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SUMMARY

Three adult sexually rested buffalo bulls were castrated at & years
of age. Four to five weeks after castration the bulls exhibited dimini-
shed libido and failed to respond to a female teaser, indicating the
great dependence of the adult buffalo on gonadal hormones. On
the third week post-castration, ejaculates collected from these bulls
were completely devoid of spermatozoa. The first post-castrational
ejaculates showed twofold increase in their fructose and citric acid
concentrations which is thought to be due to a transient effect,
on the accessory glands, of androgenic steroids from the adrenals.
Four weeks after castration citric acid was about 64% while fructose
was 20% of the precastrate levels.

At slaughter, 7 weeks after castration the gross morphology of the
accessory glands was normal and there was more citric acid than
fructose in the vesicular glands and ampullae. The histological picture
of accessory organs 7 weeks after castration was described.

INTRODUCTION

It is well known that the growth rate, ultimate size, histological appearance and secretory
output of the accessory reproductive organs are subject to intricate control by a variety of
factors among which the male sex hormone plays, by far, the most important and decisive
role (MANN and PARSONS, 1950; LINDNER and MANN, 1960 and MANN, 1964). Castration,
was reported to bring about morpho-histological regressive changes in the accessory glands
associated with decline in their content of fructose (MANN, DAVIES and HUMPHREY, 1949;

MANN and PARSONS, 1950 and GASSNER, HILL and SULZBERGER, 1952), and citric acid (HUM-
PHREY and MANN 1949),

In a recent study on buffalo steers, EISSA (1980) observed that the decline in fructose
concentration in the vesicular glands, ampullae and internal prostate was much more conspicuous
than the decline in the concentration of citric acid in the same glands. These data suggested
differences between the various accessory glands in their relative dependence on testicular
androgens.

The aim of the present work is to report on early effects of castrating adult buffalo
bulls on libido and ejaculate characteristics, with emphasis on fructose and citric acid levels,
as well as on the morpho-histological changes of the reproductive accessory glands.
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MATERIAL and METHODS

Three sexually mature buffalo bulls aged 4 years were used in the present study. These
animals were of above average sexual desire and were used in routine semen collection. Sexual
rest was given for about a month before the beginning of the experiment.

Before castration, two control semen collections were made using an artificial vagina.
Each bull was ejaculated twice on each days of collection. Two (in one bull) to nine (in two
bulls) days after the last collection, castration was performed non surgically by crushing the
spermatic cord using a Burdizzo forceps. First post-castration collections were obtained after
7 days. Two successive ejaculates were collected weekly from each bull for four weeks. The
ejaculates were evaluated for volume, motility and sperm concentration according to the conven-
tional techniques. Fructose and citric acid concentrations in seminal plasma were determined
according to the method of MANN, (1948) and SAFFRAN and DENSTEDT (1948), respectively.

The animals were slaughtered 7 weeks after castration and their accessory organs (vesiculer
glands, ampullae, internal prostate, and bulbourethral glands) removed, and morphologically
examined. Tissue samples were immediately fixed in Bouin's solution and Paraffin sections stained
with haematoxyline and eosin were prepared for histological examination. In addition, samples
(from the vesicular glands and ampullae) of known weight were diced and homogenized in
distilled water using ultra-turax (Janke and kunkel, lka werk, West Germany) and their fructose
(LINDNER and MANN, 1960) and citric acid (SAFFRAN and DENSTEDT, 1948) concentration
determined.

RESULTS

Until the 4th week after castration, two successive ejaculates could be collected from
each bull weekly. However, in the 5th week the males exhibited decreased interest in mounting
even when a female teaser was used where one ejaculate could hardly be obtained from one
bull. In subsequent weeks repeated trials failed to stimulate the desire of the animals.

The ejaculates collected throughout the experimental period did not show marked changes
in volume. Meanwhile, the first post-castration ejaculates were necrospermic in 2 bulls, whereas
those of the third bull displayed 10-20% motility.

Table 1 demonstrates the pattern of changes in sperm concentration, seminal plasma
fructose and citric acid levels. One week after castration the average sperm concentration
of first ejaculates was comparable with the precastrate values. However, the second successive
ejaculates showed a marked drop in sperm number. The decrease in sperm concentration was
much more clear in the samples collected 2 weeks after castration, whereas ejaculates collected
after 3 weeks were completely devoid of spermatozoa.

