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Abstract: This study aimed to constitute a complete and cross-checked listing of the medicinal African
Millettia species and of their uses. Indeed, the genus Millettia has an important place in the pharmacopoeias

of sub-Saharan Africa, with numerous therapeutic indications, such as antitumoral, anti-inflammatory, antiviral,
bactericidal, msecticidal and pest-destroying. The multiplicity of these activities, well known in traditional
medicine, 1s bemng confirmed by pharmacological studies in laboratory and confers on this genus an interest
as great in traditional medicine as in phytochemical research of active compounds. Tn this study, we begin by
giving the distribution by country of the 139 African Millettia and presenting the threatened species, to
continue with an overall presentation of all the traditional uses we could gather for the 51 medicinal African
Millettia. The desire of the CERMA 1s to make this information available for the traditional practitioners and
all the persons involved in the valorization of the traditional therapeutic know-how.
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INTRODUCTION

The genus Millettia appears in the African
pharmacopeia since centuries. It has a wide range of
biological activites such as antitumoral, anti-
inflammatory, antiviral, bactericidal, insecticidal and
pest-destroying. The multiplicity of these activities,
beginning to be confirmed by pharmacological studies in
laboratory, confers on this genus a great interest in
traditional medicine as well as in the research of new
biologically active compounds. The confirmation of the
traditional ~ pharmacological  activities
systematized, with reproducible procedures, in order to
validate the traditional herbal formulations. The
development of increasingly pointed techniques for
pharmacological studies can help to widen the therapeutic
specttum of Millettia. Indeed, this genus deserves to be
studied because 20% of its approximately 260 species,
divided mainly between Africa (139 species) and Asia
(121 species), are medicinal. The various species are
sometimes difficult to recognize by the local populations
(Aubreville, 1950). Tt even happens that the same
vernacular name applies to 2 or 3 distinct botanical
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species. Despite this fact, the genus Millettia remam of a
great importance in the traditional therapeutic arsenal.
Nevertheless, the overexploitation of the bictopes is
causing a rarefaction of certain species. In thus article, we
gathered the traditional uses of Milletfia of Africa as
well as information related to the validation of these
pharmacological activities in laboratory. We wanted in a
first time to make the information available for traditional
practitioners (tradipractitioners) and persons involved in
the valorization of traditional medicine. We hoped
therefore to contribute to the improvement of herbal drugs
and to promote the access to treatments of quality for
the populations. It 1s indeed the goal of the CERMA
(Centre d'Etudes et de Recherches Médecins d’ Afrique).

MATERIALS AND METHODS

Study area: The study was conducted from 2005 to 2007.
Present study area covers the major part of sub-saharian
Africa, m which Millettia species can be found. Since our
local correspondents, the tradipracticians of the network
of Médecins d’Afrique (Doctors of Africa), are located
mainly in the Guineo-Congolian botanical area, they could
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help us in this area to investigate for the traditional uses
of the local Milleftia. The data concerning the other areas
were obtained through literature.

Data collection

Literature review: We began present study by a hiterature
review, in order to collect of all Millettia species
described in Africa. The validity of the names and
synonyms was carefully checked, in the herbaria of the
Museum of Natural History of Paris and of the Institute of
Botany of Montpellier and through four databases:
International Plant Name Index C(http://www.ipni.org),
W3Tropicos (http:/www.mobot.org), African Flowering
Plants Database (http://www.ville-ge.ch/cjb/bd/africal)
and ILDIS (http:/www.ildis.org) and since
difficulties of identification apparently occur between
Millettia and related genera, we give in the results the
description of the Millettia genus and some taxonomic
considerations. Among the Millettia species we could
list, we checked, thanks to a review of many relevant
books and ethnobotanical articles, which of them had one
or more medicinal indication and as often as the
information was available, which part of the plant was
active. Since we have begun a systematic collection and
assay of all African Millettia, we listed also all the local
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names of these plants, to help us in our mterviews with
traditional healers. Moreover, we thought important to
indicate in the results which species are in endangered,
either because of overexploitation or because of a
degradation of their biotope.

Field investigation: Tn the Guineo-Congolian Area, thanls
to our network of tradipractitioners, we were able to check
the literature data by mterviewing the traditional healers.
The interviews were semi-structured: in the first place,
using the local names, descriptions and images of the
Millettia species, we asked them (directly or through the
tradipractitioners of our network) which of the species
they knew. In the second place, we used a questionnaire
to collect, for each known species, information concerning
its medicinal uses, its collection and storage, the
preparation, application and dosage of the remedies and
whether or not the plant had grown harder to find in the
past ten years.

