is at 75% of the field capacity, preferably
dropping to 60% when the tuber is maturing.
Management A. konjac can be propagated from
tubers or tuber parts and by tissue culture. Plant-
ing holes of 60 cm x 60 em x 45 ¢m are recommend-
ed, the bottom filled with a mixture of soil, manure
and fertilizer. Planting is done at the beginning of
the rainy season. In estate farming, A. konjac is
interplanted with cereals such as maize and
gorghum, or grown under shade trees. Mulching is
recomnmended. In Japan, a permanent cropping
system exists, in which young and old plants are
grown mixed together like a semi-natural vegeta-
tion, in which only older tubers are harvested at
the end of the growing season. In this system, a
minimum input of chemical fertilizers, herbicides
and pesticides is combined with large amounts of
mulch, and remarkably few diseases and pests oc-
cur. In China and Japan, the tubers cultivated for
food are harvested one year after planting, when
they are small but sweet and juicy. For industrial
purposes, they are harvested after 3 years.
Genetic resources Germplasm collections of A.
konjac are available in the Institute of Botany

(Kunming, China) and the Gunma Agricuitural
Experiment Station (Konnyaku Branch, Gunma-
ken, Japan).

Prospects Studies in animals and humans in-
dicate a potential use for the glucomannans in
the tubers, particularly as anti-atherosclerosis
agents. Complementary studies are needed, also
to define quality criteria for the drug. It is unlike-
Iy that A, konjoc will gain more prominence in
agriculture as a food crop. However, in Thailand
the market is expanding due to low-calorie value
of the tubers and because the product decreases
fat and cholesterol absorption.

Literature 118, 245, 369, 580, 683.

Other selected sources 121, 671.

R.HM.J. Lemmens

Ampelocissus Planchon

Vigne amér. 8: 371 (1884).

VITACEAE

x =20

Origin and geographic distribution Ampe-
locissus consists of about 100 species and oceurs in
all tropical regions. Tropical Africa and Asia are
richest in species. At least several dozens of
species have been recorded for Malesia, and about
8 for Vietnam.

Uses Some Ampelocissus species are used in

traditicnal medicine in Peninsular Malaysia and
Vietnam, mainly in decoctions of the roots or
leaves which are used externally in poultices to
treat wounds, cedema, orchitis, rheumatism, lum-
bago, and during childbirth. Semetimes a root or
leaf decoction is used internally, e.g. to treat vene-
real diseases or cholera.
Some other Ampelocissus species are used in tradi-
tional medicine in India: the sliced and dried
tuberous rootstocks of A, arancosa (Dalz. & Gib-
son) Planchon possess astringent and cooling prop-
erties; the root juice of A. indice (L.) Planchon
(synonym: A, arnotticna {Wight & Arnott) Plan-
chon), mixed with eoconut oil, is employed as a
depurative, aperient and diuretic, and to treat eye
diseases and ulcers; the juice of tender leaves of A.
letifolic (Roxb.) Planchon is used to treat tooth-
ache and ulcers, whereas a decoction of the roots is
taken against chronic dysentery, and the roots and
bark of A, tomentosa (Heyne ex Roth) Planchon are
used to treat swellings and haemorrhoids. In Chi-
na, the tuberous rootstocks of A. arfemisiaefolia
Planchon are applied externally to sores, wounds,
burns and fractures.
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Properties Very little is known about the phy-
tochemistry and biological activities of Ampelocis-
sus. Ellagie acid, kaempferol and myrcetin have
been isolated from A. cinnamomea leaves. The
flavonoids kaempterol and quercetin and several
phenolic acids have been identified in leaves of
some Indian species {A. latifolia and A. rugosa
{Wallich} Planchon); however, proanthocyanidins,
which are often present in other Vitaceae, were
lacking in the leaves. Poultices made from the
leaves or roots seem to act as slight irritants, pro-
moting the local blood flow and thus accelerating
healing.

Botany Perennial climbing herbs or lianas,

sometimes erect shrubs, with tuberous rootstock,
climbing by tendrils on the peduncles. Leaves al-
ternate, simple and entire to more or less deeply
lohed or digitately 3-11-foliolate, margin shallow-
ly serrate or entire; stipules triangular, inconspic-
uous, caducons. Inflorescence consisting of cymes
or heads forming a lax to condensed leaf-opposed
panicle. Flowers usually bisexual, 4-5-merous; ca-
lyx cup-shaped, more or less distinctly lobed;
petals free, spreading; stamens inserted on the re-
ceptacle, opposite the petals; disk adnate to and
entirely surrounding the ovary, 5-10-ridged;
ovary superior, 2-locular, style short, conical, stig-
ma minute. Fruit a fleshy berry, 2-4-seeded.
Seeds elliptical, flattened, with marked longitudi-
nal keel or ridge on one side and a median furrow
or pit on the other side.
Ampelocissus is often difficult to distinguish from
other Vitaceae genera. It is characterized by pan-
iculate inflorescences hearing a tendril and by a
disk adnate to the ovary. However, authors men-
tion different characters as being characteristic,
depending on the region,

Ecology Ampelocissus species are climbers in
lowland forest, and can be locally common. They
are often found at forest edges or in gaps in the
forest, where they may cover the trees completely.

Genetic resources The Ampelocissus species
treated here are common, at least locally, and do
not seem to be under threat of genetic erosion,

Prospects Too little is known about the proper-
ties and phytochemistry of Ampelocissus species
to judge their potential as medicinal plants. Re-
search could be worthwhile, as the related grape
{Vitis vinifera 1..) has interesting pharmacological
activities (particularly the procyaniding present in
the seeds) such as vascular protective activity.
Ampelocissus is, like other genera in Viftaceae, in
urgent need of a taxonomic revision.

Literature 121, 182, 943.

Selection of species

Ampelocissus arachnoidea Planchon

ADC. & C.DC., Monogr. phan. 5(2): 375 (1887).

Vernacular names Vietnam: nho r{uwf]ng,
hloof] nho nhlee)n.

Distribution Cambodia, Vietnam and Java.

Uses In Cambodia, the roots are used to treat
venereal diseases. The fruits are edible, but acid
and astringent, and without much flavour; they
are sometimes used as a substitute for vinegar.

Observations A climber or creeper up to 10 m
long, with tuberous rootstock; leaves simple, sub-
orbicular, 3-5-angular or lobed, deeply cordate at
base, coarsely toothed, densely arachnoid be-
neath; inflorescence erect, ovoid, dense; flowers
small, usually 5-merous; fruit globose, dark red.
A. arachnoidea occurs in open forest and brush-
wood, up to 400 m altitude.

Selected sources 62, 971.

Ampelocissus cinnamomea (Wallich)
Planchon

ADC. & C.DC., Monogr. phan. 5(2): 403 (1887).

Synonyms Vitis cinnamomea Wallich (1824).

Vernacular names Malaysia: akar puding rim-
ba, akar charek puteri, akar sehengkak (Peninsu-
lar).

Distribution Peninsular Malaysia, Singapo-
Te,

Uses In Peninsular Malaysia, a decoction of the
leaves is used internally and externally to treat
cholera and oedema of the legs, and a poultice of
crushed leaves is applied to wounds and sore legs,
and on the abdomen during childbirth. Young
leaves are used in betel-quid. The roots have been
used to dye cotton a brownish colour.

Observations A climber with rather slender,
whitish or reddish-woolly stem; leaves simple,
ovate-cordate, sometimes 3-lobed, toothed, dense-
ly red-tomentose beneath; inflorescence slender,
woolly; flowers small, 4-merous; fruit globose to el-
lipsoid, reddish to purplish. A. cinnamomea is lo-
cally common in lowland forest.

Selected sources 121, 528, 789.

Ampelocissus gracilis (Wallich)
Planchon

ADC, & C.DC., Monogr, phan. 5(2): 407 (1887).

Synonyms Vitis gracilis Wallich (1824).

Vernacular names Malaysia: akar iang-iang
rimba, akar keladi tanah (Peninsular).

Distribution Peninsular Malaysia, Singapore,
Sumatra, Borneo.
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Uses A poultice made from the roots is used to
treat orchitis.

Observations A climber with slender, whitish
to reddish-woolly stem; leaves simple, ovate, with
cuspidate teeth, sparsely pubescent beneath; in-
florescence very slender, reddish-wooily; flowers
very small, 4-merous; fruit ovoid to oblong. A. gra-
cilis is common in lowland forest.

Selected sources 121, 789.

Ampelocissus polythyrsa (Miq.)
Gagnep.

Bull. Soc. hist. nat. Autun 23: 20 (1911).

Synonyms Vitis polystachyae Wallich (1828;
nom. nud.), Vitis polythyrsa Miq. (1863), Ampe-
locissus polystachya Planchon (1887).

Vernacular names Malaysia: akar chabang tu-
joh, akar charek biawak (Peninsular). Vietnam:
hl[cor] nho nhi[eeflu chlufTm.

Distribution Cambodia, Vietnam, Peninsular
Malaysia, Singapore, Sumatra and Borneo.

Uses In Peninsular Malaysia, a poultice made
from a root decoction is used to treat rheumatism
and lumbago.

Observations A liana with thick, corky stem;
leaves 5-9-foliolate, leaflets elliptical-oblong,
toothed, glabrous; inflorescence large, sparsely
hairy; flowers 4-merous, fruit globose-oblong,
greenish to purplish. A. polythyrsa is locally com-
mon in lowland forest.

Selected sources 121, 334, 789.

Nguyen Huu Hien

Amydrium zippelianum (Schott)
Nicolson

Blumea 16: 126 (1968).

ARACEAE

2n = unknown

Synonyms Epipremnum zippelianum (Schott)
Engl. (1880}, Epipremnopsis zippeliana (Schott)
Alderw. (1920), Amydrium magnificum (Engl.)
Nicolson (1968),

Vernacular names Papua New Guinea: gano-
na, waliwaboya (Milne Bay).

Origin and geographic distribution A. zip-
pelianum is distributed in the Philippines, Su-
lawesi, the Talaud Islands, Halmahera and New
Guinea,

Uses There are records of A. zippelianum being
used to treat coughs, cuts and swellings in Papua
New Guinea (Milne Bay region).

A. sinensis (Engl.) H. Li is used in traditional
medicine in China to treat traumatic injury, frac-
tures and angina pectoris, and has sedative prop-
erties. It has also been found in northern Viet-
nam.

Botany A low climber with stem up to 3.5 cm in
diameter. Leaves distichously alternate, simple,
ovate to rotund in cutline, 70-125 cm x 60-920 cm,
cordate at base, acute to acuminate at apex,
deeply laciniate, venation clearly reticulate; peti-
ole 25-85 c¢m long, geniculate at both ends, with a
short deciduous sheath; stipules absent. Inflores-
cence a sessile to distinectly stipitate spadix, 3-8
cm x 1-2 em when flowering, up to 22 ¢cm x 5.5 cm
when fruiting, enclesed in a reflexing and quickly
deciduous yellowish spathe. Flowers bisexual;
tepals absent; stamens 4; ovary superior, 1-locu-
lar. Fruit a fleshy berry, whitish-green to orange,
1-2-seeded. Seeds subglobose, endosperm present.
Amydrium consists of 5 species and occurs in Chi-
na, Thailand and throughout Malesia, where 3
species have been recorded. It is classified in the
subfamily Monsteroideae and tribe Monstereae, to-
gether with e.g. Monstera from tropical America,
and the closely related genera Epipremnum,
Rhaphidophora and Scindapsus which alse occur
in tropical Asia. Amydrium is characterized by the
virtual ahsence of trichosclereids (abundant in
other genera), a completely reticulate venation,
and a 1-locular ovary with a single, deeply intru-
sive placenta.

Ecology A. zippelianum occurs mainly in pri-
mary rain forest, sometimes also in disturbed for-
est, in shady locations, up to 1800 m altitude. It
climbs on trees and rocks.

Management A, zippelianum can be propagat-
ed by stem cuttings, Stem sections 10-15 e¢m long
can, after removal of leaves, be placed on a seed
tray filled with an epen, humus-rich soil mix at a
minimum temperature of 22°C. Rooting takes
place in about 2 weeks, and new growth begins
from the nodes in about 4 weeks. Once growing
strongly, the stem section can be cut into pieces,
each bearing a rooted portion, and planted indi-
vidually. In China, A. sinensis is sometimes prop-
agated by stem cuttings too.

Genetic resources A. zippelianum has a fairly
large area of distribution, and is locally rather
common. However, as it is more or less confined to
lowland tropical rain forest, it may become endan-
gered because this type of forest is under much
pressure in many regions.

A. sinensis is found scattered in southern China
and northern Vietnam. It is confined to humid for-
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est and collected for medicinal purposes, and
could easily become endangered.

Prospects The absence of information on its
phytochemistry and properties makes it impossi-
ble to determine the potential of A. zippelianum
as a medicinal.

Literature 103, 347, 677.

Other selected sources 672.

Nguyen Van Dzu

Anadendrum microstachyum (de
Vriese & Miq.) Backer & Alderw.

Bull. Jard. Bot. Buitenzorg, ser. 3, 1: 371 (1920},

ARACEAF,

2n =60

Synonyms Anadendrum montanum Schott
(1857}

Vernacular names Malaysia: akar meroyan
sembang, akar segunja, daun ketam (Peninsular).
Thailand: krak (Phangnga), khieo hua duan
{(Chanthaburi), thae thakhaap (Trat). Vietnam:
rlasly th[uw]lowjlng th[uj] n[usli.

Origin and geographic distribution A. mi-
crostachyum is found in Indo-China, southern
China, southern Burma (Myanmar), Thailand,
Peninsular Malavsia, Sumatra, Java, Borneo, Su-
lawesi and the Philippines (Mindanao).

Uses In Peninsular Malaysia, hot and oiled
leaves of A. microstachyum have been applied to
the abdomen to treat remittent fever and after
childbirth, and a decoction of leaves and roots has
been used internally during childbirth. The leaves
are sometimes eaten in curries, and the roots as a
vegetable.

Botany A climbing herb up to 10 m long, creep-
ing by means of adhesive roots. Leaves alternate,
distichous, obliquely ovate-oblong, (7.5-)9-25 cm x
3.5-11.5 ¢m, entire, with reticulate fine venation;
petiole (3.5-35-256 em long, with sheath nearly to
apex, geniculate apically; stipules absent. Inflo-
rescence a spadix 1-3.5(-5) cm x 0.5 cm, stipitate,
cylindrical, enclosed in an overtopping, greenish-
white, caducous spathe. Flowers bisexual, with a
cup-like perianth; stamens 4; ovary superior, sub-
quadrangular, 1-locular. Fruit a berry, subglo-
bose, distinctly truncate apically, orange-red, 1-
seeded. Seed subglobose, with smooth glossy tes-
ta; endosperm absent.

Anadendrum is classified in the subfamily Mons-
feroideae as the only genus of the tribe Anaden-
dreae. It consists of approximately 7 species and is
restricted to tropical Asia, to the same area as A.

microstachyum. A. montanum is here considered a
synonym of A microstachyum. Cella montana
Blume is apparently the basionym for Rhaphi-
dophora mentana (Blume) Schott, not for Anaden-
drum montanum Schott, but further clarification
is required.

Ecology A. microstachyum is a hemi-epiphyte
climbing on trees, sometimes on rocks, usually in
humid tropical rain forest, but also in secondary
forest and teak forest, in Java up to 1300 m alti-
tude. It is common in many places.

Genetic resources A. microstachyum has a
large area of distribution, is common in many re-
gions, and also occurs in secondary forest. It
seems safe to state that it is not liable to genetic
erosion.

Prospects The absence of information on its
phytochemistry and properties makes it impossi-
ble to determine the potential of A. microsta-
chyum as a medicinal plant.

Literature 121, 611.

Other selected sources 62.

R.H.M.J. Lemmensa

Anaxagorea A. St.-Hil.

Bull. Sci. Soc. Philom. Paris 1825: 91 (1825).

ANNONACEAE

x=8; A javanica: 2n =16

Origin and geographic distribution Araxa-
gorea consists of about 25 species, most of which
are confined to tropical America. In South-East
Asia, 3 (perhaps 4) species have been found, all al-
s0 in Malesia,

Uses A number of uses in traditional medicine

have been recorded for Anaxagorea in South-East
Asia; leaves are applied topically to treat rheuma-
tism, and a decoction of the roots is given as a pro-
tective medicine after childbirth, In Thailand the
heartwaood is used as a blood tonic and to treat
muscle pain. Seeds are used as camphor to pre-
serve clothes. The wood of larger plants is occa-
sionally used, e.g. for rafters, and the bark as
cordage.
In trapical America an infusion of bark and wood
is sometimes used against cough, the bark to treat
headache and rheumatism, for cleaning the teeth,
as a deodorant and as cordage, and the wood occa-
sionally for construction work.

Properties The occurrence of cyanogenic glyco-
sides has been recorded in A. luzonensis leaves. 8-
Isopentenylnaringenin was isolated from a me-
thanolic extract of A. [uzonensis. This prenyl-
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flavonoid compound is a non-stercidal oestrogen
agonist with a more potent activity than genistein
(from Leguminosae such as Pueraric montana
(Lour.) Merr.). In-vivo tests with ovariectomized
rats showed that 8-isopentenylnaringenin acts as
an oestrogen agonist in the uterus as well as in
bone. Several xantheones and flavonoids were iso-
lated from the bark and heartwood. Several of
these showed antioxidant activity.

From some tropical American Anaxagorea species,
the aporphine alkaloids asimilobine and anaxa-
goreine have been isolated.

Botany Shrubs to small trees; twigs terete,
dengely brownish-puberulous but often soon
glabrescent. Leaves alternate, distichous, simple
and entire, petiolate; stipules absent. Inflores-
cence terminal, leaf-opposed, in axils of leaves, on
short axillary shoots or cauliflorous, short-pedun-
culate or sessile. Flowers with apically thickened
pedicels, bisexual, regular, (2-)3-merous, white,
greenish-white or yellowish-white; sepals ovate to
broadly ovate; petals in 1 or 2 whorls, fleshy; sta-
mens numercus, innermost often staminodial;
carpels several to numerous, superior. Fruit con-
sisting of several to many monocarps, these stipi-
tate and more or less distinctly beaked, densely
puberulous but often later glabrescent, greenish,
dehiscing along the wventral suture, 2-seeded.
Seeds with outer side convex, inner side flat,
smooth, shiny black.

The fragrant flowers are probably pollinated by
insects. The fleshy petals, which are often ap-
pressed, may form a small pollination chamber.
The seeds can be ejected through the ventral slit
of the monocarps for several metres by an explod-
ing mechanism when the pressure caused by the
drying and shrinking wall is high enough.

Anaxagorea is one of the comparatively few gen-
era of Annonaceae with dehiscent, pod-like mono-
carps, and is clearly distinet from all other genera.

Ecology Anaxagorea occurs in lowland rain for-
est, often primary forest but sometimes also in
secondary forest, up to 600(-1100) m altitude.

Genetic resources A. javanica and A. luzonen-
sis are both widespread and locally common, and
consequently not likely to be endangered. How-
ever, a third species, A. borneensis (Becc.) J. Sin-
clair, is only known from Borneo and may there-
fore be more at risk of genetic erosion.

Prospects Plant-derived oestrogens may exert
beneficial effects in the treatment of cardiovascu-
lar diseases, osteoporosis and menopause. Non-
steroidal cestrogens such as 8-isopentenylnarin-
genin isolated from A. luzonensis wood may open

the way to design drugs that selectively block the
unwanted effects of oestrogen (particularly the de-
velopment of breast and uterine cancer) and that
mimic its beneficial effects.

Literature 486, 582, 583, 634.

Selection of species

Anaxagorea javanica Blume

Fl. Javae 66, t. 32, 36A (1830).

Synonyms Anaxagorea  scortechinii
(1892).

Vernacular names Malaysia: kekapur, seko-
bang kechil, pali monyet (Peninsular). Thailand:
champuun (Bangkok, peninsular).

Distribution Thailand, Peninsular Malaysia,
Singapore, Sumatra, western Java and Borneo;
possibly also the southern Philippines,

Uses In Peninsular Malaysia, a decoction of the
roots has been given after childbirth as a protec-
tive medicine, whereas the seeds are used to pre-
serve clothes, in the same way as camphor. The
wood is occasionally used for rafters, and the bark
as cordage.

Observations A shrub or small tree up to
8(-15) m tall; leaves oblong to obovate, 10-22(-29}
cm x 3-12 em; flowers with outer petals mostly
more than 10 mm long, inner stamens staminodi-
al, carpels 7 or more; monocarps with beak up to 1
mm long, A, javanica occurs in lowland forest, pri-
mary as well as secondary, up to 500(-1100) m al-
titude. It is a variable species subdivided into 3
varieties; probably collections from the Philip-
pines described as A. radiata Robinson also belong
to this species.

Selected sources 121, 583,

King

Anaxagorea luzonensis A, Gray

U.S. Expl. Exped., Phan. 1: 27 (1854).

Synonyms Ancxogorea zeylanica Hook. &
Thomson (1855).

Vernacular names Philippines: dalairo (Taga-
log), bagang-agso (Bikol), bobonoyang (Cebu Bi-
saya). Thailand: kam-langwua thaloeng (Pra-
chuap Khiri Khan), chamaep (Trat), puun (Surat
Thani). Vietnam: qular] dlaaflu ngloox]ng.

