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1. The traditional belief that Acacia nilotica can improve milk production is valid. (this
thesis)

2. A widespread use of plants relies on long-term observations and experiences. (this
thesis)

3 Flavonoids from Digitaria exilis (fonio), a variety of millet commonly eaten by

inhabitants of African semiarid regions, are strongly interfering with the thyroid
hommone system. (Sartelet, H. et al, Nutrition 1996: 12, 100-106).

4. Treatment with high doses of progestins results in excessive secretion of growth
hormone by the mammary gland, resulting in acromegaly and breasttumors (Kooistra,
H.S. et al, J.Reprod.Fertil. 2000: 119, 217-222).

5. A child never dies, it just goes back to its ancestors.

6. Failure to lactate, like failure to ovulate means failure 1o reproduce and the latter
equals curse which means exclusion,

7. It is worth promoting the research in traditional medicine in order to provide health
facilities and medicines to the population in developing countries.
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Abstract

In most African communities, failure to lactate, like failure to ovulate, means failure to
reproduce. Thus plant extracts are being used by African women to induce or stimulate
milk production.

An ethnobotanical survey has been carried out in the northern, central, eastern and
southern parts of Burkina Faso. In total 79 informants (healers and village elders) and 217
users from 22 villages were interviewed. This survey shows that the use of plants during
lactation is common and that the indigenous people have a remarkable knowledge of
species and their use as crude drugs. Ethnobotanical data on 90 plant species belonging to
40 families, including medical use and traditional practices, were collected, Apalactia is
the most common pathology after parturition, since 34% of the plants are used for
induction of lactation, This survey pointed out seven species including Pennisetum
americanum, Vitellaria paradoxa, Cadaba farinosa, Leptadenia hastata, Capsicum
frutescens, Crateva adansonii, Acacia nilotica ssp adansonii to be widely used by women.
The first six species are cornmonly used in human alimentation, albeit the latter appeared
to be frequently used together with other plants for the treatment of a wide variety of
diseases. Despite the widespread use of Acacia nilotica ssp adansonii in folk medicine,
little is known about its actual pharmacological mechanism.

In view of the traditional belief that Acacia nilotica ssp adansonii (AN) can stimulate milk
production in lactating women, experiments were performed to determine the effect of an
aqueous extract of AN on milk production in the rat. Female rats that received the AN
extract orally during their first lactation, produced about 59% more milk causing an
increase in pup growth compared to that in controls (P<0.01). Prolactin (PRL) is known to
stimulate milk synthesis and secretion. Experiments were performed in peri-pubertal and
adult virgin female rats to investigate the effect of AN on PRL synthesis and release. A
strong relation between AN administration and PRL release after "acute" and "chronic"
treatment has been observed in cycling female rats treated intravenously. PRL synthesis
was also stimulated by AN extract in both adult and peri-pubertal animals aibeit that in the
latter group, estradiol-priming was needed for an efficient effect. The treatment with AN
extract results in increased lobulo-alveolar structure development, filled with basophilic
secretions and suppression of the terminal end bud development. AN extract stimulates the
mammary gland growth and differentiation from the least differentiated structures to fully
developed alveoli, showing active milk production. The mechanisms via which these
processes occurred have been investigated. The treatment with bromocriptine (CB154), an
agonist of dopamine significantly lowered pituitary- and plasma PRL levels compared to
controls. A significant increase of pituitary PRI, was observed in the group with 3g
AN+CB154 as compared to CB154 alone although no significant change was found in
plasma PRL.

These results indicate that the AN-extract acts by stimulating the synthesis and release of
PRL and probably other hormones, which in tum stimulate growth and differentiation of
the mammary gland. AN-extract may also act direcilly on the mammary gland by
stimulating the synthesis of milk components. Nevertheless further research is needed to
elucidate the possible mechanism of action of AN-extract.
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CHAPTER 1

GENERAL INTRODUCTION
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For a long time, human milk was the only food for young babies. Human newborns are
very immature at birth and thus totally dependent on their mother’s milk for a varying
time thereafter. However, during the last decade, major changes have occurred in infant
feeding: from breast-feeding to bottle-feeding with either human milk or formulae based
on cow’s milk. Tt is well-known that the milk of each species is a unique complex
secretion conlaining a large variety of components with special metabolic and nutritional
fonctions, as mimicked at least in part by the wide variety of “humanized formula milk”
on the market. Noticeably, it is widely accepted that breast-feeding is more than just
nutrition. Fortunately, this assertion is reinforced since 1992 by the recommendations of
the WHO and UNICEF for the practice of breast-feeding, even in developed countries.

Recently, many aspects including prevention of infectious diseases and the increasing
amount of information about the importance of mother-infant interactions on the
psychology of the neonate have increased the necessity to reappraise the role of breast-
feeding in both developed and developing countries (Wright & Schanler 2001, Filtean
2000, Ahiadeke 2000). Certainly, the benefits in terms of preventing the malnutrition-
infection cycle are especially great in developing countries (Brown et al 1989).
Consequently, the international policy (World Health Organization 1993) recommended
that all infants should be exclusively breast-fed, i.e. not given any other foods or liquids
including water for the first 4-6 months of life. Indeed, there is no doubt on the scientific
basis of the importance of breast-feeding (Filteau 2000, Goldman 1993, Anderson ef al.
1999, Khin-Maung-U et al. 1985, and Sazawal et al. 1992). However, some apparently
controversial evidence exists regarding the applicability of such recommendation in
developing communities like in Africa, where breast-feeding is tightly linked with
traditional medicine.

African Traditional Medicine

“African Traditional Medicine is not only use of plants but also all the practices,
measures, ingredients and procedures of all kinds of materials or not, which from
centuries and centuries had enabled the African people to protect themselves against
disease, to cure themselves and to alleviate their sufferings.” (WHO 1973).

