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Objective: To investigate the effects of immediate post—partum infection with Trypanosoma
brucei (T. brucei) on dam and offspring. Methods: Sixty female Albino rats (Rattus norvegicus)
weighing between 130-170 g were used as animal model. The animals were divided as follows:
25 infected between 1-5 days post partum; 10 infected unbred as positive controls; and 25
uninfected as negative controls. The following parameters were evaluated: packed cell volume
(PCV), level of parasitaemia, survival time, litter size and litter weight at birth and on days 7,

Keywords: 14 and 21 post delivery, using conventional methods. Possible trans—mammary transmission of
Trypanosoma brucei infection to litter through milk was also assessed. Results: The results showed a comparatively
Post—partum (P< 0.05) higher mean PCV value for the uninfected negative control on the 8" day post infection
Infection compared with the infected groups which corresponded with the increasing level of parasitaemia
Litter in the two infected groups. Mean litter size and litter weights were higher (P< 0.05) in the
Parasitaemia. uninfected controls on the 21" day. Survival time in the infected groups were similar. No evidence

of trans—mammary transfer of infection was recorded. Conclusion: T. brucei infection during

immediate post partum period is detrimental to the dam and impairs growth of the offspring.

1. Introduction

Trypanosomosis is a complex disease of both animals and
man, caused mainly by the pathogenic tsetse—transmitted
protozoan haemoflagellate parasites belonging to the genus
Trypanosomall2]. The disease is endemic throughout sub—
Saharan Africa and is a major constraint to livestock
productioni3l. The disease is considered, along with malaria,
cancer and heart diseases, as among the most devastating
to mankind(4l. The infection in animals is characterised
by intermittent fever, anaemia, emaciation, impairment
of immune function, and more importantly reproductive
disorders. Death would occur if the animals remained
untreatedi5.6.

The endemic nature of the disease in sub—Saharan Africa
makes it possible for female animals to be infected at
any stage in life (pre—pubertal, pubertal, gestational and
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post partum periods). The parasite is classified into the
“humoral” and “haematic” groups, depending on whether
they invade tissues and organs of the host (humoral) or
are confined to the blood vessels (haematic)l7l. One of the
preferred predilections of the “humoral” subtype to which
Trypanosoma brucet (T. brucet) belongs is the gonads
where the infection is associated with adverse reproductive
disorders such as irregular oestrous cycles, anoestrus,
abortion, stillbirth and neonatal deathis-111.

Although reports on the clinical and pathological
manifestations of trypanosomosis in domestic animals
have been well documentedi9.11-13], there is paucity of
information on the effects of the parasite on the dam and
offspring during the immediate post partum period.

The present study was therefore designed to determine
the effects of immediate post partum T. brucei infection on
the dam and offspring, including an evaluation of possible
trans—mammary transfer of infection, using rat as model.

2. Materials and methods

2.1. Experimental animals



532

Seventy two mature out—bred Sprague—Dawley albino rats
(Rattus norvegicus) comprising 60 females and 12 males were
used for the study. Just before commencing the study, all
the animals weighed between 130 and 170 g, aged between
12 and 15 weeks. Throughout the study, they were housed
at room temperature of 28-32 °C in the Laboratory Animal
Unit of the Faculty of Veterinary Medicine, University of
Nigeria, Nsukka, using stainless steel cages. They were fed
ad libitum with commercial feed (Top Feed Nigeria Ltd)
containing 16% crude protein and 4.5% fibre. Clean water
was also provided freely.

2.2. Source of trypanosomes

T. brucei stock maintained on albino rats was used for the
study. This strain was originally isolated from a clinically
infected dog and was identified at the Clinical Laboratory
of the University of Nigeria Veterinary Teaching Hospital,
Nsukka, Nigeria. Each infected animal received 2.50 X 10’
trypanosomes administered intraperitoneally as 0.1 mL
suspension in normal saline. Confirmation of infection was
done starting from day 4 post—infection using haematocrit
method as described by Murray et all141.

