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INTRODUCTION

The success of pregnant cows depends on the level of 
bull’s and cow’s fertility, and mating management. 

Problems with bulls being used as bulls include low semen 
quality and libido. Low semen quality has an impact on 
decreasing the level of conception of cows which causes 
a decrease in the population and income of farmers. The 
limited number of superior bulls, both as natural bulls and 

as a source of semen, leads to long calving intervals which 
ultimately results in low cattle productivity. Factors that 
affect semen quality and libido include age (Azzahra et al., 
2016; Prastowo et al., 2018), season (Aisah et al., 2017), 
ejaculation frequency (Sholikah et al., 2018), live weight 
(Affandhy et al., 2018; Nugraha et al., 2019), exercise and 
nutrition (Ratnawati et al., 2015). Baharun et al. (2017) 
stated that the libido and quality of Bali bulls according 
to the Indonesian National Standard was only around 
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26.4%, while the semen quality of OC bulls in Kebumen 
in the field experienced fluctuations in semen quality with 
spermatozoa concentrations between 700-1700 million/
ml (Affandhy et al., 2013). Affandhy et al. (2018) reported 
that OC bulls with live weight >300 kg showed average 
individual mass motility of ++ and a spermatozoa concen-
tration of 370 million/ml.

An effort to increase bull fertility can be through increas-
ing semen quality and libido, including through regular 
exercise giving a combination of herbs and vitamins (Af-
fandhy et al., 2017; Ratnawati et al., 2012) or by injection 
of HCG and GnRH (El-Khawaga et al., 2012;; Devkota 
et al., 2011; Samir et al., 2015). Gonadotropin Realizing 
Hormone plays a role in stimulating the anterior pituitary 
to secrete LH and FSH which will stimulate the testicu-
lar Ley dig cells to secrete testosterone and estrogen and 
Sertoli cells to secrete inhibit and activin. Testosterone and 
estrogen produced by Ley dig cells give negative feedback 
both to the hypothalamus and anterior pituitary which will 
suppress the secretion of GnRH from the hypothalamus 
and FSH, and LH from the anterior pituitary. Similarly, 
inhibit and activin produced by Sertoli cells are specific 
negative feedback on the anterior pituitary, testosterone 
produced by Ley dig cells will bind to Androgen receptors 
(AR) in Sertoli cells which will secrete androgen binding 
protein (ABP), and inhibit and help in the process of for-
mation of spermatozoa (Hasbi and Gustina, 2018).

Research on giving GnRH hormones with various doses 
or combinations to bulls in Indonesia is still rarely done, 
so far it has been mostly done on cows to support estrus 
or ovulation synchronization programs (Affandhy et al., 
2013). This study aims to determine the effect of giving the 
hormone GnRH in various doses on the quality of semen 
in OC bulls.

MATERIALS AND METHODS

This research has been conducted and approved by the Ex-
perimental Animal Welfare Commission (EAWC) for the 
supervision of the use of research livestock with the num-
ber Balitbangtan/Lolitsapi/ Rm/ 06/ 2020. 

time and Location of Study 
Research data collection was carried out on Ongole Cross-
breed (OC) bulls in the experimental individual of the 
Beef Cattle Research Institute (BCRI) in Grati District, 
Pasuruan Regency, East Java, Indonesia, starting from July 
2020 to January 2021. Fresh semen was collected in the 
cattle crush and a semen quality analysis was carried out. 
in the BCRI reproductive laboratory.    

reSearch materiaLS 
This study used 18 Ongole Crossbred bulls at the age of 
3-5 years with a motility condition of ≤40% (Contri et 
al., 2012). Semen was collected using an artificial vagina. 
Analysis of the quality and volume of semen using a set of 
reproductive test equipment (artificial vagina, hemocytom-
eter, pH paper, microscope, water bath, measuring cup, ob-
ject-glass, cover glass, counter, and so on). The GnRH in-
gredient contains Buserelin acetate 0.0084 mg, excipients 
q.s.ad 1 ml (Conceptase ®). There were three GnRH treat-
ments in this study, namely A (one dose), B (half-dose), 
and C without GnRH. GnRH is administered once by in-
tramuscular (IM) injection. Semen collection was carried 
out for 16 weeks; divided into two periods, namely 8 and 
16 weeks after GnRH administration. One dose (5.0ml/
animal) and half-dose (2.5ml/animal) of GnRH were 
administered. The experimental design used a complete-
ly randomized design (CRD) with three doses of GnRH 
treatment.

coLLection and evaLuation of Semen 
Semen collection of bulls was carried out once a week for 
16 weeks which was divided into two observation periods, 
namely 8 and 16 weeks after being given GnRH injection 
and GnRH administration based on the spermatogenesis 
cycle (Contri et al., 2012). Each treatment used six bulls. 
The feeding of bulls was based on the standard of feeding 
for bulls at BCRI, which consisted of a crude protein of 
11-12% of 3% DM based on the bull’s live weight. 

