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Abstract: The effects of trypanosomosis on the scrotal cifesemces and semen characteristics of Yankasa weenes
studied for ninety eight days (14 weeks). SixteemRasa rams aged between 24 to 30 months and weighe
between 22 to 25 kg were acclimatized for a pedbdwo months in a clean fly- proof house and were
adequately fed and given watad libitum Of the sixteen rams, twelve that were clinicdily for the
experiment at the end of the acclimatization wemdomLy divided into four Groups: I, I, Il and J\of
three rams each. Groups | and Il were each chatersingly with experimental. brucei brucei(Federe
strain) andT. evansi{Sokoto strain) respectively, while Group Il wasallenged with mixed. brucei brucei
andT. evangarasites (50% of each species in the infectivetihon) and Group IV was left as uninfected
control. Each infected ram received 2 mL containthg 1¢ trypomastigotes via the jugular vein. All the
infected groups developed clinical signs typical tofpanosomosis at various prepatent periods, with
significant £<0.05) decrease in values of haematological indiClesre was a drastic and significant decrease
in scrotal circumferences in the infected rams witinificant deteriorationR<0.05) in semen quality of all
the infected rams, characterized by decrease innwlor cessation of semen production, a significant
(P<0.05) decrease in progressively motile sperm,ad&els numbers of dead sperm and significant increase
(P<0.05) in spermatozoa morphological abnormalitireali the infected rams. The rams especially inupso
I and Ill were all deemed unfit for breeding by #med of the 98 days post infection. However, thiafested
rams were healthy and had normal semen charaateristoughout the study period. The results ingi¢hat
trypanosomosis due to experimentalb. bruceior T.evansior Mixed infections (of both parasites) caused
significant decrease in scrotal circumference awtie deterioration in semen quality with resuliafertility
in Yankasa rams.
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Introduction There was reported reduced libido with a highee it

In tropical Africa, livestock production plays amportant  refusals and production of poor quality semen gitime
role not only for income, food and fertilizer bus@ for  adverse effects on mass motility, percentage ef $perm
sustaining the livelihoods, security and healtithaf poor  cells and minor sperm cell morphology Th congolense
(Liebenehm, 2008). African trypanosomosis is on¢hef infected Djallonke rams (Osaat al, 1997). Although
most debilitating diseases, limiting livestock puotion in numerous works on the effect @f congolenseand T.
Sub- Saharan Africa (Ouma, 2010). The transmission vivaxhas been documented, information on the effe@t of
the disease by tsetse fly, cause anaemia, fevesr pobrucei bruceior T. evansior mixed infections on the
condition and finally terminates in death. Reprotgct scrotal circumference and semen characteristics of
disorders in both males and females are part o€lthial Yankasa rams is scanty and basically unavailable.
features of African trypanosomosis, and the majorAlthough T. brucei bruceiand T.evansiare primarily
pathogenic forms causing diseases in livestockudel parasites of cattle and camels respectively, therthe
Trypanosoma congolense, T. vivax, T. bracel T. evansi  likelihood that animals herded together with cattle
(Bossarcet al, 2010). camels, especially Yankasa rams, may become infecte
Studies in ruminants infected with brucei, T. congolense with these parasites. Yankasa rams are the mosgnous

or T. vivaxhave shown that infection can lead to irregularbreeds of sheep in the guinea savanna region codingan
oestrus cycles and intra- uterine infections witlorions  high demands amongst the populace due to their
in females (Sekoni, 1994). In males, the infectisn ceremonial values (naming ceremony), religious
characterized by elevated sperm morphologicalimportance (used as sacrificial animals during B El-
abnormalities (Sekoni, 1994; Okubangt al, 2014). Kabir festive periods) and social values (e.g. Beuleg
Increased scrotal diameters, scrotal inflammatioith w Consequently, there is an urgent need to investfgaters
scab formation, peri-orchitis, epididymitis, severe that may negatively affect the success of sheepding
testicular degeneration were among the many pajiealb  especially in line with reproductive problems suabh
changes observed ifi. brucei bruceiinfected rabbits lowered fertility, infertility and or sterility. Térefore, this
(Ikede and Akpavie, 1982). An investigation on #ffect  study is aimed at evaluating the effects of tryfsmmoosis

of T. vivaxandT. congolensnfections on reproduction in  on the scrotal circumferences, haematological amdes
Zebu bulls revealed thel. congolenseto be more characteristics of Yankasa rams.

