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Abstract
Masood, A.; Ahmad, I.; Ahmad, N.; Qureshi, Z.I.; Zubair, M.: Effect of growth hormone
on semen parameters, partial hemogram, and testosterone level in Nili Ravi buffalo bulls.
Rev. vet. 27: 2, 98-102, 2016. The purpose of this trial was to examine the possible effects of
exogenous growth hormone (GH) on semen quality, hematological variables and serum testosterone concentration in Nili Ravi buffalo. Bulls of the treatment group (n=3) were injected
with recombinant GH 500 mg in a 15 day interval for 10 consecutive weeks, while bulls of
control group (n=3) received equal volume of normal saline solution. Semen samples were
collected twice per week and analyzed for physiological parameters. Blood samples collected
fortnightly were analyzed for red blood cells count (RBC), hemoglobin concentration (Hb),
packed cell volume (PCV), mean corpuscular volume (MCV), white blood cell (WBC), neutrophils, lymphocytes, and serum testosterone levels. Data were analyzed statistically using
t-test. Results indicated that GH treatment of Nili-Ravi buffaloes significantly (p<0.05) increased ejaculatory volume (8.8±0.2 vs 7.7±0.2 ml), sperm motility (72.6±0.4 vs 67.4±0.7%),
mass activity (3.35±0.07 vs 2.52±0.08), sperm concentration (982.2±67.8 vs 731.9±50.5 million/ml), live sperm (80.1±0.3 vs 75.8±0.5%) and serum testosterone (4.02±0.21 vs 2.37±0.07
ng/ml) compared to control bulls. Among hematological variables, lymphocytes were increased (p<0.05), but MCV, WBC count, and neutrophils decreased (p<0.05). Hb, RBC and
PCV remained unchanged. However, values of these variables were within normal ranges for
buffalo bulls. In conclusion, treatment of Nili-Ravi bulls with GH improved semen quality
and increased serum testosterone without ostensible adverse effects on the general state..
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Resumen
Masood, A.; Ahmad, I.; Ahmad, N.; Qureshi, Z.I.; Zubair, M.: Efecto de la hormona de
crecimiento sobre los parámetros seminales, el hemograma parcial y el nivel de testosterona
en búfalos Nili Ravi. Rev. vet. 27: 2, 98-102, 2016. El propósito de este ensayo fue examinar
los posibles efectos de la hormona de crecimiento exógena (GH) sobre la calidad del semen, algunas variables del hemograma y la concentración de testosterona en suero de toros bubalinos
Nili Ravi. Los búfalos del grupo tratado (n=3) fueron inyectados con 500 mg de somatotropina
recombinante cada 15 días durante 10 semanas consecutivas, mientras que los del grupo control (n=3) recibieron igual volumen de solución fisiológica salina. Las muestras de semen fueron tomadas dos veces por semana y analizadas para evaluar los parámetros fisiológicos. Las
muestras de sangre colectadas quincenalmente fueron analizadas para establecer el recuento
de glóbulos rojos, la concentración de hemoglobina, el hematocrito, el volumen corpuscular
medio (MCV), recuento de glóbulos blancos (WBC), tasa de neutrófilos y linfocitos, así como
los niveles séricos de testosterona. Los datos obtenidos fueron analizados estadísticamente por
medio del test-t de Student. Los resultados indicaron que el tratamiento con somatotropina aumentó significativamente (p<0,05) el volumen eyaculado (8,8±0,2 versus 7,7±0,2 ml), la motilidad del semen (72,6±0,4 versus 67,4±0,7%), la actividad de masa (3,35±0,07 versus 2,52±0,08),
la concentración de espermatozoides (982,2±67,8 versus 731,9±50,5 millones/ml), los espermatozoides vivos (80,1±0,3 versus 75,8±0,5%) y el nivel de testosterona sérica (4,02±0,21 versus
2,37±0,07 ng/ml), comparados con los animales controles. En el hemograma aumentaron los
linfocitos (p<0,05) y disminuyeron variables como volumen corpuscular medio, recuento de
leucocitos y tasa de neutrófilos (p<0,05). Hemoglobina, concentración de eritrocitos y hemaRecibido: 15 febrero 2016 / Aceptado: 31 mayo 2016
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tocrito permanecieron inalterados. Todos los parámetros investigados se situaron dentro de
los rangos normales para toros bubalinos. En conclusión, el tratamiento de búfalos Nili-Ravi
con somatotropina mejoró la calidad del semen y aumentó la testosterona sérica, sin provocar
ostensibles efectos adversos en el estado general de los toros.
Palabras clave: búfalo, somatotropina, semen, sangre, testosterona.

