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Abstract 
Infection. The effect being severe in T. b. brucei but moderate in T. evansi infection and mixed infections which may affect spermato-
genesis and male secondary sex characteristics. Seminal plasma ascorbic acid may have considerable role in improving male fertility 
potential in the control group. Ascorbic acid is present at approximately ten fold higher concentration in seminal plasma as compared 
to blood and is mostly secreted from seminal vesicles. Depletion of ascorbic acid pool of the host during the infection was postulated 
as a possible cause of the iron sequestration. Oxidative stress is known to be implicated in a variety of pathophysiological events that 
cause male infertility. The present study aimed to investigate the effect of T. evansi and T. b. brucei on seminal plasma ascorbic acid 
and semen quality and its relation to serum free testosterone in Yankasa rams. Sixteen (16) Yankasa rams aged between 24 and 30 
months and weighed between 22 to 25 kg were .purchased from Tike market Mubi. They were screened for the presence of endo and 
ectoparasites. The rams were thereafter treated with Oxytetracycline (Tridax®) intramuscularly, at a dose of 20 mg/kg. Body weight 
and Albendazole orally, at a dose of 7.5 mg/kg body weight. The rams were sprayed against ectoparasites with Diazinon (Diaznol®, 
Animal Care, Nig. Ltd.). They were allowed to acclimatized for four weeks and ear-tagged for the purpose of identification in a clean 
fly proof house, adequately fed and given water ad libitum. By the end of the four weeks acclimatization the rams were randomly 
grouped into four experimental groups of four rams each, based on their weights. The rams in groups 1, 2 and 3 were experimentally 
infected with T. brucei brucei, (Emodike strain), T. evansi and mixed inoculum of both parasites, respectively while those in group 4 
served as the naive control. Each infected ram received 2ml containing 2x106 trypanosomes via the jugular vein. Each infected ram 
received 2ml containing 2x106 trypanosomes via the jugular vein. The seminal plasma ascorbic acid was measured spectrophoto-
metrically. Ascorbic acid stock solutions were prepared from L ascorbic acid. The HPLC grade methanol and acetic acid glacial were 
used. 0.45 µm Millipore solvent filter, was used for all reagent and standard solutions. All samples were vortexed for 20 seconds and 
cold-centrifuged at 10000 rpm for 3 min. Each supernatant was kept at −24°C until a 20 µl aliquot was injected onto the HPLC system 
(Buck scientific BLC 10/11, Las Vegas, USA). Blood was obtained through vein puncture into vaccutainer tubes for serum testosterone 
analysis. It was then centrifuged at 1500rpm for 5 min and serum obtained was stored at -200C until laboratory analysis was car-
ried out. Serum testosterone was determined using testosterone enzyme immunosorbent assay (ELISA) kit (Diagnostic Automation/
Cortes Diagnostic Inc. Immuno Diagnostics CA, Woodland Hills, Califonia) according to the manufacturer’s instructions. Each sample 
was analyzed in dublicate and absorbance was measured at 450 nm with an ELISA reader (ROBONIK ELISA Plate Analyser, model: 
Readwell Touch). The seminal plasma ascorbic acid in this study was significantly lower in the infected rams than in the normal con-
trol rams. In this study there was increase (higher) semen volume in the infected compare to the control group which could be due to 
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high genetic potential and better semen production. The semen concentration of the infected group was significantly lower compared 
to the uninfected control animals. Examination of testosterone profile of the infected Yankasa rams revealed that these animals suf-
fered from a significant decrease in the levels of testosterone when compared to the control group the present study concluded that 
the testosterone production in Yankasa rams were significantly reduced or depleted following trypanosome