Indeed, the use of natural products with therapeutic properties is as ancient as human
civilisation. For a long time, minerals, animals, and plant products were the main sources
of drugs. Although in developed countries, indigenous health care practices have been
replaced by modern medicine, in developing countries, these practices are still the way of
health care for the majority of the population, albeit that these tended to decline during the
last few decades. However, an increased interest actually seems to reverse this trend. This
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trend reversal is based on a need for new drugs in developed countries and on the fact that
many modern drugs are beyond the reach of the majority of the population in developing
countries, such as Burkina Faso, West Africa. Unfortunately, traditional knowledge has
gradually changed. This alteration is due to the fact that the transmission of the knowledge
is essentially oral and that traditional healers often pass away without having had the
opportunity to hand down their knowledge, in addition to the progressive disappearance of
useful plants caused by drought and deforestation.

Having thus noted the impact of traditional medicine on health care in Africa, the
necessity of officially integrating its activities into National Health Programmes is under
discussion in most countries. An integration of the two types of medicine can only be most
efficient when traditional medicine is well documented and the biological activities of the
plants used are established. This raises a number of questions:

1- What is the indigenous knowledge in medicinal plant use?

2- What are the traditional practices and prescriptions?

3- How many people have used these prescriptions?

4-  Are they efficient and safe?

5- What are the mechanisms of action?

One of the difficulties in answering these questions is that African traditional medicine
appears to rely on cultural aspects. These cultural aspects are based on the concept that 3
supernatural powers are at the origin of change in human well-being: The force of evil
(sorcery), the gods, and the spirits emanating from ancestors which can be good or evil.
The balance between good and evil spirits determines the health of the individual. Disease
is regarded as a punishment for bad behaviour. Evil spirits can be chased away or
appeased by certain procedures including the utilisation of certain plants. This is
particularly true as far as reproduction is concemned. Plants from various habitats are
traditionally used to stimulate libido and fertility, or to inhibit those during evil moon, to
protect pregnant women from the evil eye, to inhibit or stimulate milk production efc. In
the latter case, however, plant use during lactation has actually tended to decline due to
new recommendations of the WHO (WHO 1992). Consequently, the significance of plant
use during lactation in the African traditional communities might be worth reappraising.

Breast-feeding in the African traditional community

In most African communities, failure to lactate, like failure to ovulate, means failure to
reproduce. Thus, breast-feeding implies more than just nutrition: it encompasses aspects of
cultural, environmental, and psychosocial significance, operating between the mother and
the baby as well as within the community.

The traditional belief is that the newborn is a reincarnation of one of the ancestors of the
family. The day, time, and conditions of birth are the indicators that will determine his
given name and his destiny. Furthermore, an infant looks neither like his father nor his
mother but resembles his grandfather or grandmother, particularly when the latter are
deceased. Therefore, infringement of traditional rules during pregnancy is considered the
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main cause of complications observed during parturition and leading to agalactia,
hypoglactia, or mastitis and sometimes to the “return” (i.e. the death) of the infant. Since
traditional medicine and breast-feeding are tightly interconnected, it is not surprising that
breast-feeding is based on the same concept that supernatural powers lie at the origin of
human well-being and that the newbom can be protected against evils by the
administration of certain plants together with certain procedures. This concept may
explain to some extent, that exclusive breast-feeding is rarely practiced in African
communities (Shirima ef al. 2001, Scnanayake ef al. 1999) where herbal tea i1s usually
used during the first few days after birth. Indeed, maternal colostrum and milk have an
important function as protective agents against infections in addition to their nutritional
role. Early lack of maternal colostrum and milk in a sufficient quantity and quality might
consequently affect early infant well-being and development, of which the latter
determines its resistance against infections. Although 99% of the mothers are breast-
feeding in Burkina Faso, as well as in most of the developing countries, infant morbidity
and mortality are still high. The confounding question is whether or not the high rate of
infant malnutrition is due to the traditional practices or to insufficiencies in maternal milk
quality and quantity.

Indeed, health and nutrition are dramatically interconnected as evidenced by the
drastically limited foed resources in developing countries, Therefore, maternal
malnutrition is thought to be the main, if not only, cause of infant feeding problems and
early childhood malnutrition. Some reports show, however, that maternal undernutrition
neither affected milk volume and energy levels (Rasmussen 1992, Perez-Escamilla ef al.
1995, Gonzalez-Cossio ef af. 1998) nor immune factors (Miranda ef al. 1983, Chang 1990,
Herias ef al. 1993, Lonnerdal er al. 1976, Prentice ef al. 1983, Filtteau ef al. 1999b).
Reports on the relationship between maternal infection and lactational performance are
controversial. Some investigations did not find any adverse effect of matemal infection on
milk quality and quantity (Zavaleta ez al. 1993), while others reported a dramatic decrease
of lactational performance (Filteau ef a/. 1999a,b; Willumsen et af. 2000) associated with
a low weight gain of the child (Filteau e al. 1999b), albeit that the bacteria from breast
milk have been reported to be non-pathogenic for the infant. On the other hand, an infant
from an HIV-infected mother can be infected during lactation.

Many views regarding breast-feeding and traditional practices have been reported.
Interestingly, in addition to limited access to modern formula milk, African women
traditionally use plant extracts to induce and/or stimulate milk production. Lactation is a
complex phenomenon encompassing multi-factorial processes including physiological,
biochemical and structural changes of the mammary gland. Milk is consequently a
complex product consisting mainly of sugars, lipids (mainly triglycerides), proteins (e.g.
casein, lactalbumin) as well as many other factors regulating the immune function of the
neonate (Bonati & Campi 2000). Based on new scientific information from biochemistry,
immunology, nutrition, endocrinology, and psychophysiology about human milk and
breast-feeding, the overall scheme of events that occurs in the mammary gland has been
reviewed. This review is necessary to gain insight into the fundamental issue of the
physiological adequacy of plant use in terms of induction and/or stimulation of lactation in
women.
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Mammogenesis and lactogenesis

The ability to lactate depends on the presence of mammary glands, which is a typical
feature of mammals. The mammary gland is part of the reproductive apparatus and
lactation can be considered as the final phase of reproduction. Of subcutaneous origin, its
number, shape and size vary greatly between species. Due to difficulties in the availability
of tissue, normal development and differentiation of human breasts are rarely reported.
Thus, the descriptive review reported here is based on rodent data. However, it is assumed
that the overall patterns of growth and differentiation and the generation of various
motphological structures are comparable between rodents and humans (Lydon et al. 2000,
Shyamala 1999) (see Figure 1).
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Figure 1 The overall pattemn of mammary gland development and physiological targets of plant use during each stage of
development.

