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SUMMARY

This study was carried out to assess buffalo-bulls libido and mating capacity using modi-
fied serving capacity test (M.S.C.T) and ultrasonographic appearance of the testis and acces-
sory sex glands. Six buffalo-bulls were used throughout the study. The current results
showed that the dominant bulls had larger scrotal circumference (SC) and earlier reaction
time and a good semen characteristics. The ultrasonographic examination revealed a signifi-
cant variation between the testicular and accessories dimensions of dominant and dominated
bulls for length, width and thickening. The ultrasonographic appearance showed a changes
in the echotextures of the genital tracts of buffalo-bulls during various physiologic status
and results were recorded and tabulated. From the present study it could be concluded that
M.S.C.T offers a good idea to assess buffalo-bulls libido and mating ability. Also, the ultra-
sonograph could be used accurately to evaluate the testicular and accessory sex glands of

buffalo-bulls and recognition of abnormal conditions of these organs.

INTRODUCTION

Males sexual behaviour is of important to achieve good fertility and considered as an
important tool to detect the best sires in the herds (Kotaya and Narasimba Rao, 1990).
Loss of libido and poor sexual desire have been identified as a major limiting factor, in
buffalo breeding (Barnable et al., 2000 and Sundaraman et al., 2002). Studies on
breeding efficiency in bulls have been associated with the welfare aspects and merits of
the M.S.C.T. (Blockey, 1978; Boyed et al., 1989 and Godfrey and Lunstre, 1989).
Many other factors like semen quality and genotypic and phenotypic attribution must be
taken in consideration (Rodriguez-Martinoz, 1998).

Scrotal circumference of the sire is an indirect indications of number and size of semi-

niferous tubules and thereby sperm out put (Coulter and Foote, 1976).

17



Abouw ERova

Ultrasonography is a non invasive technique which can by used to measure bull testes
and accessory sex glands in their normal orientation (Weber et al., 1988).

The present investigation aimed to assess buffalo-bulls libido and mating ability by

MSCT and characterize the ultrasonographic appearance of the tests and accessory sex

glands.

MATERIALS AND METHODS

Six buffalo bulls belonging to a private farm near Tanta; Gharbia Governorate were
used in the present investigation during the period of December, 2003 till the end of
April 2004 for selection of the best of sires for breeding purposes. The age of bulls
were 28 to 38 months old and had a body weight range of 463 to 498 Kg. They were
fed on barseem and rice straw ad libitum and concentrates according to NRC (1970).

The animals were assigned randomly into two experimental groups. Each trial was done
with 3 buffalo-bulls at a time, in a 3: 2 ratio of male / living mount female relation, in
order to stimulate competition and establish social hierarchy. So, in each evaluation
there were studied 2 batches of 3 animals (group I, bull No. 1, 2 and 5 and group IT
bulls No. 3, 4 and 6). Experimental animals were allowed to stay in a cattle court in or-
der to let them feel easy going and free to choose a certain living mount. Two adults fe-
males acted as living mounts for mounting. They were kept away from each other near-
ly 6 meters and had the head restrained. Libido of the males was evaluated in 10 x 15
meters cattle court. A 20 minutes visual stimulation was done before starting the tests;
by this technique the most experienced male was released free towards the living mount

to perform some mounts, exciting the younger ones.

The MSCT includes:
Interest: obviously it is related to the sexual desire shown by the male in relation to the

living mount.

Trying to mount: when the male’s legs give up from the ground, but the mounting is

not completed.
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Mounting: it must be complete in a right position, with or without intromission.
Service or mount: amount with full intromission plus an ejaculatory thrust.

Reaction time: it is the time interval, since the entrance of the male inside the cattle
court until the first service. Records are made in seconds.

Social hierarchy: These will be evaluated by the dominance ratio among the young
buffalo-bulls of each batch.

SC was measured at the largest diameter of the testis using plastic cloth tape according

to Almquist et al. (1976).

All buffalo-bulls were trained for semen collection by using of an artificial vagina. Ac-
cordingly, semen sample were collected from each bull twice weekly for two weeks as
an adjustment period to acclimate the bulls on the handling procedures. Semen samples
were collected from each bulls twice weekly and for five successive weeks (10 samples

for each buffalo-bulls).

The quality of semen of the dominant buffalo-bulls was evaluated considering ejaculate

volume, mass activity, live dead, sperm concentration and sperm motility (Blom, 1950

and Tomar et al., 1966).

