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ABSTRACTS 7 

Africa is considered to be the cradle of mankind with a rich biological and cultural 8 

diversity marked regional difference in healing practices. Natural product of Africa 9 

represent a constant interest as sources of health remedies, nutrition and cosmetic 10 

formulations. African trypanosomiasis is one of the neglected tropical diseases caused 11 

by fly-borne protozoa known as trypanosomes that affect both human and livestock with 12 

devastating consequences. Chemotherapy of African trypanosomiasis is unsatisfactory 13 

for various reasons including unacceptable toxicity, poor efficacy, undesirable route of 14 

administration and drug resistance. In this regards, the last few decades have witnessed 15 

a surfeit of investigations which have been geared to investigate the effect of common 16 

traditionally-used medicinal plants/insect in alleviating the cellular changes produced 17 

during trypanosome infection. This review presents the profiles of natural product 18 

(plants and insect) with antitrypanosoma properties, reported in the literature. The 19 

profiles presented include information about the scientific name, family, methodology 20 

used, the degree of antitrypanosoma activity and the active agents. Literature was 21 

collected from published articles (through electronic search), thesis, Proceedings as well 22 

as book of abstract  that report on the in vitro or in vivo anti-trypanosomal activity of 23 

plants, insects and there products. It is clear that these review provide strong evidence of 24 

the potential beneficial effects of phytotherapy in the traditional management of 25 

trypanosomiasis, which could be subsequently developed into a cost effective 26 

alternative medicine to complement treatment of trypanosomiasis. 27 

 28 
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1. INTRODUCTION  32 

Nature has presented to humanity the gift of biological and cultural diversity of natural 33 

product for healing practices. African traditional healing practices, is holistic involving 34 

both the body and the mind. The traditional healer typically diagnoses and treats the 35 

psychological basis of an illness before prescribing medicines to treat the symptoms 36 

(Gurib-Fakim, 2006). The vast majority of people on this planet (80% of the world‘s 37 

population) still rely chiefly on their traditional materia medica (medicinal plants and 38 

other materials) for their primary health care needs (Gurib-Fakim, 2006). In sub-39 

Saharan Africa, the ratio of traditional healers to the population is 1/500, while that for 40 

medical doctors to the population is 1/40 000 (Abdool-Karim et al., 1994). This is as a 41 

result of the high cost of Western pharmaceuticals and health care, or because the 42 

traditional medicines are more acceptable from a cultural and spiritual perspective 43 

(Cunningham, 1988).  It is also a fact that one quarter of all medical prescriptions are 44 

formulations based on substances derived from natural origin. Natural products also 45 

benefit from containing many specific molecular principles in their natural state, which 46 

possess a variety of influences on human physiological and biochemical systems, as 47 

opposed to purified synthetic drugs which are based on a single molecular substance 48 

derived from the natural product (Taylor et al., 2001). 49 
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Human African trypanosomiasis (HAT) also known as sleeping sickness is a fatal, fly-50 

borne neuro-inflammatory disease caused by two germs (protozoa), Trypanosoma 51 

brucei gambiense which is responsible for chronic form of HAT in West and Central 52 

Africa, and Trypanosoma brucei rhodesiense, the etiological factor for the acute form of 53 

the disease in East Africa. The parasites are transmitted by the bite of infected tsetse 54 

flies (Glossina spp.). (Dietmar and Kevin, 2005) Over 60 million people living in 36 55 

countries are threatened with sleeping sickness and the estimated number of cases is 56 

thought to be between 300,000 and 500,000 (WHO, 2001) In Latin America, infection 57 

with T. cruzi is responsible for Chagas’ disease, which is the leading cause of heart 58 

disease (Williams-Blangero et al., 2003). Nearly 90 million people in 19 endemic 59 

countries are at risk of contracting Chagas’ disease and 16 million people are already 60 

infected (Molyneux, 2003) 61 

Animal trypanosomiasis is caused by Trypanosoma brucei, Trypanosoma evansi, 62 

Tryponosoma congolense and Tryponosoma vivax (Mbaya et al., 2009). The disease 63 

distributed over approximately 25million km2 in Africa. It is a major factor retarding 64 

the growth of the livestock industry in Africa (WHO, 2001) and it has constituted a 65 

major obstacle to the economic development and thus an important priority for 66 

biomedical and public agencies, agricultural sector and the scientific community 67 

(Aksoy, 2003). 68 

Although, the increasing trend of HAT cases has been reversed and not more than 50 69 

cases of HAT are diagnosed yearly outside Africa (Lejon et al., 2003), effective and 70 

satisfactory chemotherapy has not been found against the causative agents; 71 

Trypanosoma brucei rhodesiense and Trypanosomoa brucei gambiense therefore new 72 

epidemics of this disease could appear (Seke and Mahomoodally, 2012). 73 

In this regards, the last few decades have witnessed a surfeit of investigations which 74 

have been geared to investigate the effect of common traditionally-used medicinal 75 

plants in alleviating the cellular changes in vivo produced during the T. b. brucei 76 

infections of animals. In Nigeria, a number of medicinal plants used in the tradi-tional 77 

management of trypanosomiasis have been screened and showed both siginificant in 78 

vitro /in vivo antitrypanosomal activity. In addition to herbal plant, researchers (Ekanem 79 

and Yusuf, 2005, 2007: Shittu and Elekwechi, 2014: Shittu and Bashir, 2014) targeted 80 

finding new antitrypanosomal agents to combat the trypanosomomiasis by screening 81 

extracts from insect and their products.  82 

At present, the available review on anti-trypanosomal agents focus only on medicinal 83 

plants (Mohammed et al., 2014), synthectic chemicals (Dietmar and Kevin, 2005), 84 

chemistry aspect with little or no information on the plants (Hoet et al., 2004b). This 85 

review article has been presented to enumerate some indigenous plants/insect with 86 

potential in vivo or/and in vitro antitrypanosomal properties. This could be used as an 87 

updated source for recent progress in the identification of promising agents with 88 

selective, trypanocidal activity that can serve as novel lead compounds for effective 89 

antitrypanosomal chemotherapy. Furthermore, ,this review may serve as a motivator and 90 

reference point for researchers who are working day and night to find a divine solution  91 

to these disease.  92 

1.1 Life cycle of trypanosome 93 

There are two stages in the life cycle of trypanosome is the tsetse fly stage and the 94 

human stage. The trypomastigote is the only form to be observed in the mammalian 95 

host, whereas the epimastigote form occurs during the development phase in the 96 

tsetsefly. During the entire life cycle, T. brucei cells multiply by binary fission and are 97 

considered to be exclusively extracellular (Yusuf, 2010). 98 
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Tsetse fly becomes infected by ingesting a blood meal that contains the trypanosome 99 

form the infected host. In the gut of the fly the trypanosome transformed into procyclic 100 

trypomastigote that divide for 10 days and then migrate to the salivary Gland and 101 

transformed into epimastigote which later transformed into metacyclic trypanosome that 102 

can infect a new host(Bashir, 2014). Infection of human host occur when a tsetse fly bite 103 

human and transmit from it salivary gland the metacylic stage (infection state) of the 104 

trypanosome (metacylic trypomastigote). These metacylic stage quickly give way to a 105 

blood borne stage that begin a series of binary fission division at the site of inoculation 106 

and these process lead to the formation of primary chancre. The trypanosome enter the 107 

bloodstream through the lymphatic and continue to multiply they also enter the C.N.S 108 

(Bashir, 2014) details of the life cycle are shown in Figure 1 below.  109 

 110 

 111 

 112 

Figure 1: The life cycle of Trypanosoma brucei  113 

Source: Alexander and Melanie (2008) 114 

 115 

2. Natural Product with Antitrypanosoma Properties 116 

2.1 Adamsonia digitata (Baobab) 117 

Adamsonia digitata (Baobab) is a deciduous long-lived tree belonging to the Malvaceae 118 

family. It is native to arid central Africa distribution in most of sub-Sahara Africa’s 119 

semi-arid and sub-humid regions as well as in Western Madagascar. The different parts 120 

of Baobab are widely used as foods, medicines and the bark fibres are also used (Sibibe 121 

and Williams, 2002). The seed extract of Adansonia digitata(50-500mg/kg) was 122 

investigated for in-vivo antitrypanosomal activity against  Trypanosoma brucei brucei. 123 

The seed extract at dose of 400mg/kg administerd to the infected rats for 14 days 124 

produce showed significant antitrypanosomal activity (P<0.05) compared with the 125 

untreated control. 67% of the experimental animals survived for over 18 days with 126 

300mg/kg up to 38 days. The authors concluded that Adansonia digitata has great 127 

potential as anti-trypanosomal agent, which could be developed into an alternative drug 128 

to complement treatment options for African trypanosomiasis (Hassan et al., 2012). 129 

