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Abstract

This study was designed to determine the interaction between parasitaemia, haemato-biochemical indices and gross reproductive
pathologies of 20 adult rabbits (bucks), experimentally infected with Trypanosoma brucei over 12 weeks. Ten out of the 20 rabbit bucks were
inoculated intraperitoneally with 1ml of saline-diluted blood containing 1 x 10° trypanosomes T. brucei brucei, while the remaining ten rabbit
bucks were left uninfected. The infected rabbit bucks were monitored for nine weeks, while the others served as control post-infection.
Parasitaemia was present at day six in the group A animals with mean values of 2.90+0.31, after which there were fluctuations in the levels
of parasitaemia. Peak parasitaemia was attained at day 10 post-infection having a mean value of 3.00+0.33. The overall mean parasitaemia
was 1.99 + 0.25. There was a progressive decrease in PCV with mean values of 40.07 + 0.49 % and 36.42 + 1.15 % for the control and
infected groups, respectively. Haemoglobin concentrations had mean values of 14.31 + 1.012g/dl and 12.21 + 0.39 g/d for the control and
infected groups, respectively, while plasma protein concentrations of infected and control groups had mean values of 6.48 + 0.082 gms/100ml
and 6.41 + 0.17° gms/100ml, respectively. The study revealed a significant decrease (p<0.05) in haematological values and plasma protein
concentrations of rabbit bucks infected with Trypanosoma brucei when compared to the control. It is therefore concluded that the metabolism
and health status of rabbits infected with T. brucei brucei is altered which might lead to increased mortality, infertility and or sterility.
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Introduction

Rabbit meat is ranked sixth after beef, fish, mutton, goat meat
(chevon) and bush meat or game animals in the parametric
assessment of meat animal production and consumption in
Nigeria (19). High prices of beef, chevon, mutton, chicken and
frozen fish make rabbit meat preferable, and it is not only cheap
to produce but saves the cost of refrigeration as its meat is
supplied in a piece—meal suitable for a family’s need or a small
party (21). The white meat of rabbits is very nutritious, easily
digestible and extremely low in cholesterol and sodium level (22).

Trypanosomosis is a group of protozoan infections of both
man and animals caused by trypanosomes, a wasting disease that
is widely spread in tropical areas of Africa and South America
(26). It is a major problem causing economic losses to crop and
livestock production (14). Since the rabbit is a non-traditional
meat source in many homes, its husbandry is becoming
increasingly important for various reasons including its low-
venture husbandry is becoming increasingly important for various
reasons including low-venture starting capital and high
multiplication rate.

The present study was designed to determine the effects of
trypanosome infection on haematological values and plasma
protein concentration of rabbit bucks experimentally infected
with Trypanosoma brucei.

Materials and Methods

Animals

Twenty (20) domesticated adult rabbit bucks weighing an average
of 2.0 + 0.8 kg were acquired from a rabbitry within the Zaria
metropolis of Kaduna State. The rabbit bucks were kept in
individual fly-proof cages and given access to growers' mash and
water was provided ad libitum. The rabbit bucks were randomly
assigned into two groups; control and infected groups consisting
of ten rabbit bucks, respectively.

Experimental Infection of the Animals

Stability of T. brucei brucei was acquired from the
Department of Parasitology and Entomology of the Faculty of
Veterinary Medicine, Ahmadu Bello University, Zaria. Before
infecting the rabbits, the trypanosomes were maintained by serial
syringe passages in white rats and periodically checked for the
viability of the parasite. Blood was obtained from the passaged
rats by tail bleeding into normal saline and the parasitaemia was
adjusted to 1 x 106 trypanosomes per millilitre (ml) by the method
of Herbert et al, (17). Each rabbit in Group B was inoculated
intraperitoneally with 1ml of saline-diluted blood containing 1 x
106 trypanosomes T. brucei brucei, while Group A rabbits served
as uninfected control.
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Collection of Blood Samples/ Haematological Analysis of
the Blood Samples

Blood samples were collected from all the rabbits by
venipuncture of the ear vein beginning 6 days post-infection for a
total of 12 weeks. The site for the venipuncture was aseptically
prepared and swabbed with methylated spirit and blood was
collected into heparinised capillary tubes with 30 % of each
capillary tube left unfilled. The open end of each of the tubes was
carefully sealed with a flame. The tubes were then loaded into a
microhaematocrit ~ centrifuge  (Hawksley, England) and
centrifuged at 15,000 rpm for 3 minutes. Parasitaemia was
monitored throughout the experiment using Haematocrit
Centrifugation Technique and Thin blood smear.