Semen collection was carried out in the morning between 
07.00-08.00 with an interval of once a week for 16 weeks 
using an artificial vaginal device (IMV®). Measurement of 
the volume of semen was carried out using a scaled tube 
as well as an assessment of the semen color, consistency, 
and pH of the semen. Evaluation of semen quality using 
CASA which includes mass motility, and individual motil-
ity. Calculation of the concentration of spermatozoa used 
a spectrophotometer. Spermatozoa concentration using a 
spectrophotometer was calculated based on 3960 µl of Na 
Cl (0.9%) solution added with 40 µl of semen (IMV®). 
Smear preparations for viability analysis by using eosin ne-
grosin; then examined using CASA with 1000 times mag-
nification. 

Semen color observation is based on a score of 1 (watery); 
a score of 2 (milky); and a score of 3 (creamy) (Maskur et 
al., 2020), and the consistency assessment was based on a 
score of 1 (thin), a score of 2 (medium) and a score of 3 
(thick) (Suhardi et al., 2020). For mass motility research 
based on a score of 0 (there is no movement), 1+ (there is 
a group of sperm that move slightly), 2++ (there is a group 
of sperm that moves a lot, 3+++ (there is a group of sperm 
that moves very quickly, and 4++) ++ (fast rotating move-
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ment like cloudy/cloudy) (Cenariu et al., 2018).

Assessment of the percentage of motility using CASA 
with a magnification of 10 x 10 based on progressive mo-
tion (Maskur et al., 2020). The counting of total sperma-
tozoa was calculated based on volume x concentration of 
spermatozoa and total motile spermatozoa were calculated 
based on volume x concentration of spermatozoa x per-
centage of motile individuals using CASA in IBCRS (Af-
fandhy et al., 2018).

evaLuation of Libido 
The libido evaluation was carried out at each semen storage 
and the end of the study. The libido of bulls was measured 
base on the time of bull from approaching the teaser cow 
to mounting in units of time.

StatiSticaL anaLySiS 
Parameters measured include the semen quality (mass 
movement, motility, spermatozoa concentration, viability), 
color, pH, consistency, the volume of semen, and libido of 
bulls. The data were analyzed by using ANOVA.

RESULTS AND DISCUSSION

Evaluation of semen quality in OC bulls with macroscop-
ic different doses of GnRH consisting of volume, color, 
pH, and consistency semen is presented in Table 1.

macroScoPic Semen QuaLity
The results showed that there was no significant differ-
ence (P>0.05) between all treatments and periods of 8 and 
16 weeks after injection of GnRH. This is following the 
research results of Sajjad et al. (2007) who reported that 
GnRH injection in male buffalo did not affect semen vol-
ume and pH.  Waheed et al. (2018) stated that administra-
tion of GnRH (Theriogon®) did not effect to pH of semen 
of bull, meanwhile, the volume of semen was higher, Injec-
tion of gonadotropin-releasing hormone (GnRH) can in-
crease the multiplication of Sertoli and Ley dig cell, than 
increasing testicular weight, sperm production, sexual ma-
turity and germ cell count (Kumar et al., 2015; Doroteu et 
al., 2021). The semen in treatment A showed the best color 
and consistency of semen compared to treatments B and 
C (Table 1). Gonadotropin Realizing Hormone with one 
dose in the period 8 and 16 weeks after administration of 
GnRH produces the best color and consistency of semen. 
The color of bull bovine semen can be influenced by the 
consistency and concentration of spermatozoa (Yendraliza 
et al., 2019). Setiono et al. (2015) stated that the color 
criteria for good bull semen to be processed into frozen 
semen was milky white. Administration of GnRH to 
Ongole Crossbred bulls using one dose of GnRH (5 ml/
IM) was able to maintain semen with a creamy color and 

thick consistency. Giving GnRH resulted in a better color 
of semen in Simmental or Limousine bulls than without 
GnRH treatment which produced a milky white color and 
medium consistency (Denilisvanti et al., 2017).

microScoPic Semen QuaLity
Evaluation of semen quality in OC bulls with microscop-
ically different doses of GnRH including mass motility, 
individual motility, the concentration of spermatozoa, vi-
ability, and abnormalities are presented in Table 2 and 3.

