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Review Article

AFRICAN NATURAL PRODUCTS WITH POTENTIAL ANTI-TRYPANDSOMAL
PROPERTIES: A REVIEW

ABSTRACTS
Ethnophar macological relevance:Africa is considered to be the cradle of mankind
with a rich biological and cultural diversity matkeegional difference in healing
practices. Natural product of Africa representoastant interest as sources of health
remedies, nutrition and cosmetic formulations.Adrictrypanosomiasis is one of the
neglected tropical diseases caused by fly-bornéopoa known as trypanosomes that
affect both human and livestock with devastatingnsemuences. Chemotherapy of
African trypanosomiasis is unsatisfactory for vagoreasons including unacceptable
toxicity, poor efficacy, undesirable route of admsiration and drug resistance. In this
regards, the last few decades have witnessed @tnfrinvestigations which have been
geared to investigate the effect of common trawlitity-used medicinal plants/insect in
alleviating the cellular changes produced durigganosome infection.
Major objective:This review presents the profiles of African natuproduct (plants
and insect) with anti-trypanosomal properties, rigubin the literature.
M ethodology:Literature was collected from published articlebrqugh electronic
search), thesis, Proceedings as well as book dfa@ibsthat report on thi& vitro or in
vivoanti-trypanosomal activity of plants, insects ameré products.
Results:A total of 215 plants pecies from 82 families wéoend. While two herbal
formulation & three insect/there product were rexgd for invivo anti-trypanosomal
activity Furthermore, some of the plants were itigesed for possible ameliorative
effects on the trypanosome-induced pathologicahgba. Phyto- chemistry studies of
the anti-trypanosomal plants led to the isolatioh 96 specific bioactive anti-
trypanosomal compounds from different parts ofglzents
Conclusion:lt is clear that these reviews provide strong emik of the potential
beneficial effects of phytotherapy in the tradisbrmanagement of trypanosomiasis,
which could be subsequently developed into a cliecteve alternative medicine to
complement treatment of trypanosomiasis.
Keywords. Africa, trypanosomiasis, Natural product, plaimsgect

1. INTRODUCTION
Human African trypanosomiasis (HAT) also known E®ging sickness is a fatal, fly-
borne neuro-inflammatory disease caused by twotfgetozoa),T. brucei gambiense
which is responsible for chronic form of HAT in Wesd Central Africa, and. brucei
rhodesiensgthe etiological factor for the acute form of tiisease in East Africa. The
parasites are transmitted by the bite of infectetse fliesGlossinaspp.). (Dietmar and
Kevin, 2005) Over 60 million people living in 36 wutries are threatened with sleeping
sickness and the estimated number of cases is lthdagbe between 300,000 and
500,000 (WHO, 2001) In Latin America, infection WwiT. cruziis responsible for
Chagas’ disease, which is the leading cause ot béesrase (Williams-Blangeret al.,
2003). Nearly 90 million people in 19 endemic coies® are at risk of contracting
Chagas’ disease and 16 million people are alreaf@gted (Molyneux, 2003)
Animal trypanosomiasis is caused By brucej T. evansi T.congolenseand T.vivax
(Mbaya et al, 2009). The disease distributed over approxirgag8millionkn? in
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Africa. It is a major factor retarding the growtlh the livestock industry in Africa
(WHO, 2001) and it has constituted a major obstaxlte economic development and
thus an important priority for biomedical and puldigencies, agricultural sector and the
scientific community (Aksoy, 2003).
Although, the increasing trend of HAT cases hamhesersed and not more than 50
cases of HAT are diagnosed yearly outside Africaj¢h et al., 2003), effective and
satisfactory chemotherapy has not been found agtiescausative agent$;, brucei
rhodesienseand T. brucei gambienseereforenew epidemics of this disease could
appear (Seke and Mahomoodally, 2012).
Nature has presented to humanity the gift of biglaigand cultural diversity of natural
product for healing practices. African traditiomealing practices are holistic involving
both the body and the mind. The traditional he&jeically diagnoses and treats the
psychological basis of an illness before prescghimedicines to treat the symptoms
(Gurib-Fakim, 2006). The vast majority of peopl®¥8 of the world‘s population) still
rely chiefly on their traditionaimateria medicgmedicinal plants and other materials)
for their primary health care needs (Gurib-FakirGp@). In sub-Saharan Africa, the
ratio of traditional healers to the population iSQD, while that for medical doctors to
the population is 1/40 000 (Abdool-Kariet al, 1994). This is as a result of the high
cost of Western pharmaceuticals and health carbeocause the traditional medicines
are more acceptable from a cultural and spiriteaspective (Cunningham, 1988). It is
also a fact that one quarter of all medical pregsioms are formulations based on
substances derived from natural origin. Naturaldpots also benefit from containing
many specific molecular principles in their natusthte, which possess a variety of
influences on human physiological and biochemigeaiteans, as opposed to purified
synthetic drugs which are based on a single maecsilibstance derived from the
natural product (Tayloet al, 2001).
In this regards, the last few decades have witdeassurfeit of investigations which
have been geared to investigate the effect of camtmaditionally-used medicinal
plants in alleviating the cellular changes vivo produced during thd. b. brucei
infections of animals. In Nigeria, a number of no&ukl plants used in the tradi-tional
management of trypanosomiasis have been screemkedhanwed both siginificann
vitro /in vivo antiTrypanosomh activity. In addition to herbal plant, researcher
(Ekanem and Yusuf005,2007: Shittu and Elekwechi, 2014: Shittu amdHsr, 2014)
targeted finding new anti-trypanosomal agents tmlzat the trypanosomomiasis by
screening extracts from insect and their products.
At present, the available review on anti-trypanogbagents focus only on medicinal
plants (Mohammecet al, 2014), synthectic chemicals (Dietmar and Ke#A05),
chemistry aspect with little or no information dretplants (Hoeet al, 2004b). This
review article has been presented to enumerate sodigenous plants/insect with
potentialin vivoor/andn vitro anti-trypanosomal properties.This could be useduras
updated source for recent progress in the ideatifio of promising agents with
selective, trypanocidal activity that can servenasel lead compounds for effective
anti-trypanosomal chemotherapy. Furthermore,thigeve may serve as a motivator and
reference point for researchers who are workingatad/ night to find a divine solution
to this disease.

2. Methods:
A systematic study was carried out through a coempudearch of data on
PubMed,Sciencedirect, Sciencedomain Medline andg{@o&cholar from published
articles using key words (trypanosomiasis; Afrieghnobotany; anti-trypanosomal
activity; medicinal insects &there products; medai plants; plant extracts; active
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compounds; and mode ofaction). Data wasalso olatairen thesis, proceedings as
well as book of abstract thatreport on thevitro or in vivoanti-trypanosomal activityof
plants/insect & there product that were collectenimidifferent parts of Africa.Data
presented including the scientific name, family, tmoelology used, the degree of
activity of the plant & insect. However anti-trymsmomal plants whose levels of
activity were not indicated by the authors wereeed.

3. Results
Table 1-6, show the review datas onscientific narf@mily, Part (s) used
Extract/fraction, Model Parasite 4€or MIC (ug/mL), Country, References of African
natural products with anti-trypanosomal propertytofal of 215plants species from 82
families were found. Plants from Asteraceae (13,04eguminosae (6.19%),
Anacadaceae (4.28%),Maliaceae (4.28%), Fabace86%3. Rubiaceas (3.33%) and
Euphoraceae (3.33%) familieshavereceived more tiftteattentionthanothers. A total
of 104 plants from 55 family (in vitro) & 36 planfrom 16 family (in vivo) were
found in west Africa, a total 68 plant from 14 fn(in vitro) & 7 plants from 5 family
(Invivo) were found in east African, a total 42apt from 21 family (Invivo) were
found in southern African, a total 5 plantfronfadnily (Invivo) were found in central
African, 1 plant from 1 family (in vitro) & 3 plastfrom 3family (in vivo) were found in
north Africa While two herbal formulation & threasect/there product were reviewed
for invivo anti-trypanosomal activity. Phyto- chestmy studies of the anti-trypanosomal
plants led to the isolation 0f96 specific anti-trypaomal compounds from different
parts of the plants (Table 7).

4. Discussion
Different techniques used in assessment of argatrgsomal activities present
problems associated with comparing the trypanoqad&tncy of the plants reviewed in
this study. Some aurthors presented there resuhsmem inhibitory concentration
(MIC), mean lethal dose 50 (IC50) & % inhibition @larasite motility in vitro.
However, 1Go values o 2Qug/mL are considered good activity while IC50 valuds
21-60 and 61-100g/mL are considered moderate and low activitiepagetvely. Any
IC50 >100ug/mL are considered ineffective (Bero et al., 20Frthermore, Atawodi
et al., (2003) and Maikaiet al., (2008) corroborated the report of Kaminski al.,
(1996) showing that parasite motility is a reliabledex for determining anti-
trypanosomal activity of crude plant extracts
Anti-trypanosomal activity of West African plant
A total of 35 West Africa plant shows good antigaposomal activity 16 (<20
pg/mL). The most interesting results are thoseAddornea cordifolia, Maytenus
laevis,Lantana ukambensis, Crataeva relig&€ximum gratissimumwith [Cs
(wg/mL) 0.2, 0.62, 1.5, 1.6 & 1.66 respectively. Thigh activity values obtained for
these plants render them candidates for the isalaif anti-trypanosomal compounds
which could be developed into new lead structumsdrug development. 19 West
Africa plant shows moderate anti-trypanosomal @gtilCso (21-60 ng/mL), while4
plants shows low anti-trypanosomal activitysd@1-100pg/mL). Furthermore, 18 of
the plants were reported to inhibit the parasitetilittp in less than 30 minute at
4mg/ml. The most interesting result $ecuridaca longepeduncul@faminute) while
extractsfrom23 west African plant inhibit the pa&snotililty within 31-60 minute at
4mg/ml. however, methanol extracts f globiferus, G. latifoliumat 10mg/ml ceases
the parasite motility in less than 10min (Josepheteal., 2013), while other were
reported not to be active. According to Atawetlal.,(2003) statement on trypanocidal
activity of a plant extract should be made in tlomtext of the method & solvent of
extraction. Different extracts from some of therplaeviewed demonstrated different
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degree of trypanocidal property for instance DCMirats of Acanthospermum
hispidum, Byrsocarpus coccineus, Byrsocarpus cecsinCarpolobia lutea & Keetia
leucanthashows goodtrypanocidal activity while the meth&awmjeous extracts shows
moderate or low trypanocidal activity. In contrasethanol & ageous extracts of
Dialium guineenseshows a moderate activity while DCM extract weactive (Bero et
al., 2011). The variation in the trypanocidal aitiéés of these plants may be attributed
to the variation in the availability & amounts ohytoconstituents in the extracts.
Phytoconstituents such as flavonoids, alkaloidspetges, quinones, polyphenols,
Triterpenoids and sterols are the most fre- queimiglicated phytochemicals in the
plants extracts. A total of abaut 47 specific d@ryjpanosomal compounds were isolated
from different parts of the West African plants. eTimost active compounds were
Citronellal (1G 2.76ug/mL), myrcene (16 2.24ug/mL), limonene (IG4.24.g/mL),
isolated fromOcimum gratissimunseed oil (Bénédictat al, 2014), erythrodiol, (16
5.3Qug/mL), betulin (IGo 4.0 ng/mL), 24 hydroperoxy-24-vinylcholesterol @€
3.2Qug/mL), from Strychnos spinosg@Hoet et al., 2007). The DNA intercalation in com-
bination with portion biosynthesis inhibition ispaated to be the mechanism of action
responsible fro the observed try-panosomal efféchast of these compounds (Silsen
et al.,, 2007). Extract from different part of gieralso exhibit different degree of
trypanocidal activity for instance methanolic & age ofKeetia leucanthawig show a
low activity (Bero et al., 2011) while the oil eatted from the leaf show a good activity
(Bero et al.,2013), this observation might be dugdriations in geographical location,
time or period of collection and chemical constitise(Hoetet al.,2004)

Anti-trypanosomal activity of Southern African plants

Appreciable numbers of plant, as well as bioactempounds were found to have been
investigated foiin vitro anti-trypanosomal activity in south African.Amoniget south
Africa medicinal plants screened for trypanocidativity againstT.b. rhodesiense,
dichloroethane leaves extractAlbrus precatoriugwas found to be the most potent with
an 1Gg value 0.01ug/mL(Hata et al., 2013). Similarly, DCM extracts ldfpericum
aethiopicumwagound to be active with an kgvalue 4.4ag/mL followed byVernonia
oligocephalawith an 1G, value 4.6ig/mL while Alepidea amatymbicaas the least
effective with an IG value 73.1g/mL (Mokoka et al., 2011). Further more among 10
south African plants rescently evaluated againsbrucei rhodesiensBCM extractof
Psoralea pinnateaves was found to be the most potent with ag Malue 0.15
pg/mL(Mokoka etal., 2013).