Plant material: For this study, we did not collect plant
material for each medicinal Millettia species. This
collection will be carried out botanical
botanical area in order to screen them for the different
pathologies n the treatment of which the Millettia species
are used.

area  after
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RESULTS AND DISCUSSION

We constituted a carefully checked listing of all
African Millettia species, with a complete synonymy and
the local names when they were available, which 15 of
utmost mmportance to speak with tradipractitioners and get
useful information. With this listing, we have mvestigated
country by country, which Millettia species had
medicinal properties, which part(s) of the plant was or
were used and on which ailments and diseases they were
used. We could also check whether these medicinal
properties had been validated in laboratory.

Taxonomic considerations and repartition in Africa
Description of the genus: Most African Millettia are
trees (49%) or shrubs, climbing (38%) or not climbing
(13%) (Lock, 1989). The leaves are inparipennates, with
whole leaflets, usually opposites, with stipellae and a
pulvinus at the base of the rhachis. The inflorescence 1s
paniculate or pseudo-racemose. The flowers are generally
longer than 1 ¢m, with a violet, pinlk, blue or white corolla
silky or glabrous outside. The calyx is campanulate and
the standard ovate or suborbiculary. The wings are
sometimes attached to the keel-petals, which are obtuse.
Stamens are usually adherent, the filament of the vexillary
stamen being free at the base but adherent to the others
in its middle. All the anthers are alike, ovate and
dorsifixed. The disc between the stamens 1s annular or
lobed, undeveloped. The ovary
pubescent, sessile or nearly so, with 3 or more ovules.
The pod is coriaceous, leathery or woody, dehiscent in
two valves. Ttis often flat, more rarely subcylindrical with
two or more seeds. The seeds are orbiculary or kidney-
shaped, with a ring-like aril, yellow or white, clasping the
funicle. They are well separated from one another, but
their disposition in the pod can vary.

or sometimes 1s

Distribution of the genus and habitat: Milleitia can be
found in nearly every country of sub-saharian Africa
(Fig. 1) but 60% of the species grow only in the gumeo-
congolian area (A), with 52 species in D.R. Congo, 27 in
Gabon and 20 in Cameroon. East Africa accounts for
approximately 24% of the African Millettia with 25
species in Tanzania. The distribution area of Millettia
covers 3 of the 8 regional centres of endemism described
by White (1983) in continental Africa: Guineo-Congolian
area (A), Somalia-Masai Area (B), Zambesian Area (C)
and also Madagascar (D). The higher endemism rate is
observed in the Malagasy area (100%), followed by the
Somalia/Masai Area (75% in Ethiopia), the Guineo-
Congolian area (63% mD.R. Congo, 41% m Gabon) and in
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Fig. 1: Distribution map of the African Millettia

third position the Zambesian area (44% in Tanzania).
Most Millettia species grow in forests (80%) or in
woodland (8%), bushland (7%) and shrubland (5%).
These vegetation types are those described by White
(1983).

Taxonomic considerations: The genus Millettia belongs
to the tribe Millettieae, described by Geesink m 1981
from Tephrosiae s.1. In addition to Millettia, Millettieae
includes for Africa the genera Aganope (4 species),
Craibia (14 species), Dalbergiella (3 species), Derris

(5 species), Dewevrea (2 species), Leptoderris
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(26 species), Lonchocarpus (21 species), Mundulea
(1 species), Ostrvocarpus (2 species), Platysepalum
(12 species), Pongamia (1 species), Ptycholobium
(6 species), Requienia (3 species), Schefflerodendron
(4 species), Tephrosia (218 species), Xeroderris
(1 species) (Lock, 1989). Among these genera, many
appear 1n the synonymy of the Millettia species and
certain species first attributed to one genus passed to
another, which does not help the stepping of information
concerning their distribution and use. Thus, several
African medicinal species classified mutially in  the
genus Millettia currently belong to other genera like
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Lonchocarpus (Lonchocarpus sericeus HB. et K.) or
Mundulea (Mundulea chapelieri (Baill) R.Vig. ex Du Puy
et Labat.). Conversely, among the medicinal Millettia
that we retained m this article, several passed from the
Lonchocarpus to the Millettia genus (Millettia barteri
(Benth.) Dunn, Millettia eetveldeana (Micheli) Hauman,
Millettia goossensii (Hauman) Polhill, Millettia lucens
(Scott Elliot) Durm). Hu et al. (2000) reconstructed the
phylogenetic relationships in the tribe Millettieae from
chloroplast AND sequences and concluded to the validity
of a core Millettieae clade, comprising 4 genera, Milletia,
Lonchocarpus, Derris and Tephrosia. Through their
study, it appears that several characters, such as the
accumulation of nonprotein amino acids, the presence of
a pseudoraceme or a pseudopamicle are with rare
exceptions the mark of the tribe Millettize. Conversely,
other criteria as the dehiscence of pods allow separations
within AMillettieae. Thus, Andira, Xeroderris and
Lonchocarpus resemble much Millettia for which they
could be mistaken had they not mdehiscent pods whereas
Millettia has dehiscent pods. It 1s therefore necessary to
have the pods to allow a good identification of the
specimens of Millettia collected in Africa.