Distribution Sri Lanka, the Andaman Islands,
Burma (Myanmar), Indo-China, Cambodia, Viet-
nam, Hainan, Thailand, central Java, eastern
Borneo, eastern Sulawesi, the Moluccas and the
Philippines.

Uses In the Philippines fresh leaves are used
topically to treat rheumatism in the joints. In
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Anaxagorea luzonensis A. Gray — 1, fruiting twig;
2, flower; 3, fruit.

Thailand chips of the heartwood are traded on lo-
cal markets for use as a blood tonic and to treat
muscle pain.

Ohservations A shrub up to 1.5(-—4) m tall;
leaves elliptical, (3.5-)6-21 em x 2-8 e¢m; flowers
with outer petals mostly less than 10 mm long,
gstaminodes absent, carpels up to 5; monocarps
with beak over 1 mm long. A. uzonensis occurs in
lowland forest, primary as well as secondary, up
to 600 m altitude.

Selected sources 284, 486, 583, 634, 760.

R.H.M.J. Lemmens

Ancistrocladus tectorius (Lour.) Merr.

Lingnan Sei. Journ. 6: 329 (1930),

ANCISTROCLADACEAE

2n = unknown

Synonyms Ancistrocladus extensus Wallich ex
Planchon (1849), Ancistrocladus pinengianus
Wallich ex Planchon (1849).

Vernacular names Indonesia;: akar bebulus,
belulus (Bangka), trung bulus (Belitung). Ma-

laysia: akar julong hitam, jenjulong akar, lidah
gsapi (Peninsular). Thailand: kra-maa (Khmer,
Saraburi), khon maa (central), li-daa saa-pee
(Malay, peninsular). Vietnam: trung qulaaln.

Origin and geographic distribution Burma
{Myanmar), Indo-China, southern China, Hainan,
the Andaman Islands, Thailand, Peninsular Ma-
laysia, the Riau and Lingga Archipelago, Bangka,
Belitung, southern Sumatra and western Borneo.

Uses In Peninsular Malaysia and Thailand, a

decoction of A. fectorius roots is used to treat
dysentery and malaria. In Peninsular Malaysia, a
decoction of the roots is drunk to improve blood
circulation. In Thailand, leaves are used to treat
kidney diseases, young leaves are eaten as
flavouring, whereas old ones are used for thatch-
ing. The stems are sometimes used, e.g. for roofing
boats and for arrows.
A. abbrevigtus Airy Shaw, endemic in West Africa,
is widely used in folk medicine, e.g. against malar-
ia and elephantiasis, and as a laxative; some other
species are also used in traditional medicine in
Africa.

Properties Several isoquinoline alkaloids have

been isolated from A. tectorius. Tests with bark
and leaf extracts confirmed its antimalarial activi-
ty. The naphthylisoquinoline alkaloid-containing
extracts showed potent growth-inhibiting activity
on Plasmodium falciparum and P. berghei in
vitro.
Several interesting alkaloids have been isolated
from A. korupensis D.W. Thomas & Gereau, na-
tive to Cameroon and Nigeria, Michellamines
showed more potent antioxidants in assays than
several compounds being considered clinically as
chemoprevention agents. These compounds and
korundamine A demonstrated in-vitro anticyto-
pathic activity against HIV-1. Korundamine A
and korupensamines exhibited in-vitro antimalar-
ial activity against Plasmodium falciparum. Ex-
tracts and pure naphthylisoquinoline alkaloids
derived from the African species A. abbreviatus
and A. barteri Scott-Elliot also showed in-vitro an-
timalarial activity. Furthermore, the triterpene
betulinic acid was isolated from the Indian A.
heyneanus Wallich ex J. Graham; it was found to
exhibit moderate to good in-vitro antimalarial ac-
tivity against Plasmodium falciperum. In addi-
tion, the naphthylisoquincline alkaloid dionco-
phylline A isolated from A. abbreviatus showed
molluscicidal and fungicidal activities.

Botany A liana or scandent shrub with tendril-
like shoots provided with curved, ultimately
woody hooks mostly arranged unilaterally. Leaves
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alternate, usually crowded above some older
hooks, simple and entire, mostly elliptical-obo-
vate, 9-30 cm x 3-10 ¢m, glabrous, minutely pit-
ted, venation reticulate, sessile; stipules absent.
Inflorescence usually between the crowded leaves,
dichotomously branched with divaricate, up to 15
em long branches. Flowers often crowded at the
tips of the inflorescence branches, bisexual, regu-
lar, 5-merous, small; pedieel articulate; calyx with
short tube and 5 unequal lobes enlarged and
wing-like in fruit, some or all lobeg with promi-
nent glands; petals united at base, obliquely
ovate, 3-3.5 mm long; stamens 10, alternately un-
equal, filaments broadened at base; ovary inferior,
1-celled, protruding into a nipple-shaped elonga-
tion bearing 3 articulated styles. Fruit a nut
crowned by the much enlarged unequal calyx
lobes up to 5 cm x 2 em. Seed obconical with flat
apex, c. 5 mm long; endosperm ruminate. Seedling
with epigeal germination; cotyledons thin, leaf-
like.

The hook-like structures are modified peduncles.
The hooks sometimes have enlarged tips, which

Ancistrocladus tectorius (Lour.) Merr. — 1, branch
with inflorescence; 2, flower; 3, flower in longitudi-
nal section; 4, fruit.

are flowers with smaller perianth and reduced
stamens and ovary. The leafy branches arise from
the axil of hooks.

Ancistrocladus consists of approximately 22
species, 13 of which occur in tropical Africa and 9
in tropical Asia. The affinity of the genus is un-
clear and it is classified in a separate family.
Dipterocarpaceae have most often been suggested
as related, mainly because of the rather similar
fruits. The occurrence of similar naphthyliso-
quinoline alkaloids in the African family Dionco-
phyllaceae hag been reason to suggest a phyloge-
netic link with Ancistrocledaceae. This is also sup-
ported by comparative studies of the wood.

Ecology A. tectorius occurs in mixed forest and
scrub vegetation in the lowland, often near the
sea, sometimes close to the beach, mostly on
siliceous soils.

Genetic resources A. fecforius is rather wide-
spread and is not very demanding as far as habi-
tat is concerned. It does not seem to be easily li-
able to genetic erosion.

Prospects The naphthylisoquineline alkaloids
present in Arcistrocladus proved to be pharmaco-
logically very interesting. Several of these have
potent antimalarial activity, indicating a confir-
mation of the use in traditional medicine against
malaria, and, in A. korupensis from Africa, also
anti-HIV activity. However, organic and aqueous
extracts of A. fectorius have been shown to be in-
active in in-vitro anti-HIV assays.

Literature 108, 247, 260, 457,

Other selected sources 121, 282, 596, 643,
705, 731, 800.

H.C. Ong

Anneslea fragrans Wallich

Pl asiat. rar. 1: 5, t. 5 (1829).

THEACEAE

2n = unknown

Vernacular names Cambedia: sau phi. Thai-
land: saraphi, hak (northern), ban ma (north-east-
ern). Vietnam: lu[uw]lowlng x[uw][owlng, chlef]
bleslo.

Origin and geographic distribution Burma
(Myanmar), Indo-China, southern China, Hainan,
Thailand and Peninsular Malaysia.

Uses In Cambodia, the bark, mixed with other
drugs, has been applied to treat dysentery and as
a vermifuge, and the leaves have been used in a
complex mixture which was considered a good
remedy for fever, In China, the bark is used to
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treat diarrhoea and dysentery, and in Vietnam
and China against liver inflammation.

Botany A small to medium-sized tree up to 25
m tall, with colurnnar bole, not buttressed; outer
bark reddish, smooth or shallowly grid-cracked,
inner bark fibrous, brown. Leaves alternate, sim-
ple and entire, lanceolate to ocblanceolate or obo-
vate, 6-15 cm x 2.5-5.5 cm, cuneate at base, usu-
ally acute at apex, leathery; petiole 2-3 em long;
stipules absent. Inflorescence terminal, umbel-
like. Flowers bisexual, regular, 5-merous, with 2
bracteoles subtending the calyx; calyx with un-
equal, up to 1.5 cm long lobes, persistent; petals
shortly connate at base, up to 2 cm long, constrict-
ed below the middle; stamens numerous, anthers
linear, with prolonged connective; ovary semi-in-
ferior to inferior, 2-3-celled, style f{iliform, persis-
tent. Fruit berry-like, globular te ovoid, ¢. 2 ¢cm in
diameter, crowned by the calyx lobes, with several
seeds.

Anneslea consists of 3-7 species, depending on the
gpecies concept, and has the same area of distribu-
tion as A. fragrans. In addition A. steenisii Kobus-
ki occurs in the mountains of northern Sumatra
and A. lanceolata (Hayata) Kanehira in Taiwan.
A. fragrans is a variable species within which sev-
eral varieties have been distinguished. In Malesia
(Peninsular Malaysia) only var. crassipes (Hook.f,
ex Choisy) Pierre (synonym: A. crassipes Hook.f,
ex Choisy) has been found.

Ecology A. fragrans occurs scattered or in small
groups in open deciduous or evergreen forest, par-
ticularly at the summit or on ridges of hills and
mountains, at 800-2000 m altitude.

Genetic resources A. fragrans is fairly widely
distributed, and often grows in inaccessible loca-
tions in mountainous regions. It is therefore un-
likely to be endangered by habitat destruction.

Prospects Too little is known about the proper-
ties and phytochemistry of A. fragrans to judge its
potential as a medicinal plant.

Literature 494, 732,

Other selected sources 121, 249, 990.

R.H.M.J. Lemmens

Anredera Juss.

Gen. pl.: 84 (1789}.

BASELLACEAE

x =unknown; A. cordifolia: 2n = 24

Origin and geographic distribution Anrede-
ra consists of approximately 10 species, and orig-
inates from the warmer parts of America. A. scan-

dens was introduced as an ornamental in the
Philippines already at the beginning of the 19th
Century.

Uses In the Philippines, the tuberous roots of A.
scandens are used topically to hasten the ripening
of hoils. They are applied traditionally in Mexico
for the treatment of broken bones and flesh
wounds. Chapped leaves of A. cordifolia in boiling
water are used in folk medicine in Colombia and
Taiwan to treat diabetes and as an analgesic. In
Laos, the entire plant is applied in cases of arthri-
tis, diarrhoea and to wounds.

Properties Triterpencid saponins such as

boussingoside Al are responsible for the hypogly-
caemic activity of A, cordifolia extracts, as has
been demonstrated in experiments with rats and
mice with induced diabetes. In addition to several
houssingosides, other triterpenes including lar-
reagenin A, oleanolic derivatives and ursolic acid
have been isolated.
Significant wound healing and anti-inflammatory
properties have been found in Anredera species
used as a medicinal plant in tropical America; ex-
tracts had no effect on cell proliferation and did
not exhibit mutagenic activity. Ethanolic extracts
of A. cordifolia showed inhibitory effects on spas-
mogen-induced contractions of isolated gastric
fundus preparations of rats. An aqueous extract of
dried A. cordifolia buds showed antihepatotoxic
activity in rats at a dose of 30 mg/kg. A retrochal-
cone was isolated from A. scandens roots.

Botany Branched perennial climbing herbs
with annual or short-lived shoots arising from a
fleshy rhizome or tuberous roots; shoots up to 6 m
long. Leaves alternate, simple and entire, slightly
fleshy, sessile or shortly petiolate; stipules absent.
Inflorescence an axillary raceme or spike, simple
or branched. Flowers bisexual, sometimes func-
tionally unisexual, regular, sweet-scented; pedicel
articulate, with 2 pairs of bracteoles at the apex,
lower pair small, connate, forming a cuplet, or free
and caducous, upper pair tepaloid, convex or boat-
shaped, often keeled or even winged on the back;
perianth consisting of 5 segments connate at base,
patent and thin in anthesis, later thickening and
enclosing the fruit; stamens 5, inserted on the
tepals; ovary superior, 1-celled, style splitting to
various degrees into 3 arms, each with an oblong
to club-shaped papillose stigma. Fruit a globose
utricle enclosed by the perianth, indehiscent, 1-
seeded. Seed lens-shaped, with semi-circular to
horseshoe-shaped embryo.

Anredera does not produce seeds in Malesia. It
can be confused with Basella, the only other genus
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of Basellaceae occurring in Malesia, which differs
in its very fleshy perianth enclosing the fruit. B.
alba L., which is primarily a popular vegetable, is
also used in traditional medicine.

Ecology A. scandens apparently needs a dry
gseason for its development and grows badly in
perhumid climates.

Management Anredera can be propagated veg-
etatively by small tubercles found in the axils of
the leaves. Leaf spots caused by Alternaria alter-
rate have been observed an cultivated A. cordifo-
lia.

Genetic resources Both Anredera species
treated here are widely cultivated throughout the
world, but they are only locally present in Malesia
as a result of a few introductions. The genetic di-
versity is therefore likely to be limited, the more
so since they do not produce seeds in this region
and are only vegetatively propagated.

Prospects The hypoglycaemic and anti-inflam-
matory activities of Anredera extracts deserve
more attention.

Literature 233, 247, 567.

Anredera cordifolia (Ten.) v. Steenis - 1, flowering
twig: 2, flower bud; 3, flower; 4, opened perianth
and stamens.

Selection of species

Anredera cordifolia (Ten.) v. Steenis

Fl. Males., ser. 1, 5(3) 303 {1957).

Synonyms Boussingaultia cordifolia Ten.
(1853), Boussingaultia gracilis Miers (1864),
Boussingauliia baselloides auct. non Humb., Bon-
pl. & Kunth.

Vernacular names Madeira vine, mignonette
vine {Am). Vietnam: m[ufIng tlow]i ¢[ur].

Distribution Native to tropical South America,
introduced in many tropical countries, e.g. in Viet-
nam and Java.

Uses Chopped leaves in boiling water are used
in folk medicine in Colombia and Taiwan to treat
diabetes and as an analgesic.

Observations A perennial climber with thick
rhizome and short-lived shoots up to 6 m long;
leaves ovate to subcordate, 1-11 cm x 1-8 cm;
flowers with lower bracteoles connate and forming
a cuplet, upper bracteoles flattened, not keeled,
perianth white, patent in anthesis. A. cordifolia
is planted as an ornamental in the lowlands of
Java.

Selected sources 233, 247, 556, 561, 567.

Anredera scandens (L.) Moq.

DC., Prodr. 13(2): 230 (1849).

Vernacular names Philippines: malabato, oli-
bato (Tagalog).

Distribution Native to tropical America, intro-
duced and naturalized in the Philippines.

Uses In the Philippines, the tuberous roots are
applied topically to hasten ripening of boils. They
are used traditionally in Mexico for the treatment
of broken bones and flesh wounds.

Observations A perennial climber with large
tuberous roots and short-lived shoots up to 5 m
long; leaves avate to ovate-oblong, 1.5-8.5 cm x
1-6 em; flowers with lower bracteoles free, ca-
ducous, upper bractecles boat-shaped, broadly
winged on the back, perianth greenish-white, lit-
tle opening in anthesis. A. scandens is planted as
an ornamental and naturalized in the lowlands of
the Philippines.

Selected sources 126, 247, 760.

R.H.M.J. Lemmens
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Antidesma montanum Blume

Bijdr. fl. Ned. Ind. 17: 1124 (1827).

EuPHORBIACEAE

2n = unknown

Synonyms Antidesma nitidum Tul. (1851).

Vernacular names Indonesia: ande-ande, ke-
nyan pasir, wunen (Javanese). Malaysia; gunchi-
ak, gunchian, berunai (Peninsular), Thailand: ma-
mao khon (Chiang Mai), mamao hin (Chumphon),
mao polo (Trang, Surat Thani). Vietnam: chlof]i
mlofli n[usli, chlofli m{ofiglaaln l[ox]m.

Origin and geographic distribution A. mon-
tanum occurs from Burma (Myanmar), Indo-Chi-
na and Thailand to western Malesia (Peninsular
Malaysia, Sumatra, Java, the Lesser Sunda [s-
lands, the Philippines and Sulawesi).

Uses In Peninsular Malaysia grated roots of A,

montanum in water have been used internally to
treat measles, chickenpox and malaria, and the
leaves externally against headache and thrush in
children. In Thailand roots and stems are used as
a diuretic. The fruits are reportedly edible.
The leaves of other Antidesma species are also
used medicinally in South-East Asia, e.g. those of
A. ghaesembilla Gaertner which serve in poultices
to treat headache, scurf and swellings, and in an
infusion against fever, those of A. cuspidatum
Miill. Arg. to treat flatulence, and those of A,
bunius (L.) Sprengel which are acid and di-
aphoretic and used as stimulant and to treat
syphilis. These species are primarily used for their
timber and, in the case of A, bunius, also for their
edible fruits. In Java, leaves of A. bunius are also
commonly applied in traditional veterinary medi-
cine for sheep and goats. A. nreurocarpum Miq.
and A. tetrandrum Blume play a role in magic rit-
uals in Siberut.

Properties No information is available on the
phytochemistry or pharmacclogical properties of
A. montanum, except the presence of the peptide
alkaloids aralionine B and myrianthine B, Triter-
penes have been found in several other Antidesma
species, e.g. A. bunius. The alkaloid scutianine
has been isolated from a Philippine Antidesma
species (probably A. microcarpum Elmer); in ani-
mal models, this compound has exhibited anti-in-
flammatory activity, Seed extracts of A. bunius
show molluscicidal activity.

Botany A shrub or small tree up to 15 m tall,
with finely puberulous stems. Leaves alternate
and distichous, simple and entire, elliptical-ob-
long, 7-20 cm x 3-8 cm, acuminate, membranous,
conspicuously pinnately veined, hairy only on the

veing; petiole 3-7(-12) mm long; stipules subulate,
caducous. Male inflorescence branched, slender,
female inflorescence often simple. Flowers small,
unisexual, solitary in the axil of bracts; calyx
3-4{~-5)-lobed, lobes short and broad, often irregu-
larly dentate; petals absent; male flowers with 34
stamens inserted between the lobed disk, rudi-
ment of pistil glabrous; female flowers with supe-
rior, glabrous, 1{-2}-locular avary, 3 styles and
annular digk. Fruit a small drupe, globose, ellip-
soid or obovoid, 5-8 mm long, glabrous, dark red
at maturity, often white-pustulate when dry.
Seedling with epigeal germination; cotyledons
emergent, leafy; hypocotyl elongated.

Antidesma comprises about 200 species distrib-
uted in the Old World trapics, but mainly in tropi-
cal Asia. Some authors separate the genus from
the Fuphorbiaceae and place it in a separate fami-
ly, the Stilaginaceae. It is often difficult to identify
the individual species.

Ecology A. montanum occurs in primary as
well as secondary forest, riverine forest and
shrubby vegetation up to 1000 m altitude, and is
common. It is recorded from many different soils,
inchuding clay, sandstone, limestone and peat.

Genetic resources It is unlikely that A. mon-
tanum will become threatened because it is com-
mon in its large area of distribution and is not dis-
criminating in habitat.

Prospects Research is needed to confirm the re-
puted beneficial effects of A. montanum in tradi-
tional medicine.

Literature 45, 121,

QOther selected sources 19, 20, 22, 23, 24, 62,
990,

R.H.M.J. Lemmens

Apostasia nuda R.Br.

Wallich, Pl. asiat. rar. 1: 76 (1830},

ORCHIDACEAE

2n =48

Synonyms Apostasia brunonis Griff. (1851),
Apostasia lobbii Reichenb. f. (1872), Adactylus
nudus {R.Br.) Rolfe {1896).

Vernacular names Indonesia: si sarsar bu-
lung, si marsari-sari, duhut bane-bane (Sumatra).
Malaysia: pokok pelampas budak, kenching pe-
landok, menkuang tikus (Peninsular). Singapore:
carmion. Vietnam: e[oor] lan trlaafln.

Origin and geographic distribution A. nuda
occurs in Burma (Myanmar), Cambodia, southern
Vietnam, peninsular Thailand, Peninsular Malay-
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sia, Sumatra, Bangka, western Java and Borneao,

Uses In Peninsular Malaysia, a decoction of A.
nuda roots has been used as a poultice to treat di-
arrhoea, and a decoction of the fruits to treat sore
eves. A. wallichii R.Br. has reportedly been used
against diabetes in Peninsular Malaysia.

Botany An erect, completely glabrous terrestri-
al herb with scaly rhizome and aerial roots from
the lower part; stem often branched, up to 60(~70)
cm tall. Leaves alternate, distinetly spaced, lin-
ear-lanceolate, (13-)17-27(-45) cm x 0.5-1.5 cm,
tapering into an apical filiform tubular prolonga-
tion, veins numerous. Inflorescence a terminal
branched and pendulous raceme, with a tuft of
sterile bracts at base. Flowers slightly zygomor-
phic, 3-merous; pedicel short, irregularly ribbed,
sepals and petals recurved, keeled and cuspidate,
white or yellow; stamens 2, on a column formed by
the base of the filaments and of the style; ovary in-
ferior, cylindrical and triangular in cross-section,
3-locular, style free in upper part, stigma distinct.
Fruit a thin-walled capsule with numerous seeds.
Seeds regularly alveolate to nearly smooth, with
apical appendage.