Different part of the same plants, same plantsiféérent originin as well as different
solvents extracts show differetmypanosomhbactivity. For instanceAbrus precatorius
from westAfrica showtrypanocidal activity with I, value of17.9 ug/ml Saganuwan
et al., 2015) againstT. brucei rhodesiensehile the same plant from southern Africa
hadlG, value of 0.01ug/ml (Hata et al., 2013). Fruit extrof Ekebergia capensisad
ICsovalue of11.5ug/ml againdt. cruzi (Mokoka et al., 2011) while the root extract of
the same plants had J@alue of1.36 ug/ml against.b.rhodesienséMokoka et al.,
2011). As said earlier, the variation in the trypeadal activities of these plant may be
attributed to the variation in the availability &naunts of phytoconstituents in the
extracts.Among the specific bioactive compoundiated from south Africa plant were
Abruquinone A, B, D, G, H, I, J, K,L &7,8,3'-tetramethoxyisoflavan:¥’-quinone
from whole plant ofAbrus precatoriugVatthias et al., 2014a, Hata et al., 2013),
schkuhrin 1& Illfrom Schkuhria pinnatacynaropicrin from the leaves dfernonia
mespilifoligMokoka et al.,, 2013) &putranoside A from stem d@rypetes
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199  gerrardii(Matthias et al., 2014b). All the bioactive compdsansolated show a potent
200 trypaocidal activity with an I€ less than lug/ml against T. b. rhodesiense, except
201 schkuhrin 1I, Abruquinones J&putranoside A with s66f 1.5,11.2&8.0ug/ml
202 respectively. The compounds were also found to lmeeneffective againsi. b.
203 rhodesiensdhanT.cruzi, for instance schkuhrin | had 4€of 0.18ug/ml againstT. b.
204 rhodesiens& 16.4ug/ml againstT.cruzi while schkuhrin Il had 16 of 1.50ug/ml
205 againstT. b. rhodesien#26.9ug/ml againsi.cruziMokoka et al., 2013).Although, a
206  considerable numbers of medicinal plants from teigion have been investigated &
207  were found active against trypanosome parasiteg et a very few researchers on the
208  subject matter, researchers in this region of Afiace therefore encourage to intensify
209  studies on the trypanocidal potency of their natiloaa.

210  Anti-trypanosomal activity of central African plants

211 A very little imformation on trypanocidal potencyf medicinal plant from central
212 Africa were obtained from literature. Five medidipdants from central africa have
213 been reported to exhibit activities vitroinclude Garcinia lucidg (Fotie etal., 2007),
214 Aframomum letestuanunKamnaing et al., 2003)ernonia guineensiswith IC50
215 ranged of 3-5 mg/ml (Joseph et al., 20@)anatia chlorantha i(.87ug/ml), Isolona
216  hexaloba (1.95:g /ml) &Quassia Africana .88.g/ml) (Musuyuet al., 2012). The
217  bioactive agents isolated from these region incluelestuianin A (IC50 >10Qg/ml),
218  Letestuianin B (IG 67ug/ml), Letestuianin C (16 2.6 ng/ml)& 5-hydroxy-1,7-bis (4-
219  hydroxyphenyl) hepta-4,6- dien-3-one {2.6 ng/ml) isolated from DCM seed extract
220 of Aframomum letestuanuthey demonstrate activity againt BruceibruceiKamnaing
221 et al,, 2003). Furthermore 4bioactive agents inolyd6- acetonyldihydrochelerythrine
222 (IC50 3.9 pg/ml), Dihydrochelerythrine (IC50 0Ou@/ml), Lucidamine A (IGo
223 14.1ug/ml), Lucidamine B (IG 4.1ug/ml), were isolated fror®arcinia lucida(Fotie et
224  al.,2007). Joseph et al., 2002 isolated vernogidedsvernoguinosterol from stem bark
225  of Vernoniaguineensi®oth compound demonstrated significant trypanocaldivity
226  againstT. brucei rhodesiensaith an IGyrange of 3-5 mg/ml

227  Anti-trypanosomal activity of North African plants

228 A very little imformation on trypanocidal potency medicinal plant from North Africa
229 were obtained from literature. Only one& three noedil plant was found to be
230 investigated for invitro &invivo activity. N-Hexan&DCM extract of Ageratum
231  conyzoideshow a significant activity again$t b. rhodesienswith 1Cso values of 2.4
232 & 0.78ug/ml respectively(Nour et al., 2010). Thealhplant ofArgemone Mexicana,
233 Avristolochia bracteolate &Tinospora bakis when administered to
234  Trypanosomaevarnsifected rats at dose of 500mg/kgsignificantly et the
235 parasitaemia count of & extend the survival timenpare to untreated group, with
236  chloroform extract ofAristolochia been the mosi\ac{(25 survival days) (Samia et al.,
237  2011). However, methanol extract ©hnabis sativa at dose @R5/250mg/kgprolonge
238 the survival days dfrypanosomaevansnfected mice beyond 45day (Samia et al.,
239  2012).The anti-trypanosomal compounds isolated fiorth african plant include 4'-
240  hydroxy-5,6,7,3,5-pentamethoxyflavone 6C  3.01ug/ml), 56,7,3,4.,5-
241  hexamethoxyflavone, (K2 8.58ug/ml), 5,6,7,5-tetramethoxy-3’,4-
242 methylenedioxyflavone (l§ 7.29 ug/ml), 5,6,7,8,3",4’,5-heptamethoxyflavoiié sy
243  4.76 ug/ml), & 5,6,7,8,5’-pentamethoxy-3’ , 4’ mekbyedioxyflavone (16, 6.67 ug/ml)
244 from Ageratum conyzoid@<our et al., 2010).

245  Anti-trypanosomal activity of East African plants
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An appreciable data on trypanocidal potency of @iedl plant from east African plant
were obtained from literature. The most intrestingvitro trypanocidal activity from
east African plant were those of seed extradf.cinthothecglCs¢5.72ug/ml), & root
extract ofT.ciliate (ICso 3.2-6.9ug/ml). However, out of the medicinal plant fromshi
area with invivo trypanocidal activity omytemisia abyssinicgdTeka et al., 2014),
&Kigelia AfricangEsther et al)show appreciable activity by prolomgthe survival
days of the rat t040.67 &41.8 at 400 & 100mg/kgpessively Detailed phytochemical
study of east African plant led to the isolation1af compounds with varied degree of
trypanocidal activity, the most notable one weresth of 8-hydroxyheptadeca-1-ene-
4,6-diyn-2yl acetate (I§ 0.14ug/ml) & 8-hydroxyheptadeca-4,6-diyn- 3yl @te (IGo
5.4ug/ml) isolated fronCussonia zimmermanr{enn et al.,2007)

Table 1; In vitro Anti-trypanosomal activity of West African plant

Scientificname | Family Part (s) | Extrac | Paras IC50 Motili | Count Authors
used t/fracti te MIC ty of ry
on (ng/mL) the
paras
te
Abrus papillion leaf Chloro| T.b.r 17.9 - Nigeri | Saganuwan
precatorius aceae form ug/ml a etal., 2015
fractio
n
Acacia Legumir Stem n- T.b. b/ Btw - Nigeri | Adewunmie
artaxacantha osae bark/ Hexan | T.co | 13&69ug/ a al.(2001)
root elethan ml
ol
Acanthospermu| Asterace| Aerial T.b.b | DCM/ | 14.5/47.5/ - Benin Bero et al.,
m hispidum ae part Metha 54.8 2011
nol /
Ageou
S
Adansonie Bombaci leaf T.b.t | Aquec - 4 Nigeri | Atawodi(20(
digitata ceae us mg/ml a 5),
@
40mint
Adenium Apocyna Root Pet. | T.b.b - 4 Nigeri Atawodi,
obesum ceae Ether mg/ml a 2005
@
35mint
Afrormosialaxif | Legumir Leaf Pet. | T.b. L - 4 Nigeri Atawodi
ora osae Ether mg/ml a (2005)
@
20mint
Afzelia africana| Legumin Leaf/ Pet. T.b.b - 4 Nigeri | Atawodi(200
osae Stem Ether mg/ml a 5),
bark @
30mint
Albuca spp | Asparaga| Bulb aqueou| T.b.b - 4 Nigeri | Atawodi(200
ceae s mg/ml a 5)
@
55mint
Alcornea Euphorb | Bark/Le¢ | Methe | T.b.t <0.2 - Nigeri John et al.
cordifolia aceae f nol a 2011/
Adewunmiet

al.(2001)