pathogenic with progressive elevation of semen

ejaculation time and poor semen quality manifedtgd Materials and Methods

decreased volume of semen, oligospermia, asped®e&@l  Experimental animals

spermatozoa, very poor sperm motility and significa Sixteen apparently healthy and intact Yankasa ragesl
sperm morphological abnormalities (Sekenal, 1990). between 24 and 30 months, and weighed between 22 to
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kg were purchased from Sheme market, an apparentlBy the end of the eight weeks acclimatization pkriour
tsetse free zone, in Katsina State of the NigeBadan-  of the sixteen rams that were deemed unfit (dupator
Guinea Savannah. The ages of the animals obtaiped f semen characteristics) for the experiment wereieditad.
the market were confirmed by the presence of teergor The remaining twelve that were clinically fit (dtee good
and permanent incisors as described by (Wilson andemen characteristics and higher haematologicalesal
Durkin, 1984) that is, by the eruption of permanentfor the experiment were randomized into four

incisors at permanent corners of the cheek. experimental groups (Gl, GllI, Glll and GIV) of tlereams
Housing and screening of experimental animals each, based on their mean packed cell volumes (RGY)
The purchased animals were housed in an insecf-proaveights. The rams in Groups I, Il and Il were

animal pen at the Department of Veterinary Paragjio  experimentally infected witil. brucei brucei T. evansi
and Entomology, Faculty of Veterinary Medicine, and mixed inoculum of both parasites, respectivedyile
Ahmadu Bello University, Zaria, where they were those in Group IV served as the uninfected conffbk
screened for the presence of ectoparasites, eraifggr experimental protocol and sampling were approvethby
and haemoparasites. The rams were thereafterdredtte ~ ethical committee of Animal Welfare and Integrated
Oxytetracycline (Tridax®) intramuscularly, at a dasf 20  Services, Ahmadu Bello University, Zaria.

mg/kg body weight and Albendazole (Sambezole®, Saninoculation of experimental animals

Pharmaceutical Ltd; Animal Care, Nig. Ltd) orally, @  After detection of the trypanosome parasites inbkload
dose of 7.5 mg/kg body weight. The rams were spraye of the inoculated rats, they were monitored to rtipeiak
against ectoparasites with Diazinon (Diaznol®, Aaim value (30 — 40 in buffy coat layer per field). Ate
Care, Nig. Ltd.), at concentration of 2 mL/litre whter. infected rats became parasitaemic within 3-14 deyst
They were acclimatized for eight weeks and neclggdg inoculation. The rats were bled using sterilizedgsal

for the purpose of identification. blades through cardiac (heart) puncture to cofiafftcient
Acclimatization and examination of animals blood into Bijou bottles, containing 2 mg of Ethyen
The rams were fed with wheat offal, ground-nut andDiamine Tetraacetic Acid (EDTA) for the inoculatiarf
cowpea hays, fresh grasses (whenever availablesalhd the rams in groups GI, Gll and Glll. The dosage of
licks. Water was suppliegdlibitum During the eight T.evansiand T. b. brucei used for inoculation was
weeks acclimatization period, they were subjected t estimated using the rapid matching wet-examination
routine handlings, such as physical examinationtechnique described by Herbert and Lumsden (19%6).
determination of the body weight, rectal tempemtur drop of mouse blood was examined under the X40
scrotal circumference, semen collection and catdacof magnification of a microscope, the number of
blood samples for screening of haemoparasites anttypanosomes in each field counted and matched lagth
determination of baseline semen and haematologicdigure obtained from a reference table (Herbert and
indices. Before commencement of the experiment, théumsden, 1976).

