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ABSTRACT 
 

A total of 1021 randomly selected serum samples of adult male goats that had been screened for 
trypanosome infection were assayed for sperm antibodies using the immunoperoxidase staining technique. 
The result of the trypanosome screening revealed that 586(57.39%) goats were positive for trypanosome 
infection, while 435(42.61%) were negative. The assay for sperm antibodies showed that 482(47.21%) 
animals were positive, while 539(52.79%) were negative. In the group that was positive for trypanosome 
infection, 364(62.12%) animals were positive, whereas 222(37.88%) were negative for sperm antibodies 
(P<0.001).  The group that was negative for trypanosome infection, had a significantly lower number and 
proportion 118(27.13%) of positive compared to 317(72.87%) negative for sperm antibodies. Out of a total 
482 goats that were positive for sperm antibodies, a significantly higher number, 364(75.52%), were 
positive than 118(24.48%) that were negative for trypanosome infection (P<0.001).  In the group that was 
found negative for sperm antibodies, a significantly lower proportion, 222(41.19%), was positive compared 
to 317(58.81%) that were negative for trypanosome infection (P<0.001). Seropositivity to sperm antibodies 
was positively correlated to trypanosome infection (P<0.001).  Further work on the pathogenesis of sperm 
antibody production in trypanosome infection is advocated. 
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INTRODUCTION 
 

Goats are among the important domestic farm 
animals in the world (Lloyd, 1982). They are extensively 
kept in West Africa and found in all parts of Nigeria 
(Obudu et al., 1995) and contribute immensely to the 
supply of animal protein in human nutrition. 

Infertility is one of the most serious problems in 
animal production, resulting in culling of farm animals 
including goats. Infertility associated with sperm 
antibodies has been reported in humans and animals 
(Fayemi et al., 1992; Kamada et al., 1999; Waziri and 
Fayemi, 2000).  Although autoimmunity to sperm has 
been recorded in goats (Waziri and Fayemi, 2000), its 
pathogenesis has not been clearly elucidated. 

Testicular lesions like orchitis and testicular 
degeneration have been reported in Trypanosoma vivax 
and T. brucei infections in mice (Anosa and Kaneko, 
1984), sheep and goats (Anosa and Isoun, 1980) and 
cattle (Isoun et al., 1976).  The objective of this study 
was to investigate whether there is any correlation 
between trypanosome infection and sperm antibody 
production in goats. 

 
MATERIALS AND METHODS 

 
Serum samples collected from adult male goats 

(bucks) of the Red Sokoto (Maradi) breed at diagnostic 
laboratories in the subhumid south western parts of 
Nigeria were used for this study. The sera were stored 
in deep freezer at -20oC until used for sperm antibody  

 
screening. The samples were randomly picked and the 
screening for trypanosome infection was only carried 
out after the screening for sperm antibodies.   

Sera from 1021 bucks were tested for sperm 
antibodies using the immunoperoxidase staining 
technique previously described by Holcberg et al. 
(1986) and modified by Fayemi (1988). Briefly, semen 
samples collected from these bucks were pooled 
together, centrifuged and washed three times in 0.1M 
phosphate buffered saline (PBS). The washed sperm 
cells, suspended in PBS were used to make smears on 
slides and fixed with methanol. The slides were 
incubated for 2 hours at 40C with 1% bovine serum 
albumin (BSA), washed and incubated with various 
dilutions of the test sera in 0.005M PBS, and the 
controls for 1 hour at 370C.  The control sera were 
obtained from 2-week old male kids (young goats). The 
slides were then washed for 15 minutes in PBS, 
followed by incubation with peroxidase-conjugated 
rabbit anti-goat 1gG (Sigma, 1:1200) for 45 minutes. 
The slides were washed in PBS for 15 minutes before 
incubating with substrate for 5 minutes at room 
temperature. The substrate solution was 10 mg 3, 3 
Diaminobenzidine tetrahydrochloride (Polysciences, 
Inc) dissolved in 30 ml Tris buffer (0.05M, pH 7.6 at 
250C) and 3% hydrogen peroxide (H2O2).  The slides 
were washed in PBS, mounted in 10% glycerol in PBS, 
covered with cover slip and examined under a light 
microscope. Slides showing dark-brown staining of the 
sperm membrane were considered positive for sperm 
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antibodies. The results of the trypanosome screening 
were compared to the results of the sperm antibody 
assay. 
 
Statistical analysis 

The results of the trypanosome screening test and 
sperm antibody assay were analysed by the logistic 
regression analysis, using the Panacea package, 
University of Minnesota, USA (Steel and Torrie, 1990). 
 

