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ABSTRACT

The study was carried out to evaluate the significance of ultrasound in the early defection of
testicular pathology in the West African Dwarf (WAD) buck; hormonal, morphological and
morphometric studies were used as correlates. Twelve matured WAD bucks divided into two groups

(of 6 per group); A — control, B — bucks with right testis spermatic cord ligated for four weeks were

used for this study. Testicular ultrasound protocols were carried on the Longitudinal Planes (LP)

and Transverse Planes (TP) on both testes. Blood samples were collected via the jugular vein twice

a week for four weeks and assayed for testosterone, Luteinizing Hormone (LH) and Follicle

Stimulation Hormone (FSH) concentrations. The testes were harvested after four weeks and
carefully separated from the epididymides for gross and histological studies. Results revealed that
24 hours post induction of testicular pathology, inflammation of the right testes of the group B

bucks was detected by ultrasound as hypo-echoic (dark) regions covering about two-third of the

entire testis while the non-ligated testes appeared mostly homogeneously greyish on the TP. By the

end of the fourth week the entire ligated testes were inflamed and appeared hypo-echoic with some
areas of fibrosis on the TP and LP. The LH and FSH concentrations increased while there were no

significant changes in testosterone concentrations. There were marked reduction in testicular and
epididymal weights and sizes in group B bucks. The group B bucks testes showed complete loss of
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testicular architecture while the Leydig cells
were intact. In conclusion, testicular
ultrasound was valuable in the early detection
of the induced testicular pathology (which
hormonal, morphological and morphometric
studies confirmed), hence should be adopted as
part of the BSE programme of the WAD buck.

Keywords: Breeding soundness examination,
Testicular pathology, Ultrasound, West African
Dwarfbucks

INTRODUCTION

Reproductive disease conditions such as
orchitis, epididymitis, testicular torsion and
ischaemia are occasionally encountered during
Breeding Soundness Examination (BSE) in the
goat bucks [ 1, 2]. Early detection and
understanding of the pathogenic effects of these
disease conditions which can affect fertility is
of paramount importance for prompt diagnosis,
management and improved production [3, 4].
However during BSE, the routine palpation
method may not be enough to detect an
emerging or (in some cases) hidden testicular
and epididymal disease conditions. Hence, the
use of procedures such as Testicular Ultrasound
(TU) has been found to be valuable in these
situations [5, 6, 7, 8]. The TU is a non-invasive
technique that has been used and reported for
diagnosis of disease conditions of the testes and
epididymides in some domestic animals and
humans but its use in WAD goat buck is yet to
be fully established. The TU can detect
testicular and epididymal damages early
enough to effect treatment [9, 10, 11]. Also,
often, some of these disease conditions have
major deleterious effects on reproductive

hormones, such as testosterone, FSH and LH
which play significant roles in goat buck
reproduction [12, 13, 14]. Testosterone plays
key roles in the development of the testes,
prostate and production of spermatozoa. Apart
from these, it also increases libido and
frequency of erection as well as secondary
sexual characteristics amongst other numerous
roles in the goat bucks [15, 16]. The LH also
known as Interstitial Cell Stimulating
Hormone (ICSH) is produced by gonadotroph
cells in the anterior pituitary and is responsible
for the stimulation of the production of
testosterone by the Leydig cell acting
synergistically with the FSH. Its production is
under the influence of Gonadotropin Releasing
Hormone (GnRH) which is produced from the
hypothalamus [17, 18]. The FSH which is also
synthesized and secreted by the anterior
pituitary, stimulates the proliferation and
secretory activities of the sertoli cells. Sertoli
cells function majorly to aid spermatogenesis,
move developing sperm cells to the lumen of
the seminiferous tubules and to reduce motility
and capacitation of sperm cells to maintain
viability [19, 20]. However, studies on these
reproductive hormones which may be required
in the diagnosis of disease conditions and
resultant pathogenesis in the WAD bucks are
very scarce. In severe cases and/or death, gross
and histopathologic studies may be required to
diagnose these disease conditions [21, 22].
However, gross and histopathology studies of
the testes and epididymides as correlates of
ultrasonographic changes observed for
pathologic lesions in this species are scarce.
These studies are meant to provide details of
the pattern of the disease conditions and how
they affect the testicular architecture and
functions. Therefore, this study was conducted
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to evaluate the significance of TU as a
diagnostic tool in the early detection of
pathology of the testes and epididymides in the
WAD bucks, using hormonal, morphological
and morphometric studies as correlates.