Threatened species and conservation measures: Among
the 139 Millettia species described for Africa, 55 are not
threatened at all, 13 are vulnerable, 6 are endangered and

Table 1: Listing of vulnerable or threatened African Adifleftics species

the vulnerability of the 67 remaining species (almost half
of the species) 15 not well known (IUCN, 2007). The
vulnerable and threatened Millettia species are listed in
Table 1. Among Millettia endangered or vulnerable,
4 are used as medicinal (M. comraui, M. elongatistyla,
M. laurentii and M. warneckei) and 3 are exploited for
wood (M. elongatistyla, M. laurentii and M. saclewxii).
Considering the kind of threats and the cultivation
methods existing in Africa, endemic species present in
only one country can be regarded as vulnerable and must
be studied to determine if they require conservation
measures. It is the case in particular of Millettia in
Madagascar and in the coastal forests, very opened to
exploitation.

Ethnobotanical uses in Africa

Uses in general: Millettia is a multi-purposes genus. We
listed eight major uses, the relative proportions of which
we calculated on the 139 species described for Africa:

»  Fodder production (2%, ex: M. dura, M. thonningii)

» Flowers attracting bees (3%, ex: M. rhodantha,
M. theuszii, M. pallens)

¢ Decorative plants (4%, ex: M. elongatistyla,
M. grandis, planted in the gardens in South Africa,
M. ferruginea, planted along the roads in Ethiopia,
like M. thonningii in Ghana).

Botanical name Distribution Vulnerability  Kind of threat and conservation measures
Millettia aurea (R. Vig.) DuPuy et Labat Madagascar (endemic) Threatened Destruction of the wood by agriculture and buming and the recent
cotton plantations. (Included within Ankarafantsika Reserve)
Millettia hitsika Du Puy et Labat Madagascar (endemic) Threatened Regression of the habitat (coastal forest) and of the population.
Millettia laurentii De Wild. Cameroon, Congo, Threatened Over exploitation for its decorative timber and degradation of
D.R. Congo, the habitat. (Protected in DRC by decree n®038/2003 of march 6,
Equatorial Guinea, 2003 (mining rules)
Gabon, Centrafrican
Republic, Rwanda
Millettia regthedice Du Puy et Labat Madagascar (endemic) Threatened Only 2 localities, degradation of the habitat and regression of the
population. (Tncluded within Ankarana and Analamerana Reserves)
Millettia orientalis Tu Puy et Labat Madagascar (endemic) Threatened Only 2 localities, degradation of the habitat and regression of
the population, the southem being threatened by mining.
Millettia taclanaroensis Tu Puy et Labat Madagascar (endemic) Threatened Only 1 locality, degradation of the habitat and regression of

the population, threatened by mining and exploitation

Millettia bussei Harms Mozambique, Tanzania Vulnerable Decline of the habitat (dry coastal forest), few localities

Millettia capuronii Du Puy et N.Labat Madagascar (endemic) Vulnerable Only 3 localities, reduced population, destruction of the habitat

Millettia conraui Harms Cameroon, Nigeria Vulnerable Destruction of the forest by agriculture, exploitation, clear cutting

Millettia elongistvia J.B. Gillett Tanzania (endemic) Vulnerable Only 2 localities, deforestation, reduced population (Forest reserve

of Kimboza protected by forest gards)

Millettia eriocarpa Dunn Tanzania (endernic) Vulnerable Destruction of the diy coastal forest

Millettia lacus-alberti 1.B. Gillett Congo, Uganda Vulnerable Reduced population and threatened habitat