Thin blood smears. A drop from the blood was put on a clean
glass slide and these were made as in the case of blood smears.
The slides were fixed in methanol for 3-5 minutes and stained
with Giemsa stains for 25-30 minutes then were read using an oil
immersion objective at x100 for identification of trypanosomes
(6).

Concentration methods: Buffy coat examination (also called
the Woo method, (6). The microhaematocrit heparinised capillary
tubes opened at both ends. Blood was taken up at one end by
capillary attraction until about three-quarters of the length of the
tube is filled. The other end of the tube was then sealed over a
burner (taking care not to char the blood) or by the use of

plasticine. The tubes were then placed in the grooves of the
rotor plate, with the sealed end outwards (to prevent the blood
from being thrown out during centrifugation); the cover was
closed and screwed down, and the timing set and spun at high
speed (15,000 rpm) for three to five minutes. After centrifugation,
the tubes were removed, and care was taken that it remains known
to which animal each of the tubes corresponds (6). The tubes were
then examined for the presence of trypanosomes by placing them
on a microscope slide in a slot form. Immersion oil was placed on
the capillary tube, over the region of the tubes where the parasites,
if present, are concentrated and will be visible (buffy coat and
buffy coat/plasma junction) (6).

The packed cell volume (PCV) was estimated using the
microhaematocrit method and haemoglobin concentration was
analyzed by the cyanmethaemoglobin method as described by
Baker and Silverton, (15) during the experiment. The total plasma
protein was determined using the hand refractometer as described
by Benjamin (16). Gross pathological lesions were monitored and
recorded as seen.

Statistical Analysis

Data generated on parasitaemia, and haematological
parameters were expressed as mean + standard error of the mean
(SEM). Student t-test was used to test for differences between
groups using Graph pad prism version 5.0 statistical software.
Values of P<0.05 were considered statistically significant.

Results

Photographs of the genitals in different groups are
demonstrated in figure 1. The infected rabbit bucks had an
average prepatent period of six days post-infection which
gradually rose to a peak by the 10th-day post-infection thereby
followed by a fluctuating parasitaemia and anorexia. The mean
parasitaemia was 1.99 + 0.25. This is illustrated in figure 2.

Data on PCV is presented in Table 1. Statistically, there was
a significant difference in the PCV among the groups. Table 1
shows the mean (xSEM) Packed Cell Volume (%) before the
infection which lasted for 2 weeks, the 3 week which was the
week of infection and the weeks post-infection. The total post-
experimental mean PCV values were 36.42+1.146 and
40.07+0.4877 for Group A and B animals respectively while
rabbits in group A began showing decreased PCV 8 days post-
infection with a mean value of 37.30 £0.7753 and had the least
PCV values at 20 days post-infection with a mean value of
31.38+1.889 while Group B rabbit bucks had the highest PCV
with a mean value of 41.33+2.539 (Figure 3).

There was a statistically significant difference in the
haemoglobin values among the control and infected groups of the
bucks at weeks 7, 8 and 10 (Table 2). Data on the first 2 pre-
infection weeks are presented in table 2. The control and infected
bucks had a total mean post-infection haemoglobin value of
14.31+£1.01 g¢/dl and 12.21+0.39 g/dl respectively (Figure 4).
Statistically, there was a significant difference in the mean plasma
protein values at weeks 6 and 11 among the groups. The control
and infected rabbit bucks had a total mean post-infection plasma
protein value of 6.48 + 0.08 gms/ml and 6.41 + 0.17 gms/ml.

Data on the 2 preinfection weeks, the infection week and
weeks post-infection are presented in table 3 below. Statistically,
there was a significant difference in the mean plasma protein
values at weeks 6 and 11 among the groups (Figure 5; Table 3).
The control and infected rabbit bucks had a total mean post-
infection plasma protein value of 6.48 + 0.08 gms/ml and 6.41 +
0.17 gms/ml.

