Available online at www.sciencedirect.com

scmucs((;imnsc'rG ? Journal of

ETHNO-
PHARMACOLOGY

ELSEVIER Journal of Ethnopharmacology 103 (2006) 350—356

www.elsevier.com/locate/jethpharm

Evaluation of medicinal plants from Mali for their in
vitro and in vivo trypanocidal activity

Nsekuye Bizimang Uwe Tietjer?, Karl-Hans Zessif, Drissa Dialld,
Coulibaly Djibril?, Matthias F. Melzi§, Peter-Henning Clausérf

2 Institute for Parasitology und International Animal Health, Freie Universitiit Berlin, Konigsweg 67, D-14163 Berlin, Germany
b Département Médecine Traditionnelle, Institut National de Recherche en Santé Publique, B.P. 1746 Bamako, Mali
€ Departement of Pharmacy, Freie Universitit Berlin, Konigin-Luise-Str., 2 U. 4, D-14195 Berlin, Germany

Received 5 January 2005; received in revised form 15 June 2005; accepted 11 August 2005
Available online 26 September 2005

Abstract

Water, methanol and dichloromethane extracts prepared from various parts of 40 medicinal plant species from Mali were investigated for thei
trypanocidal activity againstrypanosoma brucei brucei. Of a total of 165 extracts tested in vitro in the Low Inoculation Long Incubation Test
(LILIT), 24 extracts showed a high trypanocidal activity. Using the Long-Term Viability Assay (LtVA) for corroboration of the results of the 24
extracts, it was found that 15 samples had minimum inhibitory concentration (MIC) valuesyil eight MIC values of 10Q.g/ml and one
MIC values of 50—10@.g/ml. So far, four extracts with MIC values100p.g/ml were tested for antitrypanosomal activity in mice, experimentally
infected withTrypanosoma brucei brucei. Only, the agueous extracts of the leave®@ininalia avicennioides Guill. and Perr. (Combretaceae) and
the stem bark ofeiba pentandra (L.) Gaertn. (Bombacaceae) were able to reduce the parasitaemia in animals treated at the dose of 100 mg/kg b.w.
(intraperitoneally, two times daily for 3 days) and of 150 mg/kg b.w. (per os, two times daily for 3 days), respectively. The reduction of parasitaemia
was, however, statistically significapt£ 0.002) only in case of treatment wiflarminalia avicennioides.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction led to the development of drug-resistant trypanosome popula-
tions. So far, resistance to one or more of the three trypanocidal
Tsetse-transmitted trypanosomosis is of great significancdrugs used in cattle has been reported in a least 13 countries
to human health and animal production in Africa. The humarin sub-Saharan AfricaGeerts and Holmes, 19R8rug resis-
disease (sleeping sickness) is caused®ypanosoma brucei  tance in human infective trypanosomes plays a smaller role than
rhodesiense in East Africa andlrypanosoma brucei gambiense in animals, the control of sleeping sickness being much more
in West and Central Africa and is highly debilitating and invari- impeded by high toxicity and limited efficacy of the drugs used
ably fatal if untreated. African animal trypanosomosis (AAT) is in the late-stage of the diseadddtovu et al., 2001l Because
essentially caused bfrypanosoma congolense, Trypanosoma  of these serious problems encountered in the control of both
vivax andTrypanosoma brucei and is one of the most important human and animal trypanosomosis, there is an urgent need for
diseases of domestic livestock in sub-Saharan Africa. new trypanocidal drugs.
The control of human and animal trypanosomosis is based on Plants have been, since immemorial time, among the com-
a limited number of compounds, many of which are chemicallymon sources of medicaments. Most of plant-derived medicines
closely related and have been in use for more than 40 years. Thave been developed on the basis of traditional knowledge in
repeated use of trypanocidal drugs in the control of AAT hashealth care and in many cases, there is a correlation between
the indications of pure substances and those of respective crude
extracts used in traditional medicineégrnsworth et al., 1985
* Corresponding author. Tel.: +49 30 83862505; fax: +49 30 83862323. Literature surveys and field studies showed that plants areusedin
E-mail address: tropvetm@zedat.fu-berlin.de (P.-H. Clausen). traditional medicine in Africato treat trypanosomoses in humans
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and animalsBizimana, 1994; Freiburghaus et al., 1996; Youanand to give reference values. Concentrations were calculated on
et al., 1997. So far, only few of these plants have been evaluthe basis of 44.5% active ingredient of diminazene aceturate in
ated for their trypanocidal activityAsuzu and Chineme, 1990; Berenil. A stock solution of the drug was prepared in distilled
Freiburghaus et al., 1996, 1997; Youan et al., 1997; Adewunmiater, filtered through a 02m membrane filter (Schleicher