A. nudae can be found flowering and fruiting
throughout the year.

Apostasia consistg of 7 species and is distributed
from Nepal and Sri Lanka to Japan and Queens-
land (Australia), 6 species occur in Malesia. Apos-
tasia 1s often considered as belonging to Orchi-
daceae. However, it differs by the 2 anthers borne
on separate filaments and the free style and stig-
ma, and is placed by some authors in a separate
family Apostasiaceae together with Newwiedia.
There is still considerable disagreement in litera-
ture whether Apostasia and Newwiedia should be
considered to represent a separate, primitive
group (tribe or subfamily) in Orchidaceae, or a
separate family. The possession of predominantly
simple perforation plates in root vessels seems to
point to a position as a sister group to the orchids
and not to an ancestral position. Apostasic resem-
bles Cureuligo (Hypoxidaceae), but it does not
seem closely related.

Ecology A. nuda occurs in the undergrowth of
primary forest, mostly on hills and mountain
slopes at 100-1300 m altitude.

Genetic resources Apostasic species are re-
stricted to a type of habitat that is under increas-
ing pressure: the undergrowth of lowland primary
rain forest. Therefore, they may easily become en-
dangered, especially the species with limited dis-
tribution {(e.g. A. latifolic Rolfe and A. parvula
Schiltr.) and those which are rare (e.g. A. elliptica

J.J. Smith). A. nuda may already be suffering
from genetic erosion in parts of its fairly large
arvea of distribution.

Prospects Research is needed to confirm the re-
puted beneficial effects of A. nuda in traditional
medicine of Peninsular Malaysia.

Literature 121, 203.

Other selected sources 249, 334, 440, 890,

Diah Sulistiarini

Aquilaria cumingiana (Decne.) Ridley

Journ. Straits Br. Roy. As. Soc. 35: 80 (1901),

THYMELAEACEAE

2n = unknown

Synonyms
(1843).

Vernacular names Indonesia: giba kolano
(Halmahera). Philippines: palisan (Tagalog), bago
(Manobo), binukat (Aklan Bisaya).

Origin and geographic distribution A. cu-
mingiana occurs in the Philippines, southern Bor-
neo (Sampit region) and the Moluccas (Morotai
and Halmahera).

Uses In the Philippines the bark and roots of A.

cumingiana are applied to wounds to stop bleed-
ing, whereas bark, wood and fruits are used as a
substitute for quinine.
A. malaccensis Lamk (synonym: A. agallocha
Roxb.} is more commonly used medicinally. How-
ever, its most important product is the famous
agar wood: resin-containing heartwood produced
from old and diseased trees, which is highly es-
teemed as incense for ceremonial purposes. The
incensge is also used against cancer, especially of
the thyroid gland, and in China as a sedative
against abdominal complaints, asthma, colics and
diarrhoea, and as an aphrodisiac, carminative and
insect repellent. Grated wood enters into various
preparations used especially during and after
childbirth, and to treat rheumatism, smallpox and
abdominal pains. It is used as a blood and heart
tonic in Thailand. Wood of A, crassna Pierre ex H.
Lecomte is considered to be stomachic and tran-
quillizing in traditional medicine in Vietham, and
is prescribed as a powder, aqueous preparation or
tincture against gastralgia, nausea, vomiting and
anxiety.

Properties No information is available on phy-
tochemistry or pharmacological properties of A
cumingiona.

A benzene extract of A. malaccensis wood showed
neuroleptic properties in tests with mice; jinkoh-

Gyrinopsis  cumingiana Decne.
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eremol and agarospirol were identified as the ac-
tive principles. Tests with rats suggest that an
aqueous extract inhibits the immediate hypersen-
sitivity reaction by inhibition of histamine release
from mast cells. A hot water extract of the wood
exhibited smooth muscle relaxant activity on
acetylcholine and histamine induced motility ac-
tivities.

Cytotoxic compounds have also been demonstrat-
ed in the bark and wood of A. malaccensis. A wood
extract exhibited significant activity in the Eagles’
carcinoma of the nasopharynx test system. A bark
extract showed distinct activity in the P-388 lym-
phocytic leukaemia system in vitro, but was inac-
tive against the same system in vivo; the cytotoxic
compounds from the bark were identified as 1,3-
dibehenyl-2-ferulyl glyceride and 12-O-n-deca-
2,4,6-trienoylphorbol-13-acetate. An alcoholic ex-
tract of the wood has been reported to exhibit mild
cardiotonic activity. Decoctions of the wood of A.
malaccensis are said to have antimicrobial proper-
ties, e.g. against Mycobacterium tuberculosis and
Shigella flexneri.

Botany A shrub or small tree up to 5 m tall;

bark grey, mottled, smooth, bast consisting of
silky fibres; yvoung branches initially densely pu-
bescent but glabrescent. Leaves alternate, simple
and entire, oblong-lanceolate to elliptical-oblong
or ovate-oblong, 14-18 ecm x 5.5-8.5 c¢m, usually
cuneate at base, acute or acuminate at apex, char-
taceous to subcoriaceous, usually glabrous, pin-
nately veined with 12-18 pairs of veins; petiole
4-6 mm long; stipules absent. Inflorescence usual-
ly axillary, often simple and umbelliform; pedun-
cle ¢. 5 mm long. Flowers bisexual, regular, usual-
ly 5-merous, 13-16 mm long, whitish; pedicel ¢c. 3
mm long, articulated at base; calyx tube cylindri-
cal, puberulous, lobes 2-3 mm long; petaloid ap-
pendages usually 10, united into a ring and insert-
ed near apex of the calyx tube; stamens usually
10, inserted near petaloid appendages, sessile;
ovary superior, short-stiped, 2-loculate, style
short, stigma capitate. Fruit a globose to ellipsoid
loculicidal capsule, protruding laterally from the
split floral tube, ¢. 2 cm long, orange-red, 1-2-
seeded. Seeds broadly ovoid, plano-convex, ¢. 1 em
long, with a short appendage.
Aguilaria consists of approximately 15 species
and occurs in tropical and part of subtropical Asia.
It is most closely related to Gyrinops, which dif-
fers in its 5 stamens.

Ecology A. cumingiana occurs in primary forest
at low and medium altitudes.

Genetic resources The extremely high prices

paid for high quality agar wood and for the essen-
tial oil and the indiscriminate felling of diseased
and healthy trees threaten natural stands of sev-
eral Aquilaria species including A. malaccensis
with extinction, A, malaccensis is listed in Appen-
dix IT of the Convention on International Trade in
Endangered Species of wild fauna and flora
(CITES). A. cumingiana with its shrubby habit
does not seem to be exploited for this purpose, but
its preference for lowland primary forest and the
high pressure on this type of habitat in its area of
distribution warrant attention for protection mea-
sures.

Prospects Research is needed to confirm the re-
puted medicinal properties of A. curingiena. This
seems worthwhile in the light of the pharmacolog-
ical activity demonstrated in other Aquilaria
gpecies,

Literature 247, 760.

Other selected sources 300, 482 671, 699,
711, 1058.

Cheksum S. Tawan

Aralidiem pinnatifidum (Jungh. & de
Vriese) Miq.

FL. Ned. Ind. 1(1): 763 (1856).

ARALIDIACEAE

2n =c. 40

Vernacular names Brunei: daun tutchol antu
(Iban). Indonesia: kayu attarodan (Sumatra, Ba-
tak), segentut (Gayo), medung (general). Malay-
sia: balai, sebalai, hempedu buaya (Peninsular).
Thailand: khot nok kuut (Phangnga), phrom-
makhot (Nakhon Si Thammarat, Trang}, phapuu
nga (Yala).

Origin and geographic distribution A. pin-
natifidum is distributed in peninsular Thailand,
Peninsular Malaysia, Singapore, Sumatra and
Borneo.

Uses In Peninsular Malaysia, the leaves of A.
pinnatifidum are reputedly used as a poultice to
treat boils and are used as a diaphoretic against
fever. A decoction of the leaves is said to be useful
in a foment for treating rheumatism. A decoction
of the roots is drunk or a piece of the stem is
placed in the mouth to induce bowel movement.
Smoke from burning leaves is used to repel insects
from rice flelds. A. pinnatifidum is listed among
plants used as dart poison. The dull red and hard
wood is sometimes used for construction, but it is
only available in smaller dimensions. It may be
useful for flooring and furniture.
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Properties The iridoid glucosides griselinoside
and aralidioside have been isolated from A. pin-
natifidum. Flavonoid constituents are absent in
the leaves. A general phytochemical screening
showed the presence of alkaloids and terpenes in
the leaves.

The wood is dull red, hard and with fine grain. It
often splits badly during drying.

Botany A small dicecious tree up to 10 m tall,
rarely up to 20 m tall, with bole up to 25 em in di-
ameter; buds enclosed in long-shedding leaf-bases.
Leaves arranged spirally, pinnately incised, fre-
quently as deep as the midrib, with lobes oblong-
acuminate and deeurrent on the midrib, occasion-
ally blade entire and broadly ovate, ¢. 30 ecm long,
glabrous; petiole 5-12 e¢m long, clasping the stem;
stipules absent. Inflorescence a terminal or occa-
sionally axillary panicle, up to 50 em long, pendu-
lous, many-flowered. Flowers small, unisexual, 5-
merous, creamy or red-tinged, fragrant; pedicel
articulated; calyx and petals densely puberulent,

Aralidium pinnatifidum (Jungh. & de Vriese)
Miq. ~ 1, flowering branch; 2, bud of male flower;
3, male flower; 4, bud of female flower; 5, female
fower; 8, fruit; 7, seed.

petals imbricate; male flowers with persistent
petals, 5 stamens and rudimentary ovary; female
flowers with caducous petals, 5 staminodes and
inferior, 1-celled ovary, styles 3-4. Fruit drupe-
like, usually obliquely ellipsoid, up to 4.5 cm long,
purplish or black and juicy when ripe, 1-seeded.
Seed broadly ellipsoid, up to 2.5 ¢m long, with
deep ruminations at the surface.

A. pinnatifidum can be found flowering and fruit-
ing throughout the year. It is the single species of
a genus which was often included in Araliaceae or
Cornaceae. However, it has several unique fea-
tures. For that reason, it was suggested that it be
placed separately in Griseliniaceae because it
seemed to be related to Griselinia. After a multi-
disciplinary study however it was concluded that
the establishment of a separate family Aralidi-
aceae was most appropriate. A. pinnatifidum can
be mistaken for Artocarpus species, which have
similar leaves.

Ecology A. pinnafifidum occurs frequently in
primary rain forest, but is also commonly found in
open bamboo forest and secondary regrowth, up to
1250 m altitude, in Borneo up to 1800 m.

Management A. pinnatifidum can be cultivat-
ed easily; it has no special requirements and
grows well under partial shade or under open but
cool conditions, such as forest edges.

Genetic resources Concerns about A. pinnati-
fidum being endangered seem to be unnecessary
because it is common in many regions, even in sec-
ondary regrowth, and is not often gathered.

Prospects Little is known about the con-
stituents of A, pinnatifidum, and nothing about
its pharmacological properties. Compounds such
ag flavonoids, which often have interesting phar-
macological activities, are very poorly represent-
ed. It is still uncertain whether the traditional us-
es bear any relation to active constituents.

Literature 121, 247.

Other selected sources 282, 427, 705, 731,
744,

H.C. Ong

Ardisia Sw.

Prodr.: 3, 48 (1788).

MYRSINACEAE

x =23; A. crenata, A. solanacea: 2n = 46

Origin and geographic distribution Ardisia
comprises almost 400 species and shows a pan-
tropical distribution. It occurs throughout South-
East Asia with western Malesia as the main cen-
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tre of diversity. For southern Vietnam 48 species
have been recorded, Thailand has some 72
species, Peninsular Malaysia 75, Borneo 92 and
New Guinea 31.

Uses Common uses of Ardisia in traditional

medicine in South-East Asia include the external
treatment of skin diseases, wounds and rheuma-
tism and internal application against stomach-
ache and fever. For these purposes, usually a de-
coction of the roots or leaves is used.
The wood is occasionally used for posts in local
housge building, e.g. that of A. copelandii Mez and
A. lanceolata Roxb. The fruits of some species are
edible, e.g. those of A crenate and A. lurida
Blume. Young shoots and leaves of A. elliptica
Thunberg and A. lacvigata Blume are sometimes
eaten raw or cacked as a vegetable, whereas in the
Philippines flowers and fruits of A. squaemulosa
Presl are cooked as a flavouring with fish. The
bark of A. serrate (Cav.) Pers. is occasionally used
for tanning, and the fruits of A. solanacea for dye-
ing a vellowish colour. Some Ardisia species are
planted as an ornamental. A. jeponica (Hornst.)
Blume from China and Japan is used in tradition-
al medicine to treat coughs and uterine bleeding.

Properties Root extracts of A. oxyphylla
showed significant activity against Eniamoeba
histolytice and Trichomonas vaginalis in vitro.
The active compound was identified as the benzo-
quinone rapanone.

A methanol extract of leaves and twigs of the
Philippine A. twahigensis Elmer, as well as the
alkenylphenol ardisenone isolated from it, demon-
strated moderate cytotoxicity against several hu-
man cancer cell lines in culture. Ardisiphenals
A-C, isolated from A. sanguinolenta fruits, show-
ed scavenging activity and cytotoxicity against
murine breast cancer cell lines. A benzoquinonoeid
compound with antimetastatic and antitumour ef-
fects was igolated from A. erenata in Korea.
Bergenin derivatives and other triterpenocid sa-
ponins have been isolated from A. crenate roots.
The triterpencid saponins ardisicrenoside C and D
showed inhibitory activity on ¢cAMP phosphodi-
esterase, whereas an aqueous acetic acid extract
of the roots showed utero-contracting activity in
rats, with ardisiacrispin A and B as the active
compounds. A cyclic depsipeptide isolated from A.
crenata inhibits platelet aggregation, decreases
blood pressure and has hypotensive and cytotoxic
activities.

Ethanolic extracts of A. solanacea leaves, stems
and seeds showed distinet activity against many
gram-positive and gram-negative bacteria. This

species is rich in bergenin, and shows anti-acetyl-
choline activity.

The methanol extract of aerial parts of A, japonica
showed moderate anti-human immunodeficiency
virus (HIV) activity in vitro. Several triterpenoid
saponins have been isolated, but only bergenin
and norbergenin showed weak anti-HIV activity.
Two alkenyl-1,4-benzoquinones, ardisianones A
and B, and maesanin isolated from its roots are 5-
lipoxygenase inhibitors. Two benzenoids with an-
tituberculosis activity, ardisinols I and II, were
isolated from A. japonica.

Several 1,4-benzoguinone derivatives named ar-
disiaquinones have been isolated from the Japan-
ese A. sieboldii Miq.; these showed inhibitory ef-
fect on 5-lipoxygenase, with ardisiaquinone A as
the most potent enzyme inhibitor. Twe saponins
isolated from A, pusilla ADC. from China and
Japan showed marked immunhomodulatory and
anfitumour activities.

Botany Shrubs or small trees, rarely subshrubs

or medium-sized trees up to 12(-35) m tall;
branches often flattened-triangular at base.
Leaves alternate, occasionally subopposite or sub-
verticellate, simple, entire to toothed, dotted with
glands, sometimes scaly; stipules absent. Inflores-
cence an axillary or terminal raceme, panicle,
cyme, corymb or umbel. Flowers hisexual, (4-)5-
merous; calyx deeply split, often dotted with
glands; corolla usually with very short tube, lobes
overlapping to the right; stamens inserted to the
corolla tube by very short filaments; ovary superi-
or, l-locular, style slender, stigma minute. Fruit a
globose drupe, usually red-purple to black when
mature, l-seeded. Seed globose. Seedling with
epigeal germination; cotyledons emergent, rudi-
mentary or leafy; hypocotyl elongated; leaves
arranged spirally, involute.
In recent years many new species have been de-
seribed in Ardisia. It is subdivided into 17 subgen-
era. The genera Tetrardisia and Afrardisia from
Africa were recently included in Ardisia. Self-com-
patibility is widespread in Ardisia.

Ecology Most Ardisia species are shrubs or
treelets growing in the understorey of lowland
evergreen forest, but some can be found up to
2500 m altitude.

Management Propagation of some Ardisia
species (e.g. A. crenata) by stem and root cuttings
has been practised successfully.

Genetie resources As can be expected in such
a large genus, some species are widely distributed
and common, whereas others are endemic to small
areas and uncommon (e.g. A. crassa). Those
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species which are in demand for medicinal purpos-
es are usually the more common ones (e.g. A. cre-
nata, A. sanguinolenta).

Prospects Ardisio has been shown to possess
very interesting pharmacological properties,
mainly due to the presence of benzoquinone deriv-
atives and triterpenoid saponing. Several of these
properties seem to justify more research.

Literature 121, 249, 262, 365, 542, 747, 883,
967, 1052.

Selection of species

Ardisia crassa C.B. Clarke

Hook.f., FI. Brit. India 3: 518 (1882).

Vernacular names Malaysia: pokok pelandok
paya, sepuri tanah (Peninsular).

Distribution Peninsular Malaysia and Singa-
pore.

Uses In Peninsular Malaysia boiled roots are
applied as a plaster to treat rheumatism.

Observations A shrub or small tree; leaves el-
liptical, 10-22.5 ecm x 4-6 ¢m, glabrous, secondary
veins 20-25 pairs; inflorescence a condensed, al-
most capitate cyme; corclla pinkish; fruit ¢. 6§ mm
in diameter. A. crassa is uncommon in lowland
forest.

Selected sources 121, 789, 835, 990,

Ardisia crenata Sims

Curtis’ Bot. Mag. 45: pl. 1950 (1818).

Synonyms Ardisia crispa ADC. (1834).

Vernacular names Village ardisia, coralberry,
spiceberry (En). Indonesia: mata ayam {Bangka),
popinoh (Lampung). Malaysia: mata ayam, mata
pelandek. Philippines: atarolon, tagpo (Tagalog).
Cambodia: ping chap. Thailand: chamkhruea
{northern), tinchamkheck (north-eastern), tappla
{south-eastern). Vietnam: tr{ojlng d[ux]a, clowlm
nguloojli rlawing.

Distribution India, Sri Lanka, Burma (Myan-
mar}, Indo-China, southern China, southern Ko-
rea, southern Japan, Peninsular Malaysia, Suma-
tra, Java and the Philippines.

Uses The juice is used externally against skin
diseases and earache and internally against fever,
cough and diarrhoea. A. crenata is alse used to
treat infections of the respiratory tract and men-
strual disorders. The small fruits are edible and
said to be sweet. Leaves are eaten as a vegetable
in salads. It is commonly planted as an ornamen-
tal; it is popular because of its bright red fruits.

Observations A shrub up to 2(-3) m tall; leaves

Ardisia crenata Sims — 1, root system; 2, flowering
branchlet; 3, fruiting branch.

elliptical-lanceolate or oblanceolate, 615 cm x 2-4
cm, glabrous, with many glandular dots and dis-
tinet marginal glands, secondary veins 12-18
pairs, indistinct; inflorescence subumbellate or
corymbose, terminal on branchlets; corolla 4-6
mm long, white or pinkish; fruit 6-8 mm in diame-
ter, bright red. A. crenata is common in lowland
forest, often in humid locations, up to 1200 m alti-
tude.

. Selected sources 62, 121, 249, 334, 412, 429,
430, 448, 633, 967, 990.

Ardisia fuliginosa Blume

Bijdr. 1. Ned. Ind.: 692 (1826).

Distribution Sumatra, Java, Borneo and the
Lesser Sunda Islands.

Uses Dried sap from the stem is heated together
with coconut milk and Curcuma rhizomes and
used in western Java to treat scabies,

Observations A shrub or small tree up to 5 m
tall; leaves elliptical to lanceolate or cbovate-
lanceolate, 824 cm x 2.5-10 cm, glabrescent but
often pubescent on veins below, secondary veins
9-12 pairs; inflorescence a short axillary raceme;
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corolla 2.5-5 mm long, whitish or pinkish; fruit c.
5 mm in diameter. A. fuliginosa occurs in forest up
to 1750 m altitude.

Selected sources 62, 334, 378, 896.

Ardisia humilis Vahl

Symb. bot. 3: 40 (1794).

Vernacular names Indonesia: lampeni (Sun-
danese), lempeni (Javanese), jambulan pante
(Malay, Manado).

Distribution Sumatra, Java, Sulawesi and the
Moluccas.

Uses In western Java the leaves are used to
treat scabies. The fruits are administered as a
vermifuge and cardiotonic.

Observations A shrub or small tree up to
5(-10) m tall; leaves obovate to narrowly oblong,
6.5-16.5 cm x 2.5-7.5 ¢m, with numerous glandu-
lar dots, secondary veins numerous; inflorescence
an axillary raceme, often umbelliform; corolla c.
10 mm long, reddish-violet; fruit 6-8 mm in diam-
eter. Several other Ardisia species have been con-
fused with A. humilis. This makes it difficult to in-
terpret the literature and to deduce the exact area
of distribution. A. Aumilis is locally fairly com-
mon, especially near the sea, in periodically dry
localities such as teak forest, village groves and
brushwood, up to 500 m altitude.

Selected sources 62, 334.