2.2 Acacia nilotica 130 
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Among the Four medicinal plants (Acacia nilotica, Bombax buonopozense, Terminalia 131 

avicennioides and Zanthoxylum zanthoxyloides) traditionally used for treatment of 132 

sleeping sickness in Nupeland area of niger state that were investigated for in vivo 133 

antitrypanosomal activity. Acacia nilotica exhibited the most significant invivo 134 

antitrypanosomal effects at 200mg/kg the extract was able to clear the parasites from 135 

circulation within 6 days of treatment and prolong the survival period of up to 30 days. 136 

The authors suggested that  methanol extracts of Acacia nilotica contain metabolites 137 

that are associated with antitrypanosomal effects and therefore, may be sources of new 138 

compounds that may be active against T. b. brucei (Mann et al., et al., 2011) 139 

2.3 African Herbal Formula (AFH) 140 

A herbal mixture of herbs code named African Herbal Formula (AFH) has been applied 141 

by members of the family and close-associates for all kinds of health problems and it is 142 

very popular among the low socio-economic class.  The influence of these Herbal 143 

Formula on the haematological parameters of trypanosome infected rats were 144 

investicated Observations showed that the formula has an effect on the haemopoietic 145 

system manifested by a positive increase in the levels of haemoglobin, packed cell 146 

volume and red blood cell while the white blood cell and lymphocyte levels were 147 

decreased. AHF also delayed the proliferation of the parasites and improved the level of 148 

the characteristic weight loss associated with trypanosomiasis (Okpuzor et al., 2003). 149 

2.4 Allium sativum 150 

Recently the bulb of Allium sativum has been demonstrated to posses some trypanocidal 151 

activity both invitro and invivo in rabbits infected with trypanosome brucei (Ajagbonna 152 

et al., 2002). Antitrypanosoma activities of methanolic extract of garlic (Allium sativum) 153 

against T.brucei infected rat were evaluated (Yusuf, 2010). The garlic (Allium sativum) 154 

extract was able to reduced parasitaemia and extension of life span from 8 days in the 155 

infected untreated (control) group to 17days. The extract also produce significant 156 

increases(p<0.05) in the haemoglobin (Hb) concentration, packed cell volume (PCV) 157 

and red blood cell (RBC) counts in infected treated groups when compared with 158 

infected untreated (control). The extract also show significant  decrease in the activities 159 

of serum aspartate transaminase (AST), liver alanine transaminase (ALT) and serum 160 

alkaline phosphatase (ALP)  when compared with infected untreated group. While there 161 

were significant increase in serum and liver SOD of infected garlic treated when 162 

compared with infected untreated groups. 163 

 Effects of Allium sativum bulb extract in combination with diminazene aceturate on 164 

parsitemia and biochemical indices in trypanosome brucei brucei infection was 165 

evaluated. Sub therapeutic dose of Allium sativum at 20mg/kg/bw in combination with 166 

1.7mg/kg/bw of diminazene aceturate caused a significant reduction (P<0.05) in 167 

parasitaemia count of trypanosome brucei infected rat. The treated mice also had their 168 

liver function enzymes towards normal, compare with control (untreated) (Peni et al., 169 

2012). 170 

2.5 Annona senegalensis 171 

Annona senegalensis Pers. (Annonaceae), commonly known as wild custard apple and 172 

locally called ‘‘Gwandar daji’’ in Hausa language, ‘‘Abo’’ in Yoruba, ‘‘Uburu ocha’’ in 173 

Ibo, is widespread in the Savannah region of Nigeria especially near streams. The plant 174 

decoction has been reported to be used traditionally in the treatment of sleeping sickness 175 

(Igwe, and Onabanjo, 1989) The antitrypanosomal potentials of Annona senegalensis 176 

(leaf)  was also evaluated in a combination therapy with methanol extracts of Annona 177 

senegalensis (leaf) and Eucalyptus camaldulensis (leaf) against T. b. brucei - infected 178 

mice. The combined therapy at equal ratio (1:1) completely had parasites cleared from 179 

circulation two weeks into the treatment period and continued to survive for more than 180 
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three months. The weight of the surviving animal increased tremendously over the 181 

period and infectivity tests using blood and cerebrospinal fluid from the animal were 182 

negative because parasites never appeared in the circulation of sub- inoculated animals. 183 

It is conclude that the methanol extracts of the two plants, acting synergistically, possess 184 

appreciable potential for the development of drug combinations to overcome the 185 

problem of parasite resistance to conventional drugs (Kabiru et al., 2012) 186 

2.6 Anthemis tinctoria 187 

Anthemis tinctoria L. is a perennial herb cultivated in Mediterranean countries, and 188 

several secondary metabolites have been identified in this species, such as volatile oils, 189 

triterpenes, polyacetylenes, and flavonoids (Ubik, 2005). In 2011, Nilza de Lucas et al., 190 

investigated the antitrypanosomal effect of a crude extract, fractions, and a semi-191 

purified subfraction rich in a mixture of isomeric labdane sesquiterpenes, obtained from 192 

flowers of Anthemis tinctoria, against Trypanosoma cruzi. In epimastigote forms, the 193 

aqueous crude extract, dichloromethane fraction, and semi-purified subfraction showed 194 

a dose-dependent inhibitory activity, with IC50 of 2.3 µg/ml, 1.8µg/ml, and 0.2µg/ml, 195 

respectively. In the interaction index, the semi-purified subfraction showed a reduction 196 

in both the percentage of infected LLCMK2 cells and the mean number of amastigotes 197 

per infected cell. The cytotoxicity evaluation demonstrated that the cytotoxic 198 

concentrations of the semi-purified subfraction were higher for LLCMK2 cells than for 199 

the protozoans, with a selectivity index of 35.0. Epimastigote forms treated with the 200 

semi-purified subfraction showed ultrastructural and morphological alterations such as 201 

rounding of the cells and bleb formation in the flagellum and cytoplasmic membrane. 202 

These results show that the flowers from A. tinctoria may be a source of new drugs with 203 

antiprotozoal activity (Nilza de Lucas et al., 2011) 204 

2.7Artemisia absinthium 205 

Artemisia absinthium especially the leaf was also reported to possess promising anti-206 

trypanosomal activity. Methanolic Artemisia absinthium of the leaf was found to 207 

significantly reduced parasitaemia and helped improve body weight, PCV and survival 208 

of Trypanosoma congolense infected mice compared to the water-treated control (P < 209 

0.01 in all cases). These effects were comparable to that with diminazene aceturate 210 

(Kifleyohannes et al., 2014) 211 

2.8 Artemisia abyssinica 212 

The methanolic aerial parts extracts of Artemisia abyssinica at doses of 200 and 400 213 

mg/kg body weight administered intraperitoneally daily for 7 days to Trypanosoma 214 

congolense infected mice reduced the parasitaemia (p < 0.05), ameliorated anaemia (p < 215 

0.05), prevented body weight loss (p < 0.05) The  study established that aerial parts of 216 

A. abyssinica have antitrypanosomal potential and can be considered a potential source 217 

of new drugs for the treatment of tropical diseases caused by trypanosomes (Teka et al., 218 

2014). 219 

2.9 Artemisia herba-alba 220 

Artemisia herba-alba commonly known as white wormwood or desert wormwood 221 

(Arabic name chih), is a greyish-strongly aromatic dwarf shrub native to the Northern 222 

Africa, Arabian Peninsula, South Western Europe, and Western Asia. This plant 223 

belongs an important source of biological compounds for insecticides and fungicides, 224 

antibacterial, allelopathic products (Chauhan et al., 2010).  chloroform extracts of 225 

Artemisia herba-alba when administered to Trypanosoma evansi infected rabbits causes 226 

significant reduction in parasitaemia count and significantly ameliorated the parasite 227 

induced alteration in haematological (PCV, Hb, RBCs and WBC) and biochemical 228 

values (ALT, ALP and AST) comparable to normal(uninfected) rabbits thereby 229 

confirming their antiparasitic properties (Awad et al., 2013). 230 
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Fathy et al., 2013 evaluated the antitrypanosomal efficacy of crude ethanolic extracts 231 

(CEE) of the aerial parts of Artemisia herba alba against Trypanosoma evansi infection 232 