MATERIALSAND METHODS

Animal management and grouping

Twelve (12) eight months old WAD bucks with
the average body weight of 9.1 + 0.37 kg and
Scrotal Circumference of (SC) of 17.62 £ 0.52
cm were used for this study. Scrotal shape,
anatomy, and content as well as testicular
consistency and size were thoroughly
examined to be normal. The goats were
stabilized for four weeks. They were given
procaine penicillin antibiotic treatment for five
days and ivermectin as both endoparasitic and
ectoparasitic agent. Thereafter, the animals
were vaccinated against Peste des petits
ruminants (PPR) viral infection. They were fed
with hays supplemented with cassava and yam
peels. They were allowed to roam around their
pen within a confined area in order to have
access to grass. They were also provided with
water ad-libitum. Good hygiene practice was
maintained throughout the course of the study.
The bucks were grouped into two comprising of
six bucks in each group; A — control and B —
right testis spermatic cord ligated.

Induction of testicular pathology

This was done by using a size 4 scalpel blade to
make an incision from the dorso-medial aspect
of the testis proximal to the external inguinal
orifice. The skin was reflected laterally and the
subcutaneous tissue and scrotal fascia were
incised to expose the vagina tunic. The
spermatic cord was then ligated using size 2-0
chromic catgut. The incision site was sutured
using a size 2-0 nylon suture and sprayed with

antibiotics. The ligations were left for four
weeks before the testes were harvested and
carefully separated from the epididymides
using scalpel blade.

Blood sample collection and handling

Blood were collected from the bucks via the
jugular vein into non-heparinized sample
bottles twice a week for four weeks. The blood
samples were allowed to clot then centrifuged
at 3000 revolutions for 30 minutes to separate
the serum. The serum samples were carefully
decanted into plain bottles and stored in a deep
freezer at - 40°C until used.

Hormonal assay procedure

The serum samples were assayed for serum
concentrations of testosterone, FSH and LH
using Enzyme-Linked Immunosorbent Assay
(ELISA) according to the manufacturer's
instructions.

Testicular Ultrasound protocol

Testicular ultrasound protocol was carried out
on both testes of all the bucks in groups A and B
by viewing on the TP and LP. The right and left
testes were viewed on TP and LP respectively,
thereafter, both testes were viewed on TP[23].

Gross biometrics

Weight of the right and left testis: This was
taken by using a digital weighing balance -
OHAUS®(by OHAUS co-operations).

Volume of the right and left testis: This was
taken by using the Water Displacement Method
(WDM) as described by [23]. Briefly, the testis
is put in cylinder filled with normal saline; the
volume of the testis is taken as the volume of
normal saline it displaces in the cylinder (while
avoiding error due to parallax).
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Total length of the right and left
epididymides: This was taken by using a
measuring ruler[24].

Histological procedure

Testicular and epididymal samples were taken
from group A and B bucks, fixed in Boiun's fluid
and histological procedures carried out as
described earlier [24, 25, 26].

Statistical analysis

Data were expressed as Mean = SD and
analyzed using Student t-test at P < 0.05 (using
SPSS version 20).

Results

Ultrasound results

The sonogram of the group A bucks were
normal for both testes on the TP and LP. For the
group B bucks, 24 hours post ligation of the
spermatic cords, the testes were slightly
inflamed and these appeared on the TP as hypo-
echoic (dark) regions covering about two-third
of the entire testes but the scrotal walls were
still intact while the non-ligated testes appeared
mostly greyish with normal testicular
architecture (Figure la). At the end of the
second week there were slightly hypo-echoic
arcas at the anterior portion and entirely hypo-
echoic regions on the posterior aspect of the left
testes of the non-ligated testes on the TP (Figure
1b). These hypo-echoic regions covered about
two-third of the non-ligated testes at the end of
the third week while the ligated testes were
almost entirely of hypo-echoic areas (Figure
1¢). At the end of the fourth week the entire
ligated testes and majority of the non-ligated
testes were inflamed and appeared as hypo-

d

echoic regions with loss of testicular
architecture and some areas of fibrosis (hyper-
echoic regions) on the LP for the ligated testes

(Figure 1d).