Trypanosomiasis is well known as one of the leading causes of lim-
iting livestock production in Africa, especially in the sub-Saharan 
region. From the economic point of view, it is one of the main factors 
which threaten the food security in Africa especially in a country 
like Nigeria (Amin et al., 2020). T.brucei brucei has no regional epi-
zootical limitations and it causes virulent disease described as Na-
gana in animals side by side with sleeping sickness in several part of 
sub-saharan Africa. Sheep infected with T. brucei brucei developed 
acute coagulative necrosis and leucocytes infiltration of the anterior 
pituitary as well as localization of trypanosomes in the pituitary tis-
sue. T. evansi causes an epidemic of a disease called “Surra”, which is 
of great economic importance in Africa. The mammalian testis ful-
fils a dual role of exocrine and endocrine organ by producing sper-
matozoa and testosterone respectively. Conventional semen param-
eters, mainly sperm count, motility and morphology are among the 
many predictive factors for male infertility (Agarwal et al., 2016). 
A considerable amount of variability has been shown to exist in 
various semen characteristics within and among individuals. These 
variations have been largely attributed to several modifiable intrin-
sic and extrinsic factors. These factors include the length of sexual 
abstinence, ejaculation frequency and method of collection. Other 
factors that have the potential to influence semen quality are gen-
eral health and lifestyle, infection, dysfunction of male sex glands 
(Ayad et al., 2018). Seminal plasma is a complex fluid, which serves 
as a vehicle for transporting ejaculated spermatozoa towards their 
journey from the testes to their target, the oocyte. Seminal plasma 
not only transports the spermatozoa but also provides protection 
and nutrition to the spermatozoa during their onward movement in 
the female reproductive tract (Talluri et al., 2017)

Ascorbic acid is present at approximately ten fold higher concentra-
tion in seminal plasma as compared to blood and is mostly secreted 
from seminal vesicles. Ascorbic acid acts as an electron donor that 
reacts with superoxide, hydroxyl and peroxide radicals to form de-
hydroascorbic acid. Sperm cytoplasmic volume is very low and its 

cytoplasm contains only low concentrations of free radical scav-
enging enzymes. In contrast, seminal plasma is well endowed with 
an array of antioxidant defence mechanism to protect spermato-
zoa against oxidants (Kothari et al., 2017). Ascorbic acid level in 
seminal plasma were found to be positively correlated with sperm 
concentration, sperm motility, normal sperm morphology and 
closely related to male fertility (Ko et al., 2012). Oxidative stress is 
an imbalance between free radical generating and scavenging ac-
tivities, resulting in the accumulation of oxidation products which 
are capable of causing tissue damage (Al-saab, 2015). Depletion of 
ascorbic acid pool of the host during the infection was postulated 
as a possible cause of the iron sequestration (Igbokwe, 2018). Oxi-
dative stress is known to be implicated in a variety of pathophysi-
ological events that cause male infertility (Fraczek et al., 2020).

Testosterone is responsible for the masculinization characteris-
tics and development of secondary male sex characteristics. Tes-
tosterone’s function during puberty includes development of the 
penis, enlargement of the prostate and seminal vesicles, increas-
ing bone mineral density, and redistribution of body fat and hair 
(Wilczynski and Lily Agrawal, 2015). Testosterone is a key media-
tor in the expression of numerous morphological and behavioral 
traits in mammals, but the factors underlying individual variation 
in circulating testosterone levels are poorly understood. The level 
of testosterone in the blood circulation of rams varies by breed, 
age, nutrition, season, and manifestations of estrus in ewes (Mak-
simovic et al., 2016).

The present study aimed to investigate the effect of T. evansi and T. 
b. brucei on seminal plasma ascorbic acid and semen quality and 
its relation to serum free testosterone in Yankasa rams.