et al., 200}. In the present work, 59 plant parts from 40 plant and Schuell, Germany), portioned and stored20°C. For the
species collected in Mali, which are used in traditional medicindest, the required quantity was thawed on the day of use and
to treat trypanosomoses in both humans and animals, have beeorrespondingly diluted with culture medium.

screened for their in vitro, and partly, in vivo trypanocidal activ-

ity. The aim of this study was to verify whether the claimed2.4. Trypanosome stock

trypanocidal properties of these plants in traditional medicine

can be scientifically confirmed. It was hoped that the trypanoci- The Trypanosoma brucei brucei STIB 345 strain for both in

dal activity of one or more plant part(s) could be proven and thatyitro and in vivo studies is a derivative of the stock EATRO 1529,
thus, this work would contribute to the acceptance of traditionawhich was isolated in 1969 from an infect€tbssina pallidipes
medicine and to the solution of the growing problems of drugin Kiboko, Kenya and cryopreserved after six passages in mice.

resistance of trypanosomes. In 1973, EATRO 1529 was stabilated after five short passages
in rats and re-named as STIB 34Br¢n et al., 1979 STIB
2. Materials and methods 345 is sensitive to diminazene aceturate (Kaminsky, personal

. . communication).
2.1. Plant collection and authentication

Using the existing knowledge at th®épartement de 2.5. Feeder layer cells

Médecine Traditionnelle in Bamako, Mali Diallo et al., 1996,
the inveStig_ate(_j plantggble J) were collected in_ the SOUther_n embryos ofMicrotus montanus-mice and adapted for in vitro
part of Mali (Siby, Kalassa, Dankorodalaba, Tienfala, Morib-yoq4 “\vere used for the cultivation of blood stream trypanosome
abougou, Mandjo, Bandiangara, Kalibombo, Sido, Blendio ang, s ‘the cell line used originated from the Swiss Tropical
Sikasso) and authenticated by Coulibaly Djibril and Drissagiyte Basel. For in vitro testing, $@ells were transferred

Diallo in November 2,001' Their voucher speCImgns are Preinto each well of 96-well microtiter plates (Greiner Bio-One,
served at the Herbaria of theépartement de Médecine Tra- Germany)

ditionnelle in Bamako, Mali and the Institute for Parasitol-
ogy and International Animal Health, Freie Unive#sjtBerlin,
Germany.

Fibroblast-like cells, originally isolated from 15-day-old

2.6. Culture medium

The medium for the cultivation of bloodstream trypanosome
forms was prepared according ®altz et al. (1985)with

Collected plant parts were dried in the shade and powdered §°™M€ modifications. It co_n5|sted of M|n|mum Essential M.edlum
the Departerént de Medecine Traditionnelle in Bamako. After (MEM) 25MM hepes with Earle’s salts withoutglutamine
transport to Germany, crude extracts were prepared in Berlin b{Jnvitrogen Corporation, UK) supplemented with 10 ml/l non-
consecutively extracting 20-40 g of the powdered plant mate€SSential amino acids (169, 0.292 g/lL-glutamine, 1.600 g/l

rial by distilled water, methanol and dichloromethane. A 10-fold9'ucose, 0.181g/k-cysteine, 0.110g/l pyrivic acid-Na-salt,
quantity of solvent in relation to plant material was used for the?-039 9/l thymidine and 0.068 9/l hypoxanthine. This stock