Ampelocissus | Vitaceae Aerial | DCM | T.b.b 500 - Burkin | Aderbauereta
grantii part aFaso 1.(2008)
Anchomanes | Araceae | Rhizome Metha T.b. b/| 13.87ug/m| 45min | Nigeri Atawodi et

difformis nol T. co | at a/Beni al.,
4mg/m n Bero et
I al.(2011)
Anchomanes | Araceae root DCM/| T.b.b | 50.7/14.7/ Benin Bero et al.,
difformis Metha 13.8 2011
nol /
Ageou
s
Annona Annonac root Pet. | T.b.b - 4mg/m | Nigeri Atawodi
senegalensis eae Ether @ a 2005
35mim
t
Anthocleist: Logania« | root barl | Aquec | T.b.t - 100% | Nigeri Abu et al.,
vogelii eae us/ activit a 2009
Ethano y@
lic 20mg/
ml
Baillonella barks Ethanc T.r 9.6 ug/ml - Bénir Lagnika et
toxisperma | al., 2013
Balanites Balanitac| Stem Aqueo | T.b. b 500/50 - Nigeri| Wurochekke
aegyptiaca eae bark/ us/ a/ andNok(2004
Shoot DCM Burkin | ); Aderbauer
aFaso | etal.(2008)
Blighia Sapindac leaf Aqueo| T.b.b - No Nigeri Abu
unijugata eae us/etha acivity a etal.(2009)
nolic @40m
g/ml
Boswellia Burserac| leaves Ethang T.r 9.6 ug/ml - Bénin/ | Lagnika et
dalzielii eae I/Meth Nigeri al., 2013
anol a
Brassicaolerace| Brassicac| leaf Metha| T.e - 1000 | Nigeri | Shabeet al,
a eae nol pg/ml a 20122002)
Bridelia Euphorbi| Stem | methan| T.b.b - 4 Nigeri Atawodi
ferruginea aceae bark o] mg/ml a (2005);
@
35mim
t
Byrsocarpus | Connarac| Aerial DCM/ | T.b.b | 14.7/21.1/ Benin Bero et al.,
coccineus eae part Metha 49.5 2011
nol /
Ageou
s
Canarium Burserac| Stem Pet. |T.b.b - 4 Nigeri Atawodi,
schweinfurthii eae bark Ether/ mg/ml a 2005
Chloro @
form 30/35
mimt
Carpolobia polygale Aerial DCM/ | T.b.t | 18.3/>10( - Benir | Beroetal.(20
lutea ceae part Metha />100 1)
nol /
Ageou
S
Cassia siame | Legumir Leaf/ Aquec | T.b.t 25.8/ - Nigeri Abiodun
osae Stem us/hex 10.19/ a etal.(2012)
bark/ ane/ 46.50
Root ethylac
etate




Cassia Caesalpi leaf DCM | T.b.b >19 - Nigeri | Hoetet al.,
sieberiana niaceae an 2004
Cassytha Lauracea| Leaf Pet. | T.b.b - 4 Nigeri Atawodi
filiformis e Ether mg/ml a (2005)

@
20mim
t
Cassytha sp. | Lauracea| Leaves Metha| T.b.b - 25min | Nigeri | Atawodi et
e nol at a al.,
4mg/m
I

Ceiba Bombaca DCM | T.b.b 200 - Burkin | Aderbauereta

pentandra ceae aFaso 1.(2008)
Clerodendrom Stem Root n- T.b. b/ Btw -- Nigeri | Adewunmiet
capitatum bark Hexan | T.co | 13&69ug/ a al.(2001)

elethan mi
ol
Cochlospermum Cochlosp| Root/leaf Pet. | T.b.b - 4mg/m | Nigeri | Atawodi(200
planchonii ermaceae Ether @ a 5)

20/40

mint
Crataevareligic | Cappara | leave: cycloh T.r 1.6pug/ml Bénir | Lagnikaet al.

sa eae exane 2013

Crateva Capparac| leaves crude| T.b. 12.5ug/ml Nigeri | Johnetal.,
adansonii eae hexane b a 2012
Cussonii Araliace: root Aquec T.b. - No Nigeri Abu et al.,

arborea e /stem us/ b activit a 2009

Ethano y@
lic 40mg/
ml
Cymbopogor | Poacea Methe | T.b.t | 0.31ug/m Nigeri John et al.

nardus nol L a 2011

Dialium Legumin Aerial Dcm/ | T.b.b | >100/42.3 - Benin Bero et al.,
guineense osae part Metha /52.0 2011

nol /
Ageou
s
Diospyros Ebenaceg leaf chlorof | T.b. b - 4mg/m | Nigeri | Atawodi(200
mespiliformis e orm @ a 5)
mint45

Dissotis Melasto Leaf Ethano| T.b. b - 100% | Nigeri Mann et al.,

rotundifolia mataceae I activit a 2009
y@
800mg
kg
Erythrophleum | Legumin Stem Pet. |T.b.b - 4mg/m | Nigeri Atawodi,
suaveolens osae bark Ether I a 2005.
@40m
imt
Eucalyptus Myrtace Leaf ageou | T.b. L - 0.4 Nigeri | Habila et al..
citriodora e g/mL a 2010
@2mi
mt
Eugenia Myrtacea| Leaf n- T.b. b/ - Btw Nigeri | Adewunmi et
uniflora e Hexan | T.co 13 & a al., 2001
elethan 69ug/
ol ml
Euphorbia hirta | Euphorbi Leaf ethylac| T.b.r 8.70 - Nigeri| Abiodun et
aceae etate a al. (2012)




Ficus Moracea Metha | T.b. b 25 - Burkin | Sawadogo et
platyphylla e nol a Faso al., 2011
Ficus Stem Metha| T.b. b - 4mg/m | Nigeri Atawodi
sycomorus nol | a (2005)
@60m
imt
Gardenia Rubiacea| Leef/ste | Aqueo | T.b. b - 100% | Nigeri Abu et al.,
erubescens e m bback us/ activit a 2009
Ethano y@
lic 20mg/
ml
Gardenia crude 20 mg/ml Nigeri| Abuetal,
erubescens extract an 2009
s
Gongronema stem Metha | T.b.b - 15min | Nigeri | Josephine et
latifolium Asclepia bark nol at a al., 2013
daceae. 10mg/
ml
Haematostaphi | Anacard | leave: ageou T.cc - 40 Nigeri | Wurochekke
barteri aceae. minute a etal., 2014
s@
0.25
mg
Heliotropium | Boragina| Aerial Dcm/ | T.b.b | 58.3/80.2/ - Benin Bero et al.
indicum ceae part Metha >100 (2011)
nol /
Ageou
s
Hymenocardia | Hymeno | root bark| Aqueo | T.b.b - 100% | Nigeri Abu et al.,
acida cardiaceal /stem us/ activit a 2009
e bback Ethano y@
lic 2.5mg/
ml
Hymenocardia | Hymeno | twigand | DCM | T.b.b | <19ug/ml - Nigeri | Hoet et al.,
acida cardiaceal leaf an 2004
e
Keetia Rubiacea| leaf essenti| Bloods | 20.90/>10 - Nigeri Bero et
leucantha e aloil | tream/| Oug/ml an al.,2013
procyc
lic
forms
of T.
brucei
Keetia Rubiace twig DCM/ | T.b.k | 5.8/53.1/t - Nigeri Bero et al.
leucantha e METH 6.9 an 2011
ANOL
/
AQEO
us
Khaya Meliacea| Stem Ethano| T.r 300 35min | Nigeri Bulus and
senegalensis e bark/leav| lic/Met ug/ml/9.6 at a/ Addau, 2013,
es hanol / ug/mi 4mg/m | Bénin | Atawodi et
Ethano I al., 2003,
I Lagnika et
al., 2013
Lannea Anacardi leaf Metha | T.b.b 4mg/m | Nigeri Atawodi,
kerstingii aceae nol @40 a 2005
min
Lannea Anacardi leaf Ageou| T.b.b | 6.3mg/mi( - Nigeri | Antia et al.,
welwistchii aceae s mic) a 2009




Lantana Verbenac Metha 15 - Burkin | Sawadogo et
ukambensis eae nol a Faso al., 2011
Lawsonia root Metha - 4mg/m | Nigeri Atawodi,
inermis nol @45 a 2005
min
Lonchocarpus stem Metha - 4mg/m | Nigeri Atawodi,
laxiflorus nol @30 a 2005
min
Lophira Ochnace| Leef/ste | Aqueo - 100% | Nigeri Abu et al.,
lanceolata ae m bback us/ activit a 2009
Ethano y@
lic 20mg/
ml
Magnifera Anacardi root Pet. - 4mg/m | Nigeri Atawodi,
indica aceae Ether @30 a 2005
min
Maytenus laevig C root hexane 0.625 Nigeri | John et al.,
elastrace + ethyl a 2001
ae acetate
Momordica Cucurbit | Whole Pet. - 4mg/m | Nigeri Atawodi,
balsamina aceae plant Ether @35 a 2005
min
Monodora Annonac Seed Ethyl 3.12 - Nigeri | John et al.
myristica eae acetate a
Morindalucida | Rubiace Methe 6.25-12.5 - Nigeri Nwakaego
e nol pg/m a 2012
fractio
Moringa Moringa Leaf chlorof - 4mg/m | Nigeri Atawodi,
oleifera ceae orm @35 a 2005
min
Nauclea Rubiace Leaf Methe - 4mg/m | Nigeri Atawodi,
latifolia e nol @30 a 2005
min
Nauclea Rubiace Bark ethyl 6.2 - Nigeri John et al.
pobeguinii e acetate a 2011
Ocimum Lamiilac | Leave! | ethanc 1.66/1.2% - bennir | (Bénédicteet
gratissimum eae g/mL al., 2014)
Ozoroa insignis| Anacardi Metha 6.2 - Burkin | Sawadogo et
aceae nol a Faso| al, 2011
Parinari Chrysoba Metha 25 - Burkin | Sawadogo et
curatellifollia lanaceae nol a Faso al., 2011
Parkia Legumin Stem Pet.eth - 50min | Nigeri Atawodi,
clappertoniana osae bark er at a 2005
4mg/m
I
Pericopsis Loganiac Leaf DCM >19ug/ml Nigeri | Hoet et al.,
laxiflora eae an 2004
Peristrophe | Acanthac| Whole | ageous - immob | Nigeri | Abdulazeez
bicalyculata eae plant ilized a etal., 2013
90% of
the
parasit
es,@
100
mg/kg
Picralima nitide | Apocyne root Methe - 10min | Nigeri Ene et al.
ceae nol at a 2014.
4mg/m
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I
Piliostigma Legumir | Leave: | ageou | T.h. - 25min | Nigeri | Atawodi et
reticulatum osae at a al.
4mg/m
I
Prosopis Legumin leaf Pet.eth| T.b. - 35min | Nigeri Atawodi,
africana osae er at a 2005
4mg/m
I
Prosopis legumina| Bark Metha | T.b. 125 Nigeri | Johnetal.,
Africana ceae nol a 2011
Psidium Myrtacea ethanol| T. b. 6.3ug/mL - Nigeri | Oluyomi et
guajava e ic a al., 2011
Pupalia Amaran Aerial Dcm/ | T.b. 52.0/>10( - Benir Bero et al.
lappacea haceae part Metha />100 2011
nol /
Ageou
S
Saba florida | Apocync| Whole | Pet.Eth| T.b. - 25min | Nigeri Atawodi,
eae plant er at a 2005
4mg/m
I
Sansevieria | Dracaenal Aerial Dcm/ | T.b. 60.1/>100 - Benin Bero et al.,
liberica ceae part Metha />100 2011
nol /
Ageou
S
Schrankia Legumir Leaf Dcm/ | T.b. 49.2/>10( - Benir Bero et al.
leptocarpa osae Metha />100 2011
nol /
Ageou
s
Securidaca Polygala Root Metha| T.b. - 5min | Nigeri Atawodi et
longepedunculal ceae nol at a al.,
ta 4mg/m
I
Spondias Anacardi root hexane| T.b. 25 - Nigeri | John et al.,
mombim ace + ethyl a 2011
acetate
Sterculia Sterculia Root Pet.eth| T.b. - 25min | Nigeri Atawodi,
setigera ceae bark er at a 2005
4mg/m
I
Stereospermu | Bignonie | Leef/ste | Aquec | T.b. - No Nigeri Abu et al.,
kunthianum nceae | m bback us/ activit a 2009
Ethano y@
lic 40mg/
ml
Striga spp. Orobanc| Leaves Metha| T.b. - 40min | Nigeri Atawodi et
haceae nol at a al.
4mg/m
I
Strychnos Loganiac leaf DCM | T.b. <19ug/ml - Nigeri | Hoetet al.,
spinosa eae an 2004
Syzygium Myrtacea| Stem Pet.eth| T.b. - 25min | Nigeri Atawodi,
guinense e bark er at a 2005
4mg/m
I
Tapinanthus Leavea Metha| T. b. - 10min | Nigeri
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260