Sixteen (16) Yankasa rams aged between 24 and 30 months and 
weighed between 22 to 25 kg were .purchased from Tike market 
Mubi. They were screened for the presence of endo and ectopar-
asites.The rams were thereafter treated with Oxytetracycline 
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Semen collection was done weekly between 9am and 10am, by 
electrostimulation with the help of a portable battery-powered 
electro-ejaculatory mini tube (Lane Ram Ejaculator, model C27113) 
for small ruminants. The rams were adequately restrained, the pre-
puce was washed and dried using cotton wool soaked in diluted 
chloroxylenol (0.002%; DettolR) to remove dirts and debris. The 
probe of the electro-ejaculator was lubricated using petroleum 
jelly and inserted into the animal‘s rectum and switched on, this re-
sult in erection and subsequently, ejaculation. Semen begin to flow 
once the animal has achieved excitation by the stimulatory action 
of the electroejaculatory device. The impulses consist of applying 
the stimulus at an interval of 5 seconds, with 5 seconds break. The 
ejaculates was collected into pre-warmed, sterile and graduated 
transparent collection tube, labelled and kept in a water bath at a 
temperature range of 35-37ºC. This was done to prevent tempera-
ture changes which may affect the quality of semen before analysis. 
Seminal parameters (volume, pH, sperm concentration, sperm mo-
tility, percent of live sperm, and percent of sperm showing morpho-
logical abnormalities) were evaluated. Semen volume was deter-
mined by direct reading the graduated tubes. pH was determined 
by inserting a pH meter (Jenway, model 3025) into the collection 
tube and the value was then taken. Sperm motility was determined 
by placing a drop of raw undiluted semen on a pre-warmed slide 
then cover-slipped and viewed using a field microscope at X40 
magnification. Sperm concentration was evaluated by visual count 
under the microscope using improved Neubauer Haemocytometer. 
The sperm cells were immobilized using a 1% formaldehyde solu-
tion prior to counting. The raw semen was mixed thoroughly and 
filled into the unopette capillary tube with a dilution ratio of 1:10. 
The diluted semen was thereafter transferred unto the haemocy-
tometer chamber and counted under the microscope. The number 

of sperm cells counted using the haemocytometer multiplied by a 
million (106) was the concentration per ml of the raw semen. The 
percentage live sperm and spermatozoa morphological abnormali-
ties were determined using Eosin-Nigrosin stain technique, ap-
plied on a glass slide. The staining mixture consist of 1% Eosin B 
and 5% of nigrosin in 3% sodium citrate dehydrate solution. One 
drop of raw semen was added to one drop of the stain, thereafter 
it was mixed thoroughly and a fresh smear was made from it. The 
slide was then examined under a light binocular microscope at X40 
magnification. A minimum of 100 spermatozoa was counted and 
the percentage of each estimated. The live-dead staining principle 
was based upon the observation that Eosin-B penetrate the dead 
sperms (thereby making them appear pink), while the viable sperm 
cells repelled the stain and appeared unstained (white).The semi-
nal plasma ascorbic acid was measured spectrophotometrically 
and sample for serum free testosterone was sent to laboratory.

Serum testosterone was determined using testosterone enzyme 
immunosorbent assay (ELISA) kit (Diagnostic Automation/Cortes 
Diagnostic Inc. Immuno Diagnostics CA, Woodland Hills, Califonia) 
according to the manufacturer’s instructions. The principle of this 
technique is that specific antibodies to trypanosomes can be de-
tected by enzyme-linked anti-immunoglobulins using solid-phase 
polystyrene plates coated with soluble antigen. 96 coated wells 
were secured in the reader holder and 10µl of standards, speci-
mens and controls were dispensed into appropriate wells and 10 

Principle: Semen sample was centrifuged at 4000 rpm for 5 min. 
A 100 µl aliquot of supernatant was admixed with 900 µl of cold 
methanol (100%). All samples were vortexed for 20 seconds and 
cold-centrifuged at 10000 rpm for 3 min. Each supernatant was 
kept at −24°C until a 20 µl aliquot was injected onto the HPLC sys-
tem (Buck scientific BLC 10/11, Las Vegas, USA). The experiments 
were performed in isocratic mode in different mobile phase com-
position. The mobile phase consisted of 2.5% acetic acid glacial and 
80% methanol in dH2O, and then it was filtered through a 0.45 µm 
filter under vacuum and degassed before use. The flow rate was 
maintained at 1.50 ml/min and spectrophotometric detection at 
254 nm was employed. The isocratic chromatographic system was 
conditioned by passing the eluent through the column until a stable 
base line was observed. Then, repeatable retention times were ob-
tained for three subsequent injections.