Mass and individual motility, and sperm concentration in 
Ongole Crossbreed bulls in treatment C (without GNRH 
administration) at different doses and periods of GnRH 
administration showed the lowest values significantly 
(P<0.05) compared to the values of treatments A and B 
as well as with the values of total spermatozoa and total 
motile spermatozoa at the 16 weeks of GnRH administra-
tion were significantly different (P<0.05) with the 8-week 
administration period, namely in treatment A, which was 
one dose of GnRH administration (Table 2). Adminis-
tration of one dose of GnRH at 8 weeks resulted in the 
best spermatozoa concentrations (3750.53±309.65 mil-
lion/ml), total spermatozoa (668.50±235.77 million/ml), 
and total motile spermatozoa (2668.50±235.77 million). 
(Table 2). These results indicate that the treatment with 
the addition of GnRH can maintain mass motility and 
individual motility and is more efficient for Treatment 
B. Mass motility and individual motility are still close-
ly related and correlated with spermatozoa concentration 
(Talluri et al., 2016). Based on the calculation of the to-
tal motility of spermatozoa, the highest total motility was 
2668.50 ±235.77 million in treatment A with a period of 
8 weeks of GnRH administration, which showed a signif-
icant difference (P<0.05) compared to treatments B, and 
C, respectively, the total value of motile spermatozoa was 
1,769.09±250.96 and 1,161.40±181.36 million (Table 2). 
This is in line with the report of Fitrayadi et al. (2021) 
which stated that frozen semen production was influenced 
by semen volume and spermatozoa concentration, and the 
administration of herbal stimulants. Administration of 
oral GnRH stimulants at 100 mg per kg/lightweight also 
increased libido and total spermatozoa motile (Waheeb et 
al., 2018). Subcutaneous administration of GnRH can in-
crease spermatozoa concentration and spermatozoa char-
acteristics after eight weeks after hormone therapy (Con-
tri et al., 2012). Administration of exogenous GnRH was 
shown to improve sexual behavior and increase the quality 
of frozen/thawed spermatozoa in fertile stallions during 
the non-breeding season (Sieme et al., 2004). Thus, hypo-
thalamus gonadotropin-releasing hormone (GnRHR) can 
control the activity of the hypothalamus-pituitary-gonad-
al axis and play a key role in animal reproductive perfor-
mance so that it can have an impact on improving semen 
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Table 1: Average volume, color, pH, and consistency semen in Ongole Crossbred bulls
Treatments GnRH Adminstration Period  

8 weeks 16 weeks 
Volume (ml) A 2.18±0.29 3.27±0.61

B 3.24±0.74 2.74±0.46
C 2.24±0.91 3.55±0.84

pH A 6.55±0.10 6.66±0.07
B 6.83±0.10 6.64±0.07
C 6.93±0.07 6.96±0.18

Color A creamy creamy
B milky milky 
C watery watery

Consistency A thick thick
B medium medium
C thin thin

Note: A: one dose of GnRH injection; B: half-dose of GnRH injection and C without GnRH injection as control

Table 2: Average mass motility, individual motility, the concentration of spermatozoa, total spermatozoa, and total 
motile spermatozoa in Ongole crossbred bulls
  Treatments GnRH Adminstration Period  

8 weeks 16 weeks 
Mass Motility A 2.05±0.10bc 2.29±0.08b

B 1.64±0.20 b 2.33±0.20b

C 0.86±0.25a 1.03±0.07a

Individual Motility (%) A 70.53±3.85c 70.53±3.85c

B 59.96±5.83b 59.96±5.83b

C 49.89±2.49a 49.89±2.49a

Sperm Concentration (million/ml) A 961.33±102.03bc 1,146.95±156.42c

B 675.02±64.83ab 977.67±154.54bc

C 424.02±61.85a 574.66±74.90a

Total Spermatozoa (million/ml) A 1,146.95±156.42c 3,750.53±309.65c

B 977.67±154.54bc 2,678.82±324.82bb

C 574.66±74.90a 2,040.04±619.62ba

Total Motile Spermatozoa (millions) A 1,478.10±243.76b 2,668.50±235.77c

B 1,311.36±312.31b 1,769.09±250.96b

C 473.86±103.97a 1,161.40±181.36a

Note: A: one dose of GnRH injection; B: half-dose of GnRH injection and C without GnRH injection as control; abcdifferent 
superscripts on the same line and colum showed significant differences (P<0.05).       