261

262

globiferus mistletoe nol at a Josephine et
10mg/ al., 2013
ml
Terminalia Combret Stem hexane| T.b. b 2.5 40min | Nigeri John et al.,
avicennioides aceae bark + ethyl at a 2011
acetate 4mg/m Atawodi et
/ I al.
Metha
nol
Terminalia Combret leaf hexane| T.b.b 17.24/ - Nigeri | Abiodun et
catapa aceae + ethyl 7.80/ a al., 2012
acetate 1321.
/
Metha
nol
Terminalia Combre n- T.b. b/ Btw - Nigeri | Adewunmi et
ivorensis aceae Hexan | T.co | 13&69ug/ a al., 2001
e/ethan ml
ol
Terminalia Combret stem Ageou| T.b.b | 0.8mg/mi( - Nigeri | Antia et al.,
superba aceae s mic) an 2009
Trichilia Meliaces: leaf DCM T.b.t | <19g/ml - Nigeri Hoet et al.
emetica e an 2004
Uapaca Euphorbi | root bark| Aqueo | T.b.b - No Nigeri Abu et al.,
togoensis aceae /stem us/ activit a 2009
bback | Ethano y@
lic 40mg/
ml
Verbascum leaf Aqueo| T.co - 60min | Nigeri | Mergia et al.,
sinaiticum us at a 2014
4mg/m
Scrophul |
ariaceae
Vitex doniana | Lamiace Stem Pet.eth| T.b. b - 45min | Nigeri Atawodi,
ae bark er at a 2005
4mg/m
I
Waltheria Sterculia stem ageous| .T.b - Img/m | Nigeri Balaet al,
indica ceae bark b | @ a 2009.
25min
ute
Withanie Solanac | Whole Ethyl | T.b.t | 50.0ug/m - Nigeri John et al.
somnifera ae plant acetate a 2011
Xeoderris Fabaceag Stems,| Metha | T.b.b 25 Burkin | Sawadogo et
sthulmannii leaves nol a Faso| al, 2011
Ximenia Olacacea| stem ageous| . T.b - 2mg/m | Nigeri Balaet al,
americana e bark b | @ a 2009.
55min
ute

T.b. b =Trypanosoma brucei brucerl.e =Trypanosomaevansi, T.co =Trypanosomacongolense

Table 2: Invitro Anti-trypanosomal activity of Southern African plants

Scientific name

Family

Part
(s

Extract/
fraction

Parasi
te

IC50
MIC

Count
ry

References
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used (ng/mL)
Abrus Legumin | leaves | CH2CI2/| T.b.r 0.01-17 South| Hata et al.,
precatorius osae MeOH Africa 2013/
1:1) Matthias et
al., 2014
Acacia eriolobi | Fabacee | Rootc | DCM/M | T.b.1 18.5( South | Mokoka et
eOH Africa al., 2013
1:1)
Agathosma | Rutaceae| wholel DCM/M | T.b.r | 11.1/41.5| South| Mokoka et
apiculata plant | eOH (1: / Africa al., 2011
1) T.C
Alepidea Apiaceae| whole| DCM/M T. 20.3/73.1| South| Mokoka et
amatymbica plant | eOH (1 :| cruzi Africa al., 2011
1)
Artabotrys Annonac| leaves | DCM/M| T.b.r | 10.3/41.3| South| Mokoka et
monteiroae eae eOH (1: / Africa al., 2011
1) T.C
Artemisia afra | Asterace| leaves DCM | T.b.r | 9.6/27.6 South| Mokoka et
ae / Africa al., 2011
T.c
Asystasia acanthac| leaves | DCM/M| T.b.r | 13.2/74.7| South| Mokoka et
gangetica eae eOH (1: / Africa al., 2011
1) T.c
Catha edulis | Celastrac| Root DCM T.b.r | 14.2/19.1| South| Mokoka et
eae / Africa al., 2011
T.C
Clausena Roots T.b. DCM/ 7.19 South | Mokoka et
anisata Rutaceae rhodesie| MeOH Africa al., 2013
nse 1:1)
Conyza albida | Asterace| whole | DCM/M | T.b.r | 18.8/38.3| South| Mokoka et
ae plant | eOH (1: / Africa al., 2011
1) T.C
Conyza Asterace| whole | DCM/M | T.b.r | 13.9/47.2 | South| Mokoka et
podocephala ae plant | eOH (1: / Africa al., 2011
1) T.C
Conyza Asterace| leaves| DCM/M| T.b.r | 30.0/49.4| South| Mokoka et
scabrida ae eOH (1: / Africa al., 2011
1) T.c
Croton Euphorbi| leaves| DCM/M| T.b.r | 11.7/33.3 | South| Mokoka et
menyhartii aceae eOH (1: / Africa al., 2011
1) T.C
Cymbopogon | Poaceae leave| DCM/M T.b.r | 11.9/47.1| South| Mokoka et
validus eOH (1: / Africa al., 2011
1) T.C
Drypetes Meliacea| Stems/I T.b. DCM/ | 7.31/12.1 | South| Mokoka et
gerrardii e eaves | rhodesie| MeOH Africa al., 2013/
nse 1:1) hota et al.,
2014
Ekebergis Meliacee | Fruit/ro | DCM/M | T.b.r | 11.5/24.4 | South | Mokoka et
capensis e ot eOH (1: / 1.36 Africa al., 2011,
1) T.c Mokoka et
al., 2013
Euclea Ebenaced roots DCM/M | T.b.r | 28.1/43.7| South| Mokoka et
natalensis e eOH (1: / Africa al., 2011
1) T.c
Eucomis Asparaga| flowers DCM T.b 37.1/29.Y  South Mokoka
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autumnalis ceae /buds rhodesi Africa al., 2011
ense/
Helichrysum | Asterace| whole | DCM/M | T.b.r | 33.1/43.9 | South| Mokoka et
nudifolium ae plant | eOH (1 : / Africa al., 2011
1) T.C
Hypericum Hyperica| leaves | DCM/M| T.b.r | 4.47/18.1| South| Mokoka et
aethiopicum ceae eOH (1: / Africa al., 2011
1) T.C
Leonotis Lamiace | leaves | DCM/M| T.b.r | 14.7/50.1 | South| Mokoka et
leonurus ae eOH (1: / Africa al., 2011
1) T.C
Leonotis Lamiace | leaves DCM T.b.r| 9.1/63.5 South| Mokoka et
ocymifolia ae / Africa al., 2011
T.c
Maytenus Celastrac| roots DCM T.b.r| 35.2/28.4| South| Mokoka et
undata eae / Africa al., 2011
T.C
Oedera Asterace| Whole T.b. DCM/ 4.38 South| Mokoka et
genistifolia ae plant | rhodesie| MeOH Africa al., 2013
nse 1:1)
Ozoroa Anacardi | Whole DCM T.b.r 10.90 South| Mokoka et
sphaerocarpa aceae plant / Africa al., 2013
T.c
Pappea Sapindac| Roots/l | DCM/ T.b.r | 15.4/14.10| South| Mokoka et
capensis eae eaves | DCM/M / Africa al., 2013
eOH T.c
1:1)
Pentzia globosa Asterace| roots DCM T.b.r| 5.76/31.3| South| Mokoka et
ae / Africa al., 2011
T.c
Plumbago Plumbagi| leaves| DCM/M| T.b.r | 13.0/54.5| South| Mokoka et
zeylanica naceae eOH (1 / Africa al., 2011
1) T.C
Psoralea Fabaceag Leave T.b.| DCM/ | 0.15/0.31| South| Mokoka et
pinnata rhodesie | DCM/ Africa al., 2013
nse MeOH
1:1)
Ptaeroxylon Rutacea | leaves DCM T.b.r| 11.3/41.5| South| Mokoka et
obliguum e / Africa al., 2011
T.c
Rauvolfia caffra| Apocyna | roots DCM T.b.r| 17.9/41.1| South| Mokoka et
ceae / Africa al., 2011
T.c
Salvia repens | Lamiace | whole | DCM/M | T.b.r | 10.8/36.2| South| Mokoka et
ae plant | eOH (1 : / Africa al., 2011
1) T.C
Schefflera Araliacea| roots DCM/M | T.b.r | 20.9/57.6| South| Mokoka et
umbellifera e eOH (1: / Africa al., 2011
1) T.c
Schkuhria Asterace| Whole | DCM/M | T.b.r 2.04 South | Mokoka et
pinnata ae plant | eOH (1 : / Africa al., 2013
1) T.c
Setaria Poaceae| wholef DCM/M | T.b.r | 16.8/43.9| South| Mokoka et
megaphylla plant | eOH (1 : / Africa al., 2013
1) T.C
Tarchonanthus| Asterace| whole | DCM/M | T.b.r | 3.93/18.6| South| Mokoka et
camphorates ae plant | eOH (1 : / Africa al., 2013




263

264

265

266
267
268

269

270

1) T.C
Turraea Meliace: | Bark/le | DCM/M | T.b.r 24.4/ South Mokoka et
floribunda e ave eOH (1: / 17.10 Africa al., 2013
1) T.C
Vernonia Asteract | whole | DCM/M | T.b.r | 18.1/43.0 | South Mokoka et
hirsuta ae plant | eOH (1: / Africa al., 2011
1) T.c
Vernonia Asterac | leave: | DCM/M | T.b.r 1.01 South Mokoka et
mespilifolia ae eOH / Africa al., 2013
1:1) T.c
Vernonia Asterace| whole | DCM/M | T.b.r | 12.6/39.3| South| Mokoka et
natalensis ae plant | eOH (1 : / Africa al., 2011
1) T.c
Vernonia Asterace| leaves DCM T.b.r | 467/14.3| South| Mokoka et
oligocephala ae / Africa al., 2011
T.c/

T.b. b =Trypanosoma brucei brucel.e =Trypanosomaevansi, T.co =Trypanosomacongolense

Table 3: Invitro Anti-trypanosomal activity of central African plants

Scientific Family | Part | Extract/fr | Paras | IC50 Count | References
name (9 action te MIC ry
used (ng/mL)

Vernonit Asterac | stem | Ethano T. kr 35 Came | Joseph et al

guineensis | eae bark mg/ml oon 2002

Aframomu | Zingiber | seed | DCM T.b.b./| 2.6 Camer | Kamnaing et

m aceae T.b.r oon al., 2003

letestuanum

Enanatia Annona | stem | Methanol | T.c 1.87 Republl Musuyu et

chlorantha | ceae bark ic of | al.,, 2012
Congo

Isolona Annona | stem | Methanol | T.b.b. 1.95 ug | Republ| Musuyu et

hexaloba ceae bark /ml, ic of | al, 2012
Congo

Quassia simarou | root | Methanol | T.c 1.88g/ml | Republ| Musuyu et

africana baceae | bark ic of|al, 2012
Congo

T.b. b =Trypanosoma brucei brucerl.e =Trypanosomaevansi, T.co =Trypanosomacongolense

Table 4: Invitro Anti-trypanosomal activity of north African plants

Scientific Family | Par | Extract/f | Paras | IC50 Coun | Reference
name t (s) | raction ite MIC try S
(ng/mL)