Ardisia odontophylla Wallich ex A.DC.

Trans. Linn. Soc. 17: 125, t. 6 (1834).

Vernacular names Malaysia: pasal, sumpuh
lumpok (Peninsular).

Distribution North-eastern India, Peninsular
Malaysia, Java and Borneo.

Uses In Peninsular Malaysia a decoction of the
roots is used externally to treat rheumatism, and
a decoction of the leaves internally to treat stom-
ach-ache.

Observations A subshrub up to 50 cm tall;
leaves elliptical to obovate, 8-16 cm X 4-7 cm,
glabrous but brown hairy on the veins below; in-
florescence axillary, umbelliform, few-flowered;
corolla ¢. 5 mm long, violet or pink; fruit c. 6 mm
in diameter. A. odontophylla is rare in Java.

Selected sources 62, 121, 334, 990.

Ardisia oxyphylla Wallich ex A.DC.

Trans. Linn. Soc. 17: 118 (1834).

Vernacular names Malaysia: mata itek, te-
muras, bujong samalam bukit (Peninsular), Thai-
land: ta kai (peninsular).

Distribution Burma (Myanmar), south-west-

ern and peninsular Thailand, Peninsular Malay-
sia and Borneo.

Uses In Peninsular Malaysia the leaves are
used as a poultice to treat swellings and ulcers. In
Thailand the bark is used to treat dysentery, and
bark and wood to treat menstrual disorders.

Observations A shrub up to 3 m tall, some-
times a small tree up to 6 m tall, completely
glabrous; leaves elliptical to oblong-oblanceolate,
8-23 em x 3.5-7 ecm, with numerous black glandu-
lar dots, secondary veins numerous and fine; inflo-
rescence a short usually axillary raceme; corolla
6-7 mm long, reddish-purple; fruit ¢. 7 mm in di-
ameter, with numerous black dets. A. oxyphylla
occurs in evergreen forest up to 1400 m altitude.

Selected sources 121, 249, 840, 990.

Ardisia ridleyi King & Gamble

Journ. As. Soc. Beng. 74(2): 148 (1906).

Vernacular names Malaysia: lutut ayam, pe-
luruh, pingarut (Peninsular).

Distribution Peninsular Thailand, Peninsular
Malaysia, Singapore and Sumatra,

Uses In Peninsular Malaysia a decoction of the
plant is used internally to treat fever and after
childbirth.

Observations A shrub or small tree up to 5 m
tall; leaves oblong-lanceclate, 820 cm x 3.5-4.5
cm, with scattered minute rusty scales and sparse-
ly scattered glandular dots, secondary veins 10-14
pairs; inflorescence an umbellate raceme, terminal
on branchlets; corolla c¢. 4 mm long, pinkish; fruit
7-8 mm in diameter, sparsely striate and gland-
dotted. A. ridleyi occurs in lowland evergreen for-
est up to 1200 m altitude; it is uncommeon.

Selected sources 121, 249, 990.

Ardisia sanguinoclenta Blume

Bijdr. fl. Ned. Ind. 13: 685 (1826).

Synonyms Ardisia colorata Roxb. (1824) non
Link.

Vernacular names Indonesia: lampeni gede
(Sundanese). Malaysia: mata pelandok, kayu ma-
ta buah, sumpoh lumpek (Peninsular). Thailand:
ma cham kong {northern), kraduk kai (south-east-
ern), ai ram yai (peninsular). Vietnam: clowhn
nguloojli mlaf]u.

Distribution India, Burma (Myanmar)}, Indo-
China, Thailand, Peninsular Malaysia, Singapore
and Java.

Uses In Peninsular Malaysia a decoction of the
root is used to treat diarrhoea and cough, and af-
ter childbirth. The plant is possibly also used for
poulticing in cases of rheumatism or lumbago. A
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decoction of the leaves is administered to treat
colic. In Thailand several plant parts play a role in
traditional medicine: roots to treat gonorrhoea,
stems as an antileprotic, leaves to treat liver dis-
eases, and fruits to treat diarrhoea and fever. In
India similar uses have been recorded.
Observations A shrub or small tree up to 8 m
tall; leaves narrowly elliptical to oblong-lanceo-
late, 13-28 cm x 3-8 c¢m, glabrous or sparsely and
minutely rusty-lepidote below, with many glandu-
lar dots, secondary veins 15-30 pairs; inflores-
cence a terminal, pyramidal panicle; corolla 2.5-4
mm long, pale pink; fruit 4-6.5 mm in diameter.
A, sanguinolenta occurs in lowland evergreen for-
est up to 1000 m altitude, frequently along
streams and in damp grassy sites; it is common.
Selected sources 121, 249, 334, 378, 900, 920,

Ardisia solanacea Roxb.

Fl.ind., ed. 1832, 1: 580 (1832).

Vernacular names Malaysia: mata itek (Pe-
ninsular). Vietnam: clowlm nguloojli c[af].

Distribution Nepal, India, Burma (Myanmar},
Indo-China, western China and Peninsular Ma-
laysia; cultivated in these areas, and also in Pak-
istan and Sri Lanka.

Uses In India the roots are used against fever,
dropsy, diarrhoea and rheumatism, the bark to
treat concussion or bruises. The fruits are used for
a yellow dye. A. solanaceqa is also planted as an or-
namental.

Observations A shrub or small tree up to 5 m
tall; leaves oblanceolate to obovate, 10-18 cm x
4.5-7.5 em, glabrous, secondary veins 12-20 pairs;
inflorescence corymbose-racemose or umbellate,
terminal on axillary branchlets; corolla ¢. 10 mm
long, pink; fruit 7-10 mm in diameter, black when
ripe. A, solanacea oceurs in lowland evergreen for-
est up to 1000 m altitude; it is uncommon in
Peninsular Malaysia.

Selected sources 121, 182, 469, 542, 803, 990.

Ardisia villosa Roxb.

Fl. ind. 2: 274 (1824).

Vernacular names Malaysia: mata pelandok
gajah, seluntas orang tinggi, kayu unggu bisa
(Peninsular), Thailand: kamlang chang phueak
(northern), phang krasa hin, phirang kasa (south-
eastern). Vietnam: cfow]m nguleojli lloolng.

Distribution Burma (Myanmar), Indo-China,
China, Thailand, Peninsular Malaysia, Sumatra,
Java, Borneo and the Philippines.

Uses In Peninsular Malaysia the roots are re-
putedly used against fever and cough, and a bath

in water that has been boiled with the leaves is
said to be a cure for dropsy.

Observations A small shrub up to 1.5 m tall;
leaves elliptical to elliptical-lanceolate or obovate-
oblong, 4-20 cm x 1.5-7 em, densely villous below
{rarely glabrous), with numercus black glandular
dots, secondary veins 10-15 pairs; inflorescence
usually terminal on branches, umbellate; corolla
5-7 mm long, pink to violet, rarely white; fruit
5-10 mm in diameter. A. villosa occurs in ever-
green forest and dry dipterccarp forest up to 1850
m altitude; it is common,

Selected sources 62, 121, 249, 378, 990.

R.H.M.J. Lemmens

Arenga Labill.

DC., Bull. Sci. Soc. Philom. Paris 2: 162 (1800).

PaLMAE

x=186; A. porphyrocarpa: n =186

Origin and geographic distribution Arenga
comprises ahout 20 species and occurs from India
to southern China, Taiwan and the Ryukyu Is-
lands, and throughout the Malesian region to
northern Australia.

Uses Root decoctions and the palm heart (the

white, tender tissues of the youngest, unopened
leaves at the stem apex) of A. hastata and A. por-
phyrocarpa are used in traditional medicine in In-
donesia and Malaysia, to treat fever, loss of ap-
petite and as a diuretic.
The bhest-known Arenga species is A. pinnata
(Wurmb) Merr. (sugar palm), all parts of which
are used, and for a multitude of products. It is also
used for medicinal purposes: roots are considered
stomachic and pectoral, petioles haemostatic, cica-
trizant and diuretic, and fresh, unfermented sap
is purgative. Pulped fruits are used as a fish poi-
son. The main product, however, is the palm sugar
obtained from the juice tapped from inflorescence
stalks and widely used in all kinds of dishes,
sweets, drinks and preserves. It can be fermented
to make vinegar or palm wine. Other food prod-
ucts are starch, extracted from the pith of the
trunk, palm heart and endosperm of immature
seeds hoiled with sugar. Fibres, obtained from the
trunk, roots and leaf stalks and sheaths, are used
for matting, sieves, roofs, brushes and brooms,
and for tinder. The leaves serve to construct tem-
porary shelters, and the wood of the trunk is used
for flooring, furniture, tool handles and as fuel-
wood. Several other taller Arenge species are used
for similar purposes as A. pinnata.
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Properties The flesh of Arenga fruits is filled
with abundant, irritant needlelike oxalate crys-
tals.

Botany Shrubby or tree palms, small to large,

solitary ar clustered, usually unarmed; stem often
with persistent fibrous leaf bases and sheaths,
Leaves arranged spirally, imparipinnate, with
usually well developed petiole; sheath eventually
disintegrating into a mass of blackish fibres. Inflo-
rescence axillary, often bursting through the leaf
sheath, bisexual or unisexual, usually branched to
1-2 orders; peduncle with distinct bracts. Flowers
unisexual, 3-merous; sepals rounded, imbricate,
leathery; petals connate at base, valvate, leathery;
male flowers usually with numerous stamens hav-
ing shart filaments and elongate anthers; female
flowers with a globose, 3-celled ovary bearing 2-3
stigmas and few or lacking staminodes. Fruit a
globose to ellipsoid berry, often somewhat angled,
1-3-seeded. Seeds planoconvex, smooth, black,
with endosperm and lateral embryo.
Arenga is classified in the tribe Caryoteae, togeth-
er with Caryota and Wallichia, all from tropical
Asia. It shows an astonishing range of forms and
flowering behaviour.

Ecology Most Arenga species are found in pri-
mary forest up to 1700 m altitude. A. hastata and
A. porphyrocarpa are both forest undergrowth
palmlets of lowland forest.

Genetic resources A. hastata and A. porphyro-
carpa both seem to have limited areas of distribu-
tion. Especially A. hastata may easily become en-
dangered as it is uncommon in lowland forest of
Peninsular Malaysia. A, porphyrocarpa is locally
common in disturbed forest and seems less liable
to genetic erosion. Germplasm collection of Arenga
is urgently needed as many species have become
very rare.

Prospects There is no information on the phar-
macological properties of Arenga, and research is
needed to evaluate its applications in traditional
medicine. Arengo species, including the 2 treated
here, have potential ornamental value.

Literature 121, 245, 334, 941.

Selection of species

Arenga hastata (Beee.) Whitmore

Principes 14: 124 (1970).

Synonyms Didymospermae hastatum Becc.
(1889).

Distribution Peninsular Malaysia.

Uses A root decoction is administered to treat

fever, internally for adults and in a bath for chil-
dren. The roasted palm heart is eaten as a cure for
loss of appetite.

Observations An erect dwarf palm up to 2 m
tall, growing in clumps, not dying after flowering;
leaves with about 10 leaf-segments up to 20 ¢m x
7.5 ¢m; inflorescence a simple spike ¢, 17.5 em
long, on a peduncle about as long, bisexual, devel-
oping from the base of the plant towards the apex;
male flowers with oblong petal lobes c¢. 2.5 mm
long and about 15 stamens. A. hastata occurs in
lowland forest, and is rather uncommeon.

Selected sources 121, 220, 789.

Arenga porphyrocarpa (Blume ex
Mart.) H.E, Moore
Principes 4: 114 (1960).

Synonyms Didymosperma porphyrocarpum
{Blume ex Mart.) H. Wendl. & Drude ex Hook.f.
{1883).

Vernacular names Indonesia: ki hura (Sun-
danese}.

Distribution Sumatra, western and central Ja-
va.

Uses A root decoction and the palm heart are
taken to treat urinary troubles.

Observations An erect dwarf palm up to 3 m
tall, growing in clumps, dying after flowering;
leaves 5-8 on each stem, erecto-patent, up to 240
c¢m long including petiole, with 9-13(-17) leaf-seg-
ments 1545 cm x 5-13 cm; inflorescence consist-
ing of 5-7 spikes 13-30 cm long, peduncle 8-25 cm
long, bisexual or unisexual, developing from the
apex of the plant towards the base; male flowers
with oblong petal lobes ¢. 6 mm long and 16-20
stamens; fruit narrowly obovaid, 1.5-2 em long,
red-purple turning orange, smooth and shining. A.
porphyrocarpa occurs in mixed, disturbed forest
and shrubhy grassland up to 400 m altitude, local-
ly numerous.

Selected sources 62, 220, 334,

Sri Endreswari

Argostemmma Wallich

Roxb., FL. ind. 2: 324 (1824),

RUBIACEAE

=11

Origin and geographic distribution Argo-
stemma is a large, complex palaeotropical genus
with about 220 described species, but the actual
number of species is probably approximately 100.
Peninsular Malaysia and Borneo are rich in
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species (ahout 30 each), whereas Java has only 5
gpecies. Only two species occur outside tropical
Asia, both in West Africa.

Uses There are some records on the use of Ar-
gostemma roots and leaves to treat fever, both ex-
ternally and internally.

Botany Creeping to erect herbs, often succu-

lent; stem wusually unbranched or slightly
branched, with short internodes. Leaves opposite
or sometimes verticillate, those of a pair or verti-
cel often unequal, sometimes rosulate; petiole
short or absent; stipules interpetiolar. Inflores-
cence usually terminal, cymose, corymbiform to
umbelliform. Flowers bisexual, 4-5(-6)-merous,
regular (rarely zygomorphous); calyx with a very
short tube, lobes succulent in fruit; corolla ga-
mopetalous, rotate or subcampanulate, white, of-
ten with greenish spots at base, lobes usually
much longer than tube; stamens inserted near the
base of the corolla tube, filaments free, anthers co-
herent into an anther tube, longitudinally dehis-
cent, or sometimes free (then opening by apical
pores); ovary inferior, 2-celled, style filiform. Fruit
a succulent capsule crowned with limb of calyx,
opening by an apical operculum, many-seeded.
Seeds minute, angular or oveid, usually with
reticulate testa.
The flowers are very characteristic: bright white
and often Solanum-like because of the large, fused
anthers and corolla often with short tube and re-
flexed lobes. This flower type is widespread in
both dicotyledons and monocotyledons, and adapt-
ed to insect pollination. The powdery pollen is re-
leased in small portions by vibrating movements
of visiting insects, which dust their bodies. Ar-
gostemma belongs to the tribe Argostemmateae,
together with the small genus Neurocalyx which is
endemic to Sri Lanka and southern India.

Ecology Argostemma is mostly found in damp,
shady locations in lowland to lower montane for-
est.

Genetic resources Many Argostemma species
are endemic to restricted areas and consequently
they seem easily liable to genetic erosion or even
extinction.

Prospects Research on phytochemistry and
pharmacological properties of Argostemma is
needed to judge whether the use in traditional
medicine has some scientific basis. A taxonomic
revision of the genus is lacking. Recent surveys of
the species in Borneo and Thailand (incomplete)
are available, but for other regions in Socuth-East
Asia one has to rely on old publications.

Literature 111, 757, 886.

Selection of species

Argostemma klossii Ridley

Journ. Straits Branch Roy. Asiat. Soc. 61: 13
(1912).

Vernacular names Malaysia: sumpu kering
(Peninsular).

Distribution Peninsular Malaysia.

Uses Boiled leaves and roots have been used in
Peninsular Malaysia as a poultice to treat malar-
ia.

Observations A small evect herb up to 12.5 em
tall, stem hairy; leaves of each pair very unequal,
elliptical-lanceolate, c. 5 em long, whitish beneath;
corolla c. 6 mm in diameter, anther tube about as
long as corolla; fruit hairy. A. klossii occurs locally
in rain forest in the mountains.

Selected sources 121, 789.

Argostemma montanum Blume ex DC,

Prodr. 4: 418 (1830).

Vernacular names Indonesia: reundeu badak,
reundeu bulu, cocok bubu (Sundanese).

Distribution Java.

Uses The leaves have reportedly been used in-
ternally to treat fever.

Observations An erect herb, creeping at the
base, up to 50 cm tall, often branched; leaves of
each pair equal or unequal, ovate-elliptical-ob-
long, 1.5-8 em x 1-4 cm, very pale beneath; corolla
8-15 mm long, anther tube narrow, with ridge-
like connective. A. montanum oceurs in shady lo-
calities in the forest, usually in humus-rich soils,
at 400-2250 m altitude. It is loeally common in
western Java.

Selected sources 62, 334.

R.H.M.J. Lemmens

Argyreia Lour.

F1. cochinch.: 95, 134 (1790).

CONVOLVULACEAE

x=14,15: A. nervosa: 2rn =30

Origin and geographic distribution Argy-
reia comprises about 100 species, and occurs in
tropical Asia and Madagascar (4 species). In the
Malesian region, about 45 species have bheen
found. Peninsular Malaysia, Sumatra and the
Philippines are richest in species, with 13, 12 and
10, respectively. Most species are narrow en-
demics, but A. capitiformis {Poir.} v. Qoststroom
(synonym: A, capitaée (Vahl) Cheisy) and A. mollis
are widely distributed. A. nervesa is native to In-
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dia, but widely planted in South-East Asia.

Uses Argyreia is used occasionally in traditional
medicine in South-East Asia; most commonly a
decoction of the roots or leaves is applied external-
Iy to treat theumatism, wounds, abscesses, boils
and skin diseases. In India, A, nervosa is a well-
known medicinal plant used for similar purposes,
and also as tonic, diuretic and aphrodisiac. How-
ever, it is planted as an ornamental in South-East
Asia and elsewhere in the tropics.

The leaves of A. capitiformis are used externally
to treat trauma in China.

A decoction of the leaves of A. acufa Lour. is used
in Vietham as a diuretic, emmenagogue and anti-
tussive, and is also applied to abscesses. A, acuta
roots and stems are used against fever, cough, leu-
corrhoea and carbuncles. Dried aerial parts of A.
popudifolia Choisy are considered astringent and
antiseptic in Sri Lanka.

Properties The chemical compounds isolated

from A. nervosa belong to the ergot {ergoline type)
alkaloids, lipids, flavonoids, steroids and triter-
penoids. Activities of several parts of A. nervosa
plants in India include anti-ulcer, antitumour, an-
tidiabetic, hypoglycaemic, hypotensive, spasmol-
ytie, antifilarial, antimicrobial and central ner-
vous system depressant activities. Ergoline alka-
loids have hallucinogenic activity. Hexadecanyl p-
hydroxycinnamate and scopoletin have been iso-
lated from the roots; these compounds showed an-
tifungal activity, and were highly active against
Alternaria alternata. The main component of the
oil from seeds of A. nervosa is oleic acid (about
27.5%). This oil showed moderate activity against
several gram-positive and gram-negative bacteria
and phytopathogenic fungi. The seeds also contain
ergot alkaloid constituents, with ergine and iso-
ergine in the highest concentration (up to 0.2%).
The hypotensive activity of the seeds is due to this
mixture of alkaloids, which also includes e.g. er-
gometrine. Biosynthetically, the ergot alkaloids
are derived from the amino acid tryptophan, con-
taining an indole residue. Aqueous and aleoholie
extracts of A. nervosa leaves showed in-vitro an-
tifilarial activity against Setaria cervi, a parasitic
worm of cattle.
Several flavonoids have been isolated from the
roots of A. moliis, as well as the tropane alkaloids
calystegin Bl and B2, loline alkaloids and simple
pyrrolidine alkaloids.

Botany Lianas or shrubs with twining branch-
es. Leaves arranged spirally, simple and entire,
glabrous or hairy, petiolate; stipules absent. Inflo-
rescence an axillary cyme, loose or compact, few-

to many-flowered; bracts minute to large. Flowers
bisexual, regular, 5-merous; sepals free, imbri-
cate, often hairy outside, persistent; corclla cam-
panulate, funnel-shaped or tubular, limb nearly
entire to deeply lobed, usually with 5 hairy bands
outside, purple, red, pink or white; stamens in-
serted on the corolla, included or exserted, with
filiform filaments often dilated at base; ovary su-
perior, 2- or 4-celled, style filiform, stigma biglob-
ular. Fruit an ellipsoid to globose berry, fleshy,
leathery or mealy, purple, red, orange or yellow,
few-seeded. Seeds glabrous, with endosperm.
Argyreia belongs to the tribe Ipomoeeae, and dif-
fers from the largest genus in this tribe, Ipomoea,
in the woedy stems, the usually hairy corolla and
the indehiscent fruit.

Ecology Argyreia occurs most commonly in for-
est margins, secondary forest and brushwood at
low to medium altitudes, up to 1500(-1700) m.

Management As an ornamental, A. nervosa is
propagated by seed or softwood/greenwood cut-
tings. Special attention is given to training be-
cause rapid growth will lead to an impenetrable
tangle if it becomes enmeshed in other plants.

Genetic resources Most Argyreia species have
small areas of distribution, and consequently may
easily become endangered. Only few species are
widely distributed, e.g. A. mollis, or widely plant-
ed, e.g. A. nervosa.