Unexpectedly the seminal plasma from ejaculates collected a week post-operation showed
twofold increase in the concentration of fructose (819.8 mg/100 ml) and citric acid (696.7
mg/100 ml) compared to the precastration levels (478.0 and 358.8 mg/100 ml respectively).
A decrease in the concentration of both seminal plasma components ensued two weeks post-cast-
ration. Nevertheless, the fructose concentration (375.9 mg/100 ml) was slightly lower than
the precastration level, whereas citric acid concentration remained higher (432.8 mg/100 ml)
than the control. During the subsequent weeks the seminal plasma concentration of both compon-
ents declined progressively but the decrease in fructose level was much more marked than
that in the level of citric acid.

Assiut Vet. Med. 1. Vol. 12, No. 23, 1984.
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Table 2 shows the average dimensions,weights and activity of accessary glands of the
buffalo bulls 7 weeks after castration. The mean weights recorded for the vesicular glands,
ampullae of the vasa deferentia, internal prostate, and bulbo-urethral glands were, 9.2, 3.6,
65.3 and 5.6 g., respectively. The concentration of fructose yn the vesicular glands and ampullae
averaged 16.2 and 3.9 mg/100 g. In both glands, respectively, the citric acid level was higher
averaging 29.7 and 31.6 mg/100 .

On histological examination the vesicular glands showed normal sized alveoli with scanty
sectetion. The epithelial lining the alveoli appeared inactive and low with neither bleb-like
Projections nor basal vacuoles (Fig. 1,2). A decrease in the size of the acini associated with
deficency of secretory material and increase in the interstitial tissue was observed in the prosta-
te gland (Fig. 3). The bulbourethral gland showed a decrease in the height of the epithelium
and a deficiency of mucoid material. Ampullae were devoid of any spermatozoa and the ampulla-
Ty glands contained inspissated secretory material (Fig. 4).

DISCUSSION

A number of studies has indicated that castration of the adult mammal leads to a decrea-
se in the frequency of copulation, although considerable variation exists between species as
well as between individuals within a species in regard to how rapidly and to what extent
copulatery behaviour decreases after castration. (CLEMENS and CHRISTENSEN, 1975). The present
study showed that adult buffalo bulls failed to respond to a female teaser within 4-5 weeks
after castration. On the contrary. Bos taurus bulls have been reported to mount up to one
year after castration (FOLMAN and YOLCANI, 1966). To our knowledge, no studies seem to
have been done on the plasma testosterone concentration required to elecit normal sexual
response in the buffalo. However the present observations would indicate that buffalo males
appear to depend greatly upon gonadal hormones for maintaining normal sexual response and
even adult trained males cease copulation shortly after castration.

The rapid decline of sperm concentration in ejaculates collected after castration reflects
the relatively low number of spermatozoa stored in the vasa deferentia and ampullae. Sperm
reserves in the vasa deferentia and ampullae of intact buffalo bulls aged 2.5 years were repor-
ted to average 328.5 X 10 (82-850) and 2073 X 10 (315-6460), respectively (OSMAN, 1972).
Much higher reserves in the vasa deferentia (800-1300 X 10 ) and ampullae (3400-6900 X
10 ) were found in beef bulls at an average age of 7.1 years (WEISGOLD and ALMQUIST,
1979).

since buffalo bulls were firstly ejaculated one week after castration it is not surprising
that the collected ejaculates contained nomotile spermatozoa. The high abdominal temperature
to which the ampullary spermatozoa had been subjected should be increminated.