rams were ensured to be clinically free of trypamess  Group | - each ram was inoculated via the juguén
and other haemoparasites in their blood using bedigt with 2 mL of blood containing 2 x £0
centrifugation technique (Woo, 1969; Biryomumaistto Trypanosoma brucei brucei.

al., 2013). Group Il — each ram was inoculated via the jugukin
Source of Trypanosomes with 2 mL of blood containing 2 x £0
Trypanosoma evansvas obtained from an infected camel Trypanosoma evansi

that was slaugtered at the Sokoto Abattior, Sol@tate,  Group lll — each ram was inoculated via the jagulein
while Trypanosoma brucei brucevas obtained from the with 2 mL of blood containing 1 x £0
Nigerian Institute for Trypanosomiasis Research @I T Trypanosoma evansiand 1 x 16
Kaduna, Nigeria, originally isolated from a natural Trypanosoma brucei brucei.

infection in cattle, in Kaduna State. Both parasitese Group IV — served as the uninfected control, esam
maintained in Wistar rats by serial passage ande wer received 2 mL of normal saline.

transported to the Protozoology Laboratory, Depantnof  Observation of clinical signs

Veterinary Parasitology and Entomology, Faculty of Clinical signs that were investigated during thedgtu
Veterinary Medicine, Ahmadu Bello University, Zarfar include rise in rectal temperature, weight gaincrosl
proper identification using the Giemsa-stained thiimod  diameter, reduced feed intake, loss of body cooliti
smear diagnostic technique (Hoare, 197&ypanosoma weakness, dullness, roughy hair coat, packed odlinve,
evansiwas identified morphologically by the charactécist haemoglobin concentration, total plasma proteind an
free and long flagellum with well develop undulatin anaemia.

membrane, subterminal kinetoplast and an elongated Reproductive parameters

centrally placed nucleus whilerypanosoma brucei brucei Reproductive  parameters measured were scrotal
was identified by the presence of short posteriorcircumference, semen collection reaction time, seme
kinetoplast, long and conspicuous undulating memdra characteristics (colour), pH, concentration of sejrtetal
with no free flagellum. Both parasites were sub-ulated  sperm output, ejaculate, viability (life/dead%),esp
intraperitoneally into ten Wistar rats each andenept in ~ morphology (normal sperms, head abnormalities afld t
separate cages in the Department of Veterinaryabnormalities) according to the method of Zemjanis
Parasitology and Entomology, Faculty of Veterinary (1977). Gonadal and epididymal sperm/spermatidrvese
Medicine, Ahmadu Bello University, Zaria. The rater¢  were also determined according to the method obSiek
fed with commercial pelleted feed and water supipdid al. (1981), Rekwotet al (1994), Alabi (2005) and
libitum. Prior to inoculation into experimental rams, oo Ogunladeet al (2006).

samples were collected daily from each of the tats Determination of scrotal circumference

determine the level of parasitaemia using the hémsrin  Scrotal circumference was measured in centimetey (
centrifugation technique (HCT) as described by Woousing a flexible measuring tape at the point of wheest
(1969) and Biryomumaishet al (2013). scrotal diameter by applying pressure with a haoove
Experimental design
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the head of the epididymides thereby gently fordihg
testes into the scrotum (Osatral.,1997).
Semen collection

Sperm concentration
Sperm concentration was evaluated by visual condeu
the microscope using improved Neubauer

Semen collection was done weekly between 9am anéHaemocytometer. The sperm cells were immobilizedgus

10am, by electrostimulation with the help of a pble
battery-powered electro-ejaculatory mini tube fonad
ruminants as described by Moretr al. (2010). The rams
were adequately restrained; the prepuce was washed
dried using cotton wool soaked in diluted chlorengl

a 1% formaldehyde solution prior to counting. Tlaevr
semen was mixed thoroughly and filled into the gt
capillary tube with a dilution ratio of 1:10. Thelued
semen was thereafter transferred unto the haemuoeyto
chamber and counted under the microscope. The numbe

