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Original Research Articles 1 

Anti-Trypanosomal effect of Neem kernel oil in mice infected with Trypanosoma brucei  2 

Abstract. 3 

Aim: There is a huge economic cost of T. brucei parasites in both man and animals with limited 4 

drugs available for complete treatment of the disease. The purpose of this study was to 5 

investigate the toxicity of neem kernel oil on T. brucei using haematological parameters of PCV, 6 

Hb and RBC as indices of evaluation in mice as the animal model. 7 

Methodology: The mice were randomly divided into five groups containing 5 mice each (A,B,C 8 

and D). Group A was neither infected nor treated and served as control while groups B-D were 9 

intra-peritoneally infected with 1x 105 Trypanosoma brucei organisms.  10 

Results: The infected groups developed parasitaemia 3 to 4 days post infection (pi). The group 11 

that was untreated became ill and died 10 days pi. The treatment with neem kernel oil at the 12 

onset of infection (day 0) or onset of parasitaemia (day 4 pi) resulted in less severe clinical 13 

symptoms and reduced levels of parasitaemia. All the mice that were infected with the kernel oil 14 

(groups B,C) and those infected but untreated (group E) died within 10 days of the study. The 15 

mice in group D treated with diminazene aceturate survived the parasitaemia. The 16 

haematological indices of the diminazene aceturate treated group showed significant (p<0.05) 17 

recovery to almost their pre-infection levels. 18 

Conclusion: The results suggest that although the neem oil did not have any significant effect on 19 

Trypanosoma brucei parasitaemia, it reduced the adverse haematological changes caused by the 20 

parasites. The results also suggest that the neem kernel oil alone may not be useful in the control 21 

of Trypanosoma brucei infection. 22 
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1.INTRODUCTION. 25 

African animal trypanosomosis is a parasitic disease common in both domestic and wide 26 

animals. It is caused by the organisms of the genus Trypanosoma [1]. It is one of the most 27 

economically important diseases in the sub-Saharan Africa [2]. It has been estimated that 28 

millions of cattle and people in this region are at the risk of contracting the disease from the 23 29 

species and 33 sub species of tsetse flies [3]. There have been no drugs for the prevention and 30 

complete treatment of the disease [4-6]. 31 

The treatment of trypanosomosis is beset with difficulties including drug resistance [7], 32 

associated relapse parasitaemia [8], expensive nature of current trypanocides [2], and the side 33 
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effects of current drugs [9]. The disease is endemic in Nigeria and the most commonly used 34 

chemical agent to control the disease is diaminazene aceturate (berenil®) [10]. 35 

Azadirachta indica A Juss (Neem) has been utilized for ages as a viable source of traditional 36 

drugs [6] while the plant parts have been reported to have extensive medicinal properties [11]. 37 

The plant has also been reported to be used traditionally in the control of fungal [12], pests [13], 38 

bacterial [14], and viral infections [12]. Other reports show that the ethanolic leaf extract has 39 

acaricidal potential [6, 15].  40 

Because of the economic importance of the disease condition both in animals and humans 41 

coupled with the increasing incidences of drug resistance and lack of novel trypanocides, there is 42 

the need to search for cheaper and accessible trypanocides. Previous studies have focused on the 43 

effects of the methanolic and ethanolic extracts of  A. indica on Trypanosoma brucei [1, 6]. None 44 

of these have proved to be effective in the search for the treatment and control of trypanosome 45 

infection in animals. This study on the neem kernel oil is a further search for a trypanocide of 46 

plant origin. It is for these reasons that the study investigated the effects on the haematology of 47 

mice infected with the kernel oil from T. brucei. 48 

2.Materials and methods. 49 

2.1. Trypanosoma brucei collection. 50 

T. brucei (NITOR strain 2295) parasites used in the study were collected from the Nigerian 51 

Institute of Trypanosomiasis and Ochocerciasis  Research (NITOR), Vom, Plateau State, 52 

Nigeria. The parasites were previously isolated from cattle in Jos Plateau State, Nigeria and were 53 

stabilized by four passages in rats before storage in liquid Nitrogen. The stabilate was passed 54 

twice in rats before use in the study. The parasites were transported in rats and mice to 55 

Veterinary Pathology Department University of Maiduguri, Borno State Nigeria. 56 

2.2. Collection of neem seeds and extraction of the kernel oil. 57 

Fresh ripe neem seeds were collected from the neem trees planted within the University campus. 58 

They were washed under tap water, dried and the hard shell removed leaving the kernel.  The 59 

kernels were air dried under room temperature and kept in a clean container for the oil 60 

extraction. The kernel oil was extracted by the traditional methods of extraction. The kernels 61 

were grounded to a powder form with the aid of a pestle and a mortar. Appropriate amount of 62 

distilled water was added to the dry ground kernel powder in a clean container and a little 63 

pressure was applied to the mixture to squeeze out the oil from the kernel. At the end of the 64 

process about 40ml of light brown virgin neem oil was extracted from 24.3g of the kernel seeds. 65 

