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Original Research Articles
Anti-Trypanosomal effect of Neem seed oil in mice infected with Trypanosoma Brucei
Brucel.

Abstract.

Aim: The anti-trypanosomal potential of neem seed o8 waestigated in mice infected with
Trypanosoma brucei.

Methodology: The mice were randomly divided into five groupsteaming 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 with 1x 1GBypanosoma brucei organisms.

Results: The infected groups developed parasitaemia 3 tay$ gost infection(pi). The group
that was untreated became ill and died 10 daysipfesttion. The treatment with neem seed oill
at the onset of infection(day 0) or onset of paaasnia (day 4 pi) resulted in less severe clinical
symptoms and reduced levels of parasitaemia. Alrthce in both groups, infected/untreated
and those treated with the oil(day 0 and 4 pi) advdtin 10mdays of the study period. Treatment
with berenil cleared the parasites with all the emsarviving. The haematological indices of the
berenil treated group showed significant(p<0.05pvery to almost their pre-infection levels.

Conclusion: The results suggest that although the neem seedicbihot have any significant
effect on Trypanosoma brucei parasitaemia, it reduced the adverse haematologianges
caused by the parasites. The results also sudgasthe neem seed oil alone may not be useful
in the control offrypanosoma brucei infection.

Key words. Mice, Trypanosomiasis, neem seed odnfatology.

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 ardha 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 disease is berendr{inazene aceturate) [10].
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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 shtvat the ethanolic leaf extract has trypanocidal
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 extractsAahdirachta indica on Trypanosoma brucel
brucel [1, 6]. None of these have proved to be effectivahe search for the treatment and
control of trypanosome infection in animals. Thigdy on the Neem seed @l a further search
for a trypanocide of plant origin. It is for themeasons that the study investigated the effects on
the haematology of mice infected with the seedroih Azadirachta indica.

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

Trypanosome brucei (NITR strain 2295) parasites used in the studyewsollected from the
Nigerian Institute for Trypanosomiasis ResearchT@®) Vom, Plateau State, Nigeria. The
parasites were previously isolated from cattle @ os Plateau, Nigeria and were stabilized by
four passages in rats before storage in liquidogén. The stabilate was passed twice in rats
before use in the study. The parasites were trategpo rats and mice to Veterinary Pathology
department University of Maiduguri, Borno State &fig.

2.2. Collection of Neem seeds and extraction osted oil.

Fresh ripe Neem seeds were collected from the N&ess planted within the University
campus. They were washed under tap water and ibé skeeds peeled off to remove the hard
shell leaving the kernel. The kernels were airdlueder room temperature and kept in a clean
container for the oil extraction. The Neem seedn@b extracted by the traditional methods of
extraction. The seed kernels were grounded to adpoyorm with the aid of a pestle and a
mortar. Appropriate amount of distilled water wakled to the dry ground kernel powder in a
clean container and a little pressure was appbethé¢ mixture to squeeze out the oil from the
kernel. At the end of the process about 40ml dftligrown virgin Neem seed oil was extracted
from 24.3kg of the kernel seeds.

2.3. Animal treatment.

The animals used in the study were adult tropicaéd albino mice that weighed between 21.8-
37.9g and were twenty in number. They were obtafraa the Immunology department of the
University of Maiduguri teaching hospital and trpoded to the veterinary pathology
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department of the University for the study. Thévais were kept in rat cages and feed animal
feed (growers’ marsh, Buruku Mills Jos) and wateovpled ad libitum. The animals were
acclimatized for one week before the start of tkpdeiment. Ethical approval was gotten from
the Experimental Animal Ethics Committee(EAEC) bé tCollege of Medical Sciences of the
University. Thereafter, the animals were randomiyded into five groups(A, B, C, D, and E) of
five mice each. The mice in group A (control) waesther infected with the parasites nor treated
with the seed oil or drug while groups B, C, D &dere inoculated by a single intra-peritoneal
injection with 0.5ml of infected rat blood contaigi 1X105 trypanosomes. Animals in group B
were injected intra-peritonealy with 10mg/kg bodgight of the Neem seed oil extraad
libitum while group C were also injected with 10mg/kg baggight of the Neem seed oil at the
onset of parasitemia. The animals in group D wezatéd once intramuscularly with 3.5 mg/kg
body weight Berenil (Diminazene aceturate, FarbeeAG, Frankfurt, Germany). The animals
in group E were infected but remained untreatedi{ppe 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 post infection when parasitaemia was first obsrvédhe initial observation of parasitaemia
was done by the wet microscopy and buffy coat nuslas earlier described [10, 17]. The extent
of parasitaemia was evaluated using the matchintpodedescribed by Herbert and Lumsden
[18]. All the experimental animals were -carefullybserved daily 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 dat@ wealyzed using ANNOVA 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 tinealhfected 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 infectedggdB, C, D and E) are represented in Tablel.
The results showed that there was an increasedifz@aia that remained high in the infected
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groups. Parasites were first detected in the atmn of all the infected groups by the second
and fourth days post infection. Thereafter parasiia rose steadily in the infected groups until
the death of all the mice in the groups. There m@significant difference between the infected
but treated groups (groups B and C) and infectédibreated group (group E) although parasite
count was slightly lower in the treated groups. Tésults also showed that in the group treated
with the drug berenil (group D), that no trace fpanosome was seen in circulation two days
post infection and remained so throughout the study