Millettia macrophvila Benth. Cameroon, Congo, Vulnerable Destruction of the forest by agriculture, exploitation, clear cutting
Equatorial Guinea,
Nigeria

Millettica micans Taubert Tanzania (endernic) Vulnerable Degradation of the habitat

Millettia sacleuxii Dunn Tanzania (endemic) Vulnerable Reduced population, in regression

Millettia schiiebenii Harms Tanzania (endemic) Vulnerable Reduced population, in regression

Millettia semseii 1B. Gillett Tanzania (endemic) Vulnerable Reduced population, in regression

Millettia sericantha Harms Tanzania (endemic) Vulnerable Only 2 localities, reduced population, in regression

Miiiettia warneckei Harms Ivory Coast, Gabon, Vulnerable Degradation of the habitat (agriculture, cutting, fire, invasive

Ghana, Guinea, Liberia,
Sierra Leone, Togo

alien species)
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¢« Agroforestery, improvement of the soil, natural
fences (5%: M. aurea, M. ferruginea, M. grandis,
M. laurentii, M. thonningii, M. zechiana)

+  Production of fibres (5%, ex: M. barteri, M. comosa,
M. comosa var. vermoesenii, M. irvinei)

¢+ Fishing or hunting poisons (5%, ex: M. dura,
M. ferruginea subsp. darassana, M. versicolor,
M. barteri, M. taolanaroensis)

» Timber, construction (17%, ex:
M. elongatistyla, M. |hitsika, M. versicolor,
M. drastica, M. grandis, M. lane-poolei,

M. laurentii, M. macroura, M. oblata, M. pallens,

M

M.

M.  dura,

rhodantha, M. sacleuxii, M. stuhlmannii,
taolanaroensis, M. thonningii, M. usaramensis
SSP. USQFAIMENSIS)
*  Medicinal plants (59%, with 51 species)

These data show clearly that Millettia are mainly
used for their wood and m the traditional pharmacopeias.
Their mnterest in agroforestery lies i particular in the fact
that, being Fabaceae, they fix atmospheric nitrogen and
consequently improve the soil fertility, which permits to
increase the yields of crops (Hailu et al., 2000, Egbe ef al.,
1998). Moreover, their rustic nature and their fast growth
allow to cultivate them easily. They appreciate a fresh,
well drained soil, in a sunny place and do not require
complicated prumng (Cheers, 1999). It is the case for
example of Millettia grandis that one can cultivate
starting from fresh seeds and that grows of 0.8 to 1 m
each year when it is placed under appropriated conditions
(Joffe, 1993). This species 13 traditionally used as wind-
breaks and can be planted along the grazing grounds as
shelter for the animals or natural fence. Beside these uses,
some species such as M. thonningii may have potential
for human alimentation. The seed is promising both for its
oil and for its protem content (Ezeagu and Gowda, 2006).

Medicinal uses: More than 60% of Millettia species
were integrated in the pharmacopeias in almost all the
countries, except Madagascar, Gabon, R.D. Congo,
Angola, Tanzania, Uganda, Zambia, for which the
percentages vary from 17 to 50%. Sparsed populations,
restricted habitat for certain species, m particular the
endemic ones, difficulties of access because most
Millettia grow in woods and confusions of species
(attribution to only one species of the properties of
several, known under the same local name) can explain
these small percentages. These data enable us to
conclude to the great medicinal interest of this genus. Tt
appears thus necessary to undertake systematic chemical
and pharmacological studies of the genus Millettia.
The traditional medicinal uses of African Millettia are

recorded in Table 2. For each species, we give in turn the
botanical name and the synonyms and we also give some
local names when we know them. They come from the
tradipractitioners or from the relevant literature. Only
some of the local names are proposed not to weigh down
the table. The traditional recipes are classified according
to the plant parts used. Some Millettia known in the
African traditional pharmacopeias are not included mn the
table for lack of data about their uses: M. chrysophylla,
M. comosa, M. conraui, M. dinklagei, M. goossensii,
M. hypolampra, M. leonensis, M. lucens, M. peguensis,
M. pilosa.