2.3. Determination of successful mating

The vaginal plug method of Bennett & Vickeryl15 modified
by Ochiogu et alll6l. was used in determining successful
mating. Briefly, each female rat sequentially paired with
a male of proven fertility. The vaginal smear of the rat was
made on a labelled clean glass slide with the aid of wet
cotton swab dipped in fresh normal saline and inserted into
the vagina to a depth of approximately 1 ¢cm. The wet smear
was examined grossly for the presence of protein coagulates
(remnants of copulatory plug) which were taken as evidence
of successful mating. This procedure was carried out at 12—
hour intervals. The day remnants of the plug were found was
regarded as day 1 of pregnancy. Increase in body weight was
used in assessing progress of pregnancy.

2.4. Determination of packed cell volume (PCV) and level of

parasitaemia

Packed cell volume (PCV) was determined by the
microhaematocrit method(17], while the level of parasitaemia
was assessed starting from day 4 post—infection and
at intervals of 4 days using rapid matching method as
described by Herbert and Lumsden(18l. Body temperature
was monitored using a clinical thermometer.

Table 1
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2.5. Assessment for possible trans—mammary transmission of
T. brucet infection

Blood collected from litters of infected mothers was
screened and assessed for trypanosomes by the rapid
matching method of Herbert and Lumsdenl18] and the
method of Murray et all141.

2.6. Experimental design

Seventy two rats were used for the study. Twelve of the
animals were males used solely for the purpose of mating.
The remaining 60 females were randomly assigned to three
groups as follows: Group 1 comprised 5 rats infected with
trypanosomes on each of the 5 days post partum. Since data
from this group were similar, the results of the 5 days post
partum were merged. Group 2 comprised 25 rats that littered
but not infected. This group served as negative control. Ten
rats in group 3 were unbred but infected. This group served
as the positive control. The following parameters were
evaluated: PCV, level of parasitaemia, survival time (defined
as the time, in days, between infection and death), and litter
size and litter weight (g) at birth and on days 7, 14, and 21
post delivery. The pups of infected mothers were screened
for trypanosomes during these periods to verify trans—
mammary transmission of infection.

2.7. Data analysts

Data generated from the study were subjected to analysis
of variance (ANOVA) and Student’s ¢— test as appropriate.
Variant means in the ANOVA tests were separated by the
least significant difference (LSD) method. The results are
presented as the means #* standard error of the means.

3. Results
3.1. Packed cell volume (PCV)

The results of PCV showed a significantly higher (P < 0.05)
value before infection and on the 4" day post infection for
the unbred but infected rats in group 3 than for rats in group
1 that were infected post partum and group 2 that littered
but was uninfected (Table 1). However, from day 8 post
infection until the 16" day, the mean PCV of the uninfected
was significantly (P<0.05) higher than that of the infected
groups.

The effect of T. brucei infection on the PCV of rats infected within 5 days post partum, compared with uninfected and infected but unbred control

groups.

Mean packed cell volume (PCV) (%)

Post infection period(days)

Infected within 5 days post partum (25) Uninfected (25) Infected unbred (10)
Before infection 37.84" £ 0.37 38.02" + 0.28 43.40" £ 0.42
4 38.68" + 0.29 38.46" + 0.36 43.30" £ 0.47
8 37.84"+0.34 40.36" £ 0.32 40.80" £ 0.53
12 36.72" £ 0.31 42.24" +0.33 38.90" £ 0.81
16 33.80" + 0.44 4337 £ 0.38 35.20" + 0.64

Results are presented as the means =+ standard error of the means, numbers of animals used are indicated in parentheses, “'different superscripts

in arow indicate significant difference between the means: P < 0.05.
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3.2. Level of parasitaemia

There was no significant difference (P>0.05) between the
mean levels of parasitaemia of the group infected post
partum when compared with the infected but unbred control
group (Table 2).

Table 2
The level of parasitaemia of rats infected with 7. brucei within 5 days
post partum compared with infected but unbred control group.