Figure 1. Photographs of the genitals. A. showing normal scrotal sac and circumference in a normal buck B & C showing orchitis, balanoposthitis,
scrotal dermatitis, scrotal necrosis and excessive thickening of the scrotal corneum.
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Figure 2. Parasitaemia of infected rabbit bucks post-infection (Mean
+SEM). Arrow indicates the point of infection. Key: 1 1-5
parasites/field. 2 1-10 parasites/field. 3 1-15 parasites/field. 4 1-20
parasites/field

Table 1. Mean (+SEM) Packed Cell Volume (%0) of infected and non-
infected rabbit bucks pre and post-infection

Period Time Control (n=10)  Infected (n=10)
Pre-infection 1 38.60 +1.28 40.60+0.72
2

Week of infection 3 39.11 +1.16 37.70 +0.78
Post-infection 4 39.11 £1.16 33.10+2.07
5 38.71 £1.45 34.50+1.45
6 39.00 £1.442 32.50 +1.44
7 39.29+ 1.44¢2 31.38 +1.89°
8 41.33 £2.54 35.75+2.48
9 42.83 +2.822 33.00 +1.39°
10 42.50 £1.65 43.67 £1.87
11 42.50+ 1.65 39.00+ 2.02
12 40.95+0.35¢ 38.86 +0.26°

ab: Means in the same row of each parameter wi
th different superscript letters are statistically (p<0.05) different.

Table 2. Mean (+SEM) Haemoglobin Concentration (g/dl) of infected
and non-infected rabbit bucks pre and post-infection

Period Time (Period Control (n=10) Infected (n=10)

Time)

Pre-infection 1 12.86+0.42 13.54+0.24
2 13.03+0.39 13.97+0.26
Week of infection 3 13.03+0.39 12.56+0.28
Post-infection 4 25.26+£12.19 11.04+0.69
5 12.88+0.40 11.50+0.48
6 12.90+0.46 11.50+0.49
7 13.00+0.492 10.85+0.48 P
8 13.09+0.49 8 10.45+0.63 P
9 13.60+0.82 12.33+0.91
10 13.77+1.142 11.00+0.46°
11 14.17+0.54 14.55+0.62
12 14.17+0.54 13.18+0.79

ab: Means in the same row of each parameter with different superscript
letters are statistically (p<0.05) different.

Table 3. Mean (+SEM) Plasma Protein Concentration (gms/100ml) of
infected and non-infected rabbit bucks pre and post-infection.

Period Time (Period Control (n=10) Infected (n=10)

Time)

Pre-infection 1 6.21+0.37 6.07+0.18
2 6.35+0.31 6.00+0.12
Week of infection 3 6.00+0.12 6.26+0.17
Post-infection 4 6.14+0.14 5.77+0.11
5 6.50+0.22 5.88+0.08
6 6.50+0.222 5.80+0.18P
7 6.50£0.22 6.48+0.25
8 6.00£0.22 6.34+0.14
9 6.93+0.19 6.90+0.39
10 6.90+£0.10 6.83+0.21
11 6.67+0.212 7.72+0.29°
12 6.67+0.21 6.83+0.27

ab: Means in the same row of each parameter with different superscript
letters are statistically (p<0.05) different.
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Figure 3. Mean (+SEM) Packed Cell VVolume (%0) of infected and non-
infected rabbit bucks pre and post-infection.
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Figure 4. Mean distribution of haemoglobin concentration (g/dl) of
rabbits bucks before and post-infection
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Figure 5. Mean distribution of plasma protein (gms/100ml) of rabbits
bucks prior to and post-infection

Discussion

The Trypanosoma brucei brucei used in this study caused
clinical trypanosomosis in all the infected rabbits showing
marked pathogenicity consistence with the findings in
Trypanosoma  brucei brucei infected rabbits (24, 26),
Trypanosoma congolense infected rabbits (13), Trypanosoma
congolense infection in rats (2) and Trypanosoma evansi infection
in rabbits (11). The infection did not cause any death which is
presumed to be due to the strain of the parasite used in this work.