Ageratum Asterac|leav | T. b.r n- 2.4/0.78 | sudan Nour et al.
conyzoides | eae es Hexa 2010

ne/

CH2

Cl2

T.b. b =Trypanosoma brucei brucerl.e =Trypanosomaevansi, T.co =Trypanosomacongolense
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272
273

274
275

Table 5; In vitro Anti-trypanosomal activity of east African plant

Scientific name | Family Part | Extract/fr | Parasi | IC50 Count | References
(9 action te MIC ry
used (ng/mL)
Albizia Fabaceag Roof Methanol/ | T.b.b 49.42/51.90 Tanza | Nibret et al.,
anthelmintica DCM 9 nia 2009
Albizia harveyi | Fabaceag Rool Methanol/ | T.b.b 33.16/85.0 Tanza | Nibret et al.,
DCM 7 nia 2009
Artemisia Asteract | Aeri | Methanol T.b.k 27.90/27.1 | Ethiog | Nibret, 200!
absinthium ae alpar | DCM 5 ian
t
Artemisia Asteract | Aeri | Methanol | T.b.k 41.76/19.. | Ethiog | Nibret, 200!
abyssinica ae alpar | DCM 3 ian
t
Artemisia afr: Asteract | leat | Methanol T.b.k 77.54/25.; | Ethiog | Nibret, 200!
ae DCM 7 ian
Artemisia annua Asterace | leaf Methanol/ | T.b.b 99.44/41.0| Ethiop | Nibret, 2009
ae DCM 5 ian
Balanites Balantia« | Bark | Methanol / | T.b.k 22.11/39.. | Tanz¢ | Nibret et al.,
aegyptiaca eae DCM 0 nia 2009
Cassia Fabacead Leafl Methanol|/T.b.b 54.07/22.1 Tanza | Nibret et al.,
abbreviata DCM 4 nia 2009
Combretum Combret | bark | Methanol /| T.b.b 87.45/38.9 Tanza | Nibret et al.,
zeyheri aceae DCM 7 nia 2009
Entada Fabaceag Bark Methanol/ | T.b.b 46.39/56.2 Tanza | Nibret et al.,
abyssinica DCM 1 nia 2009
Entandrophrag | Malaceae| Bark| Methanol / | T.b.b 52.92/14.4 Tanza | Nibret et al.,
ma bussei DCM 8 nia 2009
Harrisonia Simarot | leaf Methanol / | T.b.t 28.92/22.' | Tanz¢ | Nibret et al.,
abyssinica baceae DCM 3 nia 2009
Khaya Meliacea | seed | Pet. ether | T.b.r 5.72 Ugand | Obbo et al.,
anthotheca e a
Kigelia africane | Bignonie | leaf | Methanol/ | T.b.k 53.24/23.1 | Tanz: | Nibret et al.,
ceae DCM 5 nia 2009
Lannea humilis | Anacardi | bark | Methanol / | T.b.b 56.16/75.4 Tanza | Nibret et al.,
aceae DCM 1 nia 2009
Lannea Anacardi | root Methanol / | T.b.b 44.23/22.2 Tanza | Nibret et al.,
stuhlmannii aceae DCM 4 nia 2009
Lonchocarpus | Fabaceag Leaff Methanoll/T.b.b 73.80/21. Tanza | Nibretet al.,
capassa DCM 8 nia 2009
Securidaca polygala | leaf | Methanol /| T.b.b 55.56/11.0 Tanza | Nibret et al.,
longepeduncula| ceae DCM 2 nia 2009, Wink
ta et al., 2009
Senna Fabaceag Leaff Methanol|/T.b.b 49.09/49.3 Tanza | Nibret et al.,
singueana DCM 7 nia 2009
Solanecio Asterace | Leaf | Methanolic| T.b. b | 50.58/24.8| Ethiop | Nibret et al.
mannii ae / 9 ia (2009
dichlorome
thane
extracts
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277
278

279
280

Strychnos Loganiac | Leaf/ | ethanol T.b.r 56/56 Tanzni | Freiburghaus
panganiensis eae stem a et al. (1997)
Strychnos Strychna | leaf | aqueous T.b.r 2500 Tanza| Freiburghaus
spinosa ceae nia et al. (1996a)
Teclea Rutacea | leave | methanc T.b.r/ | >90/3( Kenye | Mwangi et
trichocarpa s Cruzi al., 2010
Terminalia Combret | leaf | Methanol /| T.b.b 36.23/21.7 Tanza | Nibret et al.,
sericea aceae DCM 1 nia 2009
Toona ciliata Meliacea | roots | Methanol/c| T.b.r 6.95/3.2 kenya | Mercyet al,
e hloroforme 2011
xtract ug/mi
Turraea fischeri| Malaceae| Bark| Methanol / | T.b.b 66.14/37.7| Tanza | Nibret et al.,
DCM 6 nia 2009
Vernonia Asteract | Root | DCM T.b.x 9.4 Uganc | Freiburghau
auriculifera ae a et al. (1996b)
Vernonia Asterace | Leaf/ | Dichlorom | T.b.r 0.6/0.8 Tanza| Freiburghaus
subuligera ae root | eth/petrole nia et al. (1996a)
bark | um ether
Warburgia Canellac | leaf Methanol / | T.b.b 45.13/10.6 Tanza | Nibret et al.,
salutaris eae DCM 8 nia 2009
Ximenia Canellar | Sten | DCM/mett | T.b. t | 86.64/49.. | Tanz: | Nibret et al.
americana eae anol 8 nia (2010)
Ximenia Olaceae Leaf| Methanol [ T.b.b 86.64/49.1 Tanza | Nibret et al.,
americana DCM 8 nia 2009
Zanha africana | Sapindac| root | Methanol /| T.b.b 33.53/12.6 Tanza | Nibret et al.,
eae DCM 3 nia 2009
Zanthoxylurr Rutaceas | leaf | Methanol/ | T.b.k 36.00/11.1 | Tanz¢ | Nibret et al.,
chalybeum DCM 2 nia 2009
Zanthoxylum Rutaceae| Leaff DCM/meth | T.b.b | 36.00/11.0| Tanza | Nibret et al.
xanthoxyloides stem | anol 2 nia (2010)

T.b. b =Trypanosoma brucei brucerl.e =Trypanosomaevansi, T.co =Trypanosomacongolense

Table 6; In vivoAnti-trypanosomal activity of African plant

Family Part | parasit | extra | dose | model | % Co | References
Scientific () e ct inhibiti | unt
name used on/surv | ry
ival
days
Lamiacea| Leaf | T. b.b | metha| 500 | Curati | 8 days Nig| Shittu et al.,
Thymus e nol mg/k | velsup eria | 2013
vulgaris g presiv
e
Acacia Mimosac | stem | T.b. b | Meth | 200 curativ| 30 days | Nig| Mann et al.,
nilotica eae bark anol e eria | 2011
Acalypha | Euphorbi | leav | T.bb aqueo| 400 | curativ | 2.03/11. | Nig | Olukunle et
wilkesiana | aceae es us Mg/ | e 00+0.0 | eria | al., 2010
Kg .
Adamsoni | Malvacea | seed | T. b. b | metha| 300 | curativ | 38 Nig | Hassan et
a digitata | e nol mg/k | e eria | al., 2012
g
Allium Alliaceae | Bulb| T.b.b | Meth | 20m | curativ Nig | Yusuf,
sativum /Pul anol/ | g/kg | e eria | 2010/ Peni
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p Aceti et al, 20/
cacid Noketal.(19
96)12
Annona Annonace| leaf | T.b.b | metha| 200 | curativ| 20 days | Nig | Kabiru et
senegalens ae nol mg/k | e eria | al., 2012
is g
Annona leaf | T.b. b metha 200 | Combi | >90 Nig | Kabiru et
senegaleng nol mg/k | ned days eria | al., 2012
is+Eucaly g therap
ptus y(1:1)
camaldule
nsi
Argemone | Papaver | Wha | T. € Chlor | 50C | curativ | 15 & 16 | Suc | Samia
mexicana | ceae le oform | mg/k | e days an | (2011)
plant / g
metha
nolic
Aristoloch | Aristoloc | Who | T. e Chlor | 500 | curativ | 25 & 19| Sud | Samia
ia hiaceae | le oform | mg/k | e days an | (2011)
bracteolata plant / g
metha
nolic
Artemesia | Asteracea T.b.r Meth | 5000 | curativ | 15.6 Ke | Esther et al.
annua e anol mg/k | e nya
g
Artemisia | Asteracea| aeria | T.co dichlo | 400 | curativ | 40.67 Eth | Teka et al.,
abyssinica| e I romet | mg/k | e days iopi | 2014
parts hane | g a
Artemisia | Asteracea| Who | T.b. b | chlor | 100 | curativ | 74.15% | Nig| Ene
maciverae | e le oform | mg/k | e eria | etal.(2009)
plant g
Artemisia | Asteracea| whol | T.b. b chlor | 100 curativ | 26% Nig | Ene et al,
maritima | e e oform | mg/k | e eria | (2014)
plant g
Azadiracht| Meliacea T.b.r dichlo | 5000 | curativ | 27days | Ke | Esther et al.
aindica e romet | mg/k | e nya
hane | g
Bombax Bombaca | stem | T. b.b | Meth | 300 | curativ| 30 days | Nig| Mann et al.,
buonopoze| ceae bark anol e eria | 2011
nse
Buchholzi | Capparac| seed | T.co Meth | 500/ | curativ | 29days/ | Nig | Nweze et
a eae anol/a| 1000 | e 100% eria | al.,,, 2011/
Coriacea eous | mg/k Okere et al.,
g 2014.
Citrullus Cucurbita| leaf | T.b aqueo| 200 | curativ| 97.18% | Nig| BIU et al.,
lanatus eceae, us e eria | 2013
extrac
t
Cnnabis cannabing Who | T. e metha| 125/ | curativ | > sud | Samia et al.
sativa ceae le nol 250 |e 45days | an | 2012
plant mg/k
g
Cucumis | Cucurbita| pulp | T.b.b | metha| 500 | currati | 47days | Nig| Abubakar et
metuliferu | ceae nol mg/k | ve eria | al., 2011)
S g
Dissotis melaston | leaf | T.b.t | ethar | 800 | curativ | 78.4% Nig | Mann et al.
rotundifoli | ataceae ol mg/k | e eria | 2009
a g
Eucalyptu | myrtacea | leaf | T.b. b | metha| 200 curativ| 20 days | Nig | Kabiru et
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s e nol mg/k | e eria| al., 2012
camaldule g
nsis
Garcinia | Clusiacea| Nut | T.b. b | Meth curativ Nig | Ogbadoyi et
kola e anol e eria | al., 2011p
Gongrene | Asclepiad| stem | T. co metha| 400 | curativ | 9 days Nig| Abedo et
ma aceae bark nolic | mg/k | e eria | al., 2013
latifolium g
Guiera combreta | leaf | T. b metha| 150 | curativ| 42% Nig | Aderbauer
senegaleng ceae nol e eria | et al., 2008
is n
Securidac | polygalac | root | T. b metha| 150 curativ| 48% Nig | Aderbauer
a eae nol e eria | et al., 2008
longepedu
nculata
Heterotis | Melastom| whol | T. b metha| 800 curativ| 30 Nig | Mann&Obg
rotundifoli | ataceae | e nol e eria | badoyi,
a plant n 2012
Hymenoca| Euphorbi | Root | T.b.b | DCM | 300 | curativ | 9days Nig
rdia acida | aceae bark mg/k | e eria

g
Khaya Meliacea | stem | T.b.b | DCM | 200 | curativ | 11days | Nig | Bulus and
senegalensg e mg/k | e eria | Addau,
is g 2013
Kigelia Bignonie | fruit | T.b. t DCM | 1000 | curativ | 41.€ Ke | Esthereta
africana ceae S mg/k | e nya

g
Lippia Verbena |leav | T.b.k | Aque | 40C | curativ | 3.45%/. | Nig | Olukunle et
multiflora | eae es ous Mg/ | e 1.00day | eria | al., 2010