The results indicated significant difference (p<0.05) in the context of reduction in the 233 

extent of clinical signs, low levels of parasitaemia and mortality pattern in animals 234 

received crude ethanolic extracts (CEE) of Artemisia herba alba compared to those 235 

served as negative group. The extract also increases the PCV of infected animals 236 

compare to untreated control. There was no statistically significant difference in almost 237 

all investigated parameters between standard group (positive control) and treatment 238 

group. It is concluded that CEE of A. herba-alba and Berenil® showed relatively 239 

aparasitaemia and normal heamatologic values in the infected rabbits, thereby 240 

confirming their antiparasitic properties. 241 

2.10 Artemisia maritima 242 

Ene  et al., (2014) evaluated the in vitro and in vivo antitrypanosomal activity of 243 

petroleum ether, chloroform and methanol extracts of the whole plant of Artemisia 244 

maritima against Trypanosoma brucei brucei in mice. There results show that all the 245 

extracts showed trypanocidal activity against T. brucei brucei in vitro with the 246 

petroleum ether extract showing the highest activity. The in vivo study revealed that 247 

only the chloroform extract A. maritima exhibited antitrypanosomal activity. This 248 

extract at a dose of 100mg/kg body weight significantly (p<0.05) reduced the 249 

parasitemia in T. brucei brucei infected mice when compared with the other treatment 250 

groups. The chloroform extract of A. maritima at this dose reduced the level of 251 

parasitemia to 26% compared to the other treatment groups and the untreated control 252 

group.  253 

2.11 Black seed oil (Nigella sativa oil) 254 

The effect of black seed oil (Nigella sativa oil) on parasitaemia, haematological and 255 

biochemical parameters in Trypanosoma brucei-infected rats was investigated. The seed 256 

oil results in low parasitaemia load and also prolong life span of the infected rats from 257 

12 days of the infected untreated (control) rats to 22 days for the infected black seed oil-258 

treated rats. The seed oil also causes significant increases in haematological (Hb, PCV, 259 

RBC, WBC and platelet counts) and some serum biomarker enzyme (Serum ALP, AST 260 

and ALP) with decreases in the liver enzyme activities. Protein concentrations show 261 

significant decreases in the serum and increases in the liver when compared with the 262 

infected untreated. The authors however suggested that black seed oil has trypanocidal 263 

properties and probably stimulate the host immune system to control parasite 264 

proliferation thereby making it a possible agent for managing African sleeping sickness 265 

despite possible gradual damage to host organs as shown by increases in some serum 266 

enzymes. 267 

2.12 Bombax buonopozense 268 

Among the Four medicinal plants (Acacia nilotica, Bombax buonopozense, Terminalia 269 

avicennioides and Zanthoxylum zanthoxyloides) traditionally used for treatment of 270 

sleeping sickness in Nupeland area of niger state that were investigated for in vivo 271 

antitrypanosomal activity. Bombax buonopozense exhibited the second most significant 272 

invivo antitrypanosomal effects. At 300mg/kg the extract was able to clear the parasites 273 

from circulation within 7 days of treatment and prolong the survival period of up to 30 274 

days. The authors suggested that methanol extracts of Acacia nilotica contain 275 

metabolites that are associated with antitrypanosomal effects and therefore, may be 276 

sources of new compounds that may be active against T. b. brucei (Mann et al., et al., 277 

2011) 278 

2.13 Boswelia diazelli 279 
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Ethanolic stem back of Boswelia diazelli was evaluated for it trypanocidal effect against 280 

Trypanosoma brucei brucei infected mice. The extract  after 8 days of administration at 281 

a dose of 300and400mg/kg  completely cleared the parasite from circulation and 282 

extended the life span of the mice for more than 2 month. Sub inoculation of the blood 283 

and cerebrospinal fluid drawn from the cured mice to health ones fail to produce any 284 

infection within 50 days post inoculation (Garba et al., 2014). 285 

2.14 Brassica Oleracea (Cabbage) 286 

Methanolic plant extracts (MPES) of Brassica oleracea (Brassicaceae)fruits and leaves 287 

at different concentrations (250-1000 µg/ml) were tested against Trypanosoma evansi 288 

on Vero cell line grown in Dulbecco’s Modified Eagle Medium (DMEM) with foetal 289 

calf serum (FCS) (20-40%) at appropriate conditions. Both MPES of B. oleracea fruits 290 

and leaves demonstrated trypanocidal activity, which ranged from immobilization, 291 

reduction and to the killing of trypanosomes. At 500 µg/ml of MPES of B. oleracea 292 

fruits and leaves with trypanosomes undergoing incubation, there were marked 293 

reductions of trypanosomes (19.33±0.33) (15.33±0.33) in the corresponding ELISA 294 

plate wells. But at 1000 µg/ml of MPE of B. oleracea fruits, there was no complete 295 

killing of the trypanosomes (5.33±0.33) as to that of MPE of leaves where 296 

trypanosomes could not be detected at 7 h of incubation, which was statistical 297 

comparable to the standard drug, diminazine aceturate at concentration of 50 µg/ml at 4 298 

h of incubation (Shaba et al., 2012) 299 

2.15 Butyrospermum paradoxum 300 

Butyrospermum paradoxum, is one of the plants whose extracts have been found useful 301 

in the in the traditional treatment of various diseases including animal and human 302 

trypanosomosis in north-eastern Nigeria. The stem bark of Butyrospermum paradoxum 303 

when administerd to  Trypanosoma congolense and Trypanosoma brucei infected rat 304 

produced anti-trypanosomal effect through the complete suppression or delay in parasite 305 

establishment with reduction in the level of parasitaemia and the severity of the 306 

attendant disease as well as enhanced survival of the rats (Chukwunyere et al., 2007) 307 

2.16 Camellia sinensis 308 

Green tea, the dried leaf of Camellia sinensis, contains a variety of biologically active 309 

compounds such as polyphenols, methylxanthines, essential oils, proteins, vitamins, and 310 

amino acids (Yamamoto 1997). The purified compounds from ethyl acetate fraction of 311 

Camellia sinensis green tea leaves, lysed more than 50% of the parasites present in the 312 

blood of infected BALB/c mice at concentrations as low as 0.12 to 85 pM. The most 313 

active compounds were gallocatechin gallate and epigallocatechin gallate, The number 314 

of amastigotes in infected Vero cells decreased by 50% in the presence of each of these 315 

compounds at 100 nM. The activity of recombinant arginine kinase, a key enzyme in the 316 

energy metabolism of the parasite was inhibited by about 50% by nanomolar 317 

concentrations of catechin gallate or gallocatechin gallate (Cristina et al., 2004). 318 

2.17 Cissus multistriata   319 

Cissus multistriata belongs to the family of plant known as Vitaceae. It is a climber 320 

found around the rivers especially the Niger basin. It is used in the management of 321 

protein deficiency disease in children. methanolic leaf extracts, of Saba florida (Benth) 322 

when administered to T.brucei infected rat at a dose of 200 and 400mg/kg b.w  produce 323 

significant Improvements of packed cell volume (PCV), red blood cell count s (RBC) 324 

and increase in total serum protein when compared to untreated group (Omale and 325 

Joseph, 2011) 326 

2.18 Citrullus lanatus 327 

Citrullus lanatus leaf aqueous extract  show a dose dependent decrease in parasitaemia 328 

count when administered to Trypanosoma brucei infected albino rats (BIU et al., 2013)  329 

UNDER PEER REVIEW



8 

 

2.19 Citrus sinensis 330 

Essential oils (EOs) from Citrus sinensis (CS) were evaluated in vitro for activity 331 

against Trypanosoma brucei brucei (Tbb) and Trypanosoma evansi (T. evansi). The 332 

EOs were found to possess antitrypanosomal activity in vitro in a dose-dependent 333 

pattern in a short period of time. The drop in number of parasite over time was achieved 334 

doses of 0.4 g/ml, 0.2 g/mL, and 0.1 g/mL. The concentration of 0.4 g/mL Citrus 335 

sinensis was more potent at 3 minutes and 2 minutes for Tbb and T. evansi, respectively 336 

(Habila et al., 2010). 337 

2.20 Crateva adansonii 338 

Crateva adansonii  also known as  sacred garlic pear, belongs to family Capparaceae is 339 

widely use in traditional medicines for the treatment of ear infections, stomach troubles, 340 

syphyilis, jaundice and yellow fevers . According to John et al.,2012, crude hexane  and 341 

ethyl acetate extracts of Crateva adansonii exhibited  moderate anti-trypanosomal 342 

activity against Trypanosoma brucei brucei  at Minimum Inhibitory Concentration 343 

(MIC) of 12.5µg/ml).  344 

2.21 Cucumis metuliferus 345 

The antitrypanosomal efficacy of different doses of Cucumis metuliferus pulp was 346 

investigated in rabbits. Parasitaemia level fluctuated and was kept low in all the treated 347 

groups. The extract also significant increase PCV and body weight (P<0.05), prolonge 348 

the  survival period to 47 days and alleviated hepatomegaly and splenomegaly  that 349 

were observed in untreated group. the  authors suggested the use of Cucumis 350 

metuliferus pulp for the management of T. b. brucei induced anaemia, weight loss, 351 

hepatomegaly and splenomegaly (Abubakar  et al., 2011). 352 

2.22 Cymbopogon nardus 353 

Cymbopogon nardus belonging to the family Poaceae is known for its rich essential oil. 354 

The bioactive constituents and bioactivity of C. nardus have been reported, including 355 

antimicrobial insect repellent, anticancer, antiplasmodial and antioxidant (Cheel et al. 356 