extraction. The extraction by water was performed at room temMedium was further supplemented with 20 ml/100 ml of horse
perature for 1 h and then for 20 min. by sonification. The extracB€rum (Invitrogen Corporation, UK), 5mi/100ml of cattle
was filtered through filter paper (Schleicher and Schuell, GerS€rum (Invitrogen Corporation, UK) and with 1 mi/100 ml of
many), lyophilised and stored at@ until use. The extraction 2anticontamination cocktail according tdaser et al. (2002)
by methanol and dichlormethane took place under reflux. Thinmediately before use, this medium was supplemented with
extracts were then filtered through a filter paper and concentratePOr/20 ml 2-mercaptoethanol S0MM. Th&icrotus mon-

by removing the solvents on a rotary evaporator. Once removef/is embryonal flbrpblast—llke cglls were cultivated in the same
the solvent-free extracts were stored at room temperature unfif€dium, the only difference being that the stock medium was
use. For in vitro tests, stock solutions were prepared by solvSUPPlemented with 10 ml/100 mi of calf bovine serum (Invitro-
ing appropriate amounts of plant extract into 100% DMSO and¥€n Corporation, UK) instead of horse and cattle serum.
stored at-20°C. The test extract solutions were freshly prepared

from the stock solutions and diluted with culture medium (se€.7. Experimental animals

Section2.6) to give the highest concentration of DMSO < 1%.

2.2. Preparation of crude plant extracts

Mastomys coucha-mice of either sex, weighing 30—-40 g, were
2.3. Trypanocidal drug supplied from the breeding colony of the Institute for Parasitol-
ogy and International Animal Health of the Freie Univeisit
Commercial diminazene aceturate (Ber&niHoechst AG, Berlin. The animals were maintained on standard pellet diet and
Germany, Batch No. 507W742) was used to validate the testwater ad libitum during the entire trial period.
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Table 1
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Investigated medicinal plants collected in the South of Mali in November 2001

Plant species and family

Traditional names in Bambara

Voucher numbers

Plant parts

Traditional preparations

Acacia nilotica (L.) Delile (Mimosaceae)

Afzelia africana Pers. (Leguminosae)

Ampelocissus grantii (Baker) Planch
(Vitaceae)

Annona senegalensis Pers. (Annonaceae)

Anogeissus leiocarpus Guill. and Perr.
(Combretaceae)

Balanites aegyptiaca Delile
(Simaroubaceae)

Bauhinia reticolata DC. (Leguminosae)

Boscia angustifolia A. Rich.
(Capparaceae)

Cassia siebehana DC. (Leguminosae)

Ceiba pentandra (L.) Gaertn.
(Bombacaceae)

Celtis integrifolia Lam. (Urticaceae)

Cissus quadrangular is L. (Vitaceae)

Cochlospermum tinctorium Perr.
(Bixaceae)

Combretum glutinosum Guill. and Perr.
(Combretaceae)

Combretum micranthum G. Don
(Combretaceae)

Diospyros mespiliformis Hochst. DC.
(Ebenaceae)

Entada africana Guill. and Perr.
(Mimosaceae)

Erythrophleum guineense G. Don
(Leguminosae)

Ficus iteophylla Miq. (Moraceae)

Gardenia triacantha DC. (Rubiaceae)

Guiera senegalensis J.F.Gmel.
(Combretaceae)

Holarrhenafloribunda Durand and
Schinz

(Apocynaceae)

Khaya senegalensis A. Juss. (Meliaceae)

Lannea microcarpa Engl. and Krause
(Anacardiaceae)

Lawsonia alba Lam. (Lythraoeae)

Leptadenia hastata Decne.
(Asclepiadaceae)

Loranthus pentagonia DC.
(Loranthaceae)

Maytenus senegalensis (Lam.) Exell
(Celastraceae)

Mitragyna inermis Kuntze (Rubiaceae)

Nauclea latifolia Blanco (Rubiaceae)

Opilia celtidifolia Endl. Ex Walp
(Olacaceae)

Parinari curatellifolia Planch. Ex Benth.
(Chrysobalanaceae)

Pterocarpus erinaceus Lam. (Fabaceae)