Kg S .
Morinda Rubiace. | root | T.b.t | Aque | 40C | curativ | 6.66 % | Nig | Olukunle et
morindiod | e bark ous Mg/ | e eria | al., 2010
es Kg )
Moringa moringac | ster | T.b.t | Aque | 200 | curativ | 30 day: | Nig | Bulus anc
oleifera eae S ous mg/k | e eria | Addau,

g 2013
Ocimum | Lamiacea| leav | T.bb Aque | 50M | curativ | 11.11/2 | Nig | Adamu et
grattissim | e es ous g/Kg | e 2.44+3. | eria | al., 2009
um 5
Prosopis | Legumin |leav | T.b.b | metha| 200 | curativ | 14days | Nig| Atawodiand
africana oceae) es nol mg/k | e eria | Funmi 2009

g n
Psidium leaf | T.b.b | ethan proph | 32 days | Nig| Adeyemi et
guajava Myrtacea olic ylactic eria | al., 2009

e

Pterocarp | Legumin | Leaf | T. b. Meth | 40 curativ| >14days| Nig| Mann&Obg
userinaceu| osae anol e eria | badoyi,
S, n 2012
Zanthoxyl | Rutaceae | stem T.b. Meth | 100 curativ| No Nig | Mann&Obg
um bark anol e activity | eria | badoyi,
zanthoxyl n 2012
oides
Tapinantt | Loranthas | leaf | T. cc methe | 40C curativ | 24th Nig | Abedo et
us eae nolic | mg/k | e day eria | al., 2013
globiferus g
Terminal frut | T.b.t | Meth | 30C | curativ | 12 day: | Nig | Mann et al.
a Combreta anol e eria | 2011
avicennioi | ceae
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282
283

des
Tinospora | melaston | leaf | T. € Chlor | 50C | curativ | 20 day: | Suc | Samia
bakis ataceae oform | mg/k | e an | (2011)

/ g

metha

nolic
Tithonia leav | T.b.b | Aque | 400 | curativ| 2.03/11.| Nig | Olukunle et
diversifoli | Asteracea| es ous Mg/ | e 6+0.40 | eria | al., 2010
a e Kg .
Tridax Asteraceal leav | T.b.b | Meth | 300 | curativ | 28 Nig | Abubakar
procumbe | e es anol mg/k | e eria | et al,2010
ns g .
Vernonia | Asteracea| leaf | T.b.b | Meth | 300 | curativ| 24 days | Nig| Yusuf, et
amygdalin | e anol mg/k | e eria | al., 2012
a g
Zanthoxyl | Rutaceae| stem T.b. curativ Nig | Mann &
umzanthox bark e eria | Obgbadoyi,
yloides n 2012
Calotropis | Asclepiad| Leaf | T. e Meth | 200 | curativ Nig | Ibrahim
procera aceae anol | mg/k | e eria | etal., 2013

g

T.b. b =Trypanosoma brucei brucerl.e =Trypanosomaevansi, T.co =Trypanosomacongolense

Table 7: Anti-trypanosomal compounds isolated from African plant

Compound Plant species Family Part | Trypa | ICs Solvent Author
used | nosom
e
species
1€-acetox-11- Cussoniz Araliaceai | Root | T.b.r 0.4z Pet.ethe Senn et al.
hydroxy octadeca-| zimmermannii bark 2007
17-ene-12,14-
diynyl acetate
8- Cussonia | Araliaceae| Root| T.b.r 5.4 Pet.ether Senn et al.
hydroxyheptadecai zimmermannii bark 2007
4,6-diyn-3ylacetate)
8- Cussonia | Araliaceae| Root| T.b.r 0.41 Pet.ether Senn et g
hydroxyheptadecai zimmermannii bark 2007
1-ene-4,6-diyn-
2ylacetate
24-hydroperox- Strychnos Loganiac: | leave: | T.b. k 3.2 lipophilic Hoet et al.
24- spinosa ae 2007
vinylcholesterol
2-oxc-3-deacetyl Azadirachte | Meliaceal | leaf T.b.t 6.¢ | Chloroforn | Githua et
salannin indica al., 2010
4,7-Dimethoxy-5- root 31.25| Methanol Mercyet
methyl-2H- Toona ciliata | Meliaceae T.b.r al., 2011
ug/ml
Chromen-2-one
4'-hydroxy- Ageratum Asterace | leave: | T.b.t 3.01 Methano | Nour et al.,
5,6,7,3,5- conyzoides e 2010
pentamethoxyflavo
ne (ageconyflavone
C).
41 (4Z,6E)-5- Aframomum | Zingibera | seed | T.b.b 2.6 DCM Kamnaing
hydroxy-1,7-bis (4-| letestuanum ceae et al., 2003
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hydroxyphenyl)
hepta-4,6- dien-3-

