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Anti-Trypanosomal effect of Neem kernel oil in miceinfected with Trypanosoma bruceli

Abstract.

Aim: There is a huge economic costTotbrucel parasites in both man and animals with limited
drugs available for complete treatment of the diseBhe anti-trypanosomal potential of neem
kerneloil was investigated in mice infected wilhypanosoma brucei.

Methodology: The mice were randomly divided into five groupsteamng 5 mice each (A,B,C
and D). Group A was neither infected nor treated served as control while groups B-D were
intra-peritoneally infected witfix 10 Trypanosoma brucei organisms.

Results: The infected groups developed parasitaemia 3 tay4 gost infection (pi). The group
that was untreated became ill and died 10 day3he treatment with neeernel oil at the
onset of infection (day 0) or onset of parasitaefdiay 4 pi) resulted in less severe clinical
symptoms and reduced levels of parasitaeAliahe mice that were infected with the kernel oll
(groups B,C) and those infected but untreated (gi®udied within 10 days of the study. The
mice in group D treated with diminazene aceturateviged the parasitaemiaThe
haematological indices of th&iminazene aceturatieeated group showed significant (p<0.05)
recovery to almost their pre-infection levels.

Conclusion: Theresults suggest that although tie=moil did not have any significant effect on
Trypanosoma brucel parasitaemia, it reduced the adverse haematolagieages caused by the
parasites. The results also suggest that the heems|oil alone may not be useful in the control
of Trypanosoma brucei infection.

Key words. Mice, Trypanosomiasis, neem oil, haetogtg diminazene aceturate

1.INTRODUCTION.

African animal trypanosomosis is a parasitic diseasmmon in both domestic and wide
animals. It is caused by the organisms of the gdmyganosoma [1]. It is one of the most
economically important diseases in the sub-Sah#&fca [2]. It has been estimated that
millions of cattle and people in this region ardta risk of contracting the disease from the 23
species and 33 sub species of tsetse flies [3]reThave been no drugs for the prevention and
complete treatment of the disease [4-6].

The treatment of trypanosomosis is beset with diffies including drug resistance [7],
associated relapse parasitaemia [8], expensivaenafucurrent trypanocides [2], and the side
effects of current drugs [9]. The disease is endemiNigeria and the most commonly used
chemical agent to control the diseaseiisninazene aceturate (ber&hjL0].
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Azadirachta indica (Neem) has been utilized for ages as a viable soair¢raditional drugs [6]
while the plant parts have been reported to hatensike medicinal properties [11]. The plant
has also been reported to be used traditionaltitencontrol of fungal [12], pests [13], bacterial
[14], and viral infections [12]. Other reports shdvat the ethanolic leaf extract hasaricidal
potential [6, 15].

Because of the economic importance of the diseaséitton both in animals and humans
coupled with the increasing incidences of drugstasice and lack of novel trypanocides, there is
the need to search for cheaper and accessiblentgjukes. Previous studies have focused on the
effects of the methanolic and ethanolic extractsAgidirachta indica on Trypanosoma brucel

[1, 6]. None of these have proved to be effectivéhie search for the treatment and control of
trypanosome infection in animals. This study on tlekemkernel oil is a further search for a
trypanocide of plant origin. It is for these reasdhat the study investigated the effects on the
haematology of mice infected with tkerneloil from Trypanosoma brucei.

2.Materials and methods.
2.1. Trypanosoma brucel collection.

Trypanosoma brucei (NITOR strain 2295) parasites used in the study weredeld from the
Nigerian Instituteof Trypanosomiasisand OchocerciasisResearch NITOR), Vom, Plateau
State, Nigeria. The parasites were previously tedldrom cattlen Jos Plateau Statdligeria
and were stabilized by four passages in rats befimrage in liquid Nitrogen. The stabilate was
passed twice in rats before use in the study. Erasges were transported in rats and mice to
Veterinary Pathologpepartment University of Maiduguri, Borno State Nige

2.2. Collection oheem seeds and extraction of #&eneloil.

Fresh ripeneemseeds were collected from theemtrees planted within the University campus.
They were washed under tap water, dried and the $fzell removed leaving the kernelhe
kernels were air dried under room temperature aept kn a clean container for the oll
extraction. Thekernel oil was extracted by the traditional methods oframotion. Thekernels
were grounded to a powder form with the aid of atlpeand a mortar. Appropriate amount of
distilled water was added to the dry ground kem@der in a clean container and a little
pressure was applied to the mixture to squeezeaheubil from the kernel. At the end of the
process about 40ml of light brown virgirrem oilwas extracted from 24g of the kernel seeds.