In rats, the mammary gland forms extensive subcutaneocus sheets of tissue that extend
from the cervical to the inguinal regions as six ventrolateral pairs, each with its own nipple
{Russo & Russo 1978). The mammary gland of newborns is represented by a rudimentary
duct system with small club-like ends that regress shortly after birth. In neonates of most
species, there is an isometric duct growth of the mammary gland uatil before the onset of
puberty, albeit that this period of growth has not yet been extensively studied in rodents.
With the onset of puberty, the mammary gland undergoes allometric growth to establish
the ductal elongation with terminal end buds (TEBs) prior to pregnancy (Cowie 1949).
The first events of puberty are increases in circulating gonadotropin and estradiol (E3}

levels associated with vaginal opening followed by vaginal comification several days later
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(Nelson ef af. 1990). At puberty, the mammary gland consists of ducts with TEBs, which
are the major site of proliferation (Monaghan ef o/, 1990) leading to the formation of
terminal lobular units (Howard & Gusterson 2000) with the advancement of puberty. The
epithelial-stromal interactions are the major components of ductal elongation. This ductal
elongation and branching continue after puberty until the mammary fat pad is filled. The
main characteristics of a mature mammary gland are the absence of terminal end buds and
the presence of a highly branched architecture terminated by lobular buds (Horseman
1999) in response to the hormonal change during the estrous cycle. During pregnancy, the
lobular buds give rise to alveolar lobules, which increase both in size and number and
reach maximal development at the end of pregnancy (Masso-Welch er al. 2000).

Thus, lactation is a result of long physiclogical processes occurring in the mammary
gland, mainly during pregnancy until the day of parturition. Indeed, mammary epithelial
cells undergo secretory differentiation throughout the estrous cycle (Schedin et al. 2000),
but pregnancy is required for final differentiation (Robinson ef af. 1995). At the end of
pregnancy, the mammary gland achieves a high rate of proliferation and a profound
biochemical transformation within the epithelial cells which later leads to the synthesis of
specific components of milk such as proteins {e.g. casein, lactalbumin), lipids (fatty acids)
and sugar {(e.g. lactose). During that period, the myoepithelial cell layer, which surrounds
the alveolar epithelium, has acquired abundant cytoplasmic filaments for contractile
function (Joshi ef al. 1986) during lactation.

Involution of the mammary gland following weaning is characterized by a rapid decrease
in weight, volume and number of alveolar structures and in total DNA content, essentially
due to the loss of cells by apoptosis (Strange et al. 1992, 1995, Walker et al. 1989),

Hormonal regulation of mammogenesis and lactogenesis

Extensive studies have clearly established that the developmental biclogy of mammary
glands is very complex involving interactions between ovarian, adrenocortical and
pituitary hormones (Nandi 1958, Kleinberg e al. 1990, Lyons ef al. 1995, and Topper &
Freeman 1980). Cyclical variations in cell proliferation and steroid receptor expression
have been reported in the human breast (Olssen ef al. 1996, Soderqvist ¢ al. 1997) and in
rat mammary tissue {Masso-Welch ef al. 2000). Estrogen (E2) (Anderson ef al. 1998) and

growth hormone (GII) (Kleinberg er al. 2000, Sejrsen ef al. 1999) are essential for
mammary duct development. Progesterone (P} is essential for lobulo-alveolar
development (Lydon et al. 2000, Shyamala 1999, and Fendrick er al. 1998) but not for
ductal side branching as previously reported (Russo e al. 1991). Corticosteroids must be
present for the ovarian steroids to exert their full effect. In contrast to the other hormones,
recent reports show that prolactin (PRL) regulates mammary gland organogenesis from the
primary duct system to the fully mature non-pregnant gland. It participates with placental
lactogen in the differentiation of the lobuloalveolar system from the lobular buds, induces
milk protein gene expression and finally stimulates lactation after delivery (Horseman
1999). The ejection of milk requires the action of oxytocin (OX), secreted from the
posterior pituitary in response to suckling. The milk stasis that occurs after weaning and
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the decrease of lactogenic hormones, in particular PRL, are the main causes of involution
of the mammary gland (Nguyen & Pollard 2000). However, the mechanisms involved in
the regulation of mammogenesis and lactogenesis are still to be more clearly elucidated.

PRL regulation of lactogenesis

Identified by Riddle ef @i. {(1931) and purified in 1933, PRL is a polypeptide hormone
produced mainly in pituitary lactotrophic cells as well as in some peripheral tissues,
inciuding the mammary gland (Jonathan er al. 1996, Iwasaka ef af. 2000).

Pituitary PRL secretion is under hypothalamic control by both inhibitory and stimulatory
factors (Freeman et al. 2000) although dominated by inhibitory factors (PIH), mainly
dopamine, synthesized by the hypothalamus and released into the portal blood vessels.
PRL down regulates its own secretion by increasing the release of PIH’s in the portal
system.

Although more than 300 functions attributable to the hormone have been reviewed
recently (Bole-Feysot er 2l.1998), PRL has the specialised function of stimulating milk
synthesis and secretion in mammals. In rats, PRL is secreted during early pregnancy in a
diurnal and nocturnal pulse from the anterior pituitary (Andrews ef al. 2001). The decrease
in progesterone and estrogen levels after delivery allows PRL to exert its stimulatory
action on the mammary gland epithelial cells and thus induce lactogenesis, It is unclear
whether or not the inhibition of lactogenesis during late pregnancy, even though PRL
levels are relatively high, is due fo the high levels of estrogen or due to progesterone,
which may act on the epithelial cell by decreasing PRL receptor numbers. Interestingly,
PRL mRNA has been detected in rat mammary glands from mid to late pregnancy and
throughout factation (Iwasaka ez ai. 2000) and no B-casein was detectable in the mammary
gland of PRL receptor (PRLR) knock-out mice (Brisken er al. 1999).