Securidaca longependiculalata Fresen.
(Polygalaceae)

Spilanthes oleraceae Jacq. (Asteraceae)

Sterculia tormentosa Guill. and Perr.
(Sterculiaceae)

Strychnos spinosa Lam. (Loganiaceae)

TamarlIndus indica L. (Caesalpiniaceae)

Terminalia avicennoides Guill. and Perr.
(Combretaceae)

Trichilia emetica Vahl (Meliaceae)

Buwanan, Bogonan
LinguDankan
Kongho forokofaraka

MoagSounsoun
Ngalama

Nsdgere

Niaman
Bere@

Sinja
Banan

Kamaua, Gamya
Wuluplokoba
N'tiribara
Diangara, Tiangara
Ngoloke
Sounsounfing
Samaere
Tali, Teli
Nsreninjg, Jatigifaga-yiri
Burenc
Nkunje
Bassira, Bassoro
Jala
Npeguba

Jabi
Nsoyin

Si-ladon
Ngeke

Jun

Baro
Korongoyin, Sogn

Tutu

@i, Goieni
Joro, Diro

Farimani
Keényekoro, Kungosira

Nkantoroni
Ntomi
Woloce, Wolobugun

Sulafinsan

M2a
Lla
Via

A2
Cbha

Sl

Lib
c2

Lie
B2

Ul
Vib
Bl

C5b
C5c
E1l
M2b
Lid
M3
Rla
C5d
A3
Mia
Al

L4
A4

L3
C3
Rib
Rlc
ol
C4

Fl
PI

A5
S2

L2
Cl
Cbhe

M1b

Stem and root bark
Stem bark
Aerial parts

Stem bark, leaves
Root bark, leaves

Roots, root bark, shoots

Twigs/leaves
Stem bark, twigs/leaves

Roots
Stem bark, root bark, leaves

Twigs/leaves
Twigs/leaves
Roots

Stem bark
Leaves
Leaves
Roots
Leaves
Leaves
Roots
Roots, leaves
Twigs/leaves
Stem bark

Stem bark, leaves

Twigs/leaves
Aerial parts

Whole plant

Twigs/leaves
Leaves, stem bark
Root bark

Twigs/leaves

Stem bark, twigs/leaves

Shoots
Roots

Flowers
Roots, stem bark

Roots
Leaves
Stem bark, root bark, leaves

Stem bark

Decoction, infusion
Decoction
Maceration

Decoction, infusion, maceration
Decoction

Decoction, infusion, powder

Decoction
Powder, decoction

Decoction, maceration, infusion
Decoction

Decoction
Decoction

Powder, decoction, infusion

Decoction, infusion
Decoction
Decoction
Decoction, infusion, maceration
Decoction
Decoction
Powder, maceration
Decoction
Decoction
Decoction, maceration

Decoction

Infusion
Decoction, infusion

Decoction
Decoction, infusion
Decoction, infusion
Decoction, infusion
Infusion, decoction, maceration

Decoction,

Infusion, decoction
Maceration, decoction, infusion

Decoction
Decoction, maceration

Maceration, decoction
Decoction, maceration, infusion
Decoction infusion, maceration

Decoction, infusion, maceration
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2.8. Invitro evaluation of trypanocidal activity ’3‘1 9
= 85 T _
For the determination of the in vitro trypanocidal activity of 8 8 //: \
crude plant extracts, the Long Incubation Low Inoculation Test 2 7'3 / P N - \ —e—Control group
(LILIT) (Brun and Lun, 1994was used as a screening test, % o5 1 / Iy \ —m—Treated group
whereas the Long-Term Viability Assay (_LtVA)ﬁ(aminsky et g K NN
al., 1989 was subsequently used for confirmation. 8 ot |
§ s . . .
2.8.1. LILIT > 1 2 3 4 5
Extract dilutions were prepared in duplicate in a 96-well "~ Days after firet treatment

microtiter plate (Greiner Bio-one, Germany) in 100try- Fig. 1. Effect offerminalia avicennioides on parasitaemia in mice infected with
panosome culture medium per well. Another J@@ontaining  Trypanosoma brucei brucei (STIB 345).