one
5,6,7,3,4',5- Ageratum Asteracea| leaves| T.b.r 8.58 Methano Nour et a
hexamethoxyflavor  conyzoides e 2010
e
5,6,7,5'- Ageratum Asteracea| leaves| T.b.r 7.29 Methano Nour et a
tetramethoxy- conyzoides e 2010
34_-
methylenedioxyflav,
one
5,6,7,8,3',4',5'- Ageratum Asteracea| leaves| T.b.r 4.76 Methano Nour et a
heptamethoxyflavo| conyzoides e 2010
ne
(5_-
methoxynobiletine
5,6,7,8,5'- Ageratum Asteracea| leaves| T.b.r 6.67 Methano Nour et &
pentamethoxy-3',| conyzoides e 2010
4 -
methylenedioxyflav,
one (eupalestin, )
6- Garcinia Stem | T.b.b 3.9 Fotie et al.,
acetonyldihydroche lucida 2007
lerythrine
7- deacetylkhivoril Khaya Meliacea: | seed T.b. 16.88 | Pet. Ethe | Obboeta
anthotheca r/T.cr /
31.82
7,15-dihydroxy- Azadirachte | Meliaceal | leaf | T.b.t 15.€ | Chloroforrr | Githua et
7,15-deoxo nimbin indica al., 2010
7,8,3,5'- Abrus Legumino | whole | T.b.r 0.3 DCM/Meth| Hata et al.,
tetramethoxyisoflav  precatorius sae plant anol (1:1 2013
an-1,4-
quinone
7-acety-15- Azadirachte | Meliaceal | leaf T.b.t 7.8 | Chloroforn | Githua et
methoxy-29- indica al., 2010
methylene-7,15-
deoxo nimbolide
7-methoxyflavone | Conchocarpus| Rutaceae| bran¢ T.cr 787 hexane Ambrozin
heterophyllus hes ug/m et al., 2004
L
8- Cussonia | Araliaceae| root| T.b.r | 0.14 Pet.ether Senn et a.
hydroxyheptadecai zimmermannii 2007
1-ene- 4,6-diyn-2yl
acetate
8- Cussonia | Araliaceae| Root| T.b.r 5.4 Pet.ether Senn et al.
hydroxyheptadecai zimmermannii 2007
4,6-diyn- 3yl
acetate
abruquinon Abrus Leguminc | whole | T.b.t 0.2 DCM/Meth | Hateet al.,
B precatorius sae plant anol (1:1 2013
abruquinone G Abrus Legumino | whole | T.b.r 17.0 | DCM/Meth| Hata et al.,
precatorius sae plant anol (1:1 2013
Abruquinone H Abrus Legumino | whole | T.b.r 12.0 | DCM/Meth| Hata et al.,
precatorius sae plant anol (1:1 2013
abruquinone | Abrus Legumino | whole | T.b.r 0.3 DCM/Meth| Hata et al.,
precatorius sae plant anol (1:1 2013
Abruquinones A Abrus Legumino | whole | T.b.r 0.02 | DCM/Meth| Matthias et
precatorius sae plant anol(1:1) al., 2014
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Abruquinones D Abrus Legumino | whole | T.b.r 0.01 | DCM/Meth| Matthias et
precatorius sae plant anol(1:1) al., 2014
Abruquinones J Abrus Legumino | whole | T.b.r 11.2 | DCM/Meth| Matthias et
precatorius sae plant anol(1:1) al., 2014a
Abruquinone K Abrus Leguminc | whole | T.b.t 0.11 | DCM/Meth | Matthias et
precatorius sae plant anol(1:1) al., 2014
Abruquinones L Abrus Legumino | whole | T.b.r 0.02 | DCM/Meth| Matthias et
precatorius sae plant anol(1:1) al., 2014
Arborinine Teclea Rutaceae| leaves T.b. 23.52 Methanol Mwangi et
trichocarpa al., 2010
Artemisinir Artemisia Asterace | leaf T.b.t | 35.91 | DCM/Meth Nibret,
annua e anol(1:1 2009
Azaanthraquinone Mitracarpus Rubiaceae| leaf T.co 50 methand Nok (2002
scaber
Beta-sitosterol | Buchholziacori| Capparace seeds| T.b.b | 12.5 methanol Nweze et
acea ae ug/ml al.
betulin Strychnos | Loganiace| leaves| T.b.b 54.0 lipophilic Hoet et al.,
spinosa ae 2007
Betulinic acic Keetia Rubiacea | Leaf | Bloods | 11.2/4 oil Beroet al.,
leucantha tream/ | 0.90 2013
procyc | ug
lic /ml
forms
of T.b
Caryophyllen Keetia Rubiacea | Leaf | Bloods | 41.2/> oil Bero et al.
leucantha tream/ | 100 2013
procyc | ug
lic /ml
forms
of T.b
cedrelone root 7.85 Methanol Mercyet
Toona ciliata | Meliaceae T.b.r al.,, 2011
pg/mi
Cedrelon Toona ciliati | Meliacear | Rool | T.b.r | 31.2f | Chloroforn | Githua et
al., 2010
cinerin Il Chrysanthemy Asteracea| Flowe | T.b.r 12.2 n-hexane Michael et
m e rs al., 2011
cinerariifolium
cipadesin Cipadessa | Meliaceae| Fruits| T.cr. | 189.0 DCM Ana et al.,
fruticosa pumol/ 2010
L
cipadesin A Cipadessa | Meliaceae| fruits| T.cr. 136.1 DCM Ana et al.,
fruticosa umol/ 2010
L
citronellal Ocimum lamilaceae| Seed T.b.b | 2.76% oil Bénédicta
gratissimum oil 1.55 etal, 2014
pg/m
L
clerosterc Strychnos Loganiac: | leave: | T.b.t | 53.€ lipophilic Hoet et al.
spinosa ae 2007
cynaropicrin Vernonia | Asteracea| Leaf | T.b.r/ | 0.23/5| DCM/Meth | Mokoka et
mespilifolia e T.cr 14 anol al., 2013
Dihydrochelerythri Garcinia Clusiacea| stem| T.b.b 0.8 DCM Fotie et al.,
ne lucida 2007
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drypetenone D Drypetes | Putranjiva| Stem | T.b.r 6.0 DCM/Meth Matthias et
gerrardii ceae anol (1:1 al., 2014b
drypetenone E Drypetes | Putranjiva| Stem | T.b.r - DCM/Meth| Matthias et
gerrardii ceae anol (1:1 al., 2014b
encecalol meth Ageratum Asterace | leave: | T.b.t 78.4 Methano | Nour et al.,
ether 6 conyzoides e 2010
erythrodiol Strychnos | Loganiace| leaves| T.b.b 5.3 lipophilic Hoet et all
spinosa ae 2007
Espintanol Oxandra | Anonacea| Leaf T.cr 25 methanol | Hocquemill
espintana e pg/mi eretal,
1991
febrifugir Cipadess Meliacea« | Fruits | T.cr. | 168.0 DCM Anaetal.,
fruticosa umol/ 2010
L
flavone Conchocarpu: | Rutacea | branc T.cr 2116 Hexant Ambrozin
heterophyllus hes ug/m et al., 2004
L
Geranylacetor Keetia Rubiacea | Leaf | Bloods | 16.2/> oil Bero et al.
leucantha tream/ | 100 2013
procyc | ug
lic g/ml
forms
of T.b
Grandifolione Khaya Meliaceae| seeds T.b.r/T | 10.66/| Pet. Ether | Obbo et all
anthotheca .cr 20.9
jasmolin Chrysanthem | Asterace | flowe | T.b.t 30.€ n-hexan Michael et
m e rs al., 2011
cinerariifolium
jasmolin 1I Chrysanthem | Asterace | flowe | T.b.r 12.C n-hexan Michael et
m e rs al., 2011
cinerariifolium
Kolaveno Entada Leguminc | ster | T.b.r 2.t Ethamo Freiburgh:i
abyssinica sae us et al.,
1998
Letestuianin # Aframomum | Zingibere | seec | T.b.t | >10C DCM Kamnaing
letestuanum ceae et al., 2003
Letestuianin B Aframomum| Zingibera | seed | T.b. b 67 DCM Kamnaing
letestuanum ceae et al., 2003
Letestuianin ( Aframomum | Zingibere | seec | T.b.t 2.€ DCM Kamnaing
letestuanum ceae et al., 2003
limonene Ocimum lamilaceae| Seed T.b.b | 4.24+ oil Bénédicta
gratissimum oil 2.27 etal, 2014
ng/m
L
Lucidamine A Garcinia Clusiacea| Stem T.b.b | 14.1 DCM Fotie et al.,
lucida 2007
Lucidamine b Garcinia Clusiacea| stem| T.b.b 4.1 DCM Fotie et al.,
lucida 2007
lupeol Strychnos | Loganiace| leaves| T.b.b 19,3 lipophilic Hoet et al.
spinosa ae 2007
Melicopicine Teclea Rutacea | leave: | T.b.r | 15.5¢ methanc Mwangi et
trichocarpa al., 2010
mexicanolid Cipadess Meliacea( | Fruits T.cr. 326.3 DCM Anaetal.,
fruticosa umol/ 2010
L
myrcent Ocimum Lamiacei | Seed | T.b.k | 2.244 oil Bénédicte
gratissimum e oil 0.27 etal, 2014
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ng/m
L
n-Hexadecanoic Keetia Rubiaceae| Leafl Bloods >100/ oil Bero et al.,
acid leucantha tream/ | >100 2013
procyc | g g/ml
lic
forms
of T.b
Normelicopicine Teclea Rutaceae| leaves T.b. 5.24 methanol Mwangi et
trichocarpa al., 2010
Oleanalic acid Keetia Rubiaceae| Leafl Bloods 7.3/86 oil Bero et al.,
leucantha tream/ | .4ug 2013
procyc | g/mi
lic
forms
of T.b
Oleic acic Keetia Rubiacea | Leaf | Bloods | 64.30 oil Bero et al.
leucantha tream/ | >100 2013
procyc | ug
lic g/ml
forms
of T.b
phytol Keetia Rubiacea | Leaf | Bloods | 19.1/> oil Bero et al.
leucantha tream/ | 100 2013
procyc
licform
sof
T.b.b
putranoside A Drypetes | Putranjiva| stem T.b.r 18.0| DCM/Meth Matthias et
gerrardii ceae anol (1:1 al., 2014b
pyrethrin Chrysanthem | Asterace | Flowe | T.b.r 6.8 n-hexan Michael et
m e rs al., 2011
cinerariifolium
pyrethrin II( Chrysanthem | Asterace | flowe | . T.b.1 | 10.€ n-hexan Michael et
m e rs al., 2011
cinerariifolium
quercetil Rapanee Myrsinace | branc | T.b.k 13.2 methanc | Camacho e
lancifolia ae hes umol/ al., 2002
L
Saringoster Strychnos Loganiac: | leave: | T.b. k 7.8 ipophilic Hoet et al.
spinosa ae 2007
schkuhrin | Schkuhria | Asteracea| Whol | T.b.r/ | 0.86/1| DCM/Meth | Mokoka et
pinnata e e T.cr 6.4 anol al., 2013
plant
schkuhrin 1l Schkuhria | Asteracea| Whol | T.b.r/ | 1.50/2 | DCM/Meth | Mokoka et
pinnata e e T.cr 6.9 anol al., 2013
plant
Siderin Toona ciliata| Meliaceag leaf T.b.r | 7.18 | Chloroform| Githua et
al., 2010
Skimmianine Teclea Rutacea | leave: | T.b.1 | 15.7¢ | methanc Mwangi et
trichocarpa al., 2010
stigmastanc Strychnos Loganiaci | leave: | T.b.t | >10C ipophilic Hoet et al.
spinosa ae 2007
stigmasterol Strychnos | Loganiace| leaves| T.b.b 55.5 ipophilic Hoet et al.
spinosa ae 2007
Terchebulin Terminalia | Combreta| Leaf | T.b.b 27.5 Ageous Shuaibu
avicenioides ceae al., 2008.
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284

285
286

287

288
289

punicalagin, , Terminalia | Combreta| Leaf | T.b. b 15 Ageous Shuaibu et
avicenioides ceae al., 2008.
ellagic acid Terminalia | Combreta| Leaf | T.b.b 25 Ageous Shuaibu et
avicenioides ceae al., 2008.
flavogallonicacit Terminalia Combreti | Leaf | T.b. L 7.t Ageous Shuaibu e
avicenioides ceae al., 2008.
ursolic acid Keetia Rubiaceae| Leafl Bloods 2.5/6. oil Bero et al.
leucantha tream/ | 5pg
procyc | g/mi
lic
forms
of T.b
uvaol Strychnos | Loganiace| leaves| T.b.b 12.3 ipophilic Hoet et al.,
spinosa ae 2007
vernoguinoside Vernonia | Asteracea| stem | T.b.r 3-5 Ethamol Joseph et
guineensis e bark mg/m al., 2002
I
vernoguinosterol Vernonia | Asteracea| stem | T.b.r 3-5 Ethamol Joseph et
guineensis e bark mg/m al., 2002
I
a-Amyrin Teclea Rutaceae| leaves T.b. 11.21 methanol Mwangi et
trichocarp al., 2010
a-amyrin Strychnos | Loganiace| leaves| T.b.b 48.9 lipophilic Hoet et al.,
spinosa ae 2007
a-lonone Keetia Rubiacea | Leaf | Bloods | 13.1/¢ oil Bero et al
leucantha tream/ | 1.4pg
procyc | /ml
lic
forms
of T.b
a—sulphu Buchholziacor | Capparac | seed | T.b.t 25 methanc Nweze ef
acea ae ug/ml al.
B-amyrir Strychnos Loganiac: | leave: | T.b. L 54.: lipophilic Hoet et al.
spinosa ae 2007
B-lonone Keetia Leaf | Bloods| 10.5/5 oil Bero et al.
leucantha tream/ | 5.8ug
procyc | /ml
lic
forms
of T.b
B-sitostera Morinda Rubiacea | leave: | T.b. L 12.5 Methano | Nwakaego
lucida ug/mi 2012
B-sitosterol Strychnos | Loganiace| leaves| T.b.b| >100 lipophilic Hoet et al.
spinosa ae 2007
B-Sitostera Teclea Rutacea | leave: | T.b.t >90 methanc Mwangi et
trichocarp al., 2010

T.b. b =Trypanosoma brucei brucel.e =Trypanosomaevansi,T.co =Trypanosomacongolense

African plants with amelior ative effects on the trypanosome-induced pathological

changes

African Herbal Formula (AFH)

A herbal mixture of herbs code named African Hef@imula (AFH) has been applied
by members of the family and close-associateslfdirads of health problems and it is

25



290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

very popular among the low socio-economic classhe Tnfluence of these Herbal
Formula on the haematological parameters of trypame infected rats were
investicated Observations showed that the formals dn effect on the haemopoietic
system manifested by a positive increase in thel$eof haemoglobin, packed cell
volume and red blood cell while the white bloodl aehd lymphocyte levels were
decreased. AHF also delayed the proliferation efghrasites and improved the level of
the characteristic weight loss associated with angsomiasis (Okpuzoet al,
2003).This suggests that the Herbal Formula must Ipassibly combated the parasite
directly without demanding further production ofetleffectors cells of the immune
system

Jobelyn®, (herbal preparation)

Jobely®, manufactured by Health Forever Products Ltd, kagNigeria, is a
commercial herbal preparation that recently madenay into the herbal medicine
market in Nigeria. It is available as a powderedparation formulated into capsules
and suspension and contains iron, protein, fat, badardrates, tannins,
saponinsSorghum b/coloor Sorghum (family: Gramineae).A study was caroed to
determine the effectof this herbal preparationortkpd cell volume (PCV) and
haemoglobin (Hb) concentrations in anaemic rabbite PCV and Hb concentrations
of healthy rabbits infected witi. brucei bruceiwere monitored for 49 dayg.. b.
brucei produced a significant reduction in PCV and Hb emiations in all infected
rabbits when compared with the controls (p<0.03)ese hematological parameters
were restored to normal levels in the anaemic tably the herbal preparation. The
anaemic rabbits not treated with the herbal prejmargpresented with a progressive
decline in their PCV and Hb concentrations and mitgjof them died before the end of
the study (Patriclet al, 2003).

Artemisia herba-alba

Artemisia herba-albacommonly known as white wormwood or desert wormavoo
chloroform  extracts of Artemisia herba-alba when administered to
Trypanosomaevarnisfected rabbits causes significant reduction inrap#iaemia count
and significantly ameliorated the parasite indueédration in haematological (PCV,
Hb, RBCs and WBC) and biochemical values (ALT, AaRd AST) comparable to
normal(uninfected) rabbits thereby confirming thamtiparasitic properties (Awaeit
al., 2013).