Ultrasound examination of all bulls were measured twice per week for three consecu-
tive weeks to assess variation in measurements over time by using, a real time B- and
M-mode linear array ultrasound scanner (Scanner 240 Vet., Pie medical Company).
The scanner provided with linear transducer (frequency 6 and 8 MHZ) and sector trans-

ducer (frequency 5 and 7.5 MHZ).

Data obtained were statistically analysed using the Statistical Analysis System SAS
(1987).

RESULTS

As shown in table, 1 the dominant bull (which never supplanted by others) showed
larger SC and earlier reaction time. Social hierarchy was gradually shown with domi-
nance of two bulls over the others (No. 1 and 2). Another dominant bull in the second

group (No. 3) with normal sexual behaviour, felt himself as dominated up to the end of
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the experiment. This bull no more showed interest towards females, and afraid other
bulls of group I. The other bulls were completely inhibited by dominant males, which
not allow them to approach the females. These males (No. 4, 5 and 6) did not accom-
plish any service due to inhibition. One bull (No. 5) showed a penile dorsal curvature

and it was possible only to mount without ejaculation.

As shown in table 2, the semen quality of bull No. 1 was better than the other two bulls
regarding the significant increase in the total sperms count per ejaculate, mass activity,
live sperm percentage, live sperm concentration. However, there was non significant

variations in the ejaculate volume.

As presented in table, 3 there was a significant (P < 0.05) variation between the testicu-

lar dimensions of dominant and dominated bulls for length, width and thickening.

The ultrasonic monitoring of the testis, also has been used to study, the echtextures
changes in various physiologic status. The normal testis showed echogenicity of the tes-
ticular parenchyma and enlarged tail of epididymis with moderate echogenicity (Figure,
1). After excitation, the testis showed many blood vessels (pampini form) of the sper-
matic cord, upper left anechoic fluid filled vessels and moderately hypoechogenic head
epididymis (Figure, 2). The testis just before ejaculation showed moderate echogenicity
of head and tail of epididymis and anechoic small particles within testicular parenchy-
ma (Figure, 3). While the testis after ejaculation showed hyperechogenic tail of epididy-

mis and anechoic testicular parenchyma (Figure, 4).

As presented in table, 4 there was a significant variation between the accessories of

dominant and dominated buffalo-bulls.

The paired bulbourethral glands were ovoid, uniformly hyperechoic structures embed-
ded within the bulbospongiosis muscle (Figure, 5). They were located dorsal and lateral
to the pelvic urethra where it began to curve posteriorly around the ischial arch. A hy-

poechoic collecting duct could be visualized at the ventral extremity of some glands.

The pelvic urethra was visualized in iongitudinal and transverse section from a point
ventral to the bulbourethral glands to a point dorsal to the bladder neck. In transverse
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Table 1: Scrotal circumference and modified serving capaci

test in buffalo-bulls

Scrotal Reaction . First
(nﬁ;;glih) circumference time E"i;ulast:ry mount N:' o:' NO'. of Dominance
(cm) (minutes) r (minute) mounts services

Group I
Bull No. 1 38 30.7 45+12* 12.73+0.06° | 0.40+0.31°| 6.90+1.8° | 23+0.7° ++
Bull No. 2 37.5 30.2 5.4+ 1.2% [2.93+0.03%210.40+£0.20°1 550+23*| 22+ 0.8 ++
Bull No. 5 30.5 29.6 - - 0.56 £0.11 | 3.70%1.00° - -
Group II
Bull No. 3 37 30.0 5.8+ 1.3% [ 2.98+0.05% | 0.33+£0.14% | 5.70+0.80% | 1.7 + 0.7 n
Bull No. 4 35 28.5 - - 1.53+0.31° | 4.60+1.0° — —
Bull No. 6 28 27.5 - - 2.87+0.61% | 2.40+1.7° - -

Means with different alphabetica superscripts in the vertical columns are significantly different from each other at level (P < 0.05)

Table 2: Mean values of the semen characteristics in dominant bulls (M + SE).
Items . .
n Volume :::tll‘l,:t(:ru‘;: Mass activity Live sperm % Sper(n)l( cl(:;é)c /ml
Bull No.
1 10 2.57+0.23° 77.8 + 1.08 4.58+0.13% 78.30+2.54 1118.13£99.77°
2 10 2.4140.14° 77.2 + 1.06° 4.00+0.18° 75.40+3.14° 1098.00+:28.31%
3 10 2.35+0.12° 76.8 + 1.58° 3.44+0.19° 75.3743.13° 1033.00+33.14°

n : number of collected samples.
Means with different alphabetica superscripts in the vertical columns are significantly different from each other at level (P <0.05)
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Table 3: Ultrasonograghm measurements (cm) of the testicular dimensions of dominant and dommated buffalo-bulls (M + SE).