2.3. Animal treatment.

The laboratory animals used in the study were adult tropical ¢hreeale albino mice that

weighed between 21.8-37.9g and were twenty in number.The mice were seven to eight
weeks old. They were obtained from the Immunolodyepartment of the University of
Maiduguri teaching hospital and transported to we¢erinary pathology department of the
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University for the study. The animals were keptrah cages and feed animal feed (growers’
marsh, Buruku Mills Jos) and water providadllibitum. The animals were acclimatized for one
week before the start of the Experiment. Ethicadrapal wasobtainedfrom the Experimental
Animal Ethics Committee (EAEQ of the College of Medical Sciences of the Uniugrs
Thereafter, the animals were randomly divided inte groups A, B, C, D, and E) of five mice
each. The mice in group A (contrallere uninfected/treatedhile groups B, C, D and E were
given intra-peritoneal inoculation of 0.5ml of infed blood containing 1X£arypanosomes.
Animals in group B were injected intra-peritonealjth 10mg/kg body weight of theeem
kerneloil extractad libitum while group C were also injected with 10mg/kg beesight of the
neem kernel oil at onsetof parasitemia. The animals in group D were trbatance
intramuscularly with 3.5 mg/kg body weigtiminazene aceturatéBerenil® Farbwerke, AG,
Frankfurt, Germany The animals in group E wen&ected/ untreate(positive control).

2.4. Estimation of parasitaemia and haematologiaedmeters.

The packed cell volume (PCV) was done by the maeomatocrit method, while the erythrocyte

red blood cell (RBC) count and the haemoglobinnestion (Hb) were as referenced by Schalm
et al. [16]. The haematological parameters were notedyeday following treatments and on day

5 pi when parasitaemia was first observed. The initiEervation of parasitaemia was done by
the wet microscopy and buffy coat methods as eadescribed [10, 17]. The extent of

parasitaemia was evaluated using the matching metascribed by Herbert and Lumsden [18].
All the experimental animals were carefully obsérdaily for symptoms of trypanosomiasis.

2.5. Statistical analysis. Data obtained were prieskas graph for the packed cell volume and as
means in table for the parasite count. The data weaalyzed usingNOVA followed by the
student t-test. The acceptable level of signifieawas P<0.05.

3. Results.
3.1. Clinical manifestations.

The animals in the infected groups (B, C, D and dhowed clinical symptoms of
trypanosomiasis with varying degrees of letharge pnucus membranes, rough hair coats and
reduced feed intake. The disease progressed tineaihfected groups but was most severe in the
infected but untreated group (Group E). The micenimfected group (control) were healthy and
active, and showed good appetite.

3.2. Parasitaemia.

The results of the parasitaemia on the infectediggo(B, C, D and E)vere represented in
Tablel. The results showed that there was an isedeparasitaemigp<0.05)from 6.0 to 9.0
that remained high in the infected groups. Parasiere first detected in the circulation of all the
infected groups by the second and fourth days pdsettion. Thereafter parasitaemia rose
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steadily in the infected groups until the deathatfthe mice in the groups. There was no
significant difference(p>0.05) between the infected but treated groups (groumnd C) and
infected but untreated group (group E) althouglagiée count was slightly lower in the treated
groups. The results also showed that in the groegied withdiminazene aceturaigroup D),
that no trace of trypanosome was seen in circulatieo days post infection and remained so
throughout the study.

3.3. Haematology.

The results of the haematological observatiorse shown in figures 1, 2, and 3 respectively.
Following infection, the packed cell volume (PCW) all the infected groups decreased from
45% to 25%following the onset of parasitaemiA similar trend was noted in the other groups
(B, C) treated with the extract. The decrease iV R@s sustained in group E that was infected
but untreated until the death of all the mice. @a bther hand, treatment withiminazene
aceturateaesulted in the recovery of PCV towards the norpratinfection values from day six
post infection. This was maintained to the endhefstudy. The control group did not show any
significant change in the PCV values during thelgt{iFigurel).