During established lactation, the suckling of the neonate stimulates PRL secretion.
Continuous production of PRL is necessary for the maintenance of lactation, although no
correlation was found between milk yield and plasma PRL levels (Cowie et al. 1980),
suggesting that PRL may be more of a “’survival factor’’ rather than a regulatory factor for
milk secretion.

In humans (Benedek-Jaszmann & Sternthal, 1976) and rodents (Cowie ef al. 1969, Mena
et al. 1982, and Flint er /. 1998), PRL is the major stimulus to milk synthesis.
Bromocriptine (CB154), an analogue of dopamine that inhibits pituitary PRL secretion,
completely suppresses milk yield in rats (Flint er /. 1998, Farmer ef a/. 1998, and Taylor
& Peaker 1975). Yet, when milk production is almost completely inhibited by both CB154
and a specific antiserum to rat GH, replacement therapy with GH partially restored milk
production while replacement with PRL was fully effective (Flint ef al. 1992). Other
reports (Mena ef al. 1982) have suggested the possible transformation of PRL into a
presecretory PRL before it is secreted, and that dopaminergic control is exerted on the
transformation-phase but not on the release-phase of the hormone. On the other hand,



drugs used for the treatment of psychological disorders such as sulpiride and
perphenazine, stimulate PRL secretion and thus induce lactation.

Causes of lactation disruption

Indeed, lactation success depends on many factors, The change in systemic lactogenic
hormone levels as reviewed above and the intra-mammary mechanisms of responsiveness
to lactogenic hormones and milk removal are, in all species, at the origin of lactation
defects. Mammary epithelial cell differentiation and proliferation are thought to be the
primary determinants for milk production. Nutritional status at the time of puberty and
during pregnancy, associated with a great variability of hormones in the maternal plasma
has been reported to be critical to maximise mammary gland cell proliferation (Wilde ef
al. 1986, Park er al. 1989, Choi et al. 1997, and Kim et al. 1998). Moreover, lactation
success depends on regular suckling of the neonate (Peaker & Wilde 1996). Without this
stimulus, milk secretion stops and mammary involution is induced. Successful parturition
under appropriate conditions may also influence lactation since in most cases stress is
associated with an increase in PRL levels (Jeffcoate er al. 1986) as well as a decrease,
particularly under conditions under which levels are normally high (Chatterton er a/. 2000,
Johansson et al. 1983).

Possible ways of action of lactogenic plant extracts to induce and /or stimulate milk
synthesis

As reviewed above, PRL plays a key role in inducing and stimulating milk synthesis and
maintaining lactation. PRL synthesised in the anterior pituitary is released into the portal
vessel and transported to the mammary glands to stimulate milk synthesis. Ey increases

the number of PRL-R whereas P suppresses this increase. PRL also upregulates its own
receptors as an increase in PRL-R occurs at the time of the increase of plasma PRL levels
at parturition. Therefore, the lactogenesis that occurs after parturition can be, to some
extend, explained by the removal of the inhibition by P, and the stimulation of preduction
of PRL-R by the increase of PRL itself.

To this end, lactogenic plants may exert their effect by stimulating PRL synthesis in the
anterior pituitary, increasing its release into the portal vessels, or increasing the number of
PRL receptors on the mammary gland. The stimulatory effect of PRL on its own receptors
was found to be discontinuous, as an increase of maternal circulating PRL levels during
established lactation does not increase milk production. This indicates that the gland at this
stage probably becomes less responsive to PRL, likely a result of the low number of PRI
receptors on the mammary gland. This clearly suggests that the number of PRL-R at the
beginning of lactation associated with the level of circulating PRI is essential for the
maintenance of copious milk production.

Lactogenic plants may also induce milk synthesis by acting directly on the mammary
gland to stimulate mammary gland differentiation and cell proliferation, or by stimulating
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mammary cell activity as milk production is related to mammary epithelial cell
differentiation and proliferation.

QOutline of the thesis

The aim of this study is to gain insight into the traditional beliefs and to provide scientific
proof for the efficacy of lactogenic plants.

This thesis focusses on (1) the plants used by women for the treatment of lactation
deficiencies, (2) the biological effects of the plants used for induction and stimulation of
lactation, and (3) the possible underlying mechanisms of action. For this purpose,
information on plants with therapeutic properties was collected during field work,
regarding which part of the plant is used, mode of preparation and administration, number
of cases reported and number of people who have used these prescriptions (chapter 2). The
ethnopharmacology, phytochemistry, and toxicology of Acacia nilotica ssp. Adansonii
(AN}, one of the plants widely used for induction and stimulation of lactation are
addressed in chapter 3. In view of the traditional beliefs, experiments were performed to
investigate the biological activity of an aqueous extract of AN in a rat model (chapters 4
and 5). Finally, the mechanism via which AN-extract may act to achieve its biologic
activities was explored (chapter 6).
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Abstract

An ethnobotanical survey was carried out in the northern, central, eastern and southern
parts of Burkina Faso inhabited by Yadse, Mosse, Gulmantse, and Bissa ethnic groups. In
total 79 informants (healers and village elders) and 217 users from 22 villages were
interviewed. Ethnobotanical data on 90 species belonging to 40 families including medical
use and traditional practices, were collected. All women interviewed used plant
medication to improve their milk production during several lactation periods; about 20%
of the users used plants to stop ongoing lactation because of mastitis or death of the infant
before weaning. Agalactia is the most common pathology afier parturition since 34% of
the plants are used for induction of lactation. This might be due to either the effect of
socio-cultural factors or retention of placental fragments leading to blockage of the
lactogenic hormone surge and thus to disruption of lactogenesis. Although only 1, rarely 2,
plant is taken for inhibition, a mixture of at least 2 plants is always used for improvement
of lactation, suggesting that some plants might be included just to inhibit the possible
toxicity of some of the active plants. This study shows that the use of plants during
lactation is common in the study area and that the indigenous peoples have a remarkable
knowledge of species and their use as crude drugs.