2005) activities. 0ut of a total of 119 plant species collected from different localities in 357 

Malaysia that screened for in vitro antitrypanosomal activity against Trypanosoma 358 

brucei brucei strain BS221.  Cymbopogon nardus exhibited the most significant 359 

antitrypanosomal activity with IC50 values 0.31 ± 0.03 µg mL-1 (SI > 323) (Norhayati 360 

et al., 2013) 361 

2.23 Dissotis rotundifolia 362 

Dissotis rotundifolia is a medicinal plant which is widely used in Nupe ethnomedicine 363 

for treatment of trypanosomiasis. According to mann et al., (2009) crude extract of 364 

Dissotis rotundifolia at dose of 800 mg/kg administered to Trypanosoma b. brucei 365 

infected rat, cause significant reduction in level of parasitemia count compare to 366 

untreatred group. In vitro exposure of blood forms to high concentration (800 mg/kg) 367 

crude extract test resulted in complete paralysis or killing within 45 s of exposure. This 368 

finding show that D. rotundifolia may contain antitrypanosomal constituents 369 

2.24 Dyera costulata  370 

Dyera costulata is normally found in primary evergreen lowlands or on hills and can be 371 

found in Peninsular Malaysia, south of Thailand, Sumatra, Borneo and the intervening 372 

islands.The bark and leaves of D. costula have been traditionally used for treatment of 373 

fever and inflammation (Subhadhirasakul et al. 2003). 0ut of a total of 119 plant species 374 

collected from different localities in Malaysia that screened for in vitro 375 

antitrypanosomal activity against Trypanosoma brucei brucei strain BS221.  Dyera 376 

costulata exhibited the most significant antitrypanosomal activity next to Cymbopogon 377 

nardus (0.31 ± 0.03 µg mL-1 (SI > 323) with  IC50 values of 0.58 ± 0.01 µg mL-1  . 378 
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These plants could be attractive candidates for treatment of sleeping sickness (Norhayati 379 

et al., 2013) 380 

2.25 Deterium senegalensis 381 

Deterium senegalensis (leaf),  is a plant widely used as an anti poison in some local 382 

communities in Nigeria. Aqueous extract of Deterium senegalensis when administered 383 

to Trypanosoma brucei brucei Infected mice exhibited some antitrypanosomal activity 384 

and prolong the survival of the mice  to thirty two days post infection, The weight and 385 

%PCV of animals in the aqueous group appreciated by 2.5 and 1.2 % respectively two 386 

weeks into treatment after an initial decrease (Kabiru et al., 2010)  387 

2.26 Eucalyptus camaldulensis 388 

Eucalyptus camaldulensis (Myrtaceae), is a tall, evergreen and magnificent trees 389 

cultivated the world over for its oil, gum, pulp, timber, medicine and aesthetic value. 390 

Essential oil found in its Eucalyptus camaldulensis is use extensively in food, 391 

perfumery and pharmaceutical industry. In addition, the oil possesses a wide spectrum 392 

of biological activity including anti-microbial, fungicidal, insecticidal/insect repellent, 393 

herbicidal, acaricidal and nematicidal (Batish et al., 2008). Antitrypanosomal activities 394 

of leaves, stem and root barks of Eucalyptus camaldulensis were evaluated in 395 

Trypanosoma brucei brucei infected mice doses. The extract werw administerd at dose 396 

ranging from 200-600mg/kg body weight/day for 21 consecutive days. The methanol 397 

extract of E. camaldulensis (leaf) produced complete cure for the animals in the 398 

different dose groups and survived as long as those treated with the standard drug, 399 

berenil. Sub inoculation of healthy mice with the blood and Cerebrospinal Fluid (CSF) 400 

of the cured mice did not result in infection, thus indicating a complete and permanent 401 

cure. Bioassay-guided fractionation of the crude methanol extract of E. camaldulensis 402 

leaf gave 10 fractions, with only fractions 8 and 9 exhibiting minimal antitrypanosomal 403 

activities that were not comparable to those of the crude extract. The authors concluded 404 

that the methanol extract of E. camaldulensis (leaf) has immense potential for the 405 

development of drugs against African trypanosomiasis (Kabiru et al., 2013) 406 

2.27 Eucalyptus citriodora (EC), 407 

Essential oils (EOs) from Eucalyptus citriodora (EC), were evaluated in vitro for 408 

activity against Trypanosoma brucei brucei (Tbb) and Trypanosoma evansi (T. evansi). 409 

The EOs were found to possess antitrypanosomal activity in vitro in a dose-dependent 410 

pattern in a short period of time. The drop in number of parasite over time was achieved 411 

doses of 0.4 g/ml, 0.2 g/mL, and 0.1 g/mL. The concentration of 0.4 g/mL Eucalyptus 412 

citriodora was more potent at 3 minutes and 2 minutes for Tbb and T. evansi, 413 

respectively (Habila et al., 2010). 414 

2.28 Eugenia uniflora 415 

Eugenia uniflora is often used as food and medicine in folk medicine due to 416 

antimicrobial and other biological activities (Sharma et al., 2006). Ethanolic extract 417 

from E. uniflora was used to evaluate in vitro anti-epimastigote and cytotoxic activity. 418 

the extract posses significant Antitrypanosoma activity with 50% of activity (EC50) at  419 

concentration of  62.76 lg/mL. Minimum inhibitory concentration (MIC) was found to 420 

be 61024 lg/ mL (Santos et al., 2012) 421 

2.29 Faidherbia albida 422 

Faidherbia albida otherwise known as Acacia albida (Del) is of the family 423 

Mimosoideae. It is native to Southwest Africa, through West, North Africa to Egypt and 424 

East Africa. Common names include winter thorn and apple-ring acacia.The effect of 425 

hydro-alcoholic extract of the stem bark of Faidherbia albida in rat infected with 426 

Trypanosoma brucei brucei strain Lafia/CT/66/NITR was evaluated. There was 427 

prolongation of life in the treated groups when compared to the negative control. The 428 
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administration of the extract led to a highly significant (P<0.01) increase in Total 429 

protein, albumin, and packed cell volume levels while the globulin and free fatty acid 430 

levels decreased significantly (P<0.01). It is suggested that the hydro-alcoholic extract 431 

of F. albida is trypanostatic and effective in the management of anaemia induced by 432 

Trypanosoma brucei brucei in rats (Tijani et al., 2009). 433 

2.30 Gongrenema latifolium 434 

Gongronema Latifolium belongs to the family of Asclepiadaceae. The plant is 435 

commonly known as Madumaro by Yoruba ethnic group in Nigeria, amaranth globe in 436 

English. The origin of the plant is traced to Nigeria in West Africa. It is a rainforest 437 

plant which has been traditionally used in the South Eastern part of Nigeria over the 438 

ages for the management of diseases such as diabetes, high blood pressure etc.  439 

Gongrenema latifolium has been reported to posses invitro activities but not invivo 440 

activities against Trypanosoma congolense infected mice (Abedo et al., 2013). 441 

Methanolic  stem back of Gongrenema latifolium at 10mg/ml completely ceased the 442 

motility of Trypanosoma congolense within  10 minutes. When administerd to infected 443 

mice the extract did not produce any significant reduction in parasitaemia count and 444 

they all died by day 9th post treatment comparable with untreated control (Abedo et al., 445 

2013) 446 

2.31 Honey 447 

Honey is the sweet, viscous natural fluid produced by honeybees (Apis melliflera) using 448 

the nectar of flowers. In general, the composition of honey contains approximately 70-449 

80% sugar, mainly from fructose and glucose. Water, minerals, vitamins, traces of 450 

protein, and other substances such as antioxidants make up the remainder. Ancient 451 

Egyptians, Assyrians, Chinese, Romans and Greeks have traditionally used honey as a 452 

medicinal remedy, for the management of wound healing, skin ailments and various 453 

gastrointestinal diseases. It has been reported as having antimicrobial properties 454 

(Adebolu, 2005) as well as therapeutic effects on internal and external ailments 455 

(Okeniyi, 2005) 456 

Honey  administered  to T. brucei infected rat at dose of 3mg/Kg body weight produce 457 

an extension in the life span of infected rat from 12 days for control to 19 days for 458 

infected honey-treated rats. Parasitaemia was also effectively lowered. However the 459 

honey causes significant increase in serum ALP, AST, ALT activity but decrease in 460 

Liver ALT activities.  The authors suggested that, honey could be a potential agent in 461 

the management of African trypanosomosis. However, the Increase in serum 462 

biochemical parameters suggest possible damage to organs where these maybe abundant 463 

(Ekanem, and Yusuf 2005).  464 

In another study, Ekanem et al., (2006). Trypanosoma brucei-infected rats were treated 465 

with natural honey and honey supplemented diet at three days before infection 466 