[f- n Dominant buffalo-bulls Dominated buffalo-bulls
Bull No. 1 2 3 4 5 6
Tests length
Right 6 7.22+0.33° 7.03 £ 0.40° 6.43%0.53° 5.15+0.033° 552+ 0.43" 549+ 041°
Left 6 6.99 + 0,15 6.88 + 0.50° 6.33 £ 0.67° 5.01£0.72° 5.15£034° 513 £0.36"
Width
H gh 6 3.91 £ 0.01° 3.86 + 0.03° 391 +0.01* 311001 3.33£0.15 30120050 |
6 3.71 + 0.03° 3,16 + 0.04° 3.15+ 0,04 3.00 £ 0.03° 3.01£0.24° 311 + 0.06° [
Thlckenmg‘ ' i
I Right 6 523 £ 0.14° 5.03 = 0.05° 4.81£0.06° 420£0.11° 433£0.15° 4225 031° |
I Left 6 | 511+018" | 493+0.06" 3.00 +0.05" 3.00£031° 3.00+0.19° 3014004 |
i : Number of measurements
Means with different alphabetica superscripts in the same horizontal column are significantly different from cach other at level (P < 0.05)
Table 4: Ultrasonographic measurements {cm) of the taccessory sex glands of the dominant and dominated buffalo~-bulls
, ‘ n Dominant buffalo-bulls ] Dominated buffalo-bulls
Bull No. 1 2 3 4 s 6
Bulbourethral gland —
Left eight 6 1.91 £ 0.40° 183+0.11° 1.68+0.40° 1453 0,33° 1,40 0.33° 1394 030"
Left width 6 1.82+0.30° 1.82+£031° 1.53+0.50° 1.41%0.32° 1.40 £ 0.41° 1374 031°
Right height 6 1.84 + 0.20° 1.67%031° 1.63+0.51° 1410227 1.36+0.30° 135+0.52°
Right width 6 1.76 £ 0.40* 1,53 + 0.40" 1.60 + 0.40° 1.33£0.20° 1.32£031° 127 +£0630"
Uretheal dismeter ‘
Diss. prostate 6 3.34£0.20° 332 +£040° 2.93+043° 2.01£033° 2.34+022° 211044
__Cali. seminalis 6 3.44% 040° 3.43+041° 2.84£044° 213£0.53° 251£022° 233%0.40°
Prostate body 6 3.13+0.30° 3.01 £0.50° 2.83+0.30° 2.34+£0.63°  242+032° 240+ 051"
Vestoular gland -
Left height 6 1.60+ 0.40° 1.64 +0.30° 163£6.21° 153£0.33> 143 £033" 1.50 % 0.34°
Right height 6 1.87 +0.50° 183+£020° | 1.79%033° 1.61£032° 145+043° [482034°

n : Number of measurements
Means with different alphabetica superscripts in the same horizontal column are significantly different fron1 each other at level (P < 0.05)
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section, the urethralis muscle was visualized as an anechoic band which nearly sur-
rounded the hyperechoic urethral wall. The urethralis muscle gradually diminished in

thickness and dorsal extent as it was followed cranially toward the bladder neck.

The glandular parenchyma of the disseminate prostate was visible within the pelvic ure-
thra caudal to the prostate body. It appeared as a number of hyperechoic streaks radiat-
ing dorsomedially between the urethralis muscle. The prostatic body was a uniformly

hyperechoic structure located dorsal to the neck of the bladder (Figure, 6).

The paired vesicular glands were visualized from their proximal ends near the bladder
neck to their distal ends dorso-lateral to the bladder. The vesicular glands were irregular
in shape, with isoechoic lobes of glandular tissue separated by more hypoechoic re-
gions. A distinct hyperechoic membrane surrounded the perimeter of each gland. Avail-

able number of small ( 1to4 mm), anechoic, fluid filled vesicles were seen throughout

the glandular tissue (Figure, 7).