(0.002%; Dettdl) to remove dirts and debris. The probe of of sperm cells counted using the haemocytometer

the electro-ejaculator was lubricated using petrolgelly
and inserted into the animal’s rectum and switahecdthis
resulted in erection and subsequently, ejaculatBamen
began to flow once the animal has achieved exaitaby
the stimulatory action of the electro-ejaculatomvide.
The impulses consisted of applying the stimulusa@at
interval of 5 seconds, with 5 seconds break (Metaal.,
2010). The ejaculates were collected into pre-wdrme
sterile and graduated transparent collection tiddzelled
and kept in a water bath at a temperature ran§é-&7°C.
This was done to prevent temperature changes whagh
affect the quality of semen, before analysis (R&Y,1}.
Semen evaluation

Each ejaculate was evaluated for volume, motilfii,
concentration, sperm morphological abnormalitiesd an
live/dead differential sperm count, to determine #ffects

multiplied by a million (16) was the concentration per mL
of the raw semen.

The total spermatozoa per ejaculate were estimated
calculation as described by Egbuka (1995):

Total spermatozoa per ejaculate = Sperm concewragr
mL x Volume per ejaculate

Percentage live- dead spermatozoa

The percentage live sperm and spermatozoa morphalog
abnormalities were determined using Eosin-Nigrasain
technique, applied on a glass slide (Michetehl, 2009).
The staining mixture consisted of 1% Eosin B and &%
nigrosin in 3% sodium citrate dehydrate solutiore@inop
of raw semen was added to one drop of the stanedfier

it was mixed thoroughly and a fresh smear was nfrade

it. The slide was then examined under a light hiterc
microscope at X40 magnification. A minimum of 100

of trypanosomes on the seminal parameters. Generapermatozoa were counted and the percentage of each

semen examination was done at the point of codlecti

estimated. The live-dead staining principle wastagon

while the microscopic examination was done at thethe observation that Eosin-B penetrated the dearmnspe

Fertility Laboratory of the Artificial Inseminatiotunit,
National Animal Production Research Institute (NARRI)
Ahmadu Bello University, Shika, Zaria, using stambdar
laboratory methods as described by Bétal (2000).
General examination

Parameters such as semen collection reaction see),(

(thereby making them appear pink), while the viagerm
cells repelled the stain and appeared unstaineiiejwh
Spermatozoa abnormal morphology

Morphological abnormalities of the spermatozoa thete
examined included Mid Piece Droplets (MPD), incicen
of Detached Head (DH), Bent Tail (BT) and incidene o

semen volume (mL) and semen colour and semen pkl welCoiled Tail (CT). These abnormalities were determibgd

promptly evaluated.
Semen volume and colour

making a thin smear of the semen sample on clezasgr
free glass slide and fixed with buffered formalirsal

The volume of semen (mL) ejaculated was measuredemen samples stained with eosin-nigrosin were tsed

directly from the calibrated tube used for collenti The
semen colour was noted immediately after collecfian
milky, creamy and watery appearance.

Semen pH

This was determined by inserting a pH meter inte th
collection tube and the value was then taken.
Microscopic examination of semen

Microscopic examination of semen sample was dogleun
a light microscope in the laboratory to examine ghass

determine the morphological abnormalities of thersp
head. A minimum of one hundred sperm cells were
counted per slide using light microscopy at X40
magnification and were classified and calculated as
described by Blom (1972) and Sekenial (1981).

Data Analysis

The data obtained from the study were prepared for
analysis using Microsoft Office Excel, 2010. Weekigan
scrotal circumferences of the experimental grougsew

sperm motility, the sperm concentration, and spernrepresented with a multiple line graph using Miofbs

morphology.