10* trypanosomes in the logarithmic growth phase were added

to each well. The final concentrations of the extracts were 100dgvels of infection, this was achieved by matching microscopic
10, 5 and Jul/ml, respectively. Cultures without and with dimi- fields of a wet blood film against charts and, when fewer par-
nazene aceturate in 2- or 10-fold dilutions from 0.01 pogml asites were present, by counting the number of trypanosomes
were prepared under identical conditions as for the extracts. THe 5, 10 or 20 such microscope fields. For the assessment of
plates were then incubated at37 with 5% CQ added to the the antitrypanosomal effect of the extracts, the level of para-
air in a humidified incubator. After 96 h, they were examinedsitaemia (expressed as log of the absolute number of parasites
finder an inverted phase microscope and the minimum inhibitorper millilitre of blood) in treated animals was compared with
concentration (MIC) of the extracts and the control cultures waghat in control animalsKig. 1).

determined. The MIC was defined as the lowest concentration of

plant extract at which trypanosomes had lost their normal mor2.10. In vitro and in vivo toxicity

phology or motility. For confirmation, all extracts which showed

MIC values< 10pg/ml were tested twice. As the growth inhibition of the trypanosomes in vitro could
have been caused by general toxicity of the extracts, the feeder
2.8.2. LtVA layer cells of the LtVA were used to evaluate their general toxic-

The Long-Term Viability Assay was set up in the similar ity. The cells were observed under an inverted phase microscope
way as the LILIT, the differences being that the trypanosomesfor eventual damages during the whole test period of 10 days.
were cultivated in the presence of feeder layer bells and that thEhe general toxicity of the extracts in mice was evaluated by
plates were incubated for 10 days. Moreover, the medium andbserving clinical signs and, partly, by pathological examina-
the extract/drug were changed when required according to th#ns.
density of the trypanosomes. The plates were daily examined
until the MIC determination on the 10th day. The plant extracts2.11. Statistical analysis
were tested at a final concentration of 1, 10, 20, 50, 100, 500 and

1000pg/ml. Only extracts showing MIC values10wg/ml in To assess the therapeutic effects, the parasitological data of
LILIT were investigated in the LtVA. treated and control animals were statistically analysed using the

Mann—Whitney tesip-Values < 0.05 were considered as signif-
2.9. In vivo evaluation of trypanocidal activity icant, those >0.05 as not significant.

Due to insufficient quantities of the extracts, only four of the3. Results
nine extracts found to be active (MIC value400ug/ml) in
the LtVA (Table 3 were evaluated in vivo for their trypanocidal 3.1. Results of in vitro evaluation of trypanocidal activity
activity using the standardised mouse tdssler et al., 200)L
with minor modifications. After intraperitoneal inoculation of A total of 165 extracts of 59 plant parts from 40 plant
each mouse with & 10° trypanosomesTypanosoma brucei  speciesTable ) was examined in LILIT. Two extracts showed
STIB 345) treatment was administergd. or i.p. 24 h later. MIC values of 1 or of ug/ml, 22 extracts MIC values of
Control and treatment groups consisted of six animals each. THE wg/ml, 98 extracts MIC values of 1QQy/ml and 43 extracts
average treatment dose was 100 or 150 mg/kg b.w., two timdglIC > 100.g/ml. The MIC values of the most active extracts
daily, for 3 days. All extracts were freshly prepared in distilled (MIC values< 10u.g/ml) are shown iffable 2 Diminazene ace-
water and administered at the correct dose, at a v/w ratio dlurate used as a positive control had a MIC value of Q.§&nl.
0.1 ml/10 g of mouse weight. Mice were checked daily during For confirmation, the trypanocidal activities of the most
5 days after the first treatment to estimate the number of tryactive extractsin LILIT were re-evaluated in LtVA. The MIC val-
panosomes in their tail blood in a wet blood film. The absoluteues of the most active extracts in this test are showralrle 3
number of parasites per millilitre of blood was calculated as logOne extract showed MIC values in the range 50-1§0nl,
using the rapid matching method for estimating the host’s pareight extracts a MIC value of 1Q0g/mland 15 extracts MIC val-
asitaemia according tderbert and Lumsden (1976At higher  ues>10Q.g/ml. Diminazene aceturate used as a positive control
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Table 2 100 mg/kg b.w. (i.p.) for 3 days and 150 mg/kg b.w. (p.o.) for 3
Minimum inhibitory concentration (MIC) values of the most active plant extracts days respectively. When applying the Mann—Whitney test. the
from Mali as assessed in the Low Inoculation Long Incubation Test (LILIT) differénce between treated and control animals was significant
againstlrypanosoma brucei brucei STIB 345 ! . - -
(p=0.002) only in case of treatment witferminalia avicen-