As it 1s the rule in African traditional medicine, roots
(31%), trunk barks (28%) and leaves (26%) are the three
mostly used plant parts. The preparations are also in
conformity with what 1s usually practised in the African
tradition, with a preponderance of decoctions (43%),
followed by macerations (26%) which are done primarily
with water and incidentally in alcohol For certain
Millettia species the fresh parts of the plant are expressed
to get the juice, used directly. Lastly, a typically African
preparation is the calcination, carried out to obtain a
powder which will be use in scarifications. On 39 species
of Millettia which medicinal or chemical use 1s well
documented, approximately 1/3 presents only one
therapeutic indication, 1/3 from 2 to 6 and the remaining
1/3 more than 6 (15 for M. laurenti, 17 for M. sanagana
and 18 for M. barteri). A broad range of therapeutic
targets is in conformity with what can be generally
observed. On the other hand, the species presenting only
one indication are interesting a priort in term of screening;
one can think that they are rather specific plants,
especially if this specificity is common to several
countries. Our field investigations in progress will enable
us to check country by country, starting from already
collected mformations, the threatened species, the
knowledge of the biotopes by the tradipractitioners and
certain points of convergence and divergence in the use
of Millettia.

As far as we know, m the African pharmacopeias, the
genus Millettia presents nearly 150 distinct therapeutic
indications, covering many important pathologies such as
intestinal parasitoses, hermas, stomachic and intestinal
pains, regulation of the cycles for the women, feverish
pains, odontology in general, wounds, bronchopulmonary
affections, coughs and colds, headaches. They also are
very often indicated like purgative, diuretic or laxative and
are frequently used as fishing or hunting poison

Among the 51 African medicinal Millettia, 20 have
been studied in laboratory but the validation of some of
the traditional indications have been carried out only for
the 10 following species:
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o M. conraui (oestrogen deficiency: Njamen et al.,
2008)

* M. congolensis (antiviral activity: Soulimov ef al,
1975),

o M. drastica (ocestrogen deficiency: Njamen et al.,
2008)

* M. ferruginea (nsecticidal properties: Bekele, 2002,
Tebkew and Chichaybelu, 2002; Debella ef al., 2007)

¢ M. griffoniana (antiparasitic activity: Ngamga et al.,
2005; oestrogen deficiency: Wanda et al., 2006, 2007)

M. pervilleana (fishing poison: Palazzino ef al., 2003,
Galeffi et al., 1997)

* M. sanagana (analgesic, diuretic, hypotensive
activities: Sandberg and Cronlund, 1982)

* M. thonningii (molluscicidal activity: Perrett et al,
1995; Lyddiard and Whitfield, 2001; Lyddiard ef al.,
2002)

o M. usaramensis (fishing poison: Yenesew et al.,
1998)

* M. versicolor (intestinal parasitoses: Kasomia ef al.,
1989, Ekouya et al, 1990; anti-inflammatory, pain
relieving: Fotsing et al., 2003; Ongoka et al., 2008)

Very often, the studies aimed to 1solate the chemical
compounds of the plant, without making the link between
these compounds and the plant activities. In some
studies, non-traditional uses have been assayed, such as
malaria for M. versicolor (Mbatchi et al., 2006) and
M. usaramensis ssp. usaramensis (Yenesew et al., 2003),
msecticidal properties with the presence of rotenoids in
M. duchesnei (Ngandeu et al., 2007), w-glucosidase
mhibitory activity for M. conraui (Tchinda et al., 2007),
anti-leishmanial properties for compounds from
M. puguensis (Kapingu et al., 2006). A lot of worlk remains
to validate (or invalidate) traditional uses, assess the
safety of the traditional preparation and try to connect the
pharmacological activities of the isolated compounds to
the known uses of each Millettia species.

CONCLUSION

This study permitted to collect, check and organize
most of the scattered information about the medicinal
properties and uses of the African Millettia species.
Taking into account its great diversity of uses by the local
populations, the genus Millettia deserves a detailed
attention and can constitute an important source of raw
material for the development of improved traditional
preparations and also for the research of new active
molecules.  Other  etlmobotanical
mvestigations are necessary and we are sure that they
will highlight the extraordinary pharmacological potential

studies  and

of this genus. To get this information from the
tradipractitioners, a defimitely new type of approach
must be adopted. This approach must be based on a
co-operation with reciprocal benefit. Indeed during our
ground mvestigations, the Nganga (name usually given
to the tradipractitioners mn country of Bantu language)
always requested a feedback concerning our data and
results and expressed the wish that these results could
profit the local populations. To give back its letters of
nobility to the African pharmacopeia but also for the
disponibilisation of the traditional preparations in the
modern healthcare system, it is urgent to have a validation
of these preparations, to ensure, not only reproducibility
1n quality and quantity but also a better traceability.
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