Introduction

Based on the cases reported (Bognounou et al. 1975, Olivier-Bever 1982, Chenu & Ake
1992, Gelfand ef al. 1985, Nacoulma-Ouedraogo 1996, Van Wyk et al. 1997, and Ndubani
& Hojer 1999) it can be stated that herbal medicine is still a method of health care in most
African communities.

With the advent of modern medicine, indigenous health carc practices have tended to
decline in importance during the past few decades, particularly in urban areas. However, a
number of factors seem to have helped reverse this trend. Firstly, there is an increased
interest in herbal medicine across the world (Elvin-TLewis 2001). Secondly, in Africa, most
rural areas still lack functional health centers and many drugs are beyond the reach of the
majority of the population. Indeed, modern medicine is more efficient for the treatment of
specific diseases; however, modemn medicine is still a luxury for the majority of Africans.

In Burkina Faso, where 80% of the population lives in rural areas, there is a long tradition
of using plant resources for basic needs, such as food, firewood, timber, and medicine.
Plants from various habitats, such as forest, scrub, grassland and cultivated fields, are nsed
as crude drugs (Ouedraogo 1984, Guinko 1977, 1984, Guinko & Bognounou 1982, and
Bognounou ef al, 1975, Nacoulma-Ouedraogo 1996). However, this inheritance is slowly
disappearing due to the progressive disappearing of useful plants because of droughts,
deforestation and overexploitation, as well as interruption of the line of transmission of
knowledge. The transmission of knowledge is still essentiatly oral, from father to son (Van
Wyk et al. 1997). However, with the new socioeconomic situation, sons often do not live
with their parents anymore so that traditional healers pass away without having had the
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“opportunity to hand down their knowledge. In the present study we have attempted to
document the plants used during all steps of reproduction (fertility, abortion, libido,
lactation) in the northern, central and eastern parts of Burkina Faso (West Africa). In this
paper, however, only plants used during lactation will be discussed.

Materials and Methods
The study area

A field study was carried out in 5 provinces (Yatenga, Kadiogo, Kouritenga, Gourma, and
Boulgou) of Burkina Faso (Figure 1). Yadse, Mossé, Mossé, Gulmatse, and Bissa ethnic
groups inhabit these provinces, respectively. The landscape consists mainly of plains,
between 200 and 400 m. above sea level. The climate of the area is tropical with a rainy
season from June to October and a dry season from November to May. The annual rainfall
in the study area is between 300 and 600 mm. The vegetation is characterised by thormy
steppes, hardwood forests (acacia, anogeissus leiocarpus, crateva adansonii, adansonia
digitata), shrubs and grasslands.

Figure 1: Study area in Burkina Faso
The survey
Ethnobotanical information was gathered during field trips between 1997 and 1999.

Interviews and discussions were carried out with local informants, t.e. traditional healers
or “tradipraticians,” village elders and rural women who are supposed to use these plants
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{Table 1). A healer is someone who treats people by means of plants or any item
associated with magic. A village elder, who is not necessarily the oldest person in the
village, is the one to whom family knowledge is confided. For the interviews, a
questionnaire was developed. The questions concerned the plants used, methods of
preparation, mode of administration, traditional practices and perception of people with
respect to certain related issues. At least three field trips were necessary to collect the
information from each informant. The first was used to identify the people in the villages
most suited for the interview. The second trip was to collect the imformation; interviews
often lasted all night long, and sometimes, the interview could be recorded. During the
third trip, information collected from the informants of a village was used to interview the
women of that village. After each interview, voucher herbarium specimens were collected;
specimens were later on identified taxonomically with the help of botanical references and
by comparisons with identified specimens from the Department of Systematic Botany at
the University of Ovagadougouw, Burkina Faso.

Results

Informants and users

A total of 296 people from 22 villages within the study area, including 261 females (16
healers, 28 elders and 217 users) and 35 males (18 healers and 17 village elders) were
interviewed (Table 1). In total 79 informants and 217 users were interviewed during the
study. Of the informants, 89 % received the knowledge from their parents. The remaining
11% (only men) acquired the knowledge from other sources (healers, self-learning or
mystic revelation). Although village elders tend to specialize in a disease group (infant and
maternal diseases, infant diseases, reproduction, female diseases, psychiatry, etc.), healers
are super generalists whose healing relies mainly on the invocation of supernatural forces,
in combination with plants or other items.

Table 1: Composition of the informants and the users

Healers Elders Users Total
interviewed
Women 16 28 217 261
Age(Years) 57-80  60-80 16 - 59
Men 18 17 ¢ 35
Age (Years) 50-71 50-71
Total 34 45 217 296

Ethnobotanical data
Plant use

Species are listed alphabetically by family and genus together with their local name, the
plant part used for treatment, the number of times reported by informants, the number of
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times reported by women. Only plants mentioned by 5 informants or more are listed.
Ethnobotanical data on 90 species with medicinal use, belonging to 40 families, were
collected. Plants reported by the informants as being used for medical purposes are
illustrated in Figure 2. Of the 90 species, 70 were mentioned by at least 10% of the
informants, and 75 were used by at least one user. From the 75 species, 19 were used by at
least 10% of the users; however, it appeared that the women did not use 15 species
reported by the informants.

— Plants used for induction and stimulation of milk production and its components
As listed in Table 2, sixty-five plant species were reported for the induction and/or
stimulation of lactation and improvement of milk quality. It was observed that more plants
are used for induction (39 species) than for stimulation alone (6 species) or for the
combination of stimutation and induction (7 species) of lactation. The use of plants for
improvement of milk quality is more often associated with induction and stimulation (7
species) than with induction alone (3 species) or stimulation alone (4 species). The
improvement of milk quality is also ofien associated with the treatment of mastitis, as seen
in Table 3. A change in milk quality due to mastitis was reported by at least 50% of the
informants. Although at least 18 % of the users used plants to improve the quality of their
milk, only 3 plant species belonging to 3 families were used.