Plant species/kind of extract Plant part(s) M) yioides (Fig. 1). Furthermore, it seemed that the extract of the
Acacia nilotica, HyO-extract Stem bark 5 latter plant had a narrow therapeutic index, as its administration
Afzelia africana, CHzOH-extract Stem bark 1 at the single dose of 200 mg/kg b.w. (i.p.) was lethal for mice
f‘ml’ei””f““ grantii, gaogg"a? t ﬁer?a: paris 18 within 5-6 days. Pathological examinations of dead mice treated
Anm{f’;e:;‘;f‘giigz:& C;BOH?Z;SSG oot 10 with 200 mg/kg b.w. (i.p.) showed several necrotic areas in liver
Boscia angustifolia, HyO-extract Twigs/leaves 10 and kidneys.

Boscia angustifolia, CH3OH-extract Twigs/leaves 10

Boscia angustifolia, CH,Cl-extract Twigs/leaves 10 4. Discussion

Ceiba pentandra, HoO-extract Stem bark 10

EZZT ;Z;ﬁi;gﬁgj gi;ﬁfr;cttraa m:gz;:::zgz 18 The aim of the presentwork was to verify whether the claimed
Cissus quadrangularis, CH3OH-extract Twigs/leaves 10 trypanocidal properties of one or more of the plant parts used
Cissus quadrangularis, CHyClo-extract Twigs/leaves 10 in West Africa in traditional medicine to treat trypanosomes in
Combretum micranthum, HyO-extract Leaves 10 both humans and animals could be scientifically confirmed.
f“’d""i_“ ”l";‘c“’gﬁ“b?_i”30t“'etx”a°t $°,°t5/| 11% The LILIT results showed that 24 (14.5%) of the 165
NZV;:IO:;‘E;WZW CngoHef(e;?rcact va\)/gsbgives 10 tested extractsTeble 3 had a high antitrypanosomal activ-
Nauclea latifolia, CHaCly-extract Root bark 10 ity of MIC values< 10pg/ml. The antitrypanosomal activity
Spilanthes oleraceae, CH3OH-extract Flowers 10 of those extracts re-tested in LtVA could only partly be con-
Terminalia avicennioides, HyO-extract Leaves 10 firmed. Thus, only 9 (37.5%) of the 24 tested extragtb{e 3
;”’”’:"“i’:“ “Vfce""{"fjesv gg3gr"exttractt tea"es ig showed antitrypanosomal activity with MIC values in the range
et e 1o 0l 50-100ugim. The remaining 14 extracts (62.5%) had MIC
Terminalia avicennioides, CH,Cly-extract Root bark 10 values > 10@“9/”"-

Diminazene aceturate - 0.05 It is remarkable that the activity of the 24 extracts tested in

both tests was weaker (up to 100-fold) in LtVA than in LILIT.
Thus, the methanol extract of the stem barldfiklia africana
had MIC values in the range of 0.01-0,0§/ml. With regard  and the aqueous extract of the stem ligtrkcacia nilotica which
to toxicity, no damages of the feeder layer cells were observeHad in LILIT MIC values of 1 and fug/ml, respectively, had MIC

during the test period of 10 days. values of 10Qug/ml in LtVA. Other extracts which had MIC
values of 1Qug/ml in LILIT had MIC values of>100ug/ml in
3.2. Results of in vivo evaluation of trypanocidal activity LtVA. It seems that the two test systems are not comparable.