(prophylaxis), early and late stages of infection. Prophylactic treatment with natural 467 

honey extended the lifespan of infected rats by 13 extra days from a control of 12 days 468 

post infection while early and late stage treatments extended the lifespan by 10 and 5 469 

days, respectively. Prophylactic feeding with honey-supplemented diet extended the 470 

lifespan by 6 extra days while early and late stage feeding extended it for 5 and 3 days, 471 

respectively.  472 

Still on the trypanocidal activities of honey Ekanem and Yusuf, 2007 investigated 473 

whether honey has protective effect on some liver functions and blood parameters 474 

affected by trypanosome infection. The serum albumin concentration in infected 475 

untreated rats increased significantly (p<0.05) compared with control whereas treatment 476 

with honey returned this effect to normal values. Anaemia which became severe by 477 

day11 of post infection as measured by significant changes (p<0.05) in the 478 
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haemoglobin, packed cell volume, red blood cell, white blood cell and platelets counts 479 

was ameliorated when compared with the control (p<0.05). There was a significant 480 

decrease (p<0.05) in liver gamma glutamyl transferase in infected untreated, 481 

prophylactic and late stage treated group compared with the control groups. The authors 482 

suggested that honey has ameliorative effects on symptoms and some biochemical 483 

effects of T. brucei infections in rats. 484 

2.32 Honey bee (Apis mellifera) 485 

The trypanocidal potentials of honey bee (Apis mellifera) extract was investigated 486 

against Trypanosome brucei brucei infected rat. The of honey bee extract significantly 487 

reduced the parasitaemia count and extend the life span from 5 days of untreated  to 10 488 

and 15 days for  prophylactic and early treated group.  The extract also significantly 489 

increase (p<0.05) (HB, PCV, RBC and WBC) counts of infected treated groups when 490 

compared with infected not treated group (Shittu and Elekwechi, 2014).  491 

2.33 Hymenocardia acida  492 

 Oral administration of Hydro ethanolic extract of Hymenocardia acida stem bark at 493 

doses of 100, 200 and 400 mg/kg body weight for 6 days significantly (P> 0.05) 494 

reduced the level of parasitaemia and prolonged the life span of T.brucei infected rats 495 

(Adakole  and Chukwuka 2011).   496 

2.34 Isolona hexaloba 497 

Musuyu et al., (2012) evaluated the antitrypanosoma and cytotoxic activity of the 498 

aqueous extracts from 33 medicinal plants, used by traditional healers for the treatment 499 

of various parasitic diseases in Congo. Out of the 33 medicinal plants Isolona hexaloba 500 

stem bark  exhibited the most significant inhibition on Trypanosoma b. brucei,  with the 501 

IC50 = 1.95 _g/ml, SI = 16.5). The results can partly support and justify the traditional 502 

use of some of these plant species for the treatment of parasitic diseases (Musuyu et al., 503 

2012) 504 

2.35 Jobelyn®, ( herbal preparation) 505 

 Jobelyn®, manufactured by Health Forever  Products Ltd, Lagos, Nigeria, is a 506 

commercial herbal preparation that recently made its way into the herbal  medicine 507 

market in Nigeria. It is available as a powdered preparation formulated into capsules 508 

and suspension and contains iron, protein, fat, carbohydrates, tannins, saponins,. 509 

Sorghum b/color or Sorghum (family: Gramineae) is an important staple food crop in 510 

Africa, South Asia, and Central America, and is also grown in some developed nations 511 

for animal feed (ICRISAT, 1993).  A study was carried out to determine the effect  of 512 

these herbal preparation on packed cell volume (PCV) and haemoglobin (Hb) 513 

concentrations in anaemic rabbits. The PCV and Hb concentrations of healthy rabbits 514 

infected with Trypanosoma brucei brucei were monitored for 49 days. T. b. brucei 515 

produced a significant reduction in PCV and Hb concentrations in all infected rabbits 516 

when compared with the controls (p<0.05). These hematological parameters were 517 

restored to normal levels in the anaemic rabbits by the herbal preparation. The anaemic 518 

rabbits not treated with the herbal preparation presented with a progressive decline in 519 

their PCV and Hb concentrations and majority of them died before the end of the study 520 

(Patrick et al., 2003).  521 

2.36 Keetia leucantha 522 

Keetia leucantha is a West African tree used in traditional medicine to treat parasitic 523 

diseases.The dichloromethane extract of leaves of K. leucantha was previously shown to 524 

have in vitro antitrypanosomal activity (IC50 = 24.4 _g/ml on Trypanosoma brucei 525 

brucei) with a good selectivity (SI = 2.7) (Bero et al. 2011). 526 

In another study, (Bero et al., 2013), essential oil from Keetia leucantha and three 527 

triterpenic acids were evaluated for their antitrypanosomal activity on Trypanosoma 528 
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brucei brucei bloodstream forms (Tbb BSF) and procyclic forms (Tbb PF) to identify an 529 

activity on the glycolytic process of trypanosomes. The oil showed an IC50 of 20.9ug/ml 530 

on Tbb BSF and no activity was observed on Tbb PF. The best antitrypanosomal 531 

activity was observed for ursolic acid with IC50 of 2.5 and 6.5 ug/ml respectively on 532 

Tbb BSF and Tbb PF. The inhibitory activity on a glycolytic enzyme of T. brucei, 533 

glyceraldehyde-3-phosphate dehydrogenase (GAPDH), was also evaluated for betulinic 534 

acid, olenaolic acid, ursolic acid, phytol, α-ionone and ß-ionone. The three triterpenic 535 

acids and ß-ionone showed inhibitory activities on GAPDH with oleanolic acid being 536 

the most active with an inhibition of 72.63% at 20ug/ml (Bero et al., 2013) 537 

2.37 Khaya senegalensis 538 

Khaya senegalensis , locally known as Mahogany it is one of the most economically 539 

important forest tree species. That is widely distributed in east, central and West Africa 540 

subregions. The plant is commonly used by the Nupes of Niger State of Nigeria and 541 

some other parts of Africa in curing human trypanosomal infections. In an vitro and in 542 

vivo study conducted by (Bulus  and Addau, 2013) to compare the antitrypanosoma 543 

activities of methanolic extracts stems of Khaya senegalensis and Moringa oleifera on 544 

Trypanosoma brucei brucei. The Trypanosoma brucei brucei was  incubated in the 545 

presence of various extract concentrations in a 96-well microtitre plate against negative 546 

and drug controls. The stem extract of Khaya senegalensis and Moringa oleifera stem 547 

extract gave the highest and the least in vitro activities with per cent drop in parasite 548 

population of 43.76 and 29.46 respectively. The in vitro results compared well with that 549 

of Diminazine Aceturate, a standard trypanocides employed in the control well.  550 

Intraperitoneal treatment of T. brucei brucei-infected mice using these stem extracts at 551 

200 mg/kg b.w. revealed complete elimination of the parasite from blood circulation in 552 

Moringa oleifera –treated animals and suppression of parasitaemia in Khaya 553 

senegalensis-treated group (Bulus  and Addau, 2013). According to Atawodi et al., 554 

2003. Methanol extracts from Khaya senegalensis  at dose of 4 mg/ml, 0.4 mg/ml and 555 

0.04 mg/ml show a strong trypanocidal activities in vitro  against Trypanosoma brucei 556 

brucei and Trypanosoma congolense (Atawodi et al., 2003) 557 

2.38 Kigelia africana 558 

Peter et al., 2009 evaluated the in vivo antitrypanosoma activities of Kigelia africana, 559 

and the results show that the dichloromethane fruits extract of K. africana tested at a 560 

dose of 2000 mg/kg was effective, curing 60% of the Swiss white mice that had 561 

previously been inoculated with T. b. rhodesiense KETRI 3798 (Peter et al., 2009).  562 

2.39 Lawsonia inermis (Henna) 563 

Lawsonia inermis (Henna) is a member of the family Lythraceae it is  generally 564 

considered as a native of Africa and Asia and its widely cultivated in tropical regions of 565 

the world in Sudan, Egypt, China, and India. Henna has been used cosmetically and 566 

medicinally for over 9,000 years. The leaves, flowers, seeds, stem bark and roots are 567 

used in traditional medicine to treat a variety of ailments as rheumatoid arthritis, 568 

headache, ulcers, diarrheoa, leprosyfever, leucorrhoea, diabetes, cardiac disease, 569 

hepatoprotective and colouring agent (Chetty, 2008). Crude Methanolic extract of leaf 570 

of L. inermis showed invitro activity against Trypanosoma brucei at concentration of 571 

8.3 mg/ml of blood in mice but not in-vivo. The treatment tends to ameliorate the 572 

disease condition, but did not affect the level of parasitaemia and pack cell volume 573 

(Wurochekke et al., 2004) 574 

2.40 Mitragyna ciliata 575 
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The trypanocidal activity of Butanol fractions of hydroethanolic root extract of 576 