Prospects Argyreia is comparatively little used
in traditional medicine in South-East Asia. A. ner-
vosg is a well-known medicinal plant in India, and
research on its pharmacological properties has
shown interesting results. Although it is only
planted as an ornamental in the Malesian region,
A. nervosa may have good prospects as a mediei-
nal plant, similar to those of indigenous Argyreic
gpecies, which will probably have similar biologi-
cal activities.

Literature 36, 247, 671, 887.

Selection of species

Argyreia maingayi (C.B. Clarke)
Hoogland

Blumea 7: 185 {1952).

Synonyms Letisomia maingayi C.B. Clarke
(1883).

Vernacular names Malaysia: akar terong-te-
rong, akar bunga butang, akar ulan gajah (Penin-
sular).

Distribution Peninsular Malaysia.

Uses A decoction of the roots is used externally
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to treat pain in the bones. The fruits are edible,
but only slightly sweet.

Observations A liana with fulvous-hirsute
twining stems, later becoming glabrescent; leaves
ovate, 9-20 em x 3.5-11 cm, rounded or shortly at-
tenuate at base, beneath hirsute on veins only;
bracts large, up to 4 cm long, persistent; sepals
long-acuminate, corolla with limb subentire, 4.5-8
cm long, white with pink, red or purple stripe on
the middle of each lobe; fruit ovoid, ¢. 12 mm long,
pinkish. A. maingayi oceurs in forest up to 1000 m
altitude, also in swampy and riverine forest.

Selected sources 121, 247.

Argyreia mollis (Burm.f.) Choisy

Mém. Soc. Phys. Genéve 6: 421 (1833).

Vernacular names Indonesia: areuy tata-
payan (Sundanese), kendal sapi (Javanese), bute-
tulupan (Bali). Thailand: khruea phuu ngoen
{Prachin Buri), yaan taan (Songkhla). Vietnam:
blajlc thau l[oo]ng m[eeflm.

Distribution The Andaman Islands, southern
Burma (Myanmar), Indo-China, Hainan, southern
Thailand, Peninsular Malaysia, Sumatra, Java
and Bali.

Uses In Java a decoction of the roots, together
with Alyxia, Anethum and Callicarpa leaves, is
used as a stomachic. The juice is applied to treat
mild forms of eye inflammation. Leaves mixed
with several other plants are applied to bails. The
stems are sometimes used for binding.

Observations A liana up to 10 m long with
densely appressed-pilose twining stems, later
glabrescent; leaves elliptical to narrowly oblong,
4-15 em x 1.5-7 ¢m, acute to rounded at base,
densely silvery tomentose beneath; bracts small,
caducous; corolla shallowly lobed, 5-6.5 cm long,
pale violet or pink with white base, rarely entirely
white; fruit subgloboese, ¢. 10 mm in diameter, red
or orange-red. A. mollis is locally common in sec-
ondary forest, teak forest and brushwood, some-
times in hedges, up to 1500 m altitude.

Selected sources 121, 247, 334, 598,

Argyreia nervosa (Burm.f.) Bojer

Hortus maurit.; 224 (1837).

Synonyms Argyreia  speciosa  (L.f)
(1826).

Vernacular names Elephant climber, elephant
creeper (En). Indonesia: areuy bohol keboh (Sun-
danese). Philippines: sedang-dahon (Tagalog), ho-
jas de seda (Sp). Thailand: bai rabaat, phak
rabaat {(central), mueang mon (Bangkok). Viet-
nam: tharlo b[ajlc glaaln.

Sweet

Argyreia nervosa (Burm.f.) Bojer — 1, flowering
branch; 2, infructescence.

Distribution Native to India; cultivated in
many tropical countries, also throughout South-
East Asia, and sometimes escaped.

Uses In Thailand the roots are used as tonic, di-
uretic and aphrodisiac, and to treat allergic der-
matitis, arthritis and obesity, the leaves are ap-
plied to wounds, abscesses and skin diseases, and
leaf juice to treat inflamed ears. In India the root
is considered alterative and tonic, and is used to
treat rheumatism and diseases of the nervous sys-
tem. The leaves are applied as a local stimulant,
rubefacient and antiphlogistic, although they act
as vesicant, and are used to treat wounds and skin
diseases. A. nervosa is often cultivated as an orna-
mental.

Observations A liana up to 10(-15) m long,
with densely tomentose twining stems; leaves
ovate to orbicular, 10-30 cm x 8-25 em, sometimes
even larger, deeply cordate at base, densely to-
mentose beneath; bracts large, 3.5-5 cm long, ca-
ducous; corolla with limb shallowly lobed, c. 6 cm
long, pink-purple; fruit globose, c. 20 mm in diam-
eter, yellowish-brown.
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Selected sources 76, 173, 247, 760, 849, 887,
933.

Argyreia rubicunda Wallich ex Choisy

Mém. Soc. Phys. Genéve 6: 426 (1833).

Synonyms Lettsomia rubicunda {Wallich ex
Choisy) C.B. Clarke (1883).

Vernacular names Malaysia: akar pera ben-
tak, akar saga molek (Peninsular). Vietnam: blajle
than do d[or].

Distribution Peninsular Malaysia and Viet-
nam.

Uses In Peninsular Malaysia bruised leaves are
applied to the forehead to treat headache, and at
the same time a little juice is taken internally.

Observations A liana with densely tomentose
twining stems; leaves elliptical, 8-16 em x 4-10
cm, rounded at base, tomentose beneath; bracts
small, caducous; corolla deeply lobed, pink; fruit
ovoid, ¢. 15 mm long, pinkish-white to purplish-
red. A. rubicunda is an uncommon climber in the
forest.

Selected sources 121, 247.

Trimurti H, Wardini

Asystasia Blume

Bijdr. fl. Ned. Ind.: 796 {1828).

ACANTHACEAE

x =13; A. gangetica subsp. gangetica: 2n = 52, A.
gangetica subsp. micrantha: 2n = 26

Origin and geographic distribution Asysta-
sia comprises about 70 species, and is distributed
in the tropics of the Old World. Few species occur
in South-East Asia. A. gangetica is the most wide-
ly distributed species; it is planted as an ornamen-
tal and has become a pantropical weed.

Uses A. gangetica is used in traditional medi-

cine to treat swellings, sores, wounds, piles and
rheumatism, and as a vermifuge. Also analgesic
properties have been attributed to it. The leafy
shoots are used in different parts of the world as a
vegetable. A. nemorum has been applied to treat
dry cough and eye infections.
A. dalzelliona Santapau is used in traditional
medicine in India, especially for treating boils and
swellings. Asystasie is grazed and easily digested
by sheep, goats and cattle. Some species, particu-
larly A. gangetica, are cultivated as an ornamen-
tal.

Properties The presence of flavonoids has been
demonstrated in some species, including A. gan-
getica. The leaves of A. gangetica do not have high

levels of minerals and vitamins, but they show a
high protein content; they are poor in tannins and
oxalates. Both A. gangetica and A. nemorum
showed a good complement of amino acids and
satisfactory amounts of minerals, sugars, lipids
and fibre, whereas antinutritional factors, such as
trypsin and chymotrypsin inhibitors and cyanide,
were not detected.

Botany Erect or straggling herbs; stems thick-
ened above the nodes. Leaves decussately oppo-
site, simple and entire, with minute cystoliths,
shortly to distinctly petiolate; stipules absent, but
leaves connected by transverse ridges. Inflores-
cence an axillary and/or terminal, lax, spiciform
raceme, often with secund flowers; bracts and
bracteoles small. Flowers bisexual, 5-merous; ca-
lyx deeply partite, with narrow, subequal seg-
ments; corolla with cylindrical tube widened in
upper part, limb spreading with imbricate, sube-
qual, broadly ovate lobes, white or yellowish to
pale blue or violet; stamens 4, inserted in the
widened part of the corolla tube, didynamous,
basally connate in pairs; evary superior, 2-celled,
style slender, with shortly 2-lobed stigma. Fruit a
clavate to ellipsoid, stalked capsule, 4-seeded
(sometimes less). Seeds ovate-orbicular, com-
pressed, with sinuately incised margins, rugose or
tuberculate, supported by hooked retinaculas.

The flowers are pollinated by insects, especially
bees. It takes about one month from floral initia-
tion to seed dispersal. The seeds are thrown as far
as 8 m by an explosive mechanism on hot after-
noons.

Two subspecies can be distinguished in A. gangefi-
ca: subsp. gangetica with pale cream, rosy cream,
vellowish to pale or dark purple corolla with tube
2.5-3.5 cm long and spreading lobes, lower not
pleated, and subsp. micrantha (Nees) Ensermu
{synonym:; A. iniruse (Forssk.) Nees) with pure
white corolla with a large violet spur on lower part,
tube 1.5-2 cm long and reflexed lobes, lower
strongly pleated. Both subspecies can act as weeds,
but subsp. micrantha is more serious as it is more
vigorous and tends to become decumbent, produc-
ing a dense carpet of rooting stems and foliage,
which smothers the rest of the ground vegetation.

Ecology A. gangetica and A. nemorum occur in
anthropogenic habitats such as roadsides, hedges,
thickets, river banks and plantations, usually in
more or less shaded localities in the lowland. A.
gangetica can be a noxious weed (particularly sub-
sp. micrantha), especially in pineapple and oil
palm, but alse in cocoa, rubber and sugar cane
plantations.
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Management Asystasia can be propagated by
seed, cuttings or by division of rocted stems. In-
vitro propagation was successful for A. dalzelliona
in India. It was regenerated on a Murashige and
Skoog medium using callus cultures; rooting of re-
generated shoots was achieved on the medium
supplemented with 8 mg/l of indole-acetic acid,
and the young plants were successfully trans-
ferred to soil. Control of weedy forms of A, gangeti-
ca can be achieved by controlled cattle grazing.

Genetic resources Both Asysiasia species
treated here are not likely to be at risk of genetie
erosion, More attention to the different forms of A.
gangetica may be desirable, focusing on medicinal
properties, weedy characteristics and ornamental
value.

Prospects Asystasia species are interesting
medicinal plants, which are used in traditional
medicine in different parts of the world. A, gange-
fice may have good prospects as a healthy veg-
etable, and perhaps also as an auxiliary plant in
agriculture and as a forage species. However, the
spreading of some forms as a serious weed needs
attention.

Literature 236, 473, 760, 899, 908.

Selection of species

Asystasia gangetica (L.) T. Anderson

Thwaites, Enum. pl. zeyl.: 235 (1860}.

Synonyms Asysfasic coromandeliana Nees
(1832).

Vernacular names Malaysia: rumput bunga
putih, rumput hantu, rumput nyonva (Peninsu-
lar). Philippines: asistasia (Tagalog). Thailand:
baayaa, yaayaa (Bangkok), phakkuut nao (Chiang
Mai). Vietnam: bi[ees] hea, th[aajlp vlajln th[as]e.

Distribution Native to Africa, India and Sri
Lanka. In Malesia, cultivated as an ornamental,
e.g. in Peninsular Malaysia, Java and the Philip-
pines, and locally copiously naturalized; also plant-
ed and naturalized in Thailand and Vietnam.

Uses In the Philippines the leaves and flowers
are used as an intestinal astringent and also eat-
en as a pot herb. In India, the sap is applied to
swellings; it is also used as a vermifuge and to
treat rheumatism. In Africa, an infusion of the
plant is used to ease pain during childbirth, and
the sap is applied to sores, wounds and piles, and
in embrocations to treat stiff neck and enlarged
spleen. Powdered roots are considered analgesic,
and used in treating stomach-ache and as an
emetic for treating snakebites. A leaf decoction is

used to treat fever-aches, epilepsy and urethral
discharge. The leaves are used for infant dietary
preparations in India. They are occasionally eaten
in Africa. A. gangetica is planted as an ornamen-
tal. It provides excellent feed for cattle, goats and
sheep.

Observations An erect, ascending or climbing
herb up to 125 em tall; leaves ovate, 3-7.5 cm x
1.5-5 cm, not or hardly decurrent al base, petiole
1-3 em long; flowers well-spaced in the inflores-
cence, calyx 5-9 mm long, corolla 2-3.5 em long,
10-25 mm across at the mouth, ovary covered with
long hairs nearly all over; fruit 2.5-4 em long, cov-
ered with ordinary hairs and short glandular
hairs. A. gangetica occurs in roadsides, hedges,
thickets, riverbanks and plantations usually in
light to moderate shade, up to 300 m altitude.

Selected sources 62, 120, 121, 236, 473, 760,
782, 908, 1034.

Asystasia nemorum Nees

Wallich, Pl. asiat. rar. 3: 90 (1832},

Synonyms Asystasia blumei Nees (1847), Asys-
tasia intrusa auct. non (Forssk.) Nees.

Asystasia nemorum Nees — part of flowering and
fruiting plant.
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Vernacular names Indonesia: daun moreto,
cili utan, luja koi (Moluccas).

Distribution Native to central Malesia {(Java to
the Moluccas); introduced, probably as a medieci-
nal plant, into Peninsular Malaysia and Singa-
pore over a century ago, but now probably van-
ished.

Uses According to an old record, the whole
plant, rubbed with alum and the juice of Citrus
hystrix DC., is used to treat cough with tightness
of the chest in the Moluccas, whereas the leaf juice
is applied to infected eyes.

Observations An erect, widely branched herb
up to 150 cm tall; leaves ovate-oblong-lanceolate,
3.5-10 em x 2-5.5 em, decurrent into the petiole
1-3.5 em long; flowers crowded towards the apex
of the inflorescence, calyx 4.5-7 mm long, corolla
2-3 ¢m long, 4-8 mm across at the mouth, ovary
apically pubescent, otherwise glabrous or minute-
ly glandular; fruit 2-3 cm long. A. nemorum oc-
curs in shaded localities, e.g. in village-groves.

Selected sources 62, 121, 334, 473, 1034.

Sri Endreswari

Baliospermum moentanum (Willd.)
Miill. Arg.

DC., Prodr. 15(2): 1125 (1866).

EUPHORBIACEAE

n=222n=28

Synonyms Baliospermum axillare Blume
(1825), Baliospermum solanifolium (Geiseler)
Suresh (1988).

Vernacular names Indonesia: kasingsat {Sun-
danese), srintil, adal-adal (Javanese). Malaysia:
akar kara nasi, terap kompong, maharaja lela
(Peninsular). Burma (Myanmar): natcho. Thai-
land: tong taek (central), thon di {central, Trang),
nong pom (Loei). Vietnam: c[aarlm tluwr] nlusli,
cloj] tluwla.

Origin and geographic distribution B. mon-
tanum occurs in Pakistan, India, Bhutan,
Bangladesh, the Andaman Islands, Burma (Myan-
mar), Indo-China, southern China, Thailand, Pe-
ninsular Malaysia, Sumatra, Java and Sumbawa.

Uses B. montanum has been used in traditional
medicine throughout its area of distribution since
ancient times. The leaves are purgative; in Penin-
sular Malaysia and Thailand, they are drunk in
decoction. They are also used as a poultice on
wounds. In Thailand and India, an infusion of the
leaves is applied to treat asthma. The roots are
purgative, but also anthelmintic and diuretic.

They are used in Thailand and India to treat drop-
sy, anasarca, jaundice, skin and abdominal com-
plaints, wounds, inflammations, anaemia and leu-
coderma. The seeds are known to be extremely
purgative, but in overdose they are a highly nar-
cotic poison. They are used externally as a stimu-
lant and rubefacient, and to treat snakebites. The
seed oil is a powerful hydragogue cathartic, and is
applied externally to treat rheumatism.

Properties Anti-tumour activity has been ob-
served for extracts of the roots. As active con-
stituents, 5 phorbol ester derivatives exhibiting
anticancer activity have been isolated, e.g. mon-
tanin and baliospermin, Nitrite-treated hot water
extracts of B. montanum showed moderate muta-
genicity for Salmonella typhimurium strains us-
ing the Ames assay.

The seeds yield about 33% oil, which contains
2.8% axillarenic acid.

Botany A monoecious or sometimes dioecious
bushy shrub up to 2 m tall, often of somewhat
herbaceous texture; young branchlets angled and
striate, scattered appressed vellow-pubescent,

Baliospermum montanum (Willd.) Mull. Arg. - 1,
twig with fruits; 2, male flower; 3, female flower; 4,
fruit; 5, seed.
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soon glabrescent, often reddish. Leaves alternate,
simple, elliptical to oblong, broadly ovate, obovate
or ovate-lanceclate, 5-256(-38) em x 2.5-13(-18)
cm, sometimes 3-H-lobed, slightly cordate to
cuneate at base, acuminate at apex, coarsely den-
tate at margins, pinnately veined, sometimes
prominently 3-veined from base; petiole 1-11(-17)
cm long, with 2 glands at apex; stipules gland-
like. Inflorescence an axillary cyme up to 4 cm
long, arranged on leafy branches, unisexual or bi-
sexual; bracts up to 1.5 mm long. Flowers unisex-
ual, pedicelled, with 5 imbricate, pale green to
reddish perianth lobes (petals absent) and lobed-
crenate disk; male flowers c¢. 2.5 mm in diameter,
with 14-25 free stamens; female flowers with su-
perior, subglobose, 3-lobed and 3-celled ovary,
styles 3, connate at base, having prominent bifid
stigmas. Fruit a subglobose, 3-lobed capsule up to
13 mm in diameter, 3-seeded. Seeds ovoid, up to 9
mm long, grey, marbled, shiny, carunculate, with
fleshy endosperm.

B. montanum can be found flowering throughout
the year.

Baliospermum comprises 2 species. B. calyeinum
Miill. Arg. is an extremely variable species, in
which until recently several separate species were
distinguished; it occurs from the eastern Hi-
malayas to Burma (Myanmar), Vietnam, southern
China and Thailand. Baeliospermum. is related to
Blachia, which lacks the foliar glands, and has
umbelliform inflorescences and sepals as well as
petals.

Ecology In Java, B. montanum occurs in open
forest such as teak forest, brushwood and grass-
land, up to 250 m altitude. In Peninsular Ma-
laysia, it is found in lowland forest; it is uncom-
mon there. It has been found only once in north-
ern Sumatra, It is more common in India, Burma
(Myanmar) and Thailand, where it occurs in moist
or dry evergreen forest, bamboo forest and serub
vegetation up to 700 m altitude (in India and Bur-
ma (Myanmar) up to 1300 m}).

Genetic resources In the Malesian region, B.
montanum is generally not common. [t is much
more widely found in Thailand, Burma (Myan-
mar) and India. There seems no reason to consider
it at risk of genetic erosion.

Prospects In mainland South-East Asia, B.
montenum is regarded as a fairly important medi-
cinal plant. The widely divergent uses of different
plant parts in that region and the promising re-
suits of the few pharmacological studies carried
out so far indicate that additional research would
be worthwhile, also for the Malesian region.

Literature 133, 173, 336, 693.
Other selected sources 19, 22, 23, 62, 121,
383, 990.
Wongsatit Chuakul,
Noppamas Soonthornchareonnon
& Orawan Ruangsomboon

Bauhinia L.

Sp. pl. 1: 374 (1753); Gen. pl. ed. 5: 177 (1754).

LEGUMINOSAE

x =138, 14; B, malebarica, B. purpurea, B. tomen-
tosa, B. vahiii: 2n = 28, B, variegata; 2n = 28, 32

Origin and geographic distribution Bawuhi-
nia is a pantropical genus of approximately 300
species. In all 69 apecies are recorded for South-
East Asia.

Uses Throughout South-East Asia various parts
of numerous Bouhinia species are used in poultic-
ing to reduce swelling and bruises, and to ripen
ulcerations and boils. Decoctiong of various plant
parts are taken internally as a febrifugal, an-
tidiarrhoeal and antidysenteric remedy. In the
Philippines B. binaia Blanco is used against bloed
spitting, bleeding in general and dysentery. In
Sarawak a decoction of the root of B. kockicna
Korth, is drunk to treat gonorrhoea and body
pains resulting from sickness. In Ternate (Indone-
sia) mention is made of a decoction of the root of
B. lingua DC. as a bath with febrifugal properties.
B. malabarica Roxb., known for its low-grade tim-
ber applications, is used in folk medicine as well.
Pounded bark is applied in Timor for poulticing
wounds. In the Philippines an infusion of fresh
flowers or a decoction of the bark is known to be
antidysenteric. The leaves are topically applied to
the head in fevers accompanied by headaches. In
India a decoction of the root bark is a common
remedy for liver troubles. In Riau Province
(Sumatra) leaves of an unidentified Bauhinio
were rolled into cigarettes and the smoke inhaled
to treat polyps in the nasal tract.

B. pullei Craib, known from Thailand and Cambo-
dia, is used in traditional Thai medicine. A decoc-
tion or powder of the stem is applied as a detoxify-
ing agent. The seeds are used as an anthelmintie,
diaphoretic and antipyretic.The root juice of B.
vahlii Wight & Arnott is applied to cuts and
wounds in traditional Nepalese medicine. The root
of B. viridescens Desv. is used in Vietnamese folk
medicine to treat colitis.