3.3. Haematology.

The results of the haematological observationssamvn in figures 1, 2, and 3 respectively.
Following infection, the packed cell volume (PC\atl the infected groups decreased to lower
values following the onset of parasitaemia whichtowed to their lowest values by day 8 post
infection. A similar trend was noted in the otheoups (B, C) treated with the extract. The
decrease in PCV was sustained in group E that mfasted but untreated until the death of all
the mice. On the other hand, treatment with bemesillted in the recovery of PCV towards the
normal pre-infection values from day six post inif@e. This was maintained to the end of the
study. The control group did not show any significehange in the PCV values during the study
(Figurel).

The haemoglobin (Hb) concentration dropped shaaply continued until all the animals in the

untreated group died. In the groups treated wiéhektract the Hb concentration reduced from
day 4 post infection and this was sustained toett of the study. The reduction in the Hb
concentration was higher in the untreated groum tth@ extract administered groups. In the
group treated with berenil, the Hb concentratiors &knost recovered to the pre-infection values
day 6 post infection(Figure 2). The result of tleel mblood cell (RBC) count fluctuated but

indicated similar trends to those of PCV and Hlalinthe groups throughout the study period

(Fig.3).

Table 1. Parasitaemia deter mination.

Dayspost | Group | Group | Group | Group | Group
infection A B C D E

0 0 0 0 0 0

2 0 6.1 6.1 0 6.1

4 0 8.2 8.6 0 8.1

6 0 8.7 8.7 0 8.9

8 0 9.0 9.0 0 9.0

Values are represented as log no of parasite.
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Figure 2. Haemoglobin concentration (g/dl) of the mice infected with Trypanosome brucei.
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Figure 3. Red blood cell count (mm?®) of the mice infected with Trypanosome brucei.

4. Discussion.

The results from the study indicated that the inesit dose of the neem seed oil used was not
effective in clearinglrypanosoma brucei from the blood of the infected mice. This can bers
from the continued detection of the parasites @ lilood 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 ratelfg 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. This is in line with results of Nwostl al. [10]. This could explain the increased
parasitaemia in all the infected groups (BCE) dtfiter initial detection of parasites in the blood
and its progression during the study period. Trseilte of Noket al. [6] showed that the leaf
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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 HAyypanosoma

brucei.

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 the Neem see@vbith was most severe in the infected but
untreated group(group E). Although, there was dime the haematology, the seed oil also led
to the slight recovery in the haematological pananseof the infected groups thus suggesting a
modulatory effect. However, the results showed thare was a significant recovery of the
haematological profile of the group administeredhwberenil when compared with the other
infected groups. Also, the results showed thattimeat with berenil cleared the parasites from
circulation two days after infection. The resulftsNavosuet al. [10] showed that the stem bark
extract of Sacoglottis gabonensis improved the haematological profile of rats inéttwith
Trypanosome congolense. Anaemia has been shown in previous reports thb@enmon in natural
and experimental trypanosomosis in animals [1021925].

Because of the shorter period of observation ardsthgle dose administration, we could not
determine if there was relapsed infection in theugrtreated with berenil as relapse infection has
been reported in some previous studies followiegtment of trypanosome-infected animals [1,
26-28]. This could be because of the inabilityha# tlirug to cross the blood-brain barrier [29,30].

In conclusion, the seed oil éfzadrichta indica does not possess tryponocidal activity against
Trypanosoma brucei brucel as against the reported anti-trypanosomal actofityhe leaf extract.
Also, the seed oil has modulatory effect on thentetelogy of the infected mice.
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