Gross sperm motility

This was determined according to the methods deestri
by Zemjanis (1977) and Rao (1971) by placing a drbp

excel chart wizard, 2010. Inter group comparisdnaean
semen parameters and sperm morphological chastiteri
were analysed by One-Way analysis of variance
(ANOVA), and where significant differences exist,

raw undiluted semen on a pre-warmed slide thenreove Duncan Multiple Range Test (DMRT) was used to
slipped and viewed using a field microscope at X40separate the means. Statistical analysis (ANOVA} wa

magnification.The results were scored objectiveiging

carried out using the Superior Performing Statitic

the scoring pattern described by Omalaka (1992) irSoftware (SPSS) for windows, version 20 (2011). The

percentages as presented below:

90-100% Excellent, continuous progressive motility
80-89% Very good, continuous progressive motility
70-79% Good, continuous progressive motility
60-69%  Shift continuous progressive motility
50-59% Very active-none-progressive motion
40-49%  Shift none-progressive motion

10-19% No motion

values of P<0.05 were considered statistically ificant
(Steel and Torrie, 1980).

Results and Discussion

The observed clinical signs among the rams inrnfected
Groups |, Il and Il were similar and include: intattent
pyrexia, pale ocular membrane, reduced and or tsedec
feed intake, reduced body weight gain, roughy baat,
loss of body condition, scrotal oedema, scrotal
degeneration, poor semen output, loss of libido,
drowsiness and death. Rectal temperature was sianily
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higher £<0.05) in all the infected rams in comparison to in scrotal circumference which set in by day 28 atid

the control uninfected rams (Table 1). The weigtsl
haematological parameters of all infected

day 35 p.i. to a value of 22.29+0.2 cm and 22.2B#fin

ramsfor the infected rams in Groups | and Ill, respesi.

significantly (P<0.05) decreased in comparison to theThese values decreased up to the end of the exgdrim

values of the uninfected rams (Table 1)

Mean weekly scrotal circumference

The pre-infection mean scrotal circumferences efrims
in the experimental Groups |, II, Il and IV werd.37+1.1

(Fig. 1). For rams infected with. evansiGroup lIl), there
was slow and gradual decrease in scrotal circuméere
from a pre-infection value of 23.94+0.7 cm to 23@74
cm by the end of the experiment (98 days post fitfiel:

cm, 23.94+1.0 cm, 24.52+1.3 cm and 24.51+0.3 cm,There was a statistical significant (P<0.01) reiducin the

respectively. By day 21 p.i.,, the mean weekly sdrot
circumference of the infected Groups | and Il shdva
transient sharp increase in scrotal circumfereace\talue
of 24.87+0.1 cm and 24.72+0.2 cm, respectively. r&he
was thereafter, an observed sharp and progresserease

g

23.5 1

N
w
L

Mean scrotal circumference (cm)

)

N

o
X

22 T T T T T T

mean weekly scrotal circumference of all the irddatams
in comparison to the uninfected control rams thaintain
a relatively normal and increased scrotal circusriee
(24.64 +0.3 cm) by the end of the experiment (Ejg.

Ve

==g==T, b. brucei
e=fil==T. evansi

Mixed Infection

ey CONtrol

0 1 2 3 4 5 6

A

Inoculation

Fig. 1:
(Grp 1), T. evansiGrp ll), or both parasites (Grp lll).

Semen characteristics

7 8 9

Time (Weeks)

Mean weekly scrotal circumference of uninfectedtmol yankasa rams and rams experimentally infeatigh eitherT. b. brucei

(61.86+3.27%) and Il (45.87+3.65%), respectively.

Table 2 is the values for semen characteristics ofAmong the infected groups, percent gross forwartilityo
experimental Yankasa rams. For all the semen paeame was significantly higher (P < 0.01) in group Il in

studied, the mean values for the infected Grouplsdnd
11l differed significantly £<0.05) from those of the control
Group IV, which remained within normal range
throughout the duration of the study (Table 2).

Semen volume and colour (mL)

Rams in the control Group IV had the highest meanese
volume (0.72+0.02 mL), followed by those of Groups
(0.49+0.02 mL), | (0.37+£0.03 mL) and Ill (0.36+0.64.),
respectively (Table 2). The mean semen volumesef t
infected groups were significantly lowers (P < 0.0
comparison to that of the control group IV. Howewbe
value of Groups | and Il were not significantlyffdrent
(P>0.01) from each other, but differed significgntl
(P<0.01) from those of rams in Groups Il and I\fhet end
of the experiment (Table 2). The semen colour bths
infected groups differed significantly (P<0.05)frahose
of the control groups. The colour ranged from miidyite
in the control, creamy white ifi. evansiinfected group, to
watery colour (seminal fluids) and i brucei brucei
infected rams and those with mixed infectidn . brucei
andT. evangi (Table 2).