Figure (2): Ultrasonogram of testis after excita-
tion, show many blood vessels of the
spermatic cord “upper left anechoic
fluid filled vessels”.

Figure (1): Ultrasonic image of the testis (normal),
note enlarged tail of moderate echogen-
ic of epididymis and some echogenicity
of testicular parenchyma.
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Figure (3): Ultrasonic image of the testis just be-  Figure (4): Ultrasonic image of testis after ejacula-
fore ejaculation showing moderate tion (mounting), note echogenic testicu-
echogenicity of head and tail of epidid- lar parenchyma.
ymis and anechoic small particles with-
in testicular parenchyma.

Figure (5): Ultrasonic image of the paired bulbo ~ Figure (6): Ultrasonic image of the prostate body,

urethral glands, note a uniformily hy- note a uniformly hyperechoic structure
perechoic structures embedded within located dorsal to the urinary bladder.

the bulbospongiosis muscle.
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Figure (7): Ultrasonic image of the vesicular glands, note the irregular
shape vesicular glands with isoechoic lobes of glandular tis-
sue separated by more hypoechoic regions.

DISCUSSION

From the present investigation, it was observed that there was a significant increase in
both scrotal circumference and testicular dimensions in dominant buffalo-bulls com-
pared to dominated ones. These results coincided with Younis et al. (2003) who indi-
cated that the SC was higher in adult buffalo-bulls than in younger ones. It was ob-
served in field conditions, that buffalo-bull start to have high dominance to fight after 3

years of age (Baruselli, 1994).

The dominant animals showed earlier reaction time than dominated one. Social hierar-
chy was gradually shown with dominance of two animals over the others. The others
bulls were completely inhibited by dominant bulls. Blockey (1978) and McDiarmid
(1984) in a review of the socio-sexual behavior of bulls during multiple joining. Dis-
cussed how older dominant bulls could reduce herd fertility by inhibiting the serving ca-

pacity of younger bulls, especially when the sexually active group is small.

It has been proved by the results of the present study that there was a positive correla-
tion between the dominant bulls and dominated ones in relation to testicular dimen-
sions, SC and various steps of MSCT (Boyd et al., 1989 and God-Frey and Lunstre,

1989).
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The normal semen characteristics could be available only in older dominant bulls.
These results might be attributed to the fact that the testis in younger bulls exhibit a par-
allel increase in both size and spermatogenic activity until sexual maturity is attained
thereafter the semen characteristics remain relatively stable until the age of senility
where they began to decline (Kumi-Diaka et al., 1981 and Sundararaman et al.,
2002).

Ultrasonographic evaluation of the normal testis was found useful for breeding evalua-
tion of the adult boar (Cartee et al., 1986) and bull (Cartee et al., 1989). Our investi-
gation revealed that the normal testis showed an enlarged tail of epididymis with mod-
erate echogenicity of epididymis and some echogenicity of testicular parenchyma. After
excitation shows many blood vessels (pampiniform) of the spermatic cord. The testis
just before ejaculation showed moderate echogenicity of head and tail of epididymis
and anechoic small particles within testicular parenchyma (Pechman and Eilts, 1987
and Chandolia et al., 1997).

The ampullae, vesicular glands, pelvic urethra, prostate body, disseminate prostate and
bulbourethral glands of the buffalo-bulls were visualized using transrectal ultrasonogra-
phy. Physical dimensions of the measured accessory sex gland structures in our study
were similar to those previously published reports (Blom and Christiansen, 1947 and
Bagshaw and Ladds, 1974). The function and growth of the prostate and vesicular
gland in the male is very androgen dependent (Rocha et al., 1994). This might explain
the high normal measurements of the prostate and seminal vesicles in the dominant
bulls than the dominated ones. Also the increased values of testosterone reflected cellu-
lar proliferation and increased echogenicity due to fluid accumulations in these glands
(Gupta et al., 1934 and Setchell et al., 1994).

Our observations led us to suggest that 1) the M.S.C.T offers a good idea to assess buf-
falo-bulls libido and mating ability in a good manner. The culling of sires of poor serv-
ing capacity can significantly raise a herd’s conception rate. 2) the ultrasonograph can
be used to accurately measure the testis and accessory sex organs of buffalo-bulls.
Knowledge of the ultrasonographic appearance of the normal genital tracts of the bulls

may lead to the recognition of abnormal conditions of these organs.
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