INTRODUCTION

MATERIAL AND METHODS

Growth hormone (GH) is produced by somatotroph
cells of the anterior pituitary gland. GH discharge is
regulated by the contrasting activities of somatostatin
and growth hormone releasing factor. Growth hormone
substitution remedies have become popular to overcome ageing process 24 .
Scientists also proclaimed that use of this hormone
in the growth hormone deficient patients resulted in
obesity reduction, muscle heap proliferation, augmented bone compactness, improved vigor, reproductive efficiency and immunity 3 . The major functions of
growth hormone include milk production and expression of IGF-1 genes in the liver along with augmentation of testosterone action in maintenance of spermatogenesis in hypo-physectomized animals.
Growth hormone receptors have been identified in
male reproductive organs including vas deference, accessory glands, epididymis, Sertoli and Leydig cells.
Moreover, other researchers reported that the treatment
of adult bulls with bovine somatotropin improved the
ejaculate volume, concentration and morphology of
sperm 5 .
It has been observed that growth hormone treatment improved storage life of bovine spermatozoa
without any harmful effect on their motility 17 . Bulls
treated with recombinant bovine somatotropin (rbST)
revealed higher pre and post freezing sperm motility as
compared to control bulls 22 .
Growth hormone gene had a significant effect on
libido score, flehmen response, spermatozoa mass activity, number of semen doses per collection, individual
fresh sperm motility, post thaw sperm motility, acrosome integrity, plasma membrane integrity, live sperm
(%) and morphologically abnormal sperm in crossbred
bulls 19 .
A recent study showed that treatment of Sahiwal
bulls with 500 mg rbST weekly for 10 weeks improved
libido, increased serum testosterone, total leukocytes
count and serum globulin 7 . However, there is relatively little information regarding the effects of long-term
treatment with exogenous growth hormone on reproductive functions in bulls.
In the present study, the possible effects of rbST
(BoostinTM-S) on semen parameters, serum testosterone concentrations and hematological parameters in
adult Nili Ravi breeding bulls were investigated.

Animals. The present study was carried out on six
adult Nili Ravi buffalo bulls, with clinically normal
reproductive tract and kept at the Semen Production
Unit, Qadrabad, Sahiwal, Pakistan. The age of these
bulls ranged from 5-10 years. All animals were housed
in free stall barn, fed 2 kg/bull/day concentrate ration
with seasonal fodder ad libitum, and free access to
drinking water.
Experimental design. The six bulls were assigned
randomly into two groups. Control group (n=3): the
bulls in this group were kept as control and were injected with normal saline as placebo treatment. Treated
group (n=3): each bull in this group was injected with
500 mg rbST subcutaneously fortnightly for 10 weeks 2 .
Semen samples were collected twice weekly with
two ejaculates per collection for 14 weeks (1th week
pretreatment period, 10 weeks treatment period, and
3 weeks post treatment period) from each animal, by
means of an artificial vagina and using an intact bull
as teaser. Thus, a total of 168 semen ejaculates (28 semen ejaculates/bull) were collected from six bulls during the experimental period (late february to early june,
2014).
Immediately after collection, semen samples were
evaluated for volume, mass activity, sperm motility
percentage, sperm viability, and sperm concentration.
Semen volume was recorded directly from graduated
test tubes. The mass activity of spermatozoa was recorded immediately after collection by examining a
drop of semen on a warm slide at 100x magnification
under a microscope with attached stage warmer (temperature set at 37°C). Motility percentage was estimated for fresh semen by examining a drop of semen
(with 2.9% sodium citrate solution), under microscope
at 400x.
For sperm concentration spectrophotometer (IMVphotometer) was used. A sample of semen (0.02 ml)
was diluted with physiological solution (NaCl 0.9%)
and placed in a macro-cuvette. The result was recorded
from photometer screen 4 . The live and dead sperm ratio was determined by mixing a drop of semen with a
drop of eosin-nigrosin stain on pre-warmed slide 23 .
Blood sampling was performed fortnightly during
the 10 weeks treatment period. About 15 ml blood was
collected and divided into two fractions. About 5 ml
blood was placed in EDTA plain vacutainer tubes for
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determination of hematological variables viz. RBC, Table 1. Values of semen parameters, testosterone levHb, PCV, MCV, WBC, neutrophils (%) and lympho- els and hematological profile in Nili Ravi bulls.
cytes (%), using standard procedures 6 .
parameter
control group
treated group
The remaining 10 ml blood was used to get seb
semen
volume
(ml)
7.69
±
0.21
8.84
± 0.20a
rum for analysis of serum testosterone level 21 . The
mass activity (0-5)
2.52 ± 0.08b
3.35 ± 0.07a
concentration of testosterone was determined through
67.44 ± 0.68b
72.62 ± 0.36a
ELISA, based on the principle of competitive binding sperm motility (%) 6
sperm concentr. (10 /ml)
731.90 ± 50.51b 982.22 ± 67.82a
between testosterone in the sample and testosterone75.78 ± 0.51b
80.14 ± 0.35a
HRP (horseradish peroxidase) conjugated for a con- live spermatozoa (%)
serum testosterone (ng/ml)
2.37 ± 0.07b
4.02 ± 0.21a
stant amount of rabbit anti-testosterone.
6
Statistical analysis. Mean values (±SE) for various
parameters of semen quality, serum testosterone and
hematological variables of bulls of two groups, were
computed. Student’s t-test was applied to ascertain
magnitude of variation in various parameters between
bulls of the two groups 11 .