Gross forward matility (%)

comparison to Groups | and III.

Semen pH

Although, rams infected witfT.brucei brucei(Group 1)
and those with mixed infectionl (brucei bruceiand T.
evans) (Group lll) had a higher mean pH values, there
was no significant differences (P>0.01) in the semid of
all the experimental groups under study (Table 2).
Semen concentration (10%mL)

There was high significant decrease (P<0.01)
spermatozoa concentration in millions per mL of tag
infected Groups I, Il and Ill when compared to toaitrol
Group IV. Among all the infected groups, sperma#zo
concentration was lowest in Group Il (372.00 £14 x
10°mL) and was highest in Group Il (409.00 #13 x
10°mL) (Table 1). However, ANOVA revealed no
significant difference (P>0.05) between all theetiéd
Groups I, Il and Il but were statistically differe(P<0.01)

in comparison to the control Group, IV (Table 2).

Total spermatozoa output

The total spermatozoa per ejaculate was signifigant
higher (P<0.01) in the control Group IV (641.52 @b x
10°mL) when compared to all the other infected Groups

in

The percent gross forward (wave pattern) motiliy o (141.00 +5.00 x 1¥mL), Il (201.00 +5.00 x 18mL) and
spermatozoa in the semen was significantly higherll (134.00+4.00 x 18mL). No difference exist (P>0.01)
(P<0.01) in the control Group IV (82.83+1.15%) when between infected Group | in comparison to Groupanid
compared to all the infected Groups | (55.90+3.43M6)

FUW Trends in Science & Technology Journal, www.ftstjournal.com
e-ISSN: 24085162; p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 pp 379 - 384

382

|



Trypanosomes Affect Scrotal Circumference & Semen Quality of Yankasa Rams

I, respectively. However, there was significarffetent while those of the control (Group V) had the legastcent
between Groups Il and Il (Table 2). (12.14+0.82%) dead spermatozoa at the end of arpati
Percent dead sperm (%) (Table 2).

The percent dead spermatozoa were highest in Gtbup

(44.62+ 3.03%), followed by those of Group |

(36.41+2.88%) and Group Il (27.71+£2.37%), respetyiv

Table 1: The clinical parameters of Yankasa rams infeted with Trypanosoma species (mean + SEM)

Parameter Group | Group I Group Il Group IV Lewélsig.
Rectal Temperature (°C) 39.47 + (47 38.86 £0.70 39.40 +0.48 38.31+0.21 < 0.001**
Weight (Kg) 21.43+1.69 21.21 +1.47 21.70 + 1.68 25.61 +0.37 < 0.001*
Scrotal circum. (cm) 24.16 + 1.¥9 23.21+1.56 23.79 + 1.08 24.59 + 1.47 0.002**
PCV (%) 21.88 +2.39 23.34+ 4.4 22.05 +4.09 34.21+1.70 < 0.001**
Haemoglobin (g/dl) 7.29+0.80 7.78 +1.4% 7.35+1.36 11.40 + 0.57 < 0.001*
Total protein (g/dl) 4.77 £0.67 5.32 +0.59 4.93+0.58 6.09 + 0.50 < 0.001*

Means with different superscripts across the samme differed significantly; ** = High significant dfierence exists at$®.01; Gl {T.b. bruce); GII (T.
evans); GlII (T. b. bruceiandT. evansMixed); GIV (Uninfected Control)

Table 2: The Semen Characteristics of Infected and @drol Yankasa Rams (Mean + SEM)

Parameter GIT{ b. bruce) G Il (T.evansi G Il (Mixed) G IV (Control)  Level of sig.
Volume (mL) 0.37 £0.03 0.49 +0.02 0.36 +£0.02 0.72+0.02 < 0.001**
Progressive motility (%) 55.90 + 343 61.86 +3.27 45.87 £ 3.6% 82.83 +1.1% < 0.001**
pH 6.98 +0.14 7.26 +0.16 7.01+0.16 7.24 +0.08 0.233