The bright flowers of Bauhinia make them attrac-
tive ornamentals or roadside trees. B, purpurea
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apart from being an ornamental is well known as
the source of Bauhinia purpurea agglutin (BPA), a
lectin with an affinity to galactose and lactose,
widely applied in biochemical, immunochemical
and histochemical studies. The bark of Bauhinia
is used to make rope and stems of smaller lianes-
cent species are used for binding. Some Bauhinia
species reputed for their fibre application are used
medicinally as well. In Johor (Peninsular Malay-
sia) leaf juice of B. integrifolia Roxb. (synonyms:
B. cummingiana (Benth.) Fern.-Vill.,, B. flam-
mifera Ridley) is used for stomach disorders; in
the Philippines a decoction of the roots is adminis-
tered as a post-partum medicine and to treat
coughs. In Java sap from the stem or dried and
powdered leaves of B. scandens L. are taken as a
cough medicine. The young leaves and flowers of
various Bauhinia species are eaten as a side dish
with rice, or used to flavour meat and fish. Leaves
of some species are used as wrappers, for lining or
even as plates. Sometimes the seeds are edible.
Properties The bark of various Bauhinia
species contains considerable amounts of tannin.
Medicinal uses of bark can be largely attributed to
the presence of these tannins. Flavonoids are a
common feature of Bauhinia. B. malabarica, B.
valhii and B. variegata contain quercetol glyco-
sides in every organ, and kaempferol glycosides in
the flowers.
A methanol extract of the roots of B. vahlii showed
cytotoxicity against the Vero cell line at 100 pg/ml,
and herpes simplex virus-1 (HSV-1) was inactivat-
ed at 25 pg/ml. Root extracts of B. malabarica
showed moderate in-vitro antimalarial activity
with EC;; values of 0.9-18 pg/ml. Racemosol and
demethylracemosol (stilbenes) isolated from the
root extract exhibited cytotoxicity against KB
(EC5, at 15.0 pg/ml and 5.6 pg/ml, respectively)
and BC (ECy at 6.1 pg/ml and 3.6 pg/ml, respec-
tively) cell lines.
Administration of B, purpurea bark extract to fe-
male mice at 2.5 mg/kg body weight for 20 days
significantly stimulated thyroid function without
hepatotoxic effects. An ethanol extract of the
leaves showed significant antidiarrhoeal effects in
castor oil-induced diarrhoea and gastro-intestinal
motility test models in rats.
Administration of a methanol extract of B. race-
mosa Lamk flower buds {at 2.0 g/kg body weight)
had a significant anti-ulcerogenic effect on as-
pirin-induced gastric ulcers in rats,
In a general screening experiment an ethanol ex-
tract of B. variegate stem bark showed activity
with respect to gross effect, hypothermia and an-

tagonism of amphetamine hyperactivity. In anoth-
er experiment crude organic and agueous extracts
of dried flowers and leaves showed antibacterial
activity.

Botany Trees or shrubs, unarmed or with in-
trastipular spines or lianas usually with simple
tendrils; branches terete or angular. Leaves alter-
nate, simple, entire, 2-lobate or 2-foliolate; stipules
various, deciduous or persistent, intrastipular tri-
chomes variously developed. Inflorescence race-
mose, corymbose or paniculate, or flowers solitary.
Flowers usually bisexual; hypanthium short-cupu-
late to long-tubular, calyx spathaceous or irregu-
larly deeply divided into 2-5 lobes or shallowly 5-
lobed or 5-dentate; petals (1-)5(-6), subequal to
greatly unequal, white, various shades of red to
purple or yellow; fertile stamens 0-10, staminodes
often present; ovary superior, stiped, 1-celled.
Fruit a flat suborbicular to elliptical, obovate or
linear pod, woody or thin-valved, dehiscent or in-
dehiscent. Seeds orbicular to elliptical; endosperm
present or absent. Seedling with epigeal germina-
tion; cotyledons emergent; hypocotyl elongated.
Bauhinia can be found flowering and fruiting
throughout the yvear, but some species have a dis-
tinct seasonality. Ectomycorrhizae are known to
be present in some Bauhinia species.

B. malabarica differs from other South-East
Asian Bauhinia particularly in being dioecious.

Ecology Bauhinia is found in most types of veg-
etation ranging from evergreen lowland rain for-
est to mountain forest up to 2000(-3000) m alti-
tude and savanna, scrub and dry deciduous forest
to swamp forest, on various soils.

Management Bauhinia can be propagated by
seed, layering or grafting. Cuttings of semi-ripe
wood with leaves removed will root in moist sand.
Bauhinia should preferably be grown in full sun
in fertile, moisture-retentive but well-drained
goils.

Genetic resources The Bauhinia species treat-
ed here generally have either a rather large nat-
ural distribution or are widely cultivated and do
not seem to be seriously threatened by genetic ero-
sion.

Prospects Bauhinia species show cytotoxic and
antimicrobial activity, that may partly support
their traditional uses. The stimulatory effect on
thyroid function without hepatotoxic effects of B.
purpurea bark is very interesting. However, fur-
ther research is needed to evaluate possible future
applications.

Literature 28, 241, 247, 487, 670, 719, 883,
916.
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Selection of species

Bauhinia acuminata L.

Sp. pl. 1: 375 (1753).

Synonyms Bauhinic linncei Ali (1966,

Vernacular names Indonesia: panawar saribu
{Sundanese), galela (Halmahera), kupu-kupu
{Malay). Malaysia: bunga perak (Peninsular),
bunga kertas (Kedayan, Sabah), tangkop (Murut,
Sabah). Philippines: bambang (Tagalog), kulibam-
bang (Iloko). Thailand: kaa-chae kuu-do (peninsu-
lar), kaalong, som sieo (central). Vietham: mloslng
blof] trlawsIng.

Distribution Indigenous to the dry monsoon
area of continental South-East Asia, and the drier
parts of Java, Borneo, the Philippines and Timor.
Widely cultivated throughout South-East Asia
and a frequent escape from gardens.

Uses In West Java a cold extract of the root is
drunk as a cough medicine. In Perak (Malaysia)
the pounded leaves are used for poulticing ulcera-
tions of the nose. In Thailand roots are used to
treat cough, and flowers to treat headache and hy-
pertension. B. acuminate is widely planted as an
ornamental.

Observations A shrub up to 3 m tall, young
branches glabrescent; leaves ovate to suborbicu-
lar, up to 15(-20) cm x 15(-20) cm, bifid up to
1/3(-1/2), base subtruncate, apex of lobes acute,
9-11-veined, stipules linear, 1 ¢m long, tardily ca-
ducous; inflorescence a lateral or terminal raceme,
3-10-flowered; flower buds fusiform, thinly hairy
to glabrous, ¢. 4 cm long, hypanthium turbinate,
calyx spathaceous, petals oblong, 4-6 cm long,
claws short, white, stamens 10, all fertile; fruit
linear, septate, 11 cm x 1.5 em, glabrous, 5-11-
seeded, dehiscent; seeds orbicular, up to 7 mm in
diameter. B. acuminatae is found in dry diptero-
carp forest, teak forest and brushwood, also on
limestone at lower elevations.

Selected sources 121, 178, 208, 247, 249, 250,
334.

Bauhinia audax (de Wit) Cusset

Adansonia n.s. 6: 278 (1966).

Synonyms Baukhinia calycing Ridley (1912} non
Pierre ex Gagnep.

Vernacular names Malaysia: keretup hitam,
kelapong, tapak kuda (Peninsular).

Distribution The southern part of Peninsular
Malaysia (Selangor, Negri Sembilan, Malacea, Jo-
hoar).

Uses The hoiled roots are used as a poultice to
treat dropsy.

Observations A liana, young parts glabrescent;
leaves broadly ovate to suborbicular up to 8 ¢cm x 8
em, bifid up to 1/3-1/2, base deeply cordate, apex
of lobes obtuse, 9-11-veined, stipules very early
caducous; inflorescence a terminal raceme, 10-12-
flowered; flower buds fusiform, appressed rusty
puberulous, 4-5 ¢cm long, hypanthium campanu-
late, calyx splitting into 5 free sepals, petals nar-
rowly lanceolate, 2.5-3.5 em long, clawed, green-
ish, fertile stamens 3 and staminodes 2; fruit
strap-shaped, up to 20 cm x 6 ¢cm, beaked, smooth,
4-7-seeded, dehiscent; seeds orbicular, flattened,
up to 2 cm in diameter. B. audax is found in ever-
green forest at low altitudes.

Selected sources 121, 206, 247,

Bauhinia fulva Blume ex Korth.

Verh. nat. gesch. Ned. Bezitt., Bot. 4: 91 (1841).

Synonyms Pharera fulva (Blume ex Korth.)
Benth. (1852).

Vernacular names Indonesia: areuy kupu-
kupu (Sundanege}, kupu-kupu (Javanese).

Distribution Sumatra and Java.

Uses In Java a decoction of the pounded root is
used as a febrifuge, antidiarrhoeal and cough
medicine.

Ohbservations A liana up to 15 m long, young
branches densely woolly hairy, glabrescent; leaves
broadly ovate to orbicular, up to 20 ¢m x 20 cm,
bifid up to 1/3-1/2, base deeply cordate, apex of
lobes rounded to acute, 11-13-veined, stipules
broadly lanceolate, eaducous; inflorescence a ter-
minal or lateral simple or compound, dense co-
rymb; flower buds ovoid, greyish-brown pubes-
cent, 0.5-1 ¢m long, hypanthium turbinate, calyx
gplitting into 2-3(-5) free sepals, petals obovate,
unequal, 1-2.2 em long, claws 0.3-0.5 em long,
white, fertile stamens 3, staminodes 2; fruit ob-
long, up to 20 ¢m x § cm, velvety brown, 4-7-seed-
ed, dehiscent; seeds orbicular, flat, up to 2 cm in
diameter. B. fulva is found in open forest and sec-
ondary regrowth, also on limestone, from sea-level
up to 1000 m altitude, most commonly at 600-
1000 m.

Selected sources 206, 247, 334.

Bauhinia purpurea L.

Sp. pl. 1: 375{(1753).

Synonyms Bauhinia triandra Roxb. (1832),
Bauhinia castrate Blanco {1837), Pharera pur-
purea (1..) Benth. (1852),

Vernacular names Orchid tree, purple bau-
hinia (En). Indonesia: aroy kupu-kupu (Sunda-
nese), suwoto (Javanese). Malaysia: tapak kuda
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Bauhinia purpurea L. — 1, twig with flower buds;
2, flower bud; 3, flower.

(Peninsular), lupit (Sabah). Philippines: alibang-
bang (Tagalog). Thailand: sieo dek daeng, sieo
waan (northern). Vietnam: m[osIng blof] t[is]m.

Distribution Native to tropical Asia, cultivated
throughout the tropics, including South-East
Asia; it occurs occasionally as an escape from cul-
tivation.

Uses In Peninsular Malaysia and Thailand the
leaves are used for poulticing sores and boils. In
India, the bark is extensively applied in glandular
diseases and as a poison antidote. It is well known
for its astringent, anthelmintic, carminative and
diuretic effects and is used in diarrhoea. The
leaves are administered as a cough medicine. The
flowers are said to be laxative and used in curries
and pickles.

Observations A shrub or small tree up to 10 m
tall, young branches glabrescent; leaves suborbic-
ular, up to 12 em x 12 ¢m, bifid up to 1/3-1/2, base
rounded to cordate, apex of lobes rounded to
acute, 9-13-veined, stipules minute, 1-2 mm long;
inflorescence a 6-10-flowered raceme; flower buds
club-shaped, velvety, 3—4 cm long, hypanthium
turbinate, calyx splitting spathaceous, petals nar-

rowly lanceolate, 3-5 cm long, claws 0.5-1 ¢m
long, pink to dark purple; fertile stamens 3, sta-
minodes 5-6; fruit strap-shaped, not septate,
20-25 ecm x 1.5-2.5 e¢m, ¢. 10-seeded, glabrous,
dehiscent; seeds orbicular, up to 15 mm in diame-
ter.

Selected sources 121, 178, 206, 247, 654, 719,
731, 965.

Bauhinia semibifida Roxb.

Fl.ind., ed. 2 (Carey ed.}, 2: 330 (1832).

Synonyms Phanera semibifida (Roxb.) Benth.
(1852}, Phanera sumatrana Miq. (1858), Bauhinia
borneensis Merr. (1916).

Vernacular names Indonesia: kupu (Kaliman-
tan), ganggang katup (Lingga), khaka kaia (Ser-
am).

Distribution Peninsular Malaysia, Sumatra,
Borneo, the Philippines, Sulawesi and the Moluc-
cas.

Uses In the Lingga Islands (Indonesia) roots
pounded in water are used to treat venereal dis-
eases. In Central Seram (Indonesia), a decoction
of the stem is applied to treat diarrhoea, and
leaves are rubbed on the skin to reduce swellings
and bruises,

Observations A scandent shrub or liana with a
few tendrils, young branches brownish pubescent;
leaves obovate-orbicular, 4-11 em x 4-11 em, bifid
up to 1/4-2/5, base cordate, apex of lobes obtuse to
acute, stipules auriculate or orbicular up to 5 mm
» 2 mm; inflorescence a terminal or lateral race-
me; flower buds club-shaped, 1-2.5 em long, pu-
bescent, hypanthium tubular, dilated at base, ca-
lyx early splitting into 5 reflexed, strap-shaped
sepals, petals elliptical to oblong, unequal,
2-3(-3.5) em long, claws 0.2-0.5 cm long, white
turning yellow, fertile stamens 3, staminodes 2-3;
fruit strap-shaped, 10-20 cm x 3-4 cm, beak 0.5-1
cm, glabrous, c. 6-seeded; seeds flat, varying in
size. B. semibifida is highly variable and several
varieties are distinguished; var. semibifida is the
most widespread. It is found in forest margins at
200-2000 m altitude.

Selected sources 79, 206, 247.

Bauhinia tomentosa L.

Sp. pl. 1: 375 (1753).

Synonyms Bauhinia pubescens DC. (1827).

Vernacular names Indonesia: kupu-kupu {Ja-
vanese), tali kancu (Sundanese). Philippines: ba-
ho-baho (Tagalog). Thailand: chongkho dok luean
(Bangkok). Vietnam: m[os]ng b[of] v[aflng.

Distribution Originating from Africa and con-
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tinental Asia, B. tomentosa is only found in eulti-
vation throughout South-East Asia.

Uses In Madura a poultice of the leaves is used
to treat ulcers. In India, the bruised bark is exter-
nally applied to tumours and wounds. A decoction
of the root bark is administered against inflam-
mation of the liver. A decoction of the root bark is
also used as a vermifuge. An infusion is used as
an astringent gargle, Dried flower buds are pre-
scribed in dysenteric affections. The fruit is di-
uretic and the seeds are credited with tonic and
aphrodisiac action. The plant is also used in vet-
ertnary medicine. In Java the leaves are eaten as
a vegetable,

Observations A shrub or small tree up to 8 m
tall, young branches brownish pubescent; leaves
suborbicular, 4-8 ecm x 4-8 cm, bifid for up to
1/3-1/2, base truncate to shallowly cordate, apex
of lobes rounded, 7-9-veined, glabrous above, pu-
bescent below, stipules linear, up to 1 em long; in-
florescence a lateral raceme, short, few-flowered;
flower buds fusiform, 2 cm long, puberulous, hy-
panthium turbinate, calyx splitting spathaceous,
petais broadly ovate, subequal, 4-5 cm long, short-
clawed, vellow, or yvellow with dark purple blotch
on the median petal, stamens 10, all fertile, un-
equal; fruit linear, flat, 7-15 cm x 1-1.5 cm, veluti-
nous, ¢. 5-seeded, dehiscent; seeds suborbicular,
up to 1 em in diameter,

Selected sources 121, 178, 206, 247, 334, 731,
760, 965.

Bauhinia variegata L.

Sp. pl. 1: 375 (1753).

Synonyms Bauhinia candida Aiton (1789),
Phanera variegata (L.) Benth, (1852).

Vernacular names Mountain ebony tree, St.
Thomasg’ tree (En). Indonesia: tali kancu beureum
(Sundanese). Malaysia: tapak kerbau (Peninsu-
lar). Laos: doc ban. Thailand: piang phako, siec
dok khaao (northern), pho-phe (south-western).
Vietnam: hoa ban.

Distribution Originating from southern China,
Burma (Myanmar), northern Thailand, Laos and
northern Vietnam, B, variegata is now cultivated
throughout the tropies including South-East Asia,

Uses On Leyte (the Philippines) the leaves are
applied as a poultice to treat headache. In Burma
(Myanmar) the root is employed as a remedy for
dyspepsia and the bark as a tonic. In India the
bark is credited with astringent, alterative and
tonic properties and considered useful in the
treatment of scrofula, skin diseases and ulcers.
The flowers are consumed and credited with medi-

cinal properties. In South-East Asia B. variegata
is primarily known as an ornamental.
Observations A tree up to 15 m tall, young
branches greyish pubescent; leaves broadly ovate
to circular, 6-16 ecm x 6-16 cm, bifid up to 1/4-1/3,
base cordate, apex lobes broadly rounded, 11-13-
veined, glabrous above, glabrescent and glaucous
below, stipules minute, 1-2 mm long, early ca-
ducous; inflorescence a raceme on older twigs,
very short, few-flowered; flower buds fusiform,
3-4 cm long, finely hairy, hypanthium infundibu-
liform, calyx splitting spathaceous, petals obovate,
subequal, 4-5.5 cm long, short-clawed, white or vi-
olet, fertile stamens 5, unequal, staminodes 5;
fruit strap-shaped, 20-30 cm x 2-2.5 cm, obliquely
striate, 10-25-seeded, dehiscent; seeds orbicular,
flat, 1-1.5 cm in diameter. In a wild state B. varie-
gota is found in deciduous forest at 500-1500 m
altitude.
Selected sources 88, 121, 178, 181, 206, 247,
731, 965.
J.W.A. Ridder-Numan

Beilschmiedia Nees

Wallich, Pl. asiat. rar. 2: 61, 69 (1831).

LAURACEAE

x=12

Origin and geographic distribution Beil-
schmiedia consists of about 200 species and occurs
throughout the tropics, and also in the Himalayvas,
subtrepical China and Taiwan. Tropical Africa is
richest in species; tropical America has some 15
species. The genus is represented in the Malesian
area by about 50 species, most of which have a
small area of distribution.

Uses Beilschmiedia is little used in traditional
medicine in South-East Asia, where 4 species are
recorded to have a medicinal use. A decoction of
the bark is taken to treat digestive disorders, and
leaves and roots are externally applied in poul-
tices. The wood is sometimes used to treat malar-
ia. In Vietnam bark of the endemic B. sphaero-
carpa Lecomte is applied to abscesses.
Beilschmiedia 1s better known for its timber,
which is used for light construction, flooring,
mouldings, interior finish, furniture, interior fit-
ting, veneer, plywood and carving.

Properties The hisbenzylisoquinoline alkaloid
dehatrine was obtained from B. madang wood as
an important antimalarial principle. [t was isolat-
ed as a racemic mixture of two optical isomers. It
significantly inhibited the growth of a cultured
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Plasmodium falciparum Kl-strain resistant to
chloroquine, with an activity similar to quinine.

Botany Evergreen shrubs or small to medium-

sized or fairly large trees up te 35(-40) m tall.
Leaves arranged spirally or alternate to opposite,
gimple and entire, leathery, with glandular dots
and aromatic when crushed, pinnately veined, of-
ten prominently reticulate below; stipules absent.
Inflorescence an axillary, lateral or subterminal
raceme or panicle, usually short and few-flowered.
Flowers bisexual, regular, 3-merous, small; peri-
anth segments 6, united in a short tube; stamens
6 or 9, in 3 rows inserted on the perianth tube,
usually short-stalked staminodes in an innermost
row; ovary superior, 1-celled, style short, conical,
obtuse, with an inconspicuous stigma. Fruit a 1-
seeded berry, oblong to ovoid. Seed without albu-
men, with a thin testa; cotyledons large, flat, con-
vex. Seedling with hypogeal germination.
Although evergreen, most of the species flower
and develop new reddish leaves periodically. Polli-
nation is by insects; seed dispersal takes place by
animals which eat the fleshy fruits,
Beilschmiedia is one of the Lauraceae genera in
South-East Asia whose gpecies are still compara-
tively unknown and ill-defined. It requires a thor-
ough taxonomic revision. The genus is probably
most closely related to Cryptocarya and Dehaasia
and is characterized by the absence of a persistent
involucre, a deciduous perianth, 2-celled anthers,
often reticulately veined leaves and the naked
fruiting pedicel which may be slightly thickened.

Ecology Beilschmiedia usually occurs in prima-
ry lowland rain forest, sometimes ascending into
the montane zone up to 1400(-1750) m altitude. It
is usually an element of the subcanopy or canopy
layer.

Management Beilschmiedia can be propagated
by seed. About 45% of the seed of B. madang ger-
minates in 1-3.5 months.

Genetic resources In the Malesian region a
large number of Beilschmiedia species are found
and most have a small area of distribution in pri-
mary lowland rain forest. Therefore, the genetic
diversity may be reduced through conversion of
natural forest into other vegetation types.

Prospeets The in-vitro antimalarial activity of
B. madang deserves further research in view of
the ongoing battle against drug-resistant malaria
parasites.

Literature 121, 485, 541.

Selection of species

Beilschmiedia madang Blume

Mus. Bot. Lugd.-Bat. 1(21): 332 (1851).

Synonyms Beilschmiedia malaccensis (Meissn.)
Hook.f. (1886), Beilschmiedia curtisii Gamble
{1910), Beilschmiedia scortechinii Gamble (1910).