Mitragyna ciliata in rats infected with Trypanosoma brucei field isolates from a cow 577 

was evaluated (Ogbunugafor et al., 2007). the fraction at a dose of 100 mg/kg for 5 days 578 

(10 days post-infection) showed trypanocidal activity with inhibition percent of 68.68. 579 

The extract also cause significant changes in the activities of oxidative stress enzymes; 580 

superoxide dismutase (SOD) and catalase compared to untreated control.  The author 581 

suggested that Butanol fraction of Mitragyna ciliata might have affected the redox 582 

equilibrium of the infected animals causing oxidative stress to the parasites. This is the 583 

basis of inhibition of growth of the parasites by the butanol fraction 584 

2.41 Morinda lucida 585 

Morinda lucida Benth. (Rubiaceae) is a medicinal plant.The Igbos of South Eastern 586 

Nigeria call it ‘nfia’. The leaves are very bitter and are used by the natives to treat 587 

malaria, induce purgation, emesis and diuresis (Anaga, 2003). Three fractions obtained 588 

from Bioassay-guided fractionation of the crude methanol extract of Morinda lucida 589 

was tested for anti-trypanosomal activity using in vitro cultures of Trypanosoma brucei 590 

brucei S427. The three fractions exhibited good Antitrypanosoma effect with minimum 591 

inhibitory concentration (MIC) values of 6.25, 25 and 12.5 µg/ml, respectively 592 

(Nwakaego et al. 2012).  593 

2.42 Morinda morindiodes 594 

Aqueous extracts of the root bark of Morinda morindiodes were investigated for 595 

antitrypanosomal activities in an established Trypanosoma brucei brucei infected rat. 596 

The plant extract at 400mg/kg body weight for 7 days produce significant reduction in 597 

parasitaemia (P< 0.05) on the 3rd day of treatment but parasitaemia later increased till 598 

survival time and increase the mean survival time (12.6+0.7) days compare to 599 

(10.00±0.4) untreated control. The result may probably suggest reduction in parasite 600 

virulence by Morinda morindiodes root bark extract (Olukunle, et al., 2010). 601 

2.43 Mangifera indica 602 

Methanolic mango leaves extract produce significant dose dependent ameliorative effect 603 

on in the PCV, HB, WBC count and prolonge the survival days of Trypanosoma 604 

congolense infected rat when compared with the control group (Oyebanji, 2010). 605 

2.44 Moringa oleifera 606 

 The effect of aqueous extract of Moringa oleifera leaves on the haematological 607 

parameters of Trypanosoma brucei-infected rats was investigated.  Results show that the 608 

extract of Moringa oleifera leaves significantly reduced the parasite replication the  609 

extract also has an effect on the haemopoietic system manifested by a positive increase 610 

in the levels of haemoglobin, packed cell volume and red blood cell compare to 611 

untreated control (Edoga et al., 2013) 612 

2.45 Musca domestica 613 

Shittu and Bashir, (2014) evaluated the invivo anti-trypanosomal potential of crude 614 

methanolic extract of Musca domestica against Trypanosoma brucei brucei infected 615 

rats. Results showed that the methanolic extract of Musca domestica reduced the level 616 

of parasite replication by 26% and 49% and extend the  lifespan from day 5 of the 617 

infected untreated to 7 and 11 days prophylactic and early treated respectively. The 618 

extract also results in significant decrease in antioxidant enzyme (Serum superoxide 619 

dismutase) compared to infected not treated group  620 

2.46 Ocimum gratissimum 621 

Different parts of Ocimum gratissimum Linn are largely used in folk medicine for the 622 

treatment of many diseases, some of which related to parasitical infections. The in vitro 623 

antitrypanosomal activities of essential oils and crude extracts from leaves,stems and 624 

seeds of Ocimum gratissimum was evaluated in pre and f ull flowering stages.The best 625 
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growth inhibition of Trypanosoma brucei brucei was observed with ethanol crude 626 

extracts of leaves (IC50=1.6670.48 µg/mL) and seeds(IC50=1.29±0.42µg/mL) in full 627 

flowering stage with good selectivity (SI410)..Theoilcontained some minor compounds 628 

such as myrcene (IC50=2.24±0.27 µg/mL), 629 

citronellal(IC50=2.76±1.55µg/mL),limonene(IC50=4.24±2.27µg/mL),with good 630 

antitrypanosomal activities (Bénédicta et al., 2014) 631 

2.47 Picralima nitida 632 

Picralima nitida is a member of Apocynaceae family. The plant is popularly used in 633 

West Africa as an antipyretic and ant malarial (Herbert WJ, Lumsden, 1976). In a study 634 

design by Ene et al., 2014 to evaluate in vitro and in vivo activity of methanol and 635 

aqueous extracts of the leaves, fruits, seeds, stem bark and roots of Picralima nitida 636 

against Trypanosoma brucei brucei in Swiss albino mice. The methanol extracts showed 637 

appreciably high in vitro and in vivo antitrypanosomal activities compared to the 638 

aqueous extracts of the plant. The methanol extract of the root exhibited the highest in 639 

vitro antitrypanosomal activity followed by the methanol extract of seed of Picralima 640 

nitida. Motility of Trypanosoma brucei brucei was stopped by the methanol extract of 641 

the root after 10 min, while the methanol extract of the seed of Picralima nitida stopped 642 

the motility of Trypanosoma brucei brucei at 15 min. The methanol extract of the root 643 

of Picralima nitida showed the highest in vivo antitrypanosomal activity at 100 mg/kg 644 

body weight. The extract cleared the parasite completely from the T. brucei brucei 645 

infected Swiss albino mice after day 3 of treatment (Ene et al., 2014). 646 

2.48 Piper nigrum l (black pepper) 647 

P. nigrum is a famous spice King. Traditionally, P. nigrum fruits have been used in the 648 

treatment and prevention of diarrhoea, large intestine toxins, asthma, respiratory 649 

disorder, different gastric problems, cancer, fever, common cold and stomach disorder 650 

(Scott et al., 2008). Methanolic  extract (250-1000 µg ml-1)of dried fruits of Piper 651 

nigrum (Black pepper) were wer evaluated for it trypanocidal activities  against 652 

Trypanosoma evansi using Vero cells grown in Dulbecco's Modified Eagle Medium 653 

(DMEM) and supplemented with foetal calf serum (FCS) 20-40% at appropriate 654 

conditions. In vitro cytotoxicity test of P, nigrum fruits extract at concentrations (1.56-655 

100 µg ml-1) was done on Vero cells but without FCS. In vitro trypanocidal activity 656 

varied from immobilization, reduction and to the killing of trypanosomes in 657 

corresponding ELISA plate wells. At 750 µg ml-1of MPE, there was reduction of 658 

average mean trypanosomes count in extract. At 1000 µg ml-1 of the test extract of P. 659 

Nigrum , there was complete killing of trypanosomes at 7 h of incubation. 660 

Trypanosomes counts decreased in concentration and time –dependent manner with. 661 

MPE of P, nigrum and diminazine aceturate, standard drug, were cytotoxic to Vero cells 662 

except at concentrations of 1.56-3.13 and 1.56-6. 25 µg ml-1 (Shaba et al., 2012) 663 

2.49 Prosopis africana 664 

Prosopis africana also known as African mesquite, belongs to the family, mimosaceae 665 

(Leguminoceae). In different Nigerian languages it called kiriya (Hausa), kohi (Fulani), 666 

sanchi lati (Nupe), kpaye (Tiv), ayan (Yoruba), ubwa (Igbo) and ukpehie (Igala). It is 667 

very popular for its seeds, which in fermented form, is used as a food condiment 668 

(Omafuvbe et al., 1999) 669 

Petroleum ether, chloroform, methanol and aqueous extracts, obtained by cold 670 

extraction from the leaves, stem bark and roots of Prosopis africana showed strong in 671 

vitro anti-trypanosomal activity at 2 and 4 mg/ml, but in vivo only the methanolic 672 

extract of the leaves displayed the most promising anti-trypanosomal effect at 200 673 

mg/kg dose (Atawodi  and Funmi 2009).  674 

2.50 Psidium guajava (guava) 675 
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Ethanolic extracts prepared from the leaves of Psidium guajava were evaluated for anti-676 

trypanosoma and cytotoxicity activity in the bloodstream species of Trypanosoma 677 

brucei brucei (BS427) and HEK293 in 384-well Alamar Blue assays respectively.  The 678 

results show that the extracts inhibited growth of T. b. brucei with an IC50 of 6.3 µg/mL 679 

and 48.9 µg/mL for 80% and 20% ethanolic preparations respectively, with 680 

corresponding activity of less than 50% against HEK293 at the highest screening dose 681 

of 238.10 µg/mL. The estimated selectivity index of the extracts compares favourably 682 

with pentamidine and diminazene (Adeyemi et al et al., 2011).  683 

In another study, trypanocidal activity of the ethanolic leaf extract of Psidium guajava 684 