The most popular species for improvement of lactation were Penniseturn americanum
{100%), Viteflaria paradoxa (58%), Cadaba farinosa (55%), Acacia nilotica ssp adansonii
(50%), Leptadenia hastata (47%), Capsicum frutescens (46%), and Crateva adansonii
(40%) (Figure 3). A plant is considered popular when reported by at least 50% of the
informants and used by at least 40% of the users.

— Plants used for inhibition of lactation and the treatment of mastitis

Twenty plant species belonging to 16 families were listed as potent agents for the
inhibition of lactation and/or the treatment of mastitis (Table 4). Of these 20 species, 10
were used for the treatment of mastitis, 6 for the inhibition of lactation and 4 for both
inhibition and mastitis. At the most, 20% and 24% of the users had used at least one plant
for the treatment of mastitis and inhibition of lactation, respectively. The most popular
plants for inhibition of lactation and/ or treatment of mastitis were Triumfeta cordifolia
(11%), Anogeissus leiocarpus (10%), Hyptis suaveolens (8%), Combretum micranthum

inhibition
22%

induction I

43% ‘

improvement
28%
slimulalion
% i

Figure 1 Medical purposes Figure 2 Plants used for improvement of
lactation
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{(7%), Arachis hypogea (6%), and Bauhinia rufescens (5.5%) (Figure 4). A plant is
considered popular when reported by at least 30% of the informants and used by at least
5% of the users.

Parts of the plant used and medicinal preparation

Analysis of the ethnobotanical data shows that various plant parts are used, as illustrated in
Figure 5. The most common parts are leaf (35%), stem with leaf (19%6), bark (13%), root,
thizome and tuber (15%), fruit (8%), seed (5%), flower, latex and butter (5%). The
collection of different parts of the plant is based on precise criteria. For instance, time
{early in the morning, late in the afternoon), position of the moon and the sun {full moon,
sunshine), birthday of the infant (on Monday) and the physiological state of the plant
{stem with leaves, with or without flowers).

Likewise, medicinal processing seems to depend on the part used, which in turn is related
to the availability of the plant over the year and within the region. The most common
medicinal preparations were maceration (induction, stimulation and milk guality),
decoction (induction, stimulation and inhibition), fumigation (mastitis), paste (inhibition,
mastitis and milk quality) and latex {mastitis). It was found thal a mixture of at least 2
plants was used for the induction and/or stimulation of lactation and its components, while
only 1 or 2 plants were used for inhibition of lactation and or treatment of mastitis.

‘Bleal
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Figure 4 Plants used for inhibition of Figure 5 The use of various plant parts
lactation
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Table 2 List of plants used for induction, stimulation of lactation and improvement of milk quality

Family/species Local Number Number  Part Medical
Name of times oftimes  used use
mentioned used by
by respondents waimen
{n=79) (n=217}

DRACAENACEAE

Sanseviria senegambica,

Baker Kaantobga 5 1] leaf induction

Rhizom induction

AMARANTHACEAE

Alrernantera pungens H.B

& Kunth Rakomp noedre s 1 stem, leaf  induction

Amaranthus spinasus L. Kurkurgoaga 15 3 stem , leaf  stimulation

Amaranthus viridis L. Zimini gnanga 7 1 siem , leal’  induction

ANACARDIACEAE

Ozaraa insignis Del. Nin-noore 5 0 leat induction

ANNONACEAE

Annona senegalensis Pers. Barkudga 25 10 bark induction,
stimulation

APOCYNACEAE

Saba sencgalensis (A.DC)

Pichon var. senegalensis Wedga 25 19 leaf, fruit  induction

ASCLEPIADACEAE

Glossonema boveanum (Decne.)

Decne, Kutin-leenga 5 0 stem, leaf  induction

Leptadenia hastate (Pers.}

Decne. Lelongo 62 102 leaf induction,
milk quality

Sarcostenima viminale (L.}

R.Br. Waobgnaado 7 0 stem induction

ASTERACEAE

Bidens engieri O.E. Schulz Kinkiris-sabtulga 17 29 stem, leaf  induction

Vernonia colorate {(Wilid)) DrakeK oa-safande 24 17 leaf induction

BASELLACEAE

Basella atba L. Epinard 12 2 leaf stimulation

BOMBACACEAE

Adansonia digitata L. Tohepa 61 83 leaf, fruit  stimulation,
induction

Bombax costatum Pellegr. &

Vuillet Voaka 31 19 bark, leaf  induction

Ceiba pentandra (L.) Gaertn.  Gounga 20 11 bark induction

CAESALPINIACEAE

Afzelia afiicana Smith ex Pers.  Kankalga [} 1 bark induction

Senna occidentalis (L.} Link Kinkeliba 21 7 leaf, root induction

Derarium microcarpum

Guill. & Perr, Kagdega Il 13 leaf stimulation,
milk quality

Parkinsenio eculeata L. WNasar arzin-tiiga 9 [} leaf, flower induciion

CAPPARACEAE

Boscia senegalensis Pers.

Lam. ex Poir. Laboiiga 27 11 T00t induction

Cadaba farinosa Forssk. Kiensga 7 19 leaf, root  induction,
stimulation,
milk quality
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Maerua angolensis DC
Crateva adansonii DC.

CARICACEAE
Carica papaya L.

COMBRETACEAE
Guiera senegalensis ] F. Groel.

CONVOLVULACEAE
Ipomea batatas (L.} Lam
Ipomea eriocarpa R. Br.

CUCURBITACEAE
Luffa cylindrica (L) M.J. Roem.

Momordica bualsamica L.

CYPERACEAE
Cyperus esculentus L,

EUPHORBIACEAE
Euphorbia hirta L.