RESULTS 
 

In this study, 1021 serum samples were screened 
for trypanosome infection and sperm antibodies.  Of the 
1021 goats, 586(57.39%) were positive for 
trypanosome infection, while 435(42.62%) samples 
were negative. The sperm antibody assay showed that 
482(47.21%) samples were positive, while 
539(52.79%) were negative. Out of the 586 goats that 
were positive for trypanosome infection, 364(62.12%) 
were positive for sperm antibodies compared to 
222(37.88%) that were negative, whereas in the group 
of 435 goats that was negative for trypanosome 
infection, 118(27.13%) were positive for sperm 
antibodies compared to 317(72.87%) that were 
negative.  In the group that were positive for sperm 
antibodies (482 goats), 364(75.52%) were positive for 
trypanosome infection compared to 118(24.48%) that 
were negative. Out of 539 goats that were negative for 
sperm antibodies, 222(41.19%) were positive for 
trypanosome infection compared to 317(58.81%) that 
were negative. 

These results show that the proportion of goats 
positive for trypanosome infection was significantly 
higher than those negative (P<0.01) and the proportion 
of goats that were positive for sperm antibodies was 
lower than those negative (P<0.05).  In the group 
positive for trypanosome infection, the proportion of 
goats that were positive for sperm antibodies was 
significantly higher than those negative for these 
antibodies (P<0.001). The animals that were negative 
for trypanosome infection had significantly lower 
proportion positive for sperm antibodies (P<0.001).  In 
the group that were positive for sperm antibodies, a 
significantly higher proportion was positive for 
trypanosome infection compared to those negative for 
the infection (P<0.001).  In contrast in the animals 
negative for sperm antibodies, significantly lower 
proportion was positive for trypanosome infection than 
those negative (P<0.001). Seropositivity to sperm 
antibodies was significantly correlated to trypanosome 
infection (P<0.001). 
 

DISCUSSION 
 

Results of the present study show that a 
significantly higher proportion of goats screened were 
positive for trypanosome infection. This is not 
unexpected in an environment where the disease is 
enzootic. The difference in proportion was not 
deliberate because the results of the trypanosome 

screening were not obtained until after the sperm 
antibodies screening was conducted. 

A significantly higher proportion of goats positive 
for trypanosome infection were seropositive for sperm 
antibodies (P< 0.001) and there were significantly more 
negative cases among those that were negative for 
trypanosomosis (P< 0.001).  This was confirmed by the 
fact that there was a significant correlation between 
trypanosome infection and sperm antibody production 
(P<0.001).  This correlation was also evident from the 
results in the group that was positive for sperm 
antibodies, where a significantly higher proportion had 
trypanosome infection compared to those that were not 
showing trypanosome in the blood (P<0.001).  Also 
goats that were negative for sperm antibodies had 
significantly lower proportion carrying the 
trypanosomes infection in the blood (P< 0.001). 

Sperm cells are highly immunogenic and express 
numerous sperm-specific antigens that first appear at 
puberty and can stimulate both auto–and allo-immune 
responses, leading to immunological infertility (Millette 
and Bellve, 1977).  Since in the later stages of meiosis 
and subsequent spermiation, sperms are isolated within 
the lumen of the seminiferous tubules by a blood-testis 
barrier produced by the tight junctions between Sertoli 
cells (Tung, 1980), they are not normally exposed to the 
immune system. This blood-testis-barrier can be 
disrupted by genital infections (Witkin and Toth, 1983) 
and, therefore, predisposes to sperm antibody 
formation. 

Trypanosome infections, especially T. congolense 
and T. vivax, have been shown to be associated with 
testicular lesions viz severe degeneration, necrosis and 
focal calcification of the seminiferous tubules in rams 
(Edeghere and Falope, 1985). Trypanosoma vivax 
caused testicular degeneration, testicular atrophy and 
total disappearance of spermatozoa in very severe cases 
in rams, goats (Anosa and Isoun, 1980) and bulls (Isoun 
et al., 1976).  These testicular lesions can lead to 
disruption of the blood-testis-barrier, resulting in 
production of sperm antibodies. 

The presence of sperm antibodies in animals that 
did not show infection with trypanosomes in the blood 
may be a result of damage due to other infections. It is 
also possible that these animals were infected with 
trypanosomes in the past but did not carry the 
organisms in the blood at the time of screening. 
According to Ikede and Akpavie (1982), damage done 
to the reproductive organs of T. brucei infected male 
rabbits within two to three weeks of infection was only 
partially resolved four to five months after the 
elimination of the parasites by chemotherapy. 

Sperm antibodies have been associated with 
infertility in human and animals (Menge et al., 1982; 
Fayemi et al., 1992; Clarke et al., 1995; Kamada et al., 
1999; Waziri and Fayemi, 2000;) and their 
consideration in infertility investigation has become 
important.  Since this study has demonstrated a possible 
correlation of serum sperm antibodies with 
trypanosome infection, further work on the 
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pathogenesis of sperm antibody production in 
trypanosomiasis is suggested. 
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