Mean level of parasitaemia (10%/mlL)
Infected within 5 days ~ Infected but unbred

Post infection

period (days) post partum (25) control (10)
4 0.80 +0.22 0.60 + 0.38
8 14.80 +4.20 74.16 £ 37.56
12 227.96 + 32.45 344.79 £ 129.18
16 689.36 + 55.08 656.00 + 97.60

Results are presented as the means + standard error of the means,
numbers of animals used are indicated in parentheses.

3.3. Litter size and litter weights

As shown in Table 3, the mean litter size and litter weights
of the rats infected post partum were significantly lower
(P<0.05) than those of the uninfected control group on day
21 post delivery, even though there was no significant
difference (P>0.05) in these parameters between the groups
at birth and on days 7 and 14 post delivery.
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3.4. Survival time
There was no significant difference (P>0.05) in the survival

time between the rats infected post partum and their
infected but unbred counterparts (Figure 1),
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Figure 1. The survival time (in days) of rats infected with T. brucei
1-5 days post partum, compared with survival time of infected but
unbred control group.

Table 3
The litter size and litter weight (g) of rats infected with 7. brucei 1-5 days post partum compared with the litters of uninfected control group.
Time period Mean litter size Mean litter weight (g)

Infected Uninfected Infected Uninfected
At birth 7.88+0.34 7.84+0.32 43.66+1.64 44.12+1.62
Day 7 post delivery 7.50+0.33 6.92+0.40 72.52+2.89 76.52+4.21
Day 14 post delivery 6.54+0.41 6.68+0.41 102.38+7.28 129.10+7.13
Day 21 post delivery 4.55°+0.61 6.64"£0.40 86.44'+11.46 186.90"+10.28

Results are presented as the means, with the standard error of the means indicated in parentheses. *’Different superscripts in a row denote

significant difference between the means: P<0.05.

3.5. Trans—mammary infection

Screening of the blood of the pups from infected mothers
showed no evidence of trans—mammary transfer of infection
up till the weaning age of three weeks.

4. Discussion

The results of the present study showed significantly
lower (P< 0.05) PCV values before infection, on day 4 post
infection for the rats in groups 1 & 2 and the uninfected
control group compared with the infected but unbred rats
of group 3 respectively. This difference may be attributed

to the relatively lower PCV values usually observed during
late pregnancy and at the peri—parturient periodl19] or to
blood loss during parturition. It is known that the haemo—
endothelial type of placentation that occurs in rats and
other rodents is normally associated with bleeding following
delivery due to high degree of invasion of the maternal
endometrium by the foetal chorion during placentation|20].
The significantly lower PCV values of the two infected groups
from day 8 post infection suggested that anaemia, which is
a critical lesion of trypanosomosis|21-23] was beginning to be
established.

It is evident from the study that the post parturient stress of
suckling did not significantly alter the level of parasitaemia
of animals that were infected post partum when compared
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with that of the infected but unbred control group. This
similarity in the level of parasitaemia may also account for
the lack of significant difference in the PCV values of these
two groups throughout the study period. This may also be
responsible for the similarity in their survival time post
infection.

Though no significant difference (P>0.05) was observed in
the mean litter size and litter weight between the infected
and uninfected groups at birth and on days 7 and 14 post
delivery, there was a significant (P<0.05) difference in these
parameters between the infected and uninfected group by
the 21" day. This difference may be attributed to malnutrition
arising from the overwhelming nature of trypanosomosis
on the dam of this period, which may have significantly
impaired the neuro—endocrine milk letdown mechanism(24-
261, and by extension, adversely affected the nursing ability
of the rats.

It is worthy of note that despite the fact that T. brucei
belongs to the “humoral” group of trypanosomesl7], no
evidence of transmammary transfer of infection was
observed in this study.

In conclusion, T. brucei infection during the immediate
post partum period could have serious negative health
implications on the dam which could be detrimental to the
growth and development of the offspring even in the absence
of trans—mammary transmission of infection.
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