RESULTS AND DISCUSSION
Semen quality parameters. The overall mean value for semen volume was significantly higher in treated
bulls compared to control ones (Table 1). The similar
kind of results was present in Holstein Friesian bulls 12 .
It is well known that fluid part of the semen is contributed by the accessory sex glands, especially seminal vesicle and prostate gland. It seems that exogenous
growth hormone stimulates the secretory activity of
these glands, resulting in increased ejaculatory volume
in treated bulls compared to controls 22 .
In this investigation, results indicated that motility
in rbST treated buffalo bulls was significantly higher
compared to control group (Table 1). Other authors
also reported that rbST treatment increased the motility in treated lambs 9 . This increase in sperm motility
percentage due to rbST treatment can be attributed to
increase level of testosterone.
Mass activity was significantly higher (p<0.05) in
rbST treated bulls compared to control bulls. It was
reported a significant increase in mass activity in
GH (rbST 500 mg) treated Friesian bulls than control
group 12 . Mass activity in an ejaculate mainly depends
upon individual sperm motility and sperm concentration, both of which were increased due to rbST treatment. Thus, this increase in mass activity may be due
to increased individual motility and concentration of
spermatozoa in the ejaculates of rbST treated bulls.
In rbST treated buffaloes, sperm concentration was
significantly higher than control group of bulls (Table
1). Other authors also concluded that rbST treatment
(500 mg) increased the sperm concentration in rbST
treated Friesian bulls compared to controls 12 . The
increase in sperm concentration attributed due to the
effect that GH increases the testicular mass, which in
turn increases the sperm production 13 .
Percentage of live spermatozoa was significantly
higher in rbST treated Friesian bulls as compared to
control bulls. These results are supported by authors
who reported increase in live sperm in rbST treated

RBC count (10 /μl)
Hb (g/dl)
PCV (%)
MCV (fl)
WBC count (103/μl)
lymphocytes (%)
neutrophils (%)

6.34
15.64 ± 0.23
37.53 ± 0.64
57.40 ± 0.59a
10.40 ± 0.19a
53.68 ± 0.72b
35.04 ± 0.45a

6.59 ± 0.18
15.02 ± 0.46
35.53 ± 1.24
53.16 ± 0.34b
7.78 ± 0.46b
58.64 ± 1.41a
31.95 ± 0.58b

Values in mean ± SE. Values with different letters for each
parameter differ significantly from each other (p<0.05).

bulls compared to control ones 12 . This increase in live
percentage may be due to better regulation of testicular
functions 22 .
The mean serum testosterone was significantly
higher in rbST treated bulls as compared to control
ones (Table 1). Similar results are present in rams 9 and
bulls 7, 12 . The reason for increase in testosterone level
was that the exogenous GH administration increased
the number of luteinizing hormone (LH) receptors on
the Leydig cells which increase the responsiveness to
LH. So, GH makes release of LH from Sertoli cells
along with increase in responsiveness of Leydig cells
to LH, which acts on Leydig cells to produce testosterone 13 .
Hematological variables. Difference in RBC
count between both groups was non significant (Table
1). Similar findings have been reported earlier 15, 18, 20 .
However, others recorded a significant decrease of
RBC count in lactating cows, following treatment with
recombinant bovine somatotropin 10 .
Hemoglobin concentration showed a non significant difference in rbST treated and control bulls (Table
1). According to some investigations, slight decrease
in Hb concentration was observed in goats following treatment with rbST 100 mg compared to control.
However, when low dose of rbST 50 mg was used, no
difference in Hb values was observed between the two
groups 20 .
There was non significant difference in PCV between the two groups, along with it was slightly low in
rbST treated group of bulls (Table 1). However, it was
reported that in response to rbST treatment (500 mg at
15 day interval) in Nili Ravi buffaloes, PCV was decreased in treated group compared to control group 14 .
Other researchers also observed a decrease in PCV in
ewes when they were treated with rbST (50 mg) for two
months at 15 day interval, compared to control 20 . This
decrease in PCV was attributed to the dilution effect
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