Vernacular names Indonesia: huru (Sun-
danese), mauseu tahang (Simeulué, Sumatra),
medang kohat (Bengkulu, Sumatra), medang
mekolopon (Bangka).

Distribution Peninsular Malaysia, Singapore,
Sumatra, Bangka and western Java; possibly also
Kalimantan.

Uses In Bengkulu (Sumatra), the wood is used
as an antimalarial. The wood is also used for
heuse building.

Observations A medium-gized tree up to 24 m
tall, bole up to 50 cm in diameter; leaves alter-
nate, elliptical to oblong, 6.5-30 ¢cm x 2-13 cm,
base cuneate, apex acute to obtuse, glabrous to
reddish-brown pubescent below, midrib raised
above, tertiary venation faint above and distinct
below, petiole 1-3 cm long; flowers hairy; fruit ob-
long, ¢. 2.5 em x 1-1.5 em. B. madang occurs scat-
tered in lowland and lower montane forest up to
1250 m altitude.

Selected sources 121, 485, 541, 990.

Beilschmiedia pahangensis Gamble

Kew Bull.: 150 (1910).

Vernacular names Malaysia: medang salah,
medang tandok, medang punggok (Peninsular).

Distribution Peninsular Malaysia.

Uses In Peninsular Malaysia a decoction of the
bark is drunk to treat stomach-ache, as a post-
partum tonic, and to treat digestive disorders and
dysentery. Sometimes other plants are added to
the decoction. The leaves and roots are sometimes
pounded and externally applied to the stomach to
treat digestive disorders.

Ohservations A small tree up to 15 m tall, bole
up to 30 cm in diameter; leaves alternate to oppo-
gite, elliptical to lanceolate, 7-15 cm x 2-5.5 em,
base cuneate, often asymmetric, apex obtuse,
glabrous, midrib raised to flattened above, ter-
tiary venation distinet on both sides, peticle 0.5-1
em long; flowers sparsely hairy, perianth distinct-
ly swollen at base; fruit ellipsoid to obleng, ¢. 3.5
cm x 1.3 em. B. pahangensis is locally common on
river banks in lowland forests.

Selected sources 121, 731, 990.
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Beilschmiedia tonkinensis (Lecomte)
Ridley

Journ. Roy. As. Soc. Straits Br. 82: 190 (1920).

Vernacular names Malaysia: perapoh, me-

dang salah (Peninsular). Vietnam: chlawslp
blaws]c blooj].

Distribution Indo-China and Peninsular Ma-
laysia.

Uses In Penang (Malaysia) a leaf poultice is ap-
plied to broken bones.

Observations A small tree up to 15 m tall, bole
up to 40 cm in diameter; leaves alternate to oppo-
site, elliptical to oblong, 7-18 em x 3-6 cm, base
cuneate, apex obtuse, glabrous, midrib raised
above, tertiary venation distinct on both sides,
petiole 1-2.5 em long; flowers hairy; fruit oblong,
c. 25 em x 1.5 cm. B. tonkinensis is a coastal
species occasionally found inland.

Selected sources 121, 731, 990.

Nguyen Kim Dao

Blastus borneensis Cogn.

ADC. & C.DC., Monogr. phan. 7: 477 (1891).

MELASTOMATACEAE

2n = unknown

Synonyms Blastus cogniouxii Stapf (1894).

Vernacular names Malaysia: sendudok rimba,
kedudok hutan, kedudek cherang (Peninsular).

Origin and geographic distribution B. bor-
neensis is distributed in Indo-China (Cambodia,
Laos and Vietnam), China (Hainan), peninsular
Thailand, Peninsular Malaysia, Sumatra, Borneo
and Sulawesi.

Uses It has been reported that a decoction of the
roots is drunk in Peninsular Malaysia during the
first three days after childbirth as a restorative.

Botany A branched shrub up to 4.5(-7) m tall;
branchlets densely covered with peltate glands.
Leaves decussately opposite, those of a pair often
unequal in size, simple and entire, ovate to ellipti-
cal, 3-19(-28} em x 1-6(-10) cm, attenuate to
rounded at base, long-acuminate at apex, with
3(-5) longitudinal veins, with peltate glands be-
low; petiole 0.5-3 cm long; stipules absent. Inflo-
rescence an axillary or terminal thyrse rarely
more than 5 ecm long. Flowers regular, bisexual, 4-
merous; hypantium campanulate to urceolate,
with yellowish peltate glands; sepals very shortly
connate into a low rim, up to 0.5(-1) mm long, per-
sistent; petals free, up to 2.5 mm long, white to
yellowish or rarely pinkish; stamens inserted on
the sepals, up to 6 mm long, filaments and an-

thers about equal in length; ovary inferior, 4-
celled, apically densely covered with peltate
glands and deeply depressed, style up to 7(-11)
mm long. Fruit a loculicidal capsule included in
the hypantium, urceolate or cup-shaped, up to 3
mm long, pale brown, many-seeded. Seeds cu-
neate, 0.3-0.4 mm long, with a short beak at cha-
laza, pale brown, testa bullate.

B. borneensis can be found flowering throughout
the year. It is a variable species in which 4 vari-
eties have been distinguished: one in Indo-China,
one in Thailand, one (var. pulverulentus (Ridley)
C. Hansen) in Peninsular Malaysia and Sumatra,
and one (var. borneensis) throughout the area of
distribution of the species.

Blastus comprises 12 species and is confined to
tropical and subtropical Asia. Southern China is
richest in species (9), followed by Indo-China (4).
In Malesia, only a single species is found. Blastus
is classified in the tribe Oxysporeae, and is related
to e.g. Allomorphia and Oxyspora. 1t is easily rec-
ognized by having only 4 stamens and peltate
glands.

Ecology B. borneensis occurs in primary and
secondary rain forest, often dipterocarp forest,
from sea-level up to 2100 m altitude.

Genetic resources B. borneensis is widely dis-

tributed in the undergrowth of primary as well as
secondary forest and does not seem to be easily li-
able to genetic erosion. However, several other
Blastus species seem to be narrow endemics, par-
ticularly in southern China and northern Viet-
nam, whereas some varieties of B. borneensis also
have a restricted geographical distribution; these
may easily become endangered.
_ Prospects The information available on B.
borneensis is restricted to botamical information
and a single record on a medicinal use. This is in-
sufficient to allow the prediction of the prospects
as a medicinal plant.

Literature 313.

Other selected sources 121,

E.H.M.J. Lemmens

Blechum pyramidatum (Lamk) Urb.

Feddes Repert. 15: 323 (1918).

ACANTHACEAE

2n =234

Synonyms Blechum brownei Juss. (1807).

Vernacular names Philippines: sapin-sapin,
dayang (Tagalog), bamburia (Tloko).

Origin and geographic distribution B. pyra-
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midatum originates from tropical America, but
has been introduced and is naturalized in south-
ern Taiwan, the Philippines, and islands of the
Pacific such as the Mariana Islands, the Caroline
Islands and Western Samoa.

Uses A decoction of the entire plant is used to
treat blennorrhoea in the Philippines; the pound-
ed leaves are used to heal wounds, In Costa Rica,
a decoction of the plant is a popular remedy for
dysentery, and in Cuba it is valued as a powerful
diuretic. In Jamaica, a decoction is used in a stim-
ulant bath, and to treat colds, whereas in Mexico
it is considered a remedy for snakebites, chills and
fever. In Panama, a decoction of the entire plant is
used to treat vomiting.

Botany An annual or short-lived, erect or as-
cending herb up to 50(-70) cm tall; stems often
prostrate and rooting at lower nodes. Leaves de-
cussately opposite, simple and entire, ovate, 3-10
em X 2-5 em, thin, obtuse or rounded at base,
acute at apex, sparingly strigose above and nearly
glabrous below; petiole up to 2.5 em long; stipules
absent. Inflorescence a dense terminal spike up to

Blechum pyramidatum (Lamk) Urb. - 1, plant
habit; 2, calyx; 3, corolla opened to show stamens;
4, pistil; 5, dehisced fruit; 6, seeds.

6 cm long, with large foliaceous bracts c. 1.5 em
long, the margins conspicuously ciliate. Flowers
solitary or in pairs in the axils of bracts, small, bi-
sexual, each flower with 2 linear bracteoles; calyx
5-partite with linear segments; corolla gamo-
petalous, scarcely longer than bract, with slender
tube and 5 subequal lobes contorted in bud, pu-
berulent, white; stamens 4, didynamous, inserted
above the middle of the corolla tube; ovary superi-
or, 2-celled, style subulate. Fruit an ovoid capsule
¢. 5 mm long, puberulent, loculicidally 2-valved,
after dehiscence the placentae rising elastically
from the base of the fruit, many-seeded. Seeds or-
bicular, ¢. 1.5 mm in diameter.

Blechum consists of about 6 species and is native
to tropical America. It should not be confused with
Blechnum, which is a fern genus,

Ecology B. pyramidatum is common in and
around many towns at low altitude in the Philip-
pines: in waste places, open thickets and on old
walls, In tropical America, it is a weed of fields,
shady waste places and moist thickets, up to 1400
m aititude. It is sometimes a troublesome weed,
e.g. in taro {Colocasia esculenta (L.) Schott) in
Western Samoa.

Management Seeds of B. pyramidatum germi-
nate at a temperature of 10-40°C, but the opti-
mum is 20-35°C. There is no marked dormancy,
and the seeds lose their germination capacity com-
paratively rapidly.

Genetic resources B. pyramidatum occurs
commonly in anthropogenic habitats and is conse-
quently not easily liable to genetic erosion.

Prospects It is not possible to give an indica-
tion of the medicinal prospects of B, pyramidatum
because no information is available on pharmaco-
logical properties and phytochemistry. However,
research seems worthwhile because of the medici-
nal uses in different parts of the world.

Literature 544, 760.

Other selected sources 117, 646.

R.H.M.J. Lemmens

Buchnera L.

Sp. pl. 2: 630 (1753); Gen. pl. ed. 5: 278 {1754).

SCROPHULARIACEAE

x =unknown

Origin and geographic distribution Buch-
nera comprises approximately 100 species and oc-
curs in all tropical and subtropical regions. South-
ern and eastern Africa are richest in species (over
50). South-East Asia is comparatively poor, with 3
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gpecies in Indo-China and Thailand, and about 5
in the Malesian region (1 in Java, 1 in the Philip-
pines, 4 in New Guinea).

Uses Some uses have been recorded for Buch-
nera species in traditional medicine in South-East
Agia. In Papua New Guinea, whole plants of B. ci-
liata are used as a sedative during childbirth,
whereas in Thailand, Vietnam and southern Chi-
na whole plants of B. cruciate are applied to cure
cough, asthma, epilepsy and ulcers, and to pre-
vent anaemia.

In Tanzania, B. hispida Buch.-Ham. ex D. Don is
powdered and mixed with castor-oil, and applied
externally to scabies and eczema.

Properties As in many other Serophulariaceae,
mannitol is present in Buchnera.

Botany Annual or perennial hemiparasitic
herbs; stems usually erect and simple or laxly
branched, terete. Leaves opposite, occasionally al-
ternate, lower ones often rosulate, simple, linear
to ovate, entire to coarsely dentate, sessile or
shortly petiolate; stipules absent. Inflorescence
terminal, spicate, 4-angled, densely flowered;
bracts large, subtending and largely covering the
flowers. Flowers bisexual, sessile, with 2 small
bracteoles, 5-merous; calyx tubular, equally lobed;
corolla with slender cylindrical tube, with sube-
qual, spreading lobes; stamens 4, adnate at the
middle of the corolla tube, short, slightly didyna-
mous; ovary superior, 2-celled, style filiform, stig-
ma clavate. Fruit an ovoid to oblong capsule, lo-
culicidally 2-valved, many-seeded. Seeds cylindri-
cal or fusiform, longitudinally striate.

Ecology Buchnera is found in open forest and

grassland, up to 1600 m altitude.
Some species, e.g. the African B. hispida, are fac-
ultative root parasites of grasses and cereals, and
occasionally may be pests in crops (especially
maize and sorghum). However, they are not of eco-
nomic impoertance.

Genetic resources The South-East Asian
Buchnera species do not seem to be liable to genet-
ic erosion. They are not restricted to vulnerable
habitats, and are usually widely distributed. How-
ever, gome species, such as B. ciliata, are more or
less narrow endemics, and overcollecting may eas-
ily result in too high pressure on populations.

Prospects The lack of data on chemistry and
pharmacological activity makes it impossible to
predict whether the uses of Buchrera in local
medicine will have wider application.

Literature 120, 331.

Selection of species

Buchnera ciliata Pennell

Journ. Arn. Arb. 24: 263 (1943).

Vernacular names Papua New Guinea: hogle
{Mount Hagen, Western Highlands).

Distribution New Guinea.

Uses On Mount Hagen, the whole plant is used
for alleviating birth pains and to accelerate the
expulsion of the placenta.

Observations A herb up to 50 cm tall, stem
simple or distally slightly branched; lowest leaves
ovate, short, middle leaves oblong, larger, ¢. 4 cm
x 1 em, upper leaves linear-lanceolate, 5-6 cm
long, scabrous-pubescent; inflorescence slender
and dense, bracts 3-4 mm long, strongly ciliate;
calyx c¢. 5 mm long, corolla with 6-7 mm long tube
and 3-4 mm long lobes, pinkish; fruit triangular-
conical, ¢. 5 mm long. B. ciliate occurs in moun-
tainous regions at about 1600 m altitude, in grass-
land and on deforested slopes.

Selected sources 347, 728, 897,

Buchnera cruciata Buch.-Ham. ex D.
Don

Prodr. fl. nepal.: 91 (1825).

Synonyms Buchnera ramosa Bonati (1911),

Vernacular names Laos: hnha:z dok 18 (Xieng
Khouang), khauz kamx no:yz (Louang Prabang).
Thailand: ya khao kam khao (north-eastern),
ya khao kam (south-eastern). Vietnam: mlaaly
mlaaly (Phu Khanh), blujle.

Distribution Nepal, eastern India, Burma
(Myanmar), Indo-China, southern China and
Thailand.

Uses In Thailand, the whole plant is used to
treat asthma and ulcers. Mixed with the whole
plant of Pierranthus capitatus (Bonati) Bonati it is
used to treat anaemia. In Vietnam, an infusion of
the plant is used to treat cough. In China, the
whole plant is used to treat epilepsy.

Observations A herb up to 80 cm tall, stem
simple; lowest leaves obovate, elliptical or oblong,
1-5 e¢m long, middle and upper leaves linear-
lanceolate, 1-4 cm long, scabrous-pubescent; inflo-
rescence densely flowered, bracts 2-3 mm long,
pubescent; calyx ¢. 4 mm long, corolla with c. 8
mm long tube and c. 2 mm long lobes, purplish;
fruit oblong-oveid or oblong, 4-5 mm long, B, cru-
ciata occurs in open deciduous forest and in grass-
land, up to 1600 m altitude.

Selected sourees 169, 249, 250.

Wongsatit Chuakul, Noppamas
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Buddleja asiatica Lour.

F1. cochinch.: 72 (1790),

BUDDLEJACEAR

2n =38

Vernacular names White butterfly bush (En).
Indonesia: jugul (Sundanese), daun putihan (Ja-
vanese), kayu saludang (Sumatra). Philippines:
malasambung (Tagalog), lagundisalasa (Bisaya),
tugnang {Iloko). Laos: dok fon® dok khap. Thai-
land: khrai bok (northern), kiang phaa lai (Chiang
Mai), mae maai (Kanchanaburi). Vietnam: b[oj]
chlos], tlusly ngluw] thlar]e, bluslp lieej].

Ovrigin and geographic distribution B. asia-
tica occurs from Pakistan, eastern India, Burma
(Myanmar), Laos, Vietnam and southern China,
through Thailand and the whole of Malesia, to the
Mariana Islands. It is sometimes cultivated and
naturalized in other tropical and subtropical re-
gions. B. asiatica is the only native species of the
genus in the Malesian region, but a few other
species are cultivated and sometimes naturalized.

Uses In the Philippines, B. asiafica plants are
used as an abortifacient, to treat skin diseases
and as a cure to stop weight loss. In Vietnam, the
leaves are applied in an inhalation te treat
headache, to treat skin diseases, and, in combina-
tion with other drugs, after childbirth. Dried roots
are used to treat malaria in China, and as a tonic
in Burma {Myanmar). The leaves are often used
for stupefying fish, e.g. by the Dayak Kenyah peo-
ple in East Kalimantan (Indonesia). B. asiatica is
used as forage in Nepal.

A decoction of flower buds of B. officinalis Maxim.,
found wild in northern Vietham and southern
China, is used to treat eye diseases such as eye
inflammation, nyctalopia, asthenopia and catar-
act, often in combination with other medicinal
plants.

B. americana L. is used in traditional medicine in
Central America, e.g. to treat respiratory dis-
eases, gastro-intestinal disorders, headache and
diarrhoea. B. madagascariensis Lamk is also used
to treat respiratory diseases in Madagascar, and
is sometimes planted and rarely naturalized in
South-East Asia (Peninsular Malaysia).

Several Buddleja species are widely planted as or-
namentals, e.g. B. davidii Franch., which is also
commonly cultivated in the Malesian region and is
locally naturalized (Cameroon Highlands, Penin-
sular Malaysia).

Properties The alccholic extract from B. asiati-
ca leaves produced a persistent hypotensive effect
on pentobarbitone-anaesthetized dogs and cats.

The extract had an w-receptor antagonist activity.
The essential oil isolated from B. asiafica leaves
inhibited the growth of the pathogenic fungi As-
pergilius flavus, A. fumigatus (causing bronchial
and pulmonary infections), Trichoderma viride
(causing dermatitis), Trichophyton rubrum (caus-
ing infection of keratinized tissues and skin) and
Curvularia prasadii (causing leaf spot). The oil is
rich in 3-caryophyllene epoxide (22%), citronellol
{17%) and B-caryophyllene (16%). A crude petrole-
um-ether-acetone extract of B. asiatice showed
distinct larvicidal activity on the filarial mosquito
Culex quinquefasciatus.

Four phenylethanoid glucosides have been isolat-
ed from B. officinalis flowers; one of these, verbas-
coside (= acetoside), showed antibacterial and an-
ticancer activities, and is also known to exhibit
antihypertensive and analgesic activities. Several
flavonoid compounds (e.g, apigenin, luteolin and
luteolin-7-0-glucoside) have been isclated from B.
officinalis. A 70% methanolic extract of B. offici-
nalis flowers showed an inhibitory effect on unpu-
rified rat lens aldose reductase, an enzyme in-
volved in the complications of diabetes. Luteolin,
luteolin-7-O-p-D-glucopyranoside, apigenin and
acacetin-7-0-¢-L-rhamnopyranagyl-(6-1)-B-D-glu-
copyranoside have been isolated as active com-
pounds.

Aqueous extracts of several Buddlejo species
(amongst which B. officinalis) showed an inhibito-
ry effect against induced cytotoxicity of cultured
hepatocytes. Testing of the isolated compounds in-
dicated that the activity is most likely due to
flavonoid constituents and phenylpropide glyco-
sides.

Botany A shrub or small tree up to 7 m tall;
branches terete, densely appressed or woolly stel-
late-hairy when young. Leaves opposite, simple,
narrowly lanceolate to oblong- or ovate-lanceolate,
3-30 cm x 0.5-7 cm, cuneate at base, long-acumi-
nate at apex, margin remotely serrate-dentate to
entire, densely hairy beneath, pinnately veined,
petiole 2-15 mm long; stipules absent, but 2 oppo-
site peticles connected by a stipular line. Inflores-
cence a terminal and/or axillary spike-like thyrse
up to 25 em long, composed of 1-3-flowered cymes
in the axils of linear bracts, densely tomentose.
Flowers bisexual, 4-merous, occasionally a few 5-
merous, sessile or subsessile; calyx campanulate,
1.5-4.5 mm long, with triangular-oblong lobes;
corolla 3-6 mm long, lobes distinetly shorter than
tube, outside stellate-hairy, white, sometimes pale
violet or greenish; stamens inserted on the corolla
tube, filaments extremely short; ovary superior, 2-
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Buddleja asiatica Lour. - 1, flowering branch; 2,
flower; 3, opened corolla showing stamens; 4, fruit;
5, seed.

celled, style short, stigma club-shaped. Fruit an
avoid or oblong, flattened capsule 3-5 mm long, 2-
valved, glabrous, brown, many-seeded. Seeds el-
lipsoid, small, with a short wing at both sides, en-
dosperm fleshy.

B. asiatica may flower throughout the year. The
flowers are pollinated by insects, whereas the tiny
seeds are wind-dispersed.

Buddleja comprises approximately 100 species,
and is distributed in all tropics and subtropics. It
is sometimes included in the family Loganiaceae.

Ecology B. asiotica prefers open, often dis-
turbed or secondary vegetation, and behaves maore
or less as a pioneer. It is found in logged-over for-
est, regularly burned grassland, in gravel-beds,
and on former lava-streams and landslides, and
occurs there often gregariously. It may bhe found
up to 3000 m altitude.

Management Seeds of B. asiatica start germi-
nating 1-2 weeks after sowing. In glasshouse tests
in India, the average germination rate was 21%.
After 4 months, the average height and stem di-
ameter of seedlings were 27 ¢cm and 0.4 em, re-

spectively. B. asiatice can algo be propagated us-
ing semi-hardwood cuttings.