Hormonal assay results

Results of hormonal analyses revealed that
there were no significant differences in the
testosterone concentrations of the group A
(control) and group B (right testis ligated)
bucks throughout the course of the experiment
(P < 0.05) (Figure 2). However, there were
significant increases in the level of LH
concentrations of group B bucks when
compared with those of group A bucks at the
end of week one (P = 0.02), week two (P =
0.03), week three (P=0.02) and week four (P=
0.01) respectively. There were also significant
increases in group B bucks' serum LH
concentration from week one to week two (P =
0.01), week two to week three (P = 0.02) and
week three to week four (P = 0.02), in a
chronological pattern respectively (Figure 3).
There were significant increases in the
concentrations of FSH in group B compared
with group A bucks at the end of week one (P=
0.01), week two (P = 0.02), week three (P =
0.01) and week four (P = 0.02) respectively.
There were also significant increases in group
B bucks' serum FSH concentrations from week
one to week two (P = 0.02), week two to week
three (P =0.01) and week three to week four (P
=0.03), in a chronological pattern respectively
(Figure 4). The serum FSH concentration had a
similar pattern to that of LH throughout the
course of the experiment.

Gross lesions and biometrics results

There was marked reduction in the sizes,
weights and volumes of the ligated testes
compared with the non-ligated testes in group
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B, also when compared with those of group A
bucks. There was loss of testicular architecture
and normal arterial network of the ligated
testes. On incision, general degeneration of
testicular tissue was observed. There was
marked reduction in the sizes of the
epididymides of group B bucks compared with
those of group A. Gross biometrics results for
the testes and epididymides for all the bucks for
both groups were as presented in Tables 1 and 2
respectively.

Histopathology results

The histopathology of the ligated testes
revealed complete loss of testicular
architecture with the non-division of the
Seminiferous Tubules (ST) into regular septae.
There was also no evidence of germinal
epithelial cell layers. There were very scanty
sperm cells most of which were eviscerated out
of the ST into the adjacent connective tissues
(Figure 5a). The head, body and especially the
tail of the epididymides were highly depleted of
sperm cells and there was complete loss of
epithelial layers (Figures 5b, ¢ and d). The
sections from the group A bucks {non- ligated
testes) showed normal architecture.

DISCUSSION

In the current study ultrasound was useful in the
early detection of the induced pathologic
conditions of the testes in WAD goat bucks,
making the procedure valuable in the BSE
examination in agreement to earlier reports in
WAD bucks [23], in cattle [27] and in sheep [7].
The inflammatory and degenerative changes
(induced by ligation of the spermatic cords)
observed in the testes of the WAD bucks were
detected by ultrasound 24 hours post induction
of pathology and throughout the course of the
experiment. These findings were similar to

@

those reported in sheep rams and goat bucks by
[28]. However, contrarily, [29] and [30] did not
observe any clinical ultrasonographic changes
in the testicular parenchyma of vasectomized
adult rams during a 12-month post operative
period and in adultrams and bucks respectively.
Although, the procedures (i.e the pathology
induced in the current study and the vasectomy
in these previous studies) were invasive,
ultrasound, a non-invasive procedure, was
useful as a diagnostic tool in these studies.

It was also observed that there were no
significant changes in the testosterone
concentrations; however, there were significant
increases the in LH and FSH concentrations.
[28] reported similar scenario in terms of
production of these hormones when they
induced testicular ischaemia in matured goat
bucks. Also, [31] and [32] reported similar
pattern of these hormones production (in the
current study) and stated that this is associated
with testicular damage, repairs and
regeneration. However, [33] reported increase
in LH and FSH in response to low level of
testosterone concentrations in matured Nubian
goats. This further shows the importance of
conducting researches in comparing normal
and pathological reproductive conditions in
these livestock animals as it is done in the
current study.