Sperm concentration (xi0mnL) 381.00+15.00  409.00 #13.00 372.00 +14.00 891.00 + 19.00 < 0.001**
Total sperm/ejaculate (x4.0nL) 141.00 + 5.00 201.00 + 5.00 134.00 + 4.00 641.43+5.00 <0.001**
Dead sperm (%) 36.41£2%88  27.71+2.37 44.62 £3.03 12.14+0.82  <0.001*
Total abnormality (%) 4351 £248 35.94 £2.16 40.80 £2.18 8.57 +0.55 < 0.001*

Means with different superscripts across the samediffered significantly. W.H.O, 1992 Standardues for fertile rams: <20% abnormality: < 25% dead
sperm; ** = High significant difference exists at@?01; Gl {T.b. bruce); GlI (T. evansj; GllI (T. b. bruceiandT. evansMixed); GIV (Uninfected Control)

Spermatozoa abnormalities (%) inflammation process (orchitis) of the testes dwe t
The mean total spermatozoa abnormalities of all thenvasion by trypanosomes, thereby resulting in the
infected Groups I, Il and Il differed significapt{P<0.01) increase in scrotal circumference as well as irserea
from that of the control group IV at the end of the body temperature Such inflammatory processes witien
experiment (Table 1). The highest mean percentestes or scrotum incited by the trypanosomesraksalted
spermatozoa abnormalities were observed in Group in degeneration of the testicular and scrotal sdeading

(43.51+£2.48%), followed by those of Group Ill to decrease in scrotal circumference. Similar olzteEms
(40.80+2.15%) and finally Group 1l (35.94+2.16 %he  were reported by Bandyopaghyal (2007) and Okubanjo
value was lowest (8.57+0.55%) in the control Grdip, et al (2014).

In the present study, tie brucei bruceinfected rams had Decreased sperm outputs accompanied by increasezhse
more severe form of anaemia (as evident by sigmfic abnormalities could be attributed to impairementttod
decrease in PCV), followed by those with mixed ultrastructure of the spermatogenic cells by the
infections. The fact that PCV and Hb values de@#as trypanosomes resulting in degeneration of the
sharply in periods of high parasitaemias, but naéired a  seminiferous tubules within the testes. The consecg! is
gradual decrease during the periods of low pammit@s, a disruption of the process of spermatogenesis festad
showed a direct relationship between anaemia andby poor semen quality and increased spermatozoa
parasitaemia. Deficiency of haemoglobin in red Hloells  abnormalities as observed in the present study. The
decreases their oxygen carrying capacities leading increase in dead spermatozoa in all the infectet naay
symptoms of anaemia. Low value of PCV is an indigati be due to depletion of cellular nutrients and oxyges

of low mean red blood cells count that are resfedor  trypanosomes require these for their movement,
carrying oxygen to body tissues which aid in themultiplication and growth thereby denying the spaetis
characterization of anaemia. Fluctuations in PC\ an access. The decrease in the sperm concentratiomss
haemoglobin values have been reported in sheeg@atd  likely due to degeneration in testicular size, dased
during trypanosomosis (Shelet al, 2010; Ogbajest al, testicular parenchyma and decrease in the volume of
2011; Silvaet al, 2013). Decreases in plasma protein seminiferous epithelium and diameter of the seraioifis
during trypanosomosis are suggestive of increasettip  tubules where spermatogenesis occurs.

breakdown or urea loss, haemodilution and serunConclusion

extravasation (Anosa and Isoun, 1974); which cealdse  Trypanosomosis du&. b. brucej T. evansiand mixed
oedema in the infected sheep. Most of the clinicalinfections results in scrotal degeneration, matéfiéshy
observations made during the course of the dissasebe  poor quality semen and severe sperm morphological
directly attributed to the extravascular invasiop the  abnormalities in Yankasa rams.

parasites and resultant tissue lesions. Such ksiothe  Acknowledgments
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