2.3. Animal treatment. 66 

The laboratory animals used in the study were adult tropical breed male albino mice that 67 

weighed between 21.8-37.9g and were twenty five in number. The mice were seven to eight 68 
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weeks old. They were obtained from the Immunology Department of the University of 69 

Maiduguri teaching hospital and transported to the veterinary pathology department of the 70 

University for the study.  The animals were kept in rat cages and feed animal feed (growers’ 71 

marsh, Buruku Mills Jos) and water provided ad libitum. The animals were acclimatized for one 72 

week before the start of the Experiment. Ethical approval was obtained from the Experimental 73 

Animal Ethics Committee (EAEC) of the College of Medical Sciences of the University. 74 

Thereafter, the animals were randomly divided into five groups (A, B, C, D, and E) of five mice 75 

each. The mice in group A (control) were uninfected/treated while groups B, C, D and E were 76 

given intra-peritoneal inoculation of 0.5ml of infected blood containing 1X105 trypanosomes. 77 

Animals in group B were injected intra-peritonealy with 10mg/kg body weight of the neem 78 

kernel oil extract ad libitum while group C were also injected with 10mg/kg body weight of the 79 

neem kernel oil at onset of parasitemia. The animals in group D were treated once 80 

intramuscularly with 3.5 mg/kg body weight diminazene aceturate, (Berenil,® Farbwerke, AG, 81 

Frankfurt, Germany).  The animals in group E were infected/ untreated (positive control). 82 

2.4. Estimation of parasitaemia and haematological parameters. 83 

The packed cell volume (PCV), the erythrocyte red blood cell (RBC) count and the haemoglobin 84 

estimation (Hb) were as referenced by Schalm et al. [16].  The haematological parameters were 85 

noted every day following treatments and on day 5 pi when parasitaemia was first observed. The 86 

initial observation of parasitaemia was done by the wet microscopy and buffy coat methods as 87 

earlier described [10, 17]. The extent of parasitaemia was evaluated using the matching method 88 

described by Herbert and Lumsden [18]. All the experimental animals were carefully observed 89 

daily for symptoms of trypanosomiasis. 90 

2.5. Statistical analysis. Data obtained were presented as graph for the packed cell volume and as 91 

means in table for the parasite count. The data were analyzed using ANOVA followed by the 92 

student t-test. The acceptable level of significance was P<0.05. 93 

3. Results. 94 

3.1. Clinical manifestations. 95 

The animals in the infected groups (B, C, D and E) showed clinical symptoms of 96 

trypanosomiasis with varying degrees of lethargy, pale mucus membranes, rough hair coats and 97 

reduced feed intake. The disease progressed in all the infected groups but was most severe in the 98 

infected but untreated group (Group E). The mice in uninfected group (control) were healthy and 99 

active, and showed good appetite. 100 

3.2. Parasitaemia. 101 

The results of the parasitaemia on the infected groups (B, C, D and E) were represented in 102 

Table1. The results showed that there was an increased parasitaemia (p<0.05) from 6.0 to 9.0 103 
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that remained high in the infected groups. Parasites were first detected in the circulation of all the 104 

infected groups by the second and fourth days post infection. Thereafter parasitaemia rose 105 

steadily in the infected groups until the death of all the mice in the groups. There was no 106 

significant difference (p>0.05) between the infected but treated groups (groups B and C) and 107 

infected but untreated group (group E) although parasite count was slightly lower in the treated 108 

groups. The results also showed that in the group treated with diminazene aceturate (group D), 109 

that no trace of trypanosome was seen in circulation two days post infection and remained so 110 

throughout the study. 111 

3.3. Haematology. 112 

The results of the haematological observations were shown in figures 1, 2, and 3 respectively. 113 

Following infection, the packed cell volume (PCV) of all the infected groups decreased from 114 

45% to 25% following the onset of parasitaemia. A similar trend was noted in the other groups 115 

(B, C) treated with the extract. The decrease in PCV was sustained in group E that was infected 116 

but untreated until the death of all the mice. On the other hand, treatment with diminazene 117 

aceturate resulted in the recovery of PCV towards the normal pre-infection values from day six 118 

post infection. This was maintained to the end of the study. The control group did not show any 119 

significant change in the PCV values during the study (Figure1). 120 

The haemoglobin (Hb) concentration significantly decreased (p<0.05) and continued until all the 121 

animals in the untreated group died. In the groups treated with the extract the Hb concentration 122 

reduced from 13g/dl to 8g/dl and was sustained to the end of the study. The reduction in the Hb 123 

concentration was higher in the untreated group than the extract administered groups. In the 124 

group treated with diminazene aceturate, the Hb concentration was almost recovered to the pre-125 

infection values day 6 pi (Figure 2). The result of the red blood cell (RBC) count fluctuated but 126 

indicated similar trends to those of PCV and Hb in all the groups throughout the study period 127 