Euphorbia prostata Aiton

Euphorbia pulcherrima Willd.
ex Klotzsch

Jatropha curcas L.

Manihot esculenia Crantz.
Phyllanthus nivari L.

FABACEAE
Cajanus cajan (L.) Millsp.
Indigofera tincroria L.

Stylosanthes erecta P. Beauv.

LILIACEAE

Asporagus flageliaris (Kunth)
Baker

Asphodelus fistulosus L.

MALVACEAE
Gossypium ssp.

MIMOSACEAE
Acacig ataxacanrtha DC,

Zilgo
Kalguin-tohega

Papaye-tiiga

Wilin-wiiga

Wosso
guitiguidga

Needego

Mopod-ti-racge

Kiogo

Walbissum

Bandakou miugu

Tacsindo
Wombin bangma
Bandakou

Tinguin-garga

Pois d*angole
Garga, gare-tiiga

Sakwisablega

Baguem-baguem

Gaog-nangouri

Lamdo

Goaaga

Acacia nilotica (L.} Willd. ex Del. var. adansonii

(Guill. and Pers) O. Kize

Entada africana Guill. & Perr.
Parkia biglobosa (Jacq.)
R.Br. ex Benth.

MORACEAE

Ficus glumosa Delile

Ficus ingens var. Ingensitalic?
(Miq.) Mig.

Ficus platyphyla Delile

Ficus sur Forssk

Ficus sycomorus L.
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Peg-nenga
Sinnogo

Roanga

Kakan-senega

Kunkwiiga
Kamsanwogo

Womsayega

Kakanga

29
54

45

17
37

kY

A

23

16

14
24

12

23

59
23

32

17
88

57

[~ SES = =]

1069

36

leaf induction

leaf induction,
stimulation,
milk quality

leaf, fruit, latex stimulation

leaf’ stirnulation

leaf induction
stem, leaf  induction

fruit induction,
stirmlation

leaf induction

root induction

stem, leaf  induction,

stimulation,
milk quality
stem, leaf  stimulation,
milk quality
flower induction
leaf induction
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root induction
leaf stimulation
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stem, leaf  induction
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milk quality

leaf induction,
stimulation

leaf, seed  induction,
stimulation
stem, leaf  induction

bark, leaf  stimulation,
milk quality

stem, leaf  induction

bark induction
bark, fruit  induction,
stimulation
leaf, bark  induction
fruit stimulation
bark, oot induction



Ficus thonningii Blume Kuusga 7 0 bark, root  induction

OXALIDACEAE

Biophytum umbracufum

Welw. Napagh-gadeb-nao 17 5 stem, leaf  stimulation,
induction,
milk quality

POACEAE

Andropogon gayamis Kunth. Mopoka 7 1 stem mduction

Pennisetum Glaucum {L.}

{K. Schum.) (L.} R.Br. Kazui 79 217 seed induction,
stimulation,
milk quality

RUBLACEAE

Crossopterix febrifuga

(Afzel.ex G.Don) Benth. Kumbr-waaga 5 0 stem, leaf  induction

Feretia apodanthera Delile Fininga 11 1] leaf induetion

Spermacoce verticillata L. Yod peelga 9 2 stemn, leaf’  induction

SAPINDACEAE

Paullinia pinnata L. Noussanou 17 5 stem, leaf  induction

SCROPHULARIACEAE

Scoparia dulcis L. Kaafr-mande 1l 0 stem, leaf’  induction

SOLANACEAE

Capsicum frutescens L. Kipare 67 99 fruit induction

STERCULIACEAE

Sterculia setigera Delile. Ponsemporgon 27 g bark, leaf  induction

VERBENACEAE

Vitex doniana Sweet Aadega 17 3 fruit induction

VITACEAE

Cissus quadrangularis L. Wobzanre 15 31 stem, leaf  induction

Table 3 List of plants used for induction, stimulation, and/or mastitis

Family/species Local Number Number Part Medical

Name of times of times  used use
mentioned  used by
by respondents women
(n=7%) (n=217)

ASCLEPIADACEAE

Calofropis procera {Aiton)

W.T. Aiton) Poussoumpuuga [ 1 leaf, bark induction,

root stimutation,
mastitis

CAESALPINIACEAE

Bawhinia thorningii Schum. Baguin-graga 51 39 leaf, fiuit induction,

stimulation,
mastitis,
milk guality

LAMIACEAE

Ocimum basilicum L. Yulumb-gnuuga 17 32 leaf, seed induction,

mastitis

POACEAE

Sorghum bicolor (L.) Moench  Kenn-da 49 52 seed induction,

stimulation,
milk quality
stem, ear mastitis

SAPOTACEAE

Vitellaria paradoxa C.F. Gaerin, Taanga 41 125 bark, butter induction,

mastitis

latex milk quality
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Table 4: List of plants used for inhilition and/ot mastitis

Family/species Local Number Number Part Medical
Name of times of times  used use
mentionsd  used by
by respondents women
(n=79) n=217)
AMARANTHACEAE
Pupalia lappacea (1) Juss. Yong-tabdo 1l 2 leaf mastitis
BALANITACEAE
Balanites aegyptiaca (1..) Delile Kieglega 21 5 leaf inhibition
BIGNONIACEAE
Siereospermunt kunthianum Cham Nin-yilenga 15 2 leaf mastitis
CAESALPINIACEAE
Buuhivia rufescens L. Tipohega 34 12 stem, leaf mastitis
Tamarindus indica L. Pousga 17 6 leaf' mastitis
COMBRETACEAE
Anogeissus leivcarpus (DC.)
Guill. & Perr. Siiga a3 22 leaf inhibition,
mastitis
Combretum micranthum G. Don Randga 27 15 leaf' inhibition,
mastitis
CUCURBITACEAE
Momordica charantia L. Maogod-tiim 7 G stem, leaf mastitis
EUPHORBIACEAE
Fleeggea virosa
(Roxb. ex Willd.) Baill. sugd-daaga 5 1 Tool mastitis
Ricinus communis 1. Gon-noanga 7 1 leaf inhibition
FABACEAE
Arachis hypogaea L. Sumkam 23 13 flower  inhibiteon,
mastitis
Vigna unguicwlata (L) Walp.  Benga 5 1 seed mastitis
LAMIACEAE
Hyptis suaveolens Poit. Rung-rung gnaaga 24 17 stemn, leaf mastitis
MORINGACEAE
Moringa oleifera Lam, Arzin-tiiga 23 7 bark, root, leafinhibition
NYMPHAEACEAE
Nymphaea lorus L. Gwiina 17 9 leaf inhibition
PASSIFLORACEAE
Passiflora Joetida L. Grenadine 5 [} leaf, root  mastitis
POACEAE
Andropogon pinguipes {Stapf)  Koulmoodoe 5 2 stem, leaf mastitis
RHAMNACEAE
Ziziphus mauritiana Lam, Mougounuga 25 ? stem, lea inhibition,
mastitis
TILIACEAE
Triumjetia cordifolia A. Rich.  Natoukouli 31 23 ront inhibition
VERBENACEAE
Vitex diversifolia Baker Napug-aadega 21 7 bark inhibition