The haemoglobin (Hb) concentratisignificantly decreased (p<0.0&hd continued until all the
animals in the untreated group died. In the gravgasted with the extract the Hb concentration
reducedrom 13g/dl to 8g/dl and was sustained to the enith@study. The reduction in the Hb
concentration was higher in the untreated groum tth@ extract administered groups. In the
group treated witliliminazene aceturgtéhe Hb concentration was almost recovered tqthe
infection values day 6i (Figure 2). The result of the red blood cell (RB®©unt fluctuated but
indicated similar trends to those of PCV and Hhalinthe groups throughout the study period

(Fig.3).

Table 1. Parasitaemia of mice with Trypanosoma brucei infection and treatment at different
dayswith neem seed oil and diminazine acetur ate.

Dayspost Group Group Group Group  Group
infection A B C D 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 tagnberof parasite.
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Figure 2. Haemoglobin concentration (g/dl) of mice with Trypanosoma brucel infection and
treatment at different dayswith neem seed oil and diminazine acetur ate.
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Figure 3 Red blood cell count (mm® of mice with Trypanosoma brucei infection and
treatment at different dayswith neem seed oil and diminazine aceturate.

4. Discussion.

The results from the study indicated that the tnesit dose of the neekerneloil used was not
effective in clearinglrypanosoma brucei from the blood of the infected mice. This can bers
from the continued detection of the parasites & lifood of the infected mice throughout the
study period. Salivarian trypanosomes are chaiattally known to exhibit antigenic
variations that may be responsible for the wavesuotessive parasitaemia observed during their
infections [10]. The outcome of the disease is ddpat on the ability of the host to limit the
peak of parasitaemia and even eliminate infectt®].[It must be observed that the genetic
makeup of trypanosome population is a very impartaantor influenced by the transmission
intensity which in turns may determine the ratelafg resistance [1].

We observed from the results that irrespectivénefdusceptibility of the host when administered
equal dose of the parasites that the initial rdteeplication were similar in all the infected
groups. Thiswas in line with results of Nwoswt al. [10]. This could explain the increased
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parasitaemia in all the infected groups (BCE) dtiter initial detection of parasites in the blood
and its progression during the study period. Telte of Noket al. [6] showed that the leaf
extract of Azardirchta indica has trypanocidal effect again$typanosoma brucel while the
results of Omojeet al. [1] showed that the combination of the leaf extrand diminazene
diaceturate was more effective in the treatmentrgbanosomosis caused Qdyypanosoma
brucel.

The level of anaemia was determined by the estimaif the PCV, Hb and RBC respectively. It
has been reported previously that anaemia in tgg@mosis starts during the first wave of
parasitaemia [19, 20]. There was a steady dectineéa haematological profile of the infected
groups (groups B,C) treated with theemkerneloil which was most severe in the infected but
untreated group(group E). Although, there was diren the haematology, the seed oil also led
to the slight recovery in the haematological paranseof the infected groups thus suggesting a
modulatory effect. However, the results showed thare was a significant recovery of the
haematological profile of the group administerethwiiminazene aceturatghen compared with
the other infected groups. Also, the results shoted treatment withdiminazene aceturate
cleared the parasites from circulation two daysraftfection. The results of Nwosat al. [10]
showed that the stem bark extracBatoglottis gabonensis improved the haematological profile
of rats infected withTrypanosoma congolense. Anaemia has been shown in previous reports to
be common in natural and experimental trypanosasrinsanimals [10, 19, 21-25].

Because of the shorter period of observation amedsthgle dose administration, we could not
determine if there was relapsed infection in theugr treated withdiminazene aceturatas
relapse infection has been reported in some previstudies following treatment of
trypanosome-infected animals [1, 26-28]. This cdmédbecause of the inability of the drug to
cross the blood-brain barrier [29,30].

In conclusion, the seed oil ézadrichta indica does not possess tryponocidal activity against
Trypanosoma brucel at the tested dosas against the reported anti-trypanosomal actofitihe
leaf extract. Also, the seed oil has modulatorg&fbn the haematology of the infected mice.
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