(Fig.3).  128 

 129 

Table 1. Parasitaemia of mice with Trypanosoma brucei infection and treatment at different 130 

days with neem seed oil and diminazine aceturate. 131 

Days post 
infection 

Group 
A 

Group 
B 

Group 
C 

Group 
D 

Group 
E 

0 0.00 0.00 0.00 0.00 0.00 
2 0.00 6.10 6.10 0.00 6.10 
4 0.00 8.20 8.60 0.00 8.10 
6 0.00 8.70 8.70 0.00 8.90 
8 0.00 9.00 9.00 0.00 9.00 

Values are represented as log number of parasite. 132 

 133 
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 134 

Figure1 Packed cell volume (PCV) (%) of mice with Trypanosoma brucei infection and 135 

treatment at different days with neem seed oil and diminazine aceturate. 136 

 137 
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Figure 2. Haemoglobin concentration (g/dl) of mice with Trypanosoma brucei infection and 140 

treatment at different days with neem seed oil and diminazine aceturate. 141 

 142 

 143 

 144 

 145 

Figure 3 Red blood cell count (mm3) of mice with Trypanosoma brucei infection and 146 

treatment at different days with neem seed oil and diminazine aceturate. 147 

 148 

4. Discussion. 149 

The results from the study indicated that the treatment dose of the neem kernel oil used was not 150 

effective in clearing Trypanosoma brucei from the blood of the infected mice. This can be seen 151 

from the continued detection of the parasites in the blood of the infected mice throughout the 152 

study period. Salivarian trypanosomes are characteristically known to exhibit antigenic 153 

variations that may be responsible for the waves of successive parasitaemia observed during their 154 

infections [10]. The outcome of the disease is dependent on the ability of the host to limit the 155 

peak of parasitaemia and even eliminate infection [19]. It must be observed that the genetic 156 

makeup of trypanosome population is a very important factor influenced by the transmission 157 

intensity which in turns may determine the rate of drug resistance [1]. 158 

We observed from the results that irrespective of the susceptibility of the host when administered 159 

equal dose of the parasites that the initial rate of replication were similar in all the infected 160 

groups. This was in line with results of Nwosu et al. [10]. This could explain the increased 161 
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parasitaemia in all the infected groups (BCE) after the initial detection of parasites in the blood 162 

and its progression during the study period. The results of Nok et al. [6] showed that the leaf 163 

extract of Azardirchta indica has trypanocidal effect against Trypanosoma brucei while the 164 

results of Omoja et al. [1] showed that the combination of the leaf extract and diminazene 165 

diaceturate was more effective in the treatment of trypanosomosis caused by Trypanosoma 166 

brucei. 167 

The level of anaemia was determined by the estimation of the PCV, Hb and RBC respectively. It 168 

has been reported previously that anaemia in trypanosomosis starts during the first wave of 169 

parasitaemia [19, 20]. There was a steady decline in the haematological profile of the infected 170 

groups (groups B,C) treated with the neem kernel oil which was most severe in the infected but 171 

untreated group(group E). Although, there was a decline in the haematology, the seed oil also led 172 

to the slight recovery in the haematological parameters of the infected groups thus suggesting a 173 

modulatory effect.  However, the results showed that there was a significant recovery of the 174 

haematological profile of the group administered with diminazene aceturate when compared with 175 

the other infected groups. Also, the results showed that treatment with diminazene aceturate 176 

cleared the parasites from circulation two days after infection. The results of Nwosu et al. [10] 177 

showed that the stem bark extract of Sacoglottis gabonensis improved the haematological profile 178 

of rats infected with Trypanosoma congolense.  Anaemia has been shown in previous reports to 179 

be common in natural and experimental trypanosomosis in animals [10, 19, 21-25]. 180 

Because of the shorter period of observation and the single dose administration, we could not 181 

determine if there was relapsed infection in the group treated with diminazene aceturate as 182 

relapse infection has been reported in some previous studies following treatment of 183 

trypanosome-infected animals [1, 26-28]. This could be because of the inability of the drug to 184 

cross the blood-brain barrier [29,30].  185 

In conclusion, the seed oil of Azadrichta indica does not possess tryponocidal activity against 186 

Trypanosoma brucei  at the tested dose as against the reported anti-trypanosomal activity of the 187 

leaf extract. Also, the seed oil has modulatory effect on the haematology of the infected mice.  188 
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