(guava) was investigated in rats infected with Trypanosoma brucei brucei. Results 685 

showed that the extract showed that the extract produce a low to absolute zero 686 

parasitaemia and prolong the life span of mice to 32 days compared to untreated control  687 

which died  on the 8th day (Adeyemi et al., 2009). This result thus makes P. guajava 688 

leaf extract a probable agent for managing African sleeping sickness. 689 

2.51 Rapanea lancifolia 690 

Crude extracts of Rapanea lancifolia when evaluated for it in vitro activity against the 691 

trypomastigote forms of Trypanosoma cruzi showed significant activity (lysis % >50). 692 

The fractionation of an active extract from branches of R. lancifolia (99.5%) led to the 693 

isolation of two flavonoids: quercetin and taxifolin, which have weak trypanocidal 694 

activity (Ana et al., 2010) 695 

2.52 Saba florida 696 

Saba florida (Benth) belongs to the family of Apocynceae. It grows on other trees in the 697 

riparian equatorial rain forest of Africa. The plant is very abundant in undisturbed forest 698 

coastal areas and around Great lake regions of Africa (Maundu et al., 1999) 699 

hydromethanolic leaf extracts, of Saba  florida (Benth) when administered to T.brucei 700 

infected rat at a dose of 200 and 400mg/kg b.w  produce significant Improvements of 701 

packed cell volume (PCV), red blood cell count s (RBC) and increase in total serum 702 

protein when compared to untreated group 703 

2.53 Scoparia dulcis 704 

Scoparia dulcis was evaluated on the population of immune cells during a 28 day 705 

experimental T. brucei infection in rabbits. The result obtained showed that infection 706 

resulted in an initial rise in both total WBC and the absolute number of circulating 707 

lymphocytes followed by a progressive decrease in total WBC and all WBC subtypes 708 

(lymphocytes, monocytes and granulocytes), although the percentage of lymphocytes 709 

remained consistently higher than normal throughout the study period. These changes 710 

were consistent with the development of trypanosome-induced immunosuppression in 711 

their mammalian host and interestingly, treatment with S. dulcis at a daily oral dose of 712 

25 mg/Kg body weight was found to significantly reduce the severity of the observed 713 

lesions when compared with untreated infected animals (Orhue et al., 2009). 714 

2.54 Senna occidentalis 715 

Senna occidentalis (Linn.) (formerly Cassia occidentalis) is a weed of the leguminosae 716 

family, and is distributed throughout the tropical and subtropical regions of the world.  717 

The stem bark and leaf extract of Senna occidentalis is highly reputed for its numerous 718 

medicinal uses and  is known to be used ethno-medicinally as remedy for several human 719 

and animal ailments. Ethanolic extract of leaves of Senna occidentalis (Fabaceae) was 720 

investigated for anti-trypanosomal activity, against Trypanosoma brucei brucei infected 721 

mice (Oboh et al., 2013). The extracts were injected to the infected mice, at a dose 100 722 

and 200mg/kg body weight respectively. There was a significant dose dependent 723 

reduction (p<0.05) in the parasite count with the mean values of 4 and 3.6 parasite per 724 
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microscope field observed in the dose of 100 and 200mg/kg body weight of extract 725 

respectively compared with the positive control value of 8.75.  726 

In another study, (Ibrahim et al., 2010), the crude ethanol extract of Senna occidentalis 727 

leaf exhibited an in vitro activity against Trypanosoma brucei brucei as it completely 728 

eliminated parasites’ motility within 10 minutes postincubation with 6.66 mg/ml of 729 

effective extract concentration. The extract at dose 100 and 200 mg/kg body weight 730 

significantly (P < 0.05) kept the parasitaemia lower than was recorded in the infected 731 

untreated rats. The extract also significantly (P < 0.05) ameliorate the severity of the 732 

parasite induced anemia, prevented the trypanosome-induced increase in biochemical 733 

indices and significantly (P < 0.05) ameliorate hepatomegaly and splenomegaly 734 

compare to untreated group (Ibrahim et al., 2010). From all the above findings It is 735 

suggested that orally administered ethanol extract of S. occidentalis leaf possessed anti-736 

T. brucei brucei activity and could ameliorate the disease-induced anemia and organ 737 

damage. 738 

2.55 Solanum lycocarpum 739 

Martins et al., (2012) investigated the possible trypanocidal activity of ethanolic extract 740 

of the fruit of S. lycocarpum, six fractions obtained from this extract and the 741 

glycoalkaloids isolated from one of these fractions.. The Citotoxicity Index (CI50) of 742 

the fractions F1 (62.73 µg.ml-1) and F2 (85.92 µg.ml-1) demonstrated that both showed 743 

tripanocidal activity. Interestingly, the isolated glycoalkaloids did not demonstrate any 744 

potential trypanocidal effect as well as the other fractions. So, the fraction F1 presented 745 

potential antitrypanosomal activity based on toxic effect against procyclic forms of T. 746 

brucei. 747 

2.56 Tapinanthus globiferus 748 

Tamianthus globeferus (Family- Loranthaceae) known by other names as mistletoe 749 

(English), Afomo onisana (Yoruba), Kauci Doruwa (Hausa) is a parasitic plant growing 750 

on a large number of tree species such as Kola, Citrus, Combretum, Acacia, Aloe,Pakia 751 

and Terminalia as host plants. It is wide spread and has been known to be very common 752 

in North Central Namibia and the Tropical rainforest of Nigeria (Waterberg et al., 753 

1989).Extracts of Tapinanthus globiferus has been reported to posess suppressive and 754 

curative effect against Trypanosoma congolense infected mice.The methanolic  leaf 755 

extracts of Tapinanthus globiferus adminnisterd to Trypanosoma congolense infected 756 

mice(Abedo et al., 2013) and Trypanosoma brucei brucei infecte rats (Josephine et al., 757 

2013).at dose of 400mg/kg produce significant reduction In parasiteamia and extention 758 

of life span up to the 24th day before they culminated in death. Result of The study also 759 

showed that, the group inoculated with parasite and extract of Tapinanthus globiferus 760 

simultaneously, did not develop parasiteamia while the experiment lasted (Abedo et al., 761 

2013). 762 

2.57 Thymus vulgaris 763 

Thymus vulgaris is an aromatic species of family Lamiaceae, it is highly demanded in 764 

Africa for it medicinal, spice and cosmetics purposes. It is traditionally employed for the 765 

treatments of cough and cold. It has been shown to have antimicrobial activity against 766 

bacteria, virus helminth, and fungi. Antitrypanosoma activities of T. vulgaris during 767 

prophylactic and early stage of T.brucei brucei  infection were investigated using a dose 768 

of 500mg/kg body weight. There was a significant decrease in parasitaemia count of the 769 

extract treated  compare to untreated group. The result also show significant increase 770 

(P<0.05) in packed cell volume (PCV), haemoglobin (Hb) and red blood cell (RBC) 771 

count  of infected prophylactic treated and infected early treated compared to infected 772 

not treated rat. Therefore, this investigation showed that T. vulgaris has 773 
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antitrypanosomal potentials by ameliorating effect caused by T. brucei infection on 774 

some haematologicals parameters (Shittu et al., 2013). 775 

In another study, The extracts of the leaf parts of Thymus vulgaris (500mg/kg), were 776 

evaluated for antitrypanosoma properties against brucei in rat models. The extracts were 777 

found to reduce serum and liver aspartate transaminase (AST), alanine transaminase 778 

(ALT) compare to untreated group. infected early treated groups however show 779 

significant increase in the serum ALP activities while the liver ALP activity was 780 

significantly increased in prophylactic infected treated group compared to untreated 781 

group. The authors suggested that changes in the serum and liver specific activities of 782 

these biomarker enzymes may be due to interaction between infective condition and the 783 

constituents of the extracts. Hence, caution should be taken when using the extract for 784 

therapeutic purpose because it may also have some liver or tissue membrane damaging 785 

effect (Shittu et al., 2013b). 786 

2.58 Triticum aestivum (wheat ) 787 

Wheat and its products are part of the regular western diet. Administration of ethyl 788 

acetate extract of wheat (Triticum aestivum) to T.brucei infected rat. shows reduced 789 

parasitaemia and extension of life span from 8 days in the infected untreated (control) 790 

group to 14 days. The extract of wheat (Triticum aestivum) also show significant 791 

increases(p<0.05) in the haemoglobin (Hb) concentration, packed cell volume (PCV) 792 

and red blood cell (RBC) counts in infected treated groups when compared with 793 

infected untreated (control). The extract also show significant  decrease in the activities 794 

of serum aspartate transaminase (AST), liver alanine transaminase (ALT) and serum 795 

alkaline phosphatase (ALP)  when compared with infected untreated group. The author, 796 

suggested that the crude extracts of fermented wheat could be potential agents in the 797 

management of African sleeping sickness (Yusuf, 2010). 798 

According to Shittu and Tanimu (2010), Prophylactic treatment of T. brucei infected 799 

rats with wheat supplemented diet extended the lifespan of infected rats by 4 extra days 800 

from the Control (infected untreated). While early stage treatments also extended the 801 

lifespan by 4 days.  802 

2.59 Toona ciliata 803 

Toona ciliata is a large subtropical deciduous tree with a spreading crown, commonly 804 

attaining a height of 20-30 m and a girth of 1.8-3 m. Two antitrypanosomal terpenoids 805 