34



Table 5 List of the most popular plants used for improvement of lactation

Family/species Local name No of  times No oftimes Partused Medical
mentioned by the used by the use
respondents woImen
(N=79 (N=217)

ASCLEPIADACEAE

Leptadenia  hastata  {Pers.)  Lelongo 62 102 stemn with induction,

Decne, leaf milk

quality

CAPPARACEAE

Cadaba farinosa Forssk. Kiensga 77 119 leaf induction,

stimulation,
milk
quality

Crateva adansonii DC. Kalguin-tohega 54 88 leaf induction,

stimulation,
milk

MIMOSACEAE quality

Acacia nitorica {L.) Willd.ex
Del. var. edansonii

(Guill. & Perr.) O. Kize Peg-nenga 59 10% leaf, seed induction,
stimulation,
mitk

POACEAE quality

Pennisetum glucawm (LR, Br.

Kazui 79 217 seed induction,
stimulation,
milk

SAPOTACEAE quality

Vitellaria paradoxa C.F. Gaertn.

Taanga 41 125 bark, butter induction,
milk

SOLANACEAE quality,

Capsicum frutescens L. mastitis

Kipare 67 9% fruit
induction

Traditional practices

The concept
Traditional practices are based on the concept that supernatural powers lie at the origin of

human well-being: the forces of evil, the gods, and the spirits emanating from the
ancestors who can be good or evil. The balance between good and evil spirits determines
the health of the individual. Disease is regarded as a punishment for bad behaviour. Evil
spirits can however be appeased by the administration of certain plants together with
certain procedures.

Induction

According to traditional perceptions, agalactia occurs in women who do not comply with
traditional rules (for instance, eating foods normaily prohibited by local customs) during
their pregnancy. In some areas, physical treatment is applied to the breast before the use of
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any plant. The breast is massaged with the butter of Vitellaria paradoxa. After this
massage therapy, a mixture of plants is administrated for the induction of lactation. Some
of the popular prescriptions are listed below.

| - Fresh leaves of Acacia nilotica ssp adansonii are boiled in water. The decoction is
mixed with the powder of the seeds of Pennisetum americanum and drunk all day long.
Lactation occurs within 2 days.

2 - Fresh leaves of Acacia nilotica ssp adansonii and Crateva adansonii are crushed in a
mortar. The paste is mixed with water and filtered (for dry leaves, the decoction is used).
The seeds of Pennisetum americanum are crushed together with a few fruits of Capsicum
Jrutescens and a bit of salt. This powder is mixed with a bit of butter of Vittelaria
paradoxa to obtain a paste. This paste is then mixed with the filtrate obtained above and
drunk throughout the day. The treatment may be repeated the following day, if necessary.
This mixture is reporied to induce lactation in non-lactating women. Many variants of this
recipe are known, based on 1 to 3 of the following plants: Cadaba farinosa, Leptadenia
hastata, Acacia nilotica ssp adansonii and Crateva adansonii in association with
Pennisetum americanum, Capsicum frutescens and Vittelaria paradoxa.

Stimulation

Hypogalactia is considered to be a result of non-observation of traditional rules, only
rarely due to “natural” reasons, and occurs about 4 to 6 months after parturition.

As reported by the informant, clinical symptoms observed in the case of hypogalactia are
the lack of growth and the continuous cries of the breast-fed infant. In most cases, the
latter is the main sign for the mother. For treatment, one mixture of plants is given to the
infant to stimulate his appetite and to make him grow faster and stronger, while another
mixture is given to the mother.

1 — Fresh leaf-bearing stems of Pifiostigma thonningii are crushed in a mortar with the
powder of Pennisetum americanum seeds. Fresh leaf-bearing stems of Leptadenia hastata
are boiled in water and filtered. The filtrate is added to the paste and drunk throughout the
day.

2 - Fresh bark from the East and West sides of the tree Parkia biglobosa is macerated
ovemnight. The macerate is mixed with powder of the seeds of Pennisetum americanum
and drunk on an empty stomach (early in the morning).

3 - Immature fruits and/or fresh stems with leaves of Saba senegalensis are crushed in a
mortar with seeds of Pennisetum americanum. The paste is mixed with a macerate of fruits
of Adansonia digitata and drunk throughout the day. The treatment is continued for 3 days
{for a male infant) or 4 days (for a female infant).

4 - Fresh stems with leaves of Guiera senegalensis {collected late in the afternoon) and a
stem with leaves of Euphorbia hirta are crushed in a mortar and mixed with the powder of
Pennisetum americanum. The paste is then macerated in water and drunk all day long. The
treatment is continued for 14 days. Only a decoction of Guiera senegalensis is used
together with the powder of Pennisetum americanum.

Milk quality and mastitis

Clinical symptoms observed by the informant which indicate low content of milk
components during lactation are lack of growth, diarrhoea, continuous crying and
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