Genetic resources B. asiatica is widespread,
locally common and prefers disturbed habitats.
This means that there is no risk of genetic erosion.

Prospects Like other Buddleja species, B. asi-
atica shows interesting pharmacological activities
fe.g. antifungal activity), which deserve more at-
tention in research. Especially the treatment of
skin and eye diseases should be further investi-
gated. In India, B. asiatica has been suggested as
a promising shrub for regreening degraded habi-
tats.

Literature 247, 270, 671, 760, 866, 958,

Other selected sources 250, 269, 370, 371,
603.

Siti Susiarti

Butea Roxb. ex Willd.

Sp. pl. 3(2): 917 (1802).

LecuMINOSAE

x = 9; B. monosperma: 2n = 18, 22, 32, B.
superbo: 2n =18

Origin and geographic distribution Butea
comprises 2 species and its natural distribution is
confined to the drier parts of India and mainland
South-East Asia, with the exception of the pres-
ence of B. monosperma in Java. The latter species
is planted throughout South-East Asia and cer-
tain parts of Africa.

Uses B. monosperma is widely used in Indian
and continental South-East Asian folk medicine.
The astringent bark exudate is used internally to
treat diarrhoea, and is applied externally to boils,
sores, tlcers and adenitis, The root bark and seeds
are credited with anthelmintic activity, and the
gseeds, leaves and flowers with antimicrebial ac-
tivity. Several of the traditional uses are support-
ed by modern research. B. monosperma is well
known as a dye and tannin-producing plant. The
bark of B. superbe is used as a remedy for
snakebites and insect stings, and a decoction of
stem and leaves is applied to haemorrhoids and is
considered sedative. B. superbac has recently at-
tracted attention as a posgible herbal substitute
for Viagra, which is at present the best known
oral agent for the treatment of erectile dysfunc-
tion. In Thailand over-the-counter preparations
have been illegally developed from B. superba
bath as gel as well as pills.

Properties Aqueous extracts of B. monosperma
roots and leaves showed ocular anti-inflammatory
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activity in rabbits. The petroleum ether extract of
flowers of B. monosperma exhibited anticonvul-
sant activity in mice and rats, and additionally
antagonized the behavioural effects of ampheta-
mine and potentiated the pentobarbital-induced
sleep. It was also found to be anxiogenic and a de-
pressant of the central nervous system. A
methanol extract of the seeds showed significant
in-vitro anthelmintic activity.
An ethanol concentrate of B. monosperma petals
exhibited anti-cestrogenic activity in rats, and a
flower decoction showed anti-implantation activi-
ty. The anti-implantation activity is, at least part-
ly, due to the presence of the flavanone butin. The
petroleum and ethyl acetate extracts of B. mono-
sperma stem bark displayed antifungal activity
against Cladosporium cladosporioides. The active
constituent was identified as {(—)-medicarpin (an
isoflavonoid/pterocarpan). Seed extracts of B.
monosperma showed anthelmintic and antisper-
matogenic activities.
A flavonoel glycoside isolated from the stems of B.
superba showed antimicrobial activity against nu-
merous plant pathogenic fungi and gram-positive
as well as gram-negative bacteria. An orally ad-
ministered seed extract of B. superba showed
moderate to strong antispermatogenic effect in
mice and rats.
Drugs developed for erectile dysfunction are able
to substitute, partially or completely, the malfune-
tioning endogenous mechanisms that control pe-
nile erection. Sildenafil citrate (Viagra) acts as an
inhibitor of phosphodiesterase type 5 (PDE-5).
This enzyme interferes with the production of
cyclic guanosine monophosphate (c-GMP) that is
aimed at relaxing the smooth muscles in the cor-
pus cavernosum, thereby increasing the blood flow
to the penis. The activity of B. superbe is claimed
to work according to the same mechanism.
Botany Lianas, scandent shrubs or trees, with
tomentose young branches. Leaves alternate, 3-fo-
liolate; stipules small, linear or subulate, pubes-
cent, caducous; lateral leaflets obliquely ovate,
with obtuse to rounded apex, terminal leaflet sym-
metrie, rhomboid-obovate, with obtuse to emar-
ginate apex; stipels present. Inflorescence an axil-
lary or terminal densely fasciculate pseudo-ra-
ceme or panicle, bracteolate. Flowers bisexual,
pedicellate; calyx broadly campanulate, with 4
short lobes, velvety, olive-green, persistent; petals
papilionacecus, densely pubescent outside, bright-
ly coloured, orange-red, more rarely yellow or
white, standard ovate, auricled at base, acute at
apex, strongly reflexed at anthesis, wings equal to

or slightly longer than standard, falcate, keel
slightly longer than standard and wings, falcate;
stamens enclosed within the keel, 9 connate and 1
free; ovary superior, stipitate, woolly, 1l-celled,
with curved style. Fruit an oblong or broadly lin-
ear pod, distinctly stipitate, pendulous, in the low-
er part flat, with a single seed near the apex. Seed
ellipsoid, flattened, ¢. 3 em long.

At the beginning of the rainy season B. monosper-
ma is leafless and flowers abundantly. Birds are
the chief pollinators. At the end of the flowering
period, new leaves develop; these are initially pale
bronze-tinged green,

Butea is usually classified in the tribe Phaseoleae
and seems to be related to Meizotropis and
Spatholobus.

Confusion exists with respect to the Thai drug
‘kwaao khruea’, reputed for its rejuvenating prop-
erties. Contradictory reports on chemical con-
stituents (especially phytoestrogens) of plant ma-
terial collected under this name can be attributed
to a mix-up between B. superba and Pueraria mi-
rifica Airy Shaw & Suvat. The resemblance of the
leaves of these species is striking, but they are
very different with respect to constituents and ac-
tivity. Whereas pharmacological interest in P.
mirifica focuses on its isoflavones and miroestrol
content, B. superba receives special attention for
its high levels of flavonoids and flavonoid glyco-
sides. Information with respect to the efficacy of a
special selection of B. superba refers to its tuber-
oug root as source of the active principle. Howev-
er, botanical literature claims that B. superba
does not have a tuberous root, whereas Pueraria
mirifica does.

Ecology Bufea grows gregariously in open
grasslands and scattered in mixed forest, in rela-
tively dry areas up to 1500 m altitude.

Management B. monosperma is propagated by
seed. Before the beginning of the rainy season,
complete pods are sown in rows 3-6 m apart. The
pod opens at the tip and allows the young shoot
and root to emerge. The cotyledons remain at-
tached to the seedling for a considerable time.
Seedlings thrive best on a rich loamy seil with a
neutral pH. Root suckers are freely produced and
enable vegetative propagation and easy tree re-
covery after damage.

Genetic resources B. monosperma is widely
planted and does not seem to be at risk of genetic
erosion. Populations of B. superba are locally
threatened by over-collecting, especially in Thai-
land. Plantations of the latter have been estab-
lished, with a high-yielding selection, that is mar-
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keted as a cultivar (Wichai 101), serving as a
guarantee of quality.

Prospects Butea shows several interesting
pharmacological properties, including antimicro-
bial, anthelmintic, anti-inflammatory, anticonvul-
sant and antifertility activities. These deserve
more research, possibly leading to a more ade-
quate usage as a medicinal plant. The basis for
the claimed activities of B. superba for the treat-
ment of erectile dysfunction is still unclear. This
warrants scientific publications in which the
botanical identity of the plant material tested
should be indisputably clarified.

Literature 181, 490, 523, 731, 815.

Selection of species

Butea monosperma (Lamk) Taub.

Engl. & Prantl, Nat. Pflanzenfam. 3(3): 366
{1894).

Synonyms Buteqa frondosa Roxb. ex Willd.
{1802).

Vernacular names Flame of the forest (En).
Indonesia: palasa (general}, plasa (Javanese, Sun-
danese). Burma (Myanmar): pouk-pen. Cambodia:
char. Laos: (ké’k) chan. Thailand: kwaao (north-
ern), thong kwaao, thong thammachaat {central).
Vietnam: l[aalm v[cos], gilefing gileflng.

Distribution Nepal, throughout India, Sri Lan-
ka, Burma (Myanmar), Indo-China, Thailand and
Java; cultivated in tropical Asia and Africa, and in
some subtropical regions.

Uses A red exudate (gum) from the bark is
known as ‘Butea gum’ or ‘Bengal kino’. It can be
used as a powerful astringent and is applied In
cases of diarrhoea. In Indo-China it is an ingredi-
ent of dressings applied to boils, sores, ulcers and
adenitis. The bark is credited with anti-ulcer and
antitumour properties, and the root bark is used
as an aphrodisiac, analgesic, oestrogenic and an-
thelmintic. The leaves show some antimicrobial
activity. The seeds are reputed to work as an an-
thelmintic, and also have bactericidal and fungici-
dal effects. The flowers are used in the treatment
of liver disorders and credited with astringent, di-
uretic and anti-inflammatory activities. In India
B. monosperma is an important host for the lac in-
sect (Laccifer lacea), which produces shellac. The
tree is much planted as an ornamental because it
flowers with a profusion of bright orange, rarely
sulphurous flowers. A bright yellow to deep or-
ange-red dye can be prepared from the flowers, es-
pecially used for dyeing silk. The coarse, fibrous

twig; 2, fruits.

material obtained from the inner bark is used for
rough cordage, for caulking boats and for making
paper. The wood is sometimes used for utensils
and construction, more commonly for fuel. B.
monosperma is a valuable species for reclaiming
saline soila.

Observations A small to medium-sized, decidu-
ous tree 5-12(-20) m tall; leaves with petiole up to
20 cm long and leaflets up to 27 em x 26 em; inflo-
rescence with early caducous bracts; flowers 4-8
cm long, bright orange-red, more rarely yellow,
pedicel ¢. 2 times longer than calyx; fruit up to 24
em x 6 em, covered with short brown hairs, pale
vellowish-brown or grey when ripe. B. monosper-
me usually grows in open grassland, but also in
mixed forest, in Java in relatively dry regions in
the east, up to 1500 m altitude.

Selected sources 9, 70, 90, 121, 181, 250, 455,
542,617,731, 752, 815, 965.

Butea superba Willd.

Sp. pl. 3(2): 917 (1802).

VYernacular names Cambodia: char., Laos:
(khiia) chan. Thailand: kwaao khruea {northern),
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thong kruea {central). Vietnam: chan kileejhu,
gileflng gileflng dlejlp.

Distribution India, Sri Lanka, Burma (Myan-
mar}, Indo-China and Thailand.

Uses In Burma (Myanmar) the bark is used as a
remedy for snakebites and insect stings, and in
Thailand to treat tocthache. In Cambodia a decoc-
tion of stem and leaves is externally applied to
haemorrhoids; it is also considered sedative and
used to treat convulsionas.

Observations A large liana with stem up to 40
c¢m in diameter; leaves with petiole up to 10 em
long and leaflets up to 30(-—45) cm % 25(—40) cm; in-
florescence with bracts persistent until anthesis;
flowers 8-10 cm long, bright orange-red, pedicel c.
3 times longer than calyx; fruit up to 24 em x 6 em,
covered with short brown hairs, pale yellow-
ish-brown or grey when ripe. B. superba occurs in
open forest.

Selected sources 92, 121, 181, 250, 731, 815,
825, 1024,

Raharni

Buxus rolfei S. Vidal

Revis. pl. vasc. filip.: 233 (1886).

Buxaceag

2n = unknown

Vernacular names Philippines: malagaap,
piukbanau (Tagalog), sarapuyau (Negrito).

Origin and geographic distribution B. roifei
is endemic to the Philippines (Luzon, Sibuyan,
Palawan, Mindanao), but may possibly have been
recorded from Sulawesi (Indonesia).

Uses The fruits are dried and finely cut, and
then scattered on water as a fish poison.

Leaves of B, harlandii Hance are used in Vietham
to treat dog bites.

Properties Steroidal alkaloids of the 93,19 cy-
clopregnane and 9{10—19) abec pregnane type
have been found in all Buxus species investigated.
Several of these isolated from the leaves of B.
longifolia Boiss. and B. sempervirens L. showed
significant antibacterial activity, also against
human pathogenic bacteria. Furthermore, the
steroidal alkaloid cyclobuxine isolated from B. mi-
crophylla Sieb. & Zucc. in Korea is reported to pro-
tect the isolated rat heart from the myocardial in-
juries produced by ischaemia and subsequent
reperfusion by significantly suppressing ultra-
structural damage. Buxaminol E isclated from the
Furopean B, sempervirens showed a hypotensive
effect in tests with cats.

Botany A glabrous shrub with compressed-

tetragonal branches. Leaves opposite, simple and
entire, elliptical to oblong, 5-17 cm x 1.5-8 cm,
acute at base, shortly acuminate at apex, thinly
leathery, with numerous distinct secondary veins
connecting into an intramarginal vein; petiole 2-7
mm long; stipules absent. Inflorescence an axil-
lary raceme with c. 5 pairs of bracts. Flowers uni-
sexual; male flowers pedicelled, with 4 perianth
segments and 4 stamens; female flowers terminal
in inflorescence, without perianth but with ¢. 6
gpirally arranged bracteoles, ovary superior, 3-
celled, styles 3, short, persistent. Fruit an ovoid
capsule 1-1.5 cm long, 3-celled with 2 seeds per
cell. Seeds trigonous-ellipsoid, ¢. 7 mm long, shiny
black.
Buxus consists of approximately 100 species. It
has a centre of diversity (section Tricera) in the
Caribbean-Latin America region with about 50
species, more than 30 of which are confined to Cu-
ba. A second centre of diversity is in eastern Asia,
where about 40 species occur from China, Korea
and Japan to Malaysia, Indonesia and the Philip-
pines; most of these species have been classified in
section Buxus, but 6 in section Fugeniobuxus (in-
cluding B. rolfei). In Africa, about 7 species have
been found (section Probuxus), whereas the 4
species of the closely related genus Notobuxus also
occur here. Two species occur in Europe.

Ecology B. rolfei occurs in primary forest at low
and medium altitudes.

Genetic resources B, rolfei appears to be en-
demic to the Philippines where it is restricted to
primary forest, which ig under high pressure.
Consequently, it seems liable to genetic erosion
and may become easily endangered.

Prospects The steroidal alkaloids present in
Buxus are pharmacologically interesting com-
pounds, which are probably also present in B.
rolfei. This might offer possibilities for research.

Literature 117, 323, 495.

Other selected sources 55, 57, 121, 521, 535.

R.H.M.J. Lemmens

Calophyllum L.

Sp. pl. 1: 513 (1753); Gen. pl. ed. 5: 229 (1754).

GUTTIFERAE

x =unknown,; C, trophyllum: 2n =32

Origin and geographic distribution Calo-
phyllum is a very large genus comprising about
190 species. The Indo-Malesian region, Microne-
sia, Melanesia and northern Australia are rich in
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species, tropical America, Madagascar and sur-
rounding islands less rich. Peninsular Malaysia,
Sumatra, Borneo and New Guinea show an abun-
dance of species, about 40, 35, 65 and 35, respec-
tively.

Uses Many Calophylium species supply a good
multipurpose timber, known as bintangor. Timber
is definitely the primary use for these species.
However, the recent discovery of compounds that
are very promising as drugs for the treatment of
acquired immunodeficiency syndrome (AIDS)
throws new light on Calophyllum as a medicinal
plant.

A decoction of the bark and the latex of some Calo-
phyllum species is used in traditional medicine,
internally against diarrhoea and after childbirth,
externally against skin and eye diseases and
rheumatism; leaves, flowers and seeds are also
used, A balsam made from the fruits of C. inophyl-
{um is used as & healing and analgesic agent in
the treatment of burns. The poisonous latex from
the bark of several species is used to stupify fish
and, mixed with rice, to kill rats. Several other
species not treated here are used in traditional
medicine or as poisonous plant, e.g. C. calaba L.
(latex used as fish poison and shampoo), C. canum
Hook.f. {latex used as fish poison in Sarawak), C.
dioseurti P.F. Stevens (decoction of roots used af-
ter childbirth in Peninsular Malaysia), C. pistfer-
um Planchon & Triana (decoction of bark used to
treat diarrhoea in Cambodia), and C. rubiginosum
M.R. Henderson & Wyatt-Smith (latex used to
poison rats and as fish poison in Indonesia).

The fruits of some species are edible but often
sour; caution is necessary as they contain toxic
substances. The oil from the seeds is sometimes
used as an illuminant and in scap making. The
seed-oil and the latex from the bark have ocea-
gionally been used for dyeing batik cloth in Java.
A decoction of the bark is sometimes used to
toughen and dye fishing-nets. C. inophyllum is
commonly planted as an ornamental.

Properties In the past decades, many natural
products have been screened to identify com-
pounds from which drugs against cancer and
AIDS might be developed. Several coumarins
have been isolated from Calophyllum that are
able to inhibit HIV reverse transcriptase. Inophyl-
lums have been isolated from the leaves and seeds
of C. inophyvilum and calanolides from fruits and
twigs of C. lanigerum and C. teysmannii, and
these compounds proved to be non-nucleoside in-
hibitors of HIV type 1. The compounds are essen-
tially inactive against strains of the less common

HIV type 2. The most promiging compounds seem
to be the dipyranccoumarin (+)-calanclide A iso-
lated from C. lanigerum var. austrocoriaceum and
the closely related compound (-)-calanclide B from
C. teysmannii var. inophylloide. These compounds
are under development as an AIDS chemothera-
peutic. A study demonstrated the safety and
favourable pharmacokinetic profile of single doses
of (+)-calanoclide A in healthy, HIV-negative indi-
viduals. Inophyllum B and P are the most active
compounds isolated from C. inophyllum. Soulat-
trolide, another coumarin isolated from the latex
of C. teysmannii, was also found to be a potent in-
hibitor of HIV-1 reverse transcriptase. The seeds
of C. cerasiferum Vesque from the Fiji Islands con-
tain (—}-calanolide B as its major coumarin econ-
stituent. Cordatolide A and B, which also inhibit
HIV-1 reverse transcriptase, have been isolated
from C. cordato-eblongum Thwaites, an endemic
of Sri Lanka.

An analysis of the essential oil from C. inophyllum
flowers showed the presence of 25 compounds,
with a naphthalene derivative as the most abun-
dant component. Antibacterial, anti-inflammatory
and phagocytesis stimulant activities have been
reported for this species. Seed extracts of C. ino-
phyllum showed significant molluscicidal activity;
the hydroxy acid calophyllic acid was isclated as
the active compound. The ether extract of the
leaves showed piscicidal activity.

Xantheones and coumarins with cytotoxic activity
against cancer cells have been isolated from vari-
ous Calophyllum species. For example, some of
the 4-phenylcoumarins isolated from C. inophyl-
lum might be valuable as potential cancer chemo-
preventive agents.

Botany Evergreen trees up to 40(-60) m tall,
rarely shrubs, with sticky latex; twigs more or less
flattened and angled. Leaves decussately oppo-
site, simple and entire, leathery, glabrous, with
closely parallel secondary venation, petiolate;
stipules absent. Inflorescence terminal or axillary,
racemose. Flowers usually bisexual, but some-
times functionally unisexual, regular, sweetly
scented; perianth with 4-16 tepals in several
whaorls, usually whitish; stamens numerous, with
filaments usually only slightly connate at base;
ovary superior, unilocular, style often with a
peltate stigma. Fruit a drupe, outer layer of peri-
carp often with large air spaces, 1-seeded. Seed
with large cotyledons and radicle pointing to the
base of the fruit; endosperm absent. Seedling with
cryptocotylar germination and short epicotyl.
Growth of the young trees appears to be discontin-
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uous and branching is rhythmic, Growth may be
rather slow, and trees may take about 70 years to
attain a diameter of 50 em. However, there is rea-
son to believe that growth may be considerably
faster under favourable conditions.

The flowers are insect-pollinated, e.g. by bees. Hy-
bridization may occur, often with C. inophyvilum
as one of the parents. Trees often bear fruits
throughout the year, The fruits are eaten and dis-
persed by mammals (bats, squirrels, monkeys)
and birds. However, the fruits of some species are
dispersed by water, e.g. those of C. inophyllum
which are dispersed by sea currents, but also by
fruit bats.

Calophyllum is classified in the subfamily Calo-
phylloideae together with its immediate relatives
Mammea and Mesua, and some small genera of
Madagascar and India. It is easily distingunishable
by its single basal ovule and particularly by its
nearly always strictly parallel and close venation
of the leaves.

Ecology Calophyllum belongs to the lowland
tropical rain forest, but a few species oceur in
montane rain forest. Celophyllum trees often
reach to the top of the main canopy at maturity,
but are not emergent. Only a few species grow in
drier or more open habitats; C. inophyllum occurs
mainly on sandy beaches.

Management Natural regeneration usually oc-
curs near the mother tree, Seedlings grown in
nurseries require shade. In plantation trials in In-
donesia the spacing of seedlings is usually 2 m x 3
m.

Genetic resources Although Calophyllum is
abundant in several areas {e.g. in Peninsular
Malaysia, Borneo and New Guinea), in many oth-
er areas it is much less common and occurs scat-
tered in the forest. The rarer species may become
easily liable to genetic erosion when