Fathyet al., 2013evaluated the anti-trypanosomal efficacy of cretfe&nolic extracts
(CEE) of the aerial parts of Artemisia herba algaiastTrypanosomaevansnfection
The results indicated significant difference (p<&).th the context of reduction in the
extent of clinical signs, low levels of parasitaanand mortality pattern in animals
received crude ethanolic extracts (CEE) of Artemiserba alba compared to those
served as negative group. The extract also incsetts® PCV of infected animals
compare to untreated control. There was no staistisignificant difference in almost
all investigated parameters between standard gfpapitive control) and treatment
group. It is concluded that CEE of A. herba-alba @&erenil® showed relatively
aparasitaemia and normal heamatologic values in itiiected rabbits, thereby
confirming their antiparasitic properties.

Black seed oil (Nigella sativaoil)

The effect of black seed oiN{gella sativaoil) on parasitaemia, haematological and
biochemical parameters firypanosoma brucenfected rats was investigated. The seed
oil results in low parasitaemia load and also prgltife span of the infected rats from
12 days of the infected untreated (control) ratd2alays for the infected black seed oil-
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treated rats. The seed oil also causes signifioantases in haematological (Hb, PCV,
RBC, WBC and platelet counts) and some serum bikenanzyme (Serum ALP, AST
and ALP) with decreases in the liver enzyme acgisit Protein concentrations show
significant decreases in the serum and increaséiseitiver when compared with the
infected untreated. The black seed oil has probstiotyulate the host immune system to
control parasite proliferation thereby making ipassible agent for managing African
sleeping sickness despite possible gradual dansalgest organs as shown by increases
in some serum enzymes.

Camellia sinensis

Green tea, the dried leaf Gfamellia sinensiscontains a variety of biologically active
compounds such as polyphenols, methylxanthineengakoils, proteins, vitamins, and
amino acids (Yamamoto 1997). The purified compounais ethyl acetate fraction of
Camellia sinensigyreen tea leaves, lysed more than 50% of the pesapresent in
theblood of infected BALB/c mice at concentrati@sslow as 0.12 to 85 pM. The most
active compounds weregallocatechin gallate anda#ipcatechin gallate, The number
of amastigotes in infected Vero cells decreased® & the presence of each of these
compounds at 100 nM. The activity of recombinantang kinase, a key enzyme in the
energy metabolism of the parasite was inhibited dapout 50% by nanomolar
concentrations of catechin gallate or gallocategdiiate (Cristinaet al, 2004).

Cissus multistriata

Cissus multistriateébelongs to the family of plant known &Staceaemethanolic leaf
extracts, ofSaba florida(Benth) when administered to T.brucei infectedatst dose of
200 and 400mg/kg b.w produce significant Improverseh packed cell volume (PCV),
red blood cell count s (RBC) and increase in ts&ium protein when compared to
untreated group (Omale and Joseph, 2011). Thetion&l composition of this leaf
extract (Omale and Omajal, 2011) may be responfiblthis observation as it has been
reported to be usedin the management of proteinidiefy disease in children.

Piper nigrum (black pepper)

P. nigrumis a famous spice King. Traditionalll?, nigrumfruits have been used in the
treatment and prevention of diarrhoea, large immtestoxins, asthma, respiratory
disorder, different gastric problems, cancer, feeéeemmon cold and stomach disorder
(Scott et al., 2008). Methanolid extract (250-100@ mL*)of dried fruits of Piper
nigrum (Black pepper) were wer evaluated for it trypanatidctivities against
Trypanosomaevanagising Vero cells grown in Dulbecco's Modified EadWledium
(DMEM) and supplemented with foetal calf serum (FC®-40% at appropriate
conditions.In vitro cytotoxicity test ofP, nigrumfruits extract at concentrations (1.56-
100 pg ml-1) was done on Vero cells but without F@&.vitro trypanocidal activity
varied from immobilization, reduction and to thellikg of trypanosomes in
corresponding ELISA plate well At 750 ng mL*of MPE, there was reduction of
average mean trypanosomes count in extract. At 1g0@l-1 of the test extract d¢1.
Nigrum,there was complete Kkilling of trypanosomes at 7 imcubation. Trypanosomes
counts decreased in concentration and time —depenaenner with. MPE o, nigrum
and diminazine aceturate, standard drug, were cytotdwicVero cells except at
concentrations of 1.56-3.13 and 1.56-6u85ml-1 (Shabat al, 2012)

Triticum aestivum(wheat )

Wheat and its products are part of the regular evastliet. Administration of ethyl
acetate extract of wheaTriticum aestivurpto T.brucei infected rat. shows reduced
parasitaemia and extension of life span from 8 daytke infected untreated (control)
group to 14 days. The extract of whedtrifjcum aestivurp also show significant
increases(p<0.05) in the haemoglobin (Hb) conceatrapacked cell volume (PCV)
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and red blood cell (RBC) counts in infected treatgdups when compared with
infected untreated (control). The extract also sk@mificant decrease in the activities
of serum aspartate transaminase (AST), liver atamiansaminase (ALT) and serum
alkaline phosphatase (ALP) when compared withcilefé untreated group. The author,
suggested that the crude extracts of fermented wdwdd be potential agents in the
management of African sleeping sickness (Yusuf&rigka, 2010).According to Shittu
and Tanimu (2010), Prophylactic treatment of T.clruinfected rats with wheat
supplemented diet extended the lifespan of infectdd by 4 extra days from the
Control (infected untreated). While early stagatmeents also extended the lifespan by
4 days.

Zingiber officinale (ginger)

Zingiber officinale(ginger) has been widely used around the worldoasl fand as a
spice. It is considered a safe herbal medicine witly a few and insignificant
adverse/side-effects.it has been reported thaegilsgendowed with strong vitro and

in vivo anti-oxidant properties (Sepi@g al, 2013) in vivo antitrypanosomal effect of
methanolic extract oiZingiber officinale (ginger) in Trypanosoma brucei brucei
infected mice were evaluated at dose of at 200, a0 800 mg/kg body weightThe
extract ofZingiber officinale produce a dose dependent significant decrase &l tév
parasitaemia compare to untreated group

Anti-trypanosomal activity of insect & there products

Honey

Honey is the sweet, viscous natural fluid produbgdhoneybeesApis melliflerg.
Honeyadministered to T. brucei infected rat atedois3mg/Kg body weight produce an
extension in the life span of infected rat fromde¥s for control to 19 days for infected
honey-treated rats. Parasitaemia was also effégtiosvered. However the honey
causes significant increase in serum ALP, AST, AlcTivity but decrease in Liver ALT
activities. The authors suggested that, honeydcdd a potential agent in the
management of African trypanosomosis. However,Itiogease in serum biochemical
parameters suggest possible damage to organs wWiese maybe abundant (Ekanem,
and Yusuf 2005).

In another study, Ekanest al, (2006)Trypanosoma brucenfected rats were treated
with natural honey and honey supplemented diethatet days before infection
(prophylaxis), early and late stages of infecti®nophylactic treatment with natural
honey extended the lifespan of infected rats bgxt8a days from a control of 12 days
post infection while early and late stage treatmenttended the lifespan by 10 and 5
days, respectively. Prophylactic feeding with hesapplemented diet extended the
lifespan by 6 extra days while early and late stegeling extended it for 5 and 3 days,
respectively.

Still on the trypanocidal activities of honey Ekameand Yusuf 2007investigated
whether honey has protective effect on some livarctions and blood parameters
affected by trypanosome infection. The serum allurmdncentration in infected
untreated rats increased significantly (p<0.05) parad with control whereas treatment
with honey returned this effect to normal valuesia@mia which became severe by
dayll of post infection as measured by significahianges (p<0.05) in the
haemoglobin, packed cell volume, red blood cellitevblood cell and platelets counts
was ameliorated when compared with the control @50 There was a significant
decrease (p<0.05) in liver gamma glutamyl transkeran infected untreated,
prophylactic and late stage treated group compaittdthe control groups. The authors
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439  suggested that honey has ameliorative effects ampsyms and some biochemical
440  effects ofT. bruceiinfections in rats.

441  Honey bee (Apisméllifera)

442  The trypanocidal potentials of honey bee (Apis ifegl) extract was investigated
443  against Trypanosome brucei brucei infected rat. dhleoney bee extract significantly
444  reduced the parasitaemia count and extend thegd@ from 5 days of untreated to 10
445 and 15 days for prophylactic and early treatedugro The extract also significantly
446  increase (p<0.05) (HB, PCV, RBC and WBC) countsnigcted treated groups when
447  compared with infected not treated group (Shittd Blekwechi, 2014).

448  House flies (Musca domestica)

449  Shittu and Bashir, (2014) evaluated the invivo -&myfpanosomal potential of crude
450 methanolic extract oMusca domesticagainstT. brucei bruceiinfected rats. Results
451  showed that the methanolic extractMfisca domesticaeduced the level of parasite
452  replication by 26% and 49% and extend the lifesfmm day 5 of the infected
453  untreated to 7 and 11 days prophylactic and eegBted respectively. The extract also
454  results in significant decrease in antioxidant emzy(Serum superoxide dismutase)
455  compared to infected not treated group

456  Possible Mechanism of natural product against Trypasomiasis.

457 In many investigations conducted so far, it wasnfbuhat the plant parts differ
458  significantly in their activity. The differences sdrved in the anti-trypanosomal
459  evaluation suggest the susceptibility of the tesagite to various secondary metabolites
460 present in these medicinal plants. The possiblehar@sms by which these plants
461  extracts and phytochemicals therein carry out toie remain a subject of great
462  speculations and debate in the scientific commu@ihueet al, 2009). The suggested
463 mechanisms of action for for the isolated anti-tniypsomal compounds from medicinal
464 plants are (i) The DNA intercalation in com-binatiovith portion biosynthesis
465 inhibition (Sulsen et al., 2007). (ii) Interferensth the redox balance of the parasites
466  acting either on the respiratory chain or on thiulee defenses against oxidative stress
467  (Nok, 2002). For instance, the observed trypand@dtvity of K. africanaextract was
468 justified due to the increase of oxygen consumptoa stimulation of hydrogen
469  peroxide production in the protozoan cell. (iii) v@ent bonds with amino groups of
470 proteins and affect a vast number of cellular @#gty in parasite as in the case of
471 drimane sesquiterpenoids (warburganal, polygodidfolated from Warburgia
472  salutarigNibret et al., 2010), (iv) They have also proposed that iron diwlais an
473  effective way of killing trypanosomes and the pritagget is the enzyme ribonucleotide
474  reductase whose activity is central to DNA synthgsior to cell division as depicted in
475  trypanosomiasis infection

476

477 5. Conclusion And Future Per spectives

478

479 This review has presented a list of natural prod(ufants/insect) with anti-
480 Trypanosomproperties. Many new bioactive agents isolated ffgamts having anti-
481  Trypanosomeffects showed anfirypanosomactivity equal and sometimes even more
482 potent than known anfirypanosomagents such as diminazene aceturate and
483  homidium chloride. However, many other active agestitained from plants have not
484  been well characterized. However, it is of parantaeportance for African scientist to
485 embark and devise new automated bioassays withasgacphasis on high through-put
486  procedures that can screen and process data frpemaply of phytochemicals within
487  shorter time lapse. These procedures should alsmptt to rule out false positive hits
488 and dereplication methods to remove nuisance congsuFurthermore, despite
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continuous comprehensive and mechanism-orientat@ldiaion of medicinal plants in
Africa, there is still limited information regardjrprocedures to be adopted for quality
assurance, authentication and standardization ufecplant products. Finally, above
and beyond simplen vitro and in vivoassays, randomized controlled trials using
standardized products or products containing plaet gxtracts must be carried out and
reported for each claim.
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