(1 and 2) were obtained from organic  leaf extracts of Toona ciliate M. These 806 

compounds were found to exhibit strong antitrypanosomal activities against 807 

Trypanosoma brucei rhodesiense with MIC value ranges of 7.18 and 31.25 µg/ml. They 808 

were found to be more active than Cymerlarsan (a standard drug in the market), which 809 

had an MIC value of 187.5 µg/ml when tested against T. b. rhodesiense. Crude 810 

methanol extract and its chloroform fraction were found to be even more active with 811 

MIC values of 6.95 and 3.2 µg/ml respectively (Mercy et al., 2011) 812 

2.60 Tridax procumbens
 

813 

Methanolic extract of Tridax procumbens when administerd at dose of 100, 200, 300 814 

and 400 mg/kg body weight for 14 days to Trypanosoma brucei brucei infected mice 815 

produce low parasitaemia resulting in the prolongation life of the entire extract treated 816 

animals. The group treated at 300mg/kg recorded highest prolongation of life by 28 817 

days beyond that of untreated control. Similarly the weight loss suffered by the group 818 

treated at 300mg/kg was also minimal (6%). Thus Tridax procumbens has some 819 

potential which need to be exploited fully in the management of African 820 

trypanosomiasis (Abubakar  et al.,2010 ) 821 

2.61 Verbascum sinaiticum 822 
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Verbascum sinaiticum belongs to the family Scrophulariaceae it  is a biennial plant, 60-823 

150 cm tall commonly found in the tropical mountains. Verbascum sinaiticum is 824 

traditional uses for wound treatment, stomachache viral infection, cancer 825 

(Teklehaymanot, 2009); sun stroke fever, abdominal colic, diarrhea, hemorrhage, 826 

anthrax, hepatitis (Yineger et al., 2007). Moreover, powder of the leaves of V. 827 

sinaiticum mixed with water is given orally (Fullas, 2010) or the filtrate is instilled into 828 

left ear and nose (Weldegerim et al., 2008) for treatment of animal trypanosomosis. The 829 

in vitro antitrypanosoma activities of Aqueous and methanol leaf extracts of V. 830 

sinaiticum against Trypanosoma congolence was carried out by monitoring test 831 

concentrations of 4, 2, 1, 0.4 and 0.2 mg/ml for cessation or reduction in motility of 832 

trypanosomes followed by monitoring for loss of infectivity to mice. An appreciable in 833 

vitro activity was attained by the methanol extract of V. sinaiticum at 4 mg/ml 834 

concentration. In general, the results obtained suggest ethnopharmacological usefulness 835 

of the plant in managements of trypanosomiasis (Mergia et al.,2014) 836 

2.62 Vernonia amygdalina 837 

Vernonia amygdalina, commonly known in Nigeria as “bitter leaf is a shrub or small 838 

tree belonging to the family Asteraceae a very popular African vegetable which grows 839 

in several parts of tropical and subtropical Africa.it  has been reported to have multiple 840 

health benefits such as anticancer (Sweeney et al., 2005); anti-diabetic (Nwanjo, 2005), 841 

antioxidant (Erasto et al., 2007), antimicrobial (Ghamba et al., 2014) and 842 

antitrypanosomal (Wurochekke and Nok, 2004; (Yusuf et al., 2012). The methanol 843 

extract of V. amygdalina leaf at a dose of 300 mg/kg/day increased the maximum 844 

survival days of Trypanosoma brucei brucei infected rats to 24 days compared to 8 days 845 

for infected control. V. amygdalina leaf extract also  significantly (p<0.05) reduced the 846 

parasitaemia and improved the packed cell volume of the infected rats. Similarly, it 847 

significantly decreased (p < 0.05) the activities of alanine and aspartate 848 

aminotransferases, urea, triglycerides and malondialdehyde levels; increased the levels 849 

of reduced glutathione (p< 0.05), superoxide dismutase (p < 0.05) and catalase (p > 850 

0.05) activities in serum, liver and kidney of Trypanosoma brucei brucei infected rats. 851 

These suggest that the methanol extract of V. amygdalina leaf has ameliorative effects 852 

and may therefore be useful in the management of trypanosomiasis (Yusuf et al., 2012) 853 

2.63 Vernonia guineensis 854 

Vernonia guineensis Benth. (Asteraceae) is a small tree that grows in the savannah 855 

region. The plant is used in Cameroon as an anthelmintic, an aphrodisiac, an antidote to 856 

poison, and to treat malaria and jaundice (Iwu, 1993) Two bitter stigmastane 857 

derivatives, vernoguinosterol  and vernoguinoside , have been isolated from the stem 858 

bark of Vernonia guineensis   these compounds exhibit trypanocidal activity when 859 

tested  against trypanosome isolates grown in blood forms in an HMI-18 medium 860 

containing 20% fetal bovine serum (Alembert et  al., 2002) 861 

2.64 Waltheria indica 862 

The in vitro trypanocidal activity of aqueous extracts of Waltheria indica was evaluated 863 

using Trypanosoma brucei brucei. The parasite  were cultured using 96 well micro titer 864 

plate and maintained at 370C. About 20 – 25 parasites per microscope field were dosed 865 

with 1, 2 and 4mg/ml of aqueous extract of Waltheria indica and a control group 866 

without extracts. After 5 minutes incubation in Eppendorf tubes maintained at 370C, the 867 

parasites survived more than four (4) hours in the absence of Waltheria indica/berenil. 868 

At 1mg/ml of the Waltheria indica extract complete cessation of motility of T. brucei 869 

brucei within 25 minutes was observed. Berenil, the standard drug, caused cessation of 870 

trypanosomal motility within 60 minutes even at 1mg/ml. From the results Waltheria 871 
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indica was very effective when compared with Berenil, and may be a potential source of 872 

compounds with trypanocidal activity (Bala et al., 2009). 873 

2.65 Ximenia Americana 874 

The in vitro antitrypanosomal activity of methanolic and aqueous extracts of stem bark 875 

of Ximenia americana was evaluated. Trypanosoma congolense infected blood was 876 

incubated with methanolic and aqueous extract at 20, 10 and 5mg/ml in a 96 well micro 877 

titer plate. The results revealed that methanolic and aqueous extracts had activity at 20 878 

and 10 mg/ml however, the methanolic extracts were more active than aqueous extract 879 

at 10 and 5 mg/ml.  The aqueous and methanolic extract appears to show some potential 880 

activity against T. congolense (Maikai et al., 2008). In another study Trypanosoma 881 

brucei brucei parasite was incubated with aqueous extract at 1, 2 and 4mg/ml in a 96 882 

well micro titer plate. At 2mg/ml of the Ximenia Americana extract complete cessation 883 

of motility of T. brucei brucei within 55 minutes was observed. Berenil, the standard 884 

drug, caused cessation of trypanosomal motility within 60 minutes at 1mg/ml (Bala et 885 

al., 2009). 886 

2.66 Zingiber officinale (ginger) 887 

Zingiber officinale (ginger) has been widely used around the world as food and as a 888 

spice. It is considered a safe herbal medicine with only a few and insignificant 889 

adverse/side-effects.it has been reported that ginger is endowed with strong in vitro and 890 

in vivo anti-oxidant properties (Sepide et al., 2013)  in vivo antitrypanosomal effect of 891 

methanolic extract of Zingiber officinale (ginger) in Trypanosoma brucei brucei-892 

infected mice were evaluated at dose of at 200, 400 and 800 mg/kg body weight The 893 

extract of Zingiber officinale  produce a significant dose dependent decrase in level of 894 

parasitaemia compare to untreated group 895 

 896 

3.0 CONCLUSION  897 

This review has presented a list of natural product (plants/insect) with anti-trypanosoma 898 

properties. Many new bioactive agents isolated from plants having anti-trypanosoma 899 

effects showed anti-trypanosoma activity equal and sometimes even more potent than 900 

known anti-trypanosoma agents such as diminazene aceturate and homidium chloride. 901 

However, many other active agents obtained from plants have not been well 902 

characterized. More investigations must be carried out to evaluate the mechanism of 903 

action of natural product with anti-trypanosoma effect. The toxic effect of these plants 904 

should also be elucidated. 905 

 906 
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