(Tridax®) intramuscularly, at a dose of 20 mg/kg.body weight and 
Albendazole orally, at a dose of 7.5 mg/kg body weight. The rams 
were sprayed against ectoparasites with Diazinon (Diaznol®, An-
imal Care, Nig. Ltd.). They were allowed to acclimatized for four 
weeks and ear-tagged for the purpose of identification in a clean fly 
proof house, adequately fed and given water ad libitum. By the end 
of the four weeks acclimatization the rams were randomly grouped 
into four experimental groups of four rams each, based on their 
weights. Group 4 (n = 4) represent uninfected control group and 
group 1 (T .b. brucei) and group 2 (T. evansi and group 3 (mixed in-
fection) (n = 4 each) represent infected groups. Each infected ram 
received 2ml containing 2x106 trypanosomes via the jugular vein.

Semen collection

Estimation of Ascorbic acid

Estimation of serum free testosterone 
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µl of Testosterone HRP conjugate reagent was dispensed into each 
well. 50 µl of rabbit anti-testosterone reagent was dispensed to 
each well, it was thoroughly mixed for 30 seconds and then incu-
bated at 37ºC for 90 minutes. Microwells were rinsed and flicked 
5 times with distilled water. 100 µl of TMB Reagent was dispensed 
into each well and was gently mixed for 10seconds. It was then in-
cubated at room temperature (18-25ºC) for 20 minutes. Reaction 
was stopped by adding 100 µl of Stop solution to each well. It was 
gently mixed for 30 seconds. It was ensured that all the blue colour 
changes to yellow completely.

Absorbance was read at 450nm with a microliter well ELISA reader 
within 15 minutes. Mean absorbance was calculated for each set of 
reference standards, controls and samples. A standard curve was 
constructed by plotting the mean absorbance obtained for each ref-
erence standard against concentration in ng/ml. Mean absorbance 
values for each specimen was used to determine the corresponding 
concentration of Testosterone in ng/ml from the standard curve.

The data obtained from the study were prepared for analysis using 
Microsoft Office Excel (2010). Inter group comparisons of mean 
semen parameters was analyzed by One-Way analysis of variance 
(ANOVA), and Duncan Multiple Range Test (DMRT) was used to 
separate the means. Statistical analysis (ANOVA) was carried out 
using the Statistical Analysis for Sciences (SAS), version 2002.The 
values of P < 0.05 was considered statistically significant.

There was significant difference (P<0.05) among the infected 
groups in ascorbic acid level. Rams T4 recorded the highest value 
of 3.49 mg/dl in ascorbic acid in the seminal plasma at week 1 fol-
lowed by rams T2 (3.36 mg/dl) then rams T3(3.24 mg/dl) while 
the least was recorded in T1(3.20 mg/dl). At week 2, rams T3 re-
corded the highest value of (3.26 mg/dl) followed by T1 (3.03 mg/
dl) then T2 (3.00 mg/dl) and the least was recorded in rams T4 
(2.80 mg/dl). At week 3, T2 recorded the highest value of (2.99 
mg/dl) followed by T3 (2.95 mg/dl) then T4 (2.73 mg/dl) and the 
least was recorded in T1 (2.68 mg/dl). At week 4, T2 recorded the 
highest value (3.00 mg/dl) followed by T4 (2.90 mg/dl) then T1 
(2.88 mg/dl) while the least was recorded in T3 (2.83 mg/dl). At 
week 5 and 6, T2 recorded the highest value (3.00 and 3.27 mg/dl) 
followed by T4 (3.15 and 3.37 mg/dl) then T3 (3.02 and 3.35 mg/
dl) while the least was recorded by T1 (2.77 and 2.84 mg/dl). At 
week 7, T1 recorded the least mean value of 2.23 mg/dl followed 