Gross biometric result revealed that the sizes,
weights and volumes of the ligated testes were
markedly reduced to about halves of those of
the intact testes. Also, grossly, there was loss of
testicular architecture and normal arterial
network of the ligated testes. [28] reported
similar testicular pathological findings in
Pakistan male goats and rams. However, the
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testes of the non-ligated testes were intact and
similar to those described by [24].

Histopathology of the ligated testes revealed
that there was major loss of testicular
architecture. There was also loss of germinal
cell layers. This is probably because the
germinal epithelial layer is made of mitotic
cells. Mitotic cells undergo degeneration at a
high rate when affected as [34] also reported in
bovine testes. However, the Leydig cells
mostly appeared intact and unaffected probably
because they are non-mitotic cells. This is
similar to the observations by [35] in an
experimentally induced ischemic-reperfusion
on the testis in albino rats. There were very
scanty sperm cells in the seminiferous tubules
most of which were eviscerated into the
adjacent connective tissues; similar to the
report by [28] in Pakistan goats and rams. The
head, body and especially the tail were highly
depleted of sperm cells and there was complete
loss of epithelial layers. [36] reported similar
observation in mice testes dosed with Abrus
precatorious L., however, the epithelial layers
of the head, body and tail regions were not
affected.

This study showed that TU is highly valuable in
the early detection of pathologic conditions of
the WAD buck testes and this correlates with
the hormonal, morphological and
morphometric parameters. This observation
allows for early detection, intervention and
treatment of disease conditions particularly
those that cannot be detected easily by the
routine palpation commonly practiced in the
BSE programmes. Also, the data from the
hormonal, morphological and morphometric
studies will be useful in the diagnosis or

comparative studies of related testicular disease
conditions in these WAD bucks. Therefore, it is
recommended that TU should be adopted as
part of the BSE programme of WAD goat bucks
for improved production.
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Figure 1: Sonogram for group B bucks — right testes ligated {(a) A1 - homogenously grayish but
slightly hypoechoic areas of the left testis on TP; and A2 - hypoechoic areas of right testis 24 hours
post ligation on TP. (b) B1 — hypoechoic regions of the entire posterior portion of the left testis on
TP; and B2 - hypoechoic areas of about two-third of the anterior portion of the left testes. (¢) C1 -
relatively less hypoechoic areas of the left testis; and C2 - entirely hypoechoic areas of the right
testis on TP. (d) D1 - entirely hypoechoic regions and areas of fibrosis of right testis on LP.
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Figure 2: Shows testosterone pattern of the control and right testes ligated West

African Dwarf bucks. .
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Figure 3: Shows Luteinizing hormone (LH) pattern of the control and\ right testes
ligated West African Dwarf bucks.
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Figure 4. Shows Follicle Stimulating Hormone (FSH) pattern of the control and right testes
ligated West African Dwarf bucks.

Figure 5: Histopathology of groub B bucks — right testes ligated (a) al - intact leydig cells of the
right testis; and a2 - complete loss of architecture of the seminiferous tubules (b) complete loss of
architecture of the head of epididymis of the right testis. (¢) complete loss of architecture of the
body of epididymis of the right testis. (d) loss of architecture of the tail of epididymis of the ligated
right testis. All the slides were produced with H & E stain and captured with magnification % 100.
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Table 1: Weight and volume of the right and left testes of the control and right testes ligated West
African Dwarfbucks - data were expressed in Mean+ SD

Groups N WRT (kg) VRT (em?) WLT (kg) VLT (em?)

A 6 28.3+£1.0% 27.940.7%  277+0.6 28.1+0.9
b

B 6 14.540.4%2 14.8+0.7%%  284+1.1 28.7+1.0

b

N —number of bucks, WRT —weight of right testis, VRT —volume of right testis, WLT weight of left
testis, VLT — volume of left testis. *ab i.e significant when first row is compared with the second
row.

Table 2: Total length of the right and left epididymis of the control and right testes ligated West
African Dwarfbucks - data were expressed in Mean + SD.

Groups N TLRE (cm) TLLE (cm)
A 6 8.91 + 0.27* 8.87+0.2
B 6 5.02 £ 0.18*® 8.93+0.3

N — number of bucks, TLRE — total length of right epididymis, TLLE — total length of left
epididymis. *abi.e significant when first row is compared with the second row.




