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ABSTRAK 

Hasbi H, Sonjaya H, Baco S, Amalia R, Gustina S. 2021. Karakteristik libido dan konsentrasi hormon testosteron sapi bali jantan 

polled dan bertanduk setelah penyuntikan GnRH. JITV 26(3): 108-114. DOI: http://dx.doi.org/10.14334/jitv.v23i4.2851. 

Sapi Bali merupakan salah satu plasma nutfah asli Indonesia yang dalam pengembangannya ditemukan jenis tidak bertanduk 

atau polled. Polled adalah sapi Bali yang tanduknya tidak tumbuh secara alami, namun memiliki karakteristik yang sama dengan 

yang bertanduk. Akan tetapi ada indikasi bahwa polled memiliki libido yang lebih rendah. Penelitian ini bertujuan untuk melihat 

bagaimana karakteristik libido dan konsentrasi testosteron setelah penyuntikan gonadotrophin releasing hormone (GnRH). Pada 

penelitian ini digunakan masing-masing 7 ekor pejantan sapi Bali polled dan bertanduk berumur 3.5-6 tahun. Karakteristik libido 

diamati dengan mencatat waktu pertama pejantan mencumbu teaser sampai terjadinya ejakulasi sedangkan konsentrasi 

testosteron diukur menggunakan plasma darah yang diambil pada hari ke-0 atau sebelum penyuntikan, hari ke-7, dan hari ke-14 

setelah penyuntikan GnRH. Analisa testosteron menggunakan metode enzyme linked immunosorbent assay (ELISA). Hasil 

penelitian menunjukkan bahwa libido sapi polled tidak berbeda (P>0.05) dibandingkan bertanduk baik pada hari ke-0, ke-7 dan 

ke-14 setelah penyuntikan GnRH. Namun, pada sapi polled hari ke-7 setelah penyuntikan GnRH nyata lebih rendah 

dibandingkan hari ke-0 dan ke-14, tetapi pada hari ke-0 tidak berbeda dengan hari ke-14. Konsentrasi testosteron pada hari ke-7 

setelah penyuntikan GnRH tidak berbeda (P>0.05) dibandingkan hari ke-0 baik pada pejantan polled maupun bertanduk, tetapi 

pada hari ke-14 setelah penyuntikan nyata lebih tinggi (P<0.05) pada pejantan bertanduk dibandingkan polled. Kesimpulan, 

pejantan sapi Bali polled dan bertanduk memiliki libido tinggi dengan skor +1, namun pada hari ke-7 setelah penyuntikan GnRH 

libido pejantan polled lebih rendah dibandingkan bertanduk. Konsentrasi testosteron pejantan polled dan bertanduk pada hari ke-

7 setelah penyuntikan GnRH tidak berbeda dibandingkan dengan hari ke-0, sedangkan ke-14 lebih tinggi pada pejantan 

bertanduk. 

Kata Kunci: GnRH, Bertanduk, Libido, Sapi Bali Polled, Testosteron, GnRH, 

ABSTRACT 

Hasbi H, Sonjaya H, Baco S, Amalia R, Gustina S. 2021. Characteristics of libido and testosterone concentration of polled and 

horned Bali Bulls after GnRH injection. JITV 26(3): 108-114. DOI: http://dx.doi.org/10.14334/jitv.v23i4.2851. 

Bali cattle are one of the original Indonesian germplasm, which in its development were found to be hornless or polled. 

Polled are Balinese cattle whose horns do not grow naturally, but have the same characteristics as those with horns. However, 

there are indications that polled have a lower libido. The purpose of this study was to determine the characteristics of libido and 

testosterone concentration after gonadotrophin releasing hormone (GnRH) injection. In this study each of 7 male polled and 

horned Bali cattle aged 3.5-6 years were used. Libido characteristics were observed by recording the first time the male fondled 

the teaser until ejaculation, while the testosterone concentration was measured using blood plasma taken on day 0 or before 

injection, day 7th, and day 14th after GnRH injection. Testosterone analysis used enzyme linked immunosorbent assay (ELISA) 

method. The results showed that the libido of polled was not different (P>0.05) compared to that of the horned on the 0, 7 th and 

14th days after GnRH injection. However, in polled on the 7th day after GnRH injection, it was significantly lower than on day 0 

and 14, but on day 0 it was not different with day 14. Testosterone concentration on day 7 after injection of GnRH was not 

different (P>0.05) compared to day 0 both in polled and horned bulls, but on day 14 after injection was significantly higher 

(P<0.05) in horned than polled. In conclusion, polled and horned Bali bulls had high libido with a score of +1, but on the 7 th day 

after GnRH injection, polled had lower libido than horns. The testosterone concentrations of polled and horned on day 7 after 

GnRH injection were not different compared to day 0, while the 14th day was higher in horned bull. 
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INTRODUCTION 

Bali cattle is one of the Indonesia original 

germplasms which has great potential to produce breeds 

with high quality, and to supply the needs of animal 

protein. Bali cattle have several advantages including 

good adaptability to an environment and low feed 

quality, compact body shape, high carcass percentage 

up to 52-58%, low fat meat, so that making it suitable to 

be developed as beef cattle. In addition, Bali cattle also 

have a high fertility rate reaching 83%, without being 

affected by feed quality (Utomo et al. 2017). During 

development, in province of South Sulawesi, Bali cattle 

without horns were found that is known as polled. 