by the T4(2.56 mg/dl) then T2 (3.11 mg/dl) while the highest was 
recorded in T3 (3.35 mg/dl). At week 8, T3 and T4 recorded the 
highest value of (3.00 mg/dl each) followed by T1 (2.96 mg/dl) 
while the least was T2 (2.90 mg/dl). At week 9, G4 recorded highest 
value (3.13 mg/dl) followed by G1 (3.06 mg/dl) and the least was 
G2 (2.82 mg/dl) and at week 10, G4 recorded the highest value of 
(3.31mg/dl) followed T3 (3.18 mg/dl) then T2 (3.13 mg/dl) and 
the least was T1 (3.01 mg/dl). At week 11 and 12, T3 recorded the 
highest value (2.84 mg/dl each) followed by T1 (2.70 mg/dl each) 
then T2 (2.69 mg/dl each) while the least was recorded in G4 (2.56 
mg/dl each)(Figure 1). Statistically significant variation was found 
in mean Ascorbic acid levels of the three groups (p=0.05). Seminal 
ascorbic acid level was found to have positive correlation with sem-
inogram parameters like sperm concentration, motilityand normal 
morphology.

Statistical analysis

Results Figure 1: Mean (±SE) weekly ascorbic acid values of un-infected 
control rams (T4) and infected T. b. brucei rams (T1), T. evansi (T2) 

and mixed infection (T3).

There was no difference in the volume of semen between the in-
fected and control group, as both fluctuated from time of infection 
to the termination of the experiment (Figure 2).The mean semen 
volumes of the infected groups were significantly higher (P < 0.05) 
in comparison to that of the control group. There was no signifi-
cant differences (P < 0.05) in the semen pH of all the experimental 
groups at week 1, 2 and 3 but at week 4 T. b. brucei (T1) recorded 
the least semen pH value of 6.08 followed by T. evansi (T2) (7.33), 
mixed infection T3(8.1) and control group, T4 (8.0) it then drops 
in week 5 in all the groups then rose in week 6 then drops again in 
week 7 to 9 and continued to rise till the end of the experiment (Fig-
ure 3). The semen concentration dropped sharply in the infected 
group compared to the control group. However, it fluctuated in both 
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Time (Weeks)  
Figure 2: Mean (±SE) weekly semen volume (ml) of uninfected 

control Yankasa rams (T4) and rams experimentally infected with 
either T. b. brucei (T1), T. evansi (T2), Or both parasites (T3).

Time (Weeks)  
Figure 3: Mean (±SE) weekly semen pH (ml) of uninfected control 
Yankasa rams (T4) and rams experimentally infected with either T. 

b. brucei (T1), T. evansi (T2), or both parasites (T3).

Figure 4: Mean (±SE) Sperm Concentration (106/ml) of uninfected 
control Yankasa rams (T4) and rams experimentally infected with 

either T. b. brucei (T1), T. evansi (T 2), or both parasites (T3).

Figure 5: Mean (±SE) weekly gross forward sperm motility of unin-
fected control Yankasa rams (T4) and rams experimentally infected 
with either T. b. brucei (T1), T. evansi (T 2), or both parasites (T3). 

Figure 6: Total mean spermatozoa abnormalities (%) of uninfected 
control Yankasa rams (T4) and rams experimentally infected with 

either T. b. brucei (T1), T. evansi (T2), or both parasites (T3).

groups till the end of the experiment (Figure 4). There was a sharp 
declined in sperm motility in T. b .brucei (T1) and uninfected rams 
(T4) from week 2 (34.48%, 47.8% respectively), week 3( 31,98% 
T1, 14.5% T4 respectively), week 4 (24.5% T1, 14,5% T2 and 
24.5% T4 respectively while week 5 to 7 there was decline in both 
groups. Then it rises at week 8 in all the experimental groups (Fig-
ure 5). The mean total spermatozoa abnormalities of all the infect-
ed groups 1, 2 and 3 differed significantly (P < 0.05) from that of the 
control group 4 at the end of the experiment. The highest mean per-
cent spermatozoa abnormalities were observed in T I (3.53±0.42), 
followed by those of T2 (2.16±0.41%) and finally T3 (1.55±0.23%). 
The value was lowest in the control T4 (0.18±0.08). These values 
were significantly increased (P<0.05) from week 1 to the end of the 
experiment compared to the control group, that ranged from 0.33 
% -0.00% pi (figure 6).