Indeed, they differ not only in the duration but also in the com-
So far, only four extracts with MIC values in the range of plexity as feeder layer cells are used in LtVA and not in LILIT.
50-100ug/ml in LtVA have been investigated in vivblone of ~ Possibly, the feeder layer cells could enhance the resistance of
those tested was able to clear the blood of infected animals frofitypanosomes to extracts. However, this is not the case for dim-
trypanosomes. However, the aqueous extracts of the leaves inbizene aceturate, as we have in both bioassays almost similar
Terminalia avicennioides and of the stem bark dfeiba pentan- MIC values ranging from 0.01 to 0.Q&g/ml.
dra reduced the parasitaemia of infected animals at the dose of The results of the observation of the feeder layer cells showed
that the general toxicity of the tested extracts was low. Therefore,

Table 3 the growth inhibition of trypanosomes in LtVA was not due to
Minimum inhibitory concentration (MIC) values of the most active plant extracts general toxicity of these extracts.

from Mali as determined in the Long-Term Viability Assay (LtVA) agaiffist- The results of in vivo studies showed that none of the four
panosoma brucei brucei STIB 345 extracts tested was able to clear the blood of infected animals
Plant species/kind of extract Plant part(s) Mig(ml)  fromtrypanosomes and that only one of those extracts (the aque-
Diminazene aceturate _ 001005 OUS extract of.thglleaves dbrminalia avicennioides) tlested.
Terminalia avicennioides, HyO-extract Leaves 50-100 was able to significantly reduce € 0.002) the parasitaemia
Acacia nilotica, HyO-extract Stem bark 100 in infected mice Fig. 1). However, the administration of this
Afzelia africana, CH3OH-extract Stem bark 100 extract at the dose of 200 mg/kgy(, once) was lethal to mice.
Anogeissus leiocarpus, CHsOH-extract  Root bark 100 All the same, it is thought that the particular extract has a
Ceiba pentandra, HpO-extract Stem bark 100 .. . . . ce . .
Celtis integrifolic, HpO-extract Twigs/leaves 100 promising poteqtlal, vyarrantmg a.nlldentlflc_anor.] of the ggtlve
Combretum micranthum, HyO-extract Leaves 100 ingredient, possibly with lower toxicity but with higher activity.
Lawsonia alba, CH3OH-extract Twigs/leaves 100 The antitrypanosomal activity in mice was only checked dur-
Terminalia avicennioides, HyO-extract Root bark 100 ing the first 5 days, since this was the period where a proper

a plant extracts evaluated iastomys coucha-mice for their trypanocidal evaluation_ was possible. |nd_eed: we had observed th_at fro_m _the
activity usingTrypanosoma brucei brucei STIB 345 as test organism. fourth or fifth day after the first treatment, the parasitaemia in
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infectedMastomys coucha-mice mostly disappeared, indepen- principles should be standardised to allow comparisons of the

dently of treatment, only to reappear in some cases after somesults from different studies.

weeks in a weaker, more chronic form. In conclusion, the present work demonstrates that the medic-
The comparison of the activity of the tested extracts withinal plants used in traditional medicine in Africa against try-

commercial diminazene aceturate in our in vitro and in vivopanosomoses in both humans and animals may offer some

studies shows that the classical drug is much more active thgsotential for new trypanocidal drug preparations. Thus, it can

the extracts. For instance, the activity of the most active extractsontribute to the acceptance of traditional medicine and to the

in LILIT and LtVA was up to 200- and 10,000-fold, respectively, solution of the considerable problems caused by African try-

weaker than in diminazene aceturate. In mice, the activity of thpanosomosis. However, the extracts obtained from these plants

aqueous extract dferminalia avicennioides was at least five- have a weak activity in comparison with conventional try-

fold weaker, since the curative dose of diminazene aceturate f@anocides, as has been observed in other studies. This problem

drug sensitive trypanosome populations in mice is estimated toould be overcome by isolating and by preparing extracts with

be below 20 mg/kg b.wHisler et al., 200l These differences high concentrations of the active ingredients.

between the activity of the extracts and diminazene aceturate
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