The infected rabbit bucks had an average prepatent period of
six days post-infection which gradually rose to a peak by the 10th
day post-infection thereby followed by a fluctuating parasitaemia
and anorexia which has also been reported to be characteristic of
trypanosomosis (11). Emaciation in the infected bucks was
consistent with the findings of 7, 9 which was reported to be a
result of the trypanolytic crisis which occurs in the peripheral
blood of the infected host in the early stage of the disease (12). 8
& 1 reported an eventual disappearance of parasites from
peripheral circulation which was also observed during this
experiment 28 days post-infection. This study has indicated that
T. brucei brucei is pathogenic to rabbit bucks and could be
detrimental to the efforts to increase animal protein and the socio-
economic well-being of the tsetse endemic areas in the country
where rabbit farming is important.

There should also be improvements in the level of infectious
diseases research which should be based on newer basic science
techniques including molecular diagnostics and areas of genetic
algorithms and ant colony optimization to combinatorial
optimization problems (4, 5, 10).

The drop in the PCV values observed during the infection and
the eventual increase in the PCV values noticed had been reported
by (18). There were fluctuations in the total plasma protein with
a peak increase at 8 weeks post-infection in consistence with the
findings of (23) who had an increase in total serum protein level
to a peak at 21 days post-infection but disagree with (20) who
reported decreased in total protein in cattle infected with T.
congolense. The increase in total protein could be due to increase
demand for the sub-fraction involved in the immune responses
like immunoglobulin M (IgM) for the control of the infection
(13).

There were genital lesions within 13 - 29 days post-infection
such as alopecia, scrotal dermatitis/orchitis, balanoposthitis,
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increased scrotal diameters, scrotal necrosis, excessive thickening
of the scrotal corneum, periorchitis, epididymitis, severe
testicular degeneration and haemorrhages.

There are direct and indirect detrimental effects of
trypanosomaosis on reproduction in male and female animals. It is
well established that most tissues and organs are damaged during
infection. The reproductive system which is controlled by a well-
coordinated and efficient neuro-endocrine system has been
reported in the literature to be affected in both natural and
experimental trypanosome infections (3). The hormones involved
in reproduction originate in three principal structures which are
the hypothalamus, the pituitary and the gonads. Any detrimental
effect on any of the organs would result in detrimental effects on
reproduction. It has been well established that severe
degenerative changes of the interstitial cells of Leydig within the
testes take place, and these cells are responsible for the production
of testosterone, which is the hormone responsible for libido,
anabolic effects and secondary male characteristics (25, 29 & 30).
Therefore, poor libido or lack of libido in all-male species with
trypanosomosis is a possibility, which can be supported by
observations where it was reported that chronic T. congolense
infections in cattle may lead to loss of libido, interference with
reproduction and delayed puberty in calves (27) found low levels
of plasma testosterone in goats infected with T. congolense. Some
pathogenic effects on the male reproductive system have been
reported. The reduced libido, increased scrotal diameters, scrotal
inflammations,  alopecia, periorchitis, severe testicular
degenerations, balanitis, and abnormal spermatogenesis in the
infected rabbit bucks agrees with the findings of trypanosoma
infected animals as reported by 28; 25; 29, which may be
influenced by the effect of trypanosomes on the testis affecting
the Leydig cell steroidogenesis (30) through the indirect effects
of pyrexia and the accompanying waves of increasing
parasitaemia during infection and increased scrotal temperatures
(31).

This study reveals that T. brucei brucei may be a threat to the
reproductive performance of rabbit bucks and could be
detrimental to the efforts to increase animal protein and the socio-
economic well-being of the tsetse endemic areas in the country
where rabbit farming is important. The study also showed a need
of considering trypanosomosis as a differential diagnosis when
previously productive rabbit bucks suddenly have a low libido
and develop serious reproductive anomalies, especially in tsetse
endemic areas. This study has provided some evidence that T.
brucei brucei is pathogenic to rabbit bucks and that they could
serve as reservoirs of the infection for ruminants and
domesticated dogs used as pets and for hunting.

However, further studies should be carried out in tsetse
endemic areas on the role of nutrition in the Pathogenicity and
haemato- biological values of T. brucei brucei infection in rabbit
bucks. Further studies should be carried out to ascertain if
chemotherapy can limit the infection and enhance early recovery
from clinical and haemato-biological damages and which of the
chemotherapeutic agent is more potent and safest in the treatment
of the infection in rabbit bucks.
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