There were significant differences (P<0.05) among the infected 
groups in testosterone production. T1 rams recorded the highest 
value of 10.44±0.29 (ng/ml) in testosterone and this differed sig-
nificantly (P<0.05) from T2 rams (8.46±0.51ng/ml). There was no 
significant difference (P>0.05) between T1 rams (10.44±0.29 ng/
ml) and T3 (10.41±0.67ng/ml) in testosterone values. The lowest 
value in testosterone was observed in T2 rams (8.46±0.51ng/ml). 
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T4 recorded higher testosterone production (10.63±0.50ng/ml) 
(Figure 7).

Figure 7: Testosterone profile of infected groups, T. b. brucei 
(T1), T. evansi (T2), or both parasites (T3) compared to the 

control group (T4).

Discussion
Ascorbic acid (Vitamin C) is an antioxidant for membrane com-
pounds against free radicals generated during trypanosomiasis. 
There was significant difference among the treatment groups in 
ascorbic acid level which is in consonance with the report of Egu 
and Okonkwo, (2017) who reported significant differences (P < 
0.05) among the treatment groups in ascorbic acid in a study on the 
effect of gonadotrophin (diclair®) on semen characteristics, hor-
monal profile and biochemical constituents of the seminal plasma 
of mature balami rams. The seminal plasma ascorbic acid in this 
study was significantly lower in the infected rams than in the nor-
mal control rams which is in agreement with the report of Kothari 
et al. (2017) who reported that seminal plasma ascorbic acid was 
significantly lower in the abnormal ejaculates than in the normal 
ejaculates in a study to assess the role of ascorbic acid in male fer-
tility and its relation with free testosterone.

There was no significant difference in mean semen volumes of the 
infected groups in comparison to that of the control group. In this 
study there was increase (higher) semen volume in the infected 
compare to the control group which is in disagreement with the 
report of Wada et al. (2016b) which showed lower mean semen 
volumes of infected Yankasa rams and also in contrast to lower se-
men volume in infected Ouda rams reported by Egu (2017). But is 
in agreement with the report of Ogundele et al, (2016) that there 
was no significant difference in semen volume in the infected com-
pare to the control rams experimentally infected with T. evansi. It 
is also in agreement with the report of Agarwal et al. (2016) who 

reported increase in semen volume in a study on the abstinence 
time and its impact on basic and advanced semen parameters. In-
crease in semen volume could be due to length of sexual abstinence, 
ejaculation frequency and method of collection (Ayad et al., 2018) 
and also might be due to high genetic potential and better semen 
production.

There were no significant differences (P>0.05) among all the exper-
imental groups in semen pH which agrees with the report of Wada 
et al. (2016) who reported that there was no significant difference 
in semen pH of all Yankasa rams and also in consonance with Li et 
al. (2020) who recorded a low pH of 6.96 in Chicken seminal plas-
ma. Semen pH values obtained in this study were lower (6-6.6) than 
the normal range of 7-8 reported by (Egu, 2017). The measured pH 
depends on the length of time since ejaculation and it tends to in-
crease shortly after ejaculation as a result of loss of CO2.