Table 3: Average viability, spermatozoa abnormalities, and libido in Ongole crossbred bulls
  Treatments GnRH Adminstration Period  

8 weeks 16 weeks 
Sperm viability (%) A 78.24±3.86c 78.42±2.46c

B 69.85±5.61ab 76.14±1.52ab

C 60.64±5.57a 65.57±8.26ab

Sperm abnormalities  (%) A 12.71±3.30 10.80±2.27
B 11.99±3.23 18.86±3.17
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C 25.67±10.50 11.98±3.49
Libido (minute) A 10.80±2.27 3.24±0.61

B 18.86±3.17 2.44±0.24
C 11.98±3.49 3.02±0.48

Note: A: one dose of GnRH injection; B: half-dose of GnRH injection and C without GnRH injection as control; abcdifferent 
superscripts on the same line and colum showed significant differences (P<0.05).

quality  (Wang et al., 2020), and this GnRH gene can also 
be used as a genetic marker associated with semen quality 
in buffalo because good semen has specific characteristics 
(Mahmoud et al., 2020).

viabiLity, SPermatozoa abnormaLitieS, and 
Libido
Sperm viability in treatment A at one dose showed a sig-
nificantly higher value (P<0.05) than in treatments B and 
C with the value of sperm viability in each treatment A 
(78.42±2.46%), B (76.14±1.52%), and C (65.57±8.26%) 
over 16 weeks. There was no difference in abnormality of 
spermatozoa and libido in all treatments and periods of 
GnRH administration (Table 3) with the libido score at 
the end of the study (16 weeks after giving GnRH for 24 
hours in all treatments (Figure 1). The administration of 
GnRH at one dose increased the viability of spermato-
zoa at better than half-doses and without GnRH. This is 
almost the same as the treatment with the combination 
of GnRH and Zinc methionine resulting in significantly 
different spermatozoa viability between all treatments and 
periods. Spermatozoa abnormalities with the administra-
tion of one dose of GnRH ranged from 9,2-12.9% (less 
than 20%), thus fulfilling the semen quality requirements 
of bulls. Purwantara et al. (2010) stated that the level of 
morphological abnormalities of spermatozoa of Friesian 
Holstein (FH) bulls in samples collected from three Ar-
tificial Insemination Centers (AI) in Indonesia is in the 
normal range, which is between 1.00 to 8.40%. Thus, OC 
bulls that have spermatozoa viability of ≥70% are still nor-
mal and can be used as compensation in determining the 
normal viability of each ejaculate bull (Perry, 2021).

Giving GnRH to PO bulls had no effect on libido be-
tween doses and periods of GnRH administration (Table 
3). This is following the results of the study Malmren et 
al. (2001) stated that the effective stimulating of GnRH 
was in an individual variation in the responses among the 
stallions and, further, libido was not suppressed. This is in 
line with the results of the study by Monaco et al. (2015) 
stated that giving GnRH can increase testosterone con-
centration, libido, and spermatozoa concentration (Wa-
heeb et al., 2018).
 
Libido is a characteristic that must be considered and 
is highly correlated with herd reproduction parameters 
(Tores-Aburto et al., 2020). Gonadotropin Realizing 

Figure 1: The value of libido

Hormone treatment to increase the scrotal surface tem-
perature of males avoids environmental temperature stress 
(Gabor et al., 2001) which causes abnormal spermatozoa 
levels (Rahman et al., 2018). Oral GnRH administration 
of 100 mg per kg/lightweight resulted in increased libi-
do and total spermatozoa motile (Waheeb et al., 2018). 
Giving GnRH stimulants can be used to increase sexu-
al behavior or libido as well as molecular mechanisms in 
male reproduction. The previous study by El-Khawaga et 
al. (2011) stated that injection of GnRH at dose 12 could 
maximize semen quality and libido of pubertal buffa-
lo bulls. Testosterone secretory capacity before and after 
GnRH treatment can change plasma concentrations of 
LH and testosterone in bulls aged 20 months with nor-
mal semen (Sakase et al., 2018). Nevertheless, the study 
by Mondal et al. (2019) stated that LH hormones and pe-
ripheral rhythm of testosterone could not be used to de-
tect libido problems in Zebu bulls.  

CONCLUSION

Administration of GnRH at a dose of 5 ml/IM can in-
crease the mass motility, individual motility, sperm con-
centration, total spermatozoa, total motility of spermato-
zoa, and viability in Ongole Crossbred bulls.
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