One striking observation is the twofold increase in the fructose and citric acid concentra-
tions in the first post-castrational ejaculates. In agreement, EINARSSON (1971) found that follow-
ing castration of boars, certain seminal plasma components, including fructose, rose in the
2-3 first collected ejaculates and then gradually fell. A prompt post-castrational decrease in
the fructose and citric acid in semen and accessoty glands was reported for rabbits (MANN
and PARSONS, 1950) and bulls (MANN et al. 1949 and GASSNER et al. 1952). In the present
study the post-castration rise in seminal plasma fructose and citric acid can presumably be
due to a transient hyperstimulation of the accessory glands brought about by increased produc-
tion of androgenic stercids from the adrenal cortex following the drop in blood level of testi-
cular androgens and the subsequent stimulation of the adenohypophysis to release more trophic
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Wotmones. As a matter of fact a large body of evidence points to that gonadectomy in many
f@boratory animals results in marked development of prostate and seminal vesicles and that

siich effect could be impaired in castrated adrenalectomised males (PRICE and WILLIAM ASHMAN
(1961).

Another noteworthy observation is that & weeks after castration the level of citric acid
was about 64% while that of fructose was 20% of the precastration levels. Moreover, the vesi-
cular” glands and ampuliae taken at sloughter 7 weeks after castration contained more citric
acid than fructose. In confirmation, EISSA (1980) observed that the level of citric acid in the
accessory glands of castrated buffalo bulls wes only 45-50% lower than the levels detected
in intact animals. However, the rate of decline in fructose differed between accessory glands
being higher in the vesicular glands and ampulise than in the internal prostate. Also in rabbits
(HUMPHREY and MANN, 1949) the postcastration fail in citric acid appears to be less prompt
that in fructose. It is, thus, probable that seminal fructose and citric . acid in the buffalo are
produced independently from two different cell types. The low level of androgens leit after
castration and that produced by the adrenal cortex may be enough to support relatively higher
production of citric acid than fructose.

The present results can also imply that the internal prostate and ampullae of the adult
male buffalo, shown by EISSA (1980) to differ from vesicular glands in the sense that they
contribute more citric acid than fructose are less dependent on circulating androgens. However,
the histological regression in all glands noted in this study 7 weeks after castration do not
support this possibility.
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LEST OF FIGURES

Fig. (1): Seminal vericle of buffalo bull 7 weeks after castration showing reduced alveoli
size and deficiency in secretory material. H & E. (X 200).

Fig. (2): Seminal vesicle of buffalo bull 7 weeks after castration, showing normal size alveoli
but with scanty secretion. Note the absence of basal vacuoles and bleb-like projec-
tions. H & E. (X 312.5).

Fig. (3):  Prostate gland of castrated buffalo bull showing a decrease in aceni size and a
deficiency in sectetory material. Note the increase in interstitial tissue. H & E.
(X 200).

Fig. (4): Ampulla of castrated buffalo bull. Note the presence of inspissated materials in
the ampullary glands. H & E. (X 312.5).
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Table (1)
Effect of castration of adult buffalo bulls on certain ejaculatae characteristics

Sperm concentration

Seminal plasma

Seminal plasma citric

X 10 . fructose mg/100 ml. acid mg/100 ml.

s 8

: O

[= i i H

23 First mmwo:a P— JH.# mm..uozn_ Mean First mm.nc:n_ Kean

: .mr ejac. ejac. ejac. ejac. ejac. ejac.
Before castration| 12 397.0 353.0 375.0 559.9 396.3 478.0 427.6 290.0 358.8
After castration
One week 6 323.1 T35 218.6 950.7 689.0 819.8 834.8 558.5 696.7
Two weeks 6 51.3 2.0 26.7 482.4 269.5 375.9 635.0 230.7 432.8
Three weeks 6 0.0 0.0 0.0 200.1 122.5 161.3 343.8 202.8 27133
Four weeks 6 0.0 0.0 0.0 1122 78.5 95.5 289.6 166.0 227.8
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Table (2)
Average dimensions, weights fructose and citric acid concentration
in the accessory glands of buffalo bulls 7 weeks after. castration

Vesicular Internal Bulla
Parameters Ampullae .

glands prostate wiethrals
Length (Cm.) 5.8 12.8 6.8 3.5
Width (Cm.) 1.1 - Nedl 1.6
Thickness (Cm.) 0.9 - 3.3 1.4
Diameter (Cm.) - 0.7 - -
Paired Weight 92 3.6 65.3 5.6
Fructose mg/100 g. 16.2 3.9 - -
Citric acid mg/100 q. 29.7 31.6 - -

Assiut Vet. Med. 1 Vol. 12, No. 23, 1984.
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