The semen concentration of the infected group was significantly 
lower compared to the uninfected control animals. There was high 
significant decrease in semen concentration in millions per mL of 
all the infected group when compared to the control Group. This 
report agrees with the work of Wada et al. (2016) who reported 
significant decrease in semen concentration in millions per ml of all 
the infected Groups of Yankasa rams experimentally infected with T. 
b. brucei and T. evansi and Ogundele et al. (2016) who also reported 
decrease in sperm concentration in Yankasa rams infected T. evansi. 
Among all the infected groups, semen concentration was lowest 
in T. evansi and was highest in Mixed infection (both T. b. brucei 
and T. evansi).This result is the reverse of what was been reported 
by Wada et al. (2016) who recorded the lowest in mixed infection 
and the highest in T. evansi infected rams. The decrease in semen 
concentration could be attributed to degeneration of seminiferous 
tubules, spermatic degeneration in the epididymis and reduction in 
number of spermatogenic cells in tubular lumen. 

Mean percentage gross forward sperm (wave pattern) motility of 
spermatozoa in the semen was significantly lower in the control 
group when compared to the infected T. b. brucei and T. evansi 
group but significantly higher than mixed infection group. This re-
sults agrees with the report of Egu (2017) but in contrast to report 
of Wada et al. (2016) who reported higher forward spermatozoa 
motility in the control group than experimentally infected with 
T. b. brucei and T. evansi. The highest score in individual motility 
obtained in this study (43.47±5.190%) was lower than the score 
of 80.20% reported by Egu, (2017) in Ouda rams and 61.86±3.27
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reported by Wada et al. (2016) in Yankasa rams of similar age. 
Sperm motility is affected by frequency of semen collection. Low-
er forward sperm motility in control group could be as a result of 
other infections.

Study on the sperm morphology revealed the presence of an in-
crease in the percentage of abnormalities (p < 0.05) in the infected 
animals. The significant changes were observed in the head (de-
tached head) and tail (coil tail, bent tail) of the sperms in infected 
rams compared to the uninfected. This study agrees with the report 
of Amin et al. (2020) who reported spermatozoa abnormalities of 
the head and tail of dromedary bulls infected with T. evansi. The 
highest mean percent spermatozoa abnormalities were observed in 
rams infected with T. b. brucei and the lowest observed in the con-
trol group also agrees with the report of Wada et al. (2016). In the 
present study, the T. b. brucei -infected rams had more severe form 
of abnormalities followed by those with T. evansi infections. There 
was a significant (P<0.05) increase in the mean detached heads of 
the infected rams compared to the control. This result is in agree-
ment with the report of Okubanjo et al. (2015) in T. congolense in-
fected Yankasa rams and Ubah et al. (2017) who reported same in 
rams following cypermethrin treatment.

Examination of testosterone profile of the infected Yankasa rams 
revealed that these animals suffered from a significant decrease 
in the levels of testosterone when compared to the control group. 
These results are similar to the report of Amin et al. (2020) who 
showed that testosterone level decreased in dromedary bulls in-
fected with T. evansi and also Okubanjo et al. (2015) confirmed that 
the experimentally infected male rat with T. congolense suffered 
from a reduction of testosterone, luteinizing hormone(LH) and fol-
licle stimulating hormone (FSH) levels. The significant differences 
observed among the treatment group in testosterone production 
are in agreement with the report of Egu, (2017) who recorded sig-
nificant difference among treatment group in serum testosterone 
production in Ouda rams. This result is also in agreement with 
the report of Maksimović et al. (2016) who reported same in Meat 
Institute Sheep (MIS) Serbia, Belgrade. Decrease in testosterone 
levels in Yankasa rams could be due to the exposure to electrical 
stimulation treatment and oxidative stress caused by low ascorbic 
acid presence in the infected rams. 

Conclusion
The present study concluded that the testosterone production in 
Yankasa rams were significantly reduced or depleted following

trypanosome infection. The effect being severe in T. b. brucei but 
moderate in T. evansi infection and mixed infections which may 
affect spermatogenesis and male secondary sex characteristics. 
Seminal plasma ascorbic acid may have considerable role in im-
proving male fertility potential in the control group. Adequate 
seminal plasma concentration of ascorbic acid is required for nor-
mal sperm function.
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