Polled Bali cattle have horns but do not grow 

naturally. Although without horns, polled generally 

have the same characteristics as horned Bali cattle. 

Comparison of measurements of body dimensions and 

production characteristics between polled and horned 

Bali cattle did not show any difference. The polled 

character of males does not have a negative effect on 

the growth. It can be seen in the weight of polled Bali 

cattle which is relatively same as the weight of horned 

at the same age (Zulkharnaim et al. 2017). However, in 

reality in the field, there are indications that male polled 

Bali cattle have a lower libido than horned (Hasbi et al. 

2021), which has an impact on the difficulty of semen 

collection. This is thought to be related to hormonal 

imbalances, especially testosterone. Therefore, a 

strategy is needed to increase libido in male polled Bali 

cattle. One strategy that can be done is to perform 

gonadotrophin releasing hormone (GnRH) induction. 

Based on report by Monaco et al. (2015) that injection 

of GnRH at a dose of 100 µg might enhance 

temporarily testosterone levels in camels, and reach a 

peak 2 to 3 hours after administration. 

Gonadotrophin releasing hormone (GnRH) is a 

hormone that is often used to increase reproductive 

capacity in male and female animals (Franssen et al. 

2021). GnRH is secreted to stimulate the release of 

gonadotrophins and testosterone which are important in 

the process of spermatogenesis, and also sexual 

behavior (Kowalczyk et al. 2021). GnRH is a hormone 

originating from the hypothalamus that stimulates the 

secretion of Follicle Stimulating Hormone (FSH) and 

Luteinizing Hormone (LH) from the Anterior Pituitary 

(Khazeni & Varamini 2018). FSH and LH are the main 

hormones that control germ cell development 

(Ramaswamy & Weinbauer 2014; Rougier et al. 2019).  

FSH plays a role in controlling the development of 

germ cells, and together with LH also plays a role in 

stimulating the expression of androgen receptors and 

controlling proliferation and maintaining Sertoli cell 

function (Aksglaede et al. 2011: Kuiri-Hänninen et al. 

2011). Furthermore Kuiri-Hänninen et al. (2011) 

explained that FSH is a hormone that control the 

proliferation of Sertoli cells which has an impact on the 

increase in testicular volume. Meanwhile, LH plays a 

role in controlling germ cell development and 

stimulating Leydig cells to produce testosterone (Hasbi 

& Gustina 2018). 

The testosterone plays a role in the initiation, 

maintenance and restoration of the process of 

spermatogenesis. Testosterone is synthesized by 

testicular Leydig cells in response to LH stimulation 

and plays an important role in maintaining the process 

of spermatogenesis (Smith & Walker 2014). Level of 

testosterone is not only responsible for the condition of 

bull libido, but also for the volume of ejaculation 

(Monaco et al. 2015). Decreased testosterone 

concentrations can cause decreased libido, 

spermatogenesis, and seminiferous tubule diameter. 

When testosterone levels are high or low (below the 

normal threshold) it will result in negative feedback to 

the hypothalamus which results in disrupted 

spermatogenesis processes. Otherwise, if testosterone 

levels are normal, it will stimulate the testicles to carry 

out the process of spermatogenesis (Keefe et al. 2021). 

MATERIALS DAN METHODS 

Materials 

 The materials used were 7 bulls polled and 7 

horned Bali cattle aged 3.5 to 6 years, 1 Bali anestrus 

cow as teaser, GnRH (Fertagyl
™

, Intervet International 

B.V.,Boxmeer, The Netherlands), and DRG EIA 1559 

Kit (DRG Instruments GmbH, Germany). 

Methods 

GnRH Treatment  

Bulls were injected intramuscularly with a single 

dose of GnRH at a level of 500 µg (Fertagyl
TM

, Intervet 

International B.V., Boxmeer, The Netherlands). 

Characteristics of Libido  

Observation of libido characteristics was assessed 

from a score of -2 to +2. A score of -2 is indicated by 

the male not responding to climbing, a score of -1 

trying to climb but slipping, a score of 0 starting to 

actively climb, a score of +1 is reaction of attraction to 

mating and actively climbing by doing one ejaculation, 

and a score of +2 is reaction of attraction to mating and 

actively climb by doing more than one ejaculation 

(Modification of Menegassi et al. 2011; Perumal et al. 

2020). 
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Blood Sampling  

These samples were obtained from the jugular vein 

by damming it in the distal 1/3 of the neck. After the 

blood is blocked, the area is wiped with a cotton swab 

moistened with alcohol, and then a sterile needle is 

inserted at an angle of 30° upward into the vein with the 

needle hole facing upwards. The blood collected using a 

vacuum tube containing ±3 ml ethylene diamine 

tetraacetic acid (EDTA) 5%. Technique of blood 

plasma separation is done by centrifuging at 2000 rpm 

for 10 minutes until it separates into 3 layers, plasma, 

buffy coat, and blood cells. The results of the 

centrifugation (blood plasma) were collected in a 

microtube and stored at -20 °C (until hormone analysis 

was performed). Parameters were measured by the 

enzyme linked immunosorbent assay (ELISA) method 

using the DRG EIA 1559 Kit (DRG Instruments 

GmbH, Germany). Blood samples were taken 3 times, 

as shown in Figure 1. 

 

Figure 1. Time of Blood Samples Collection 

Data Analysis  

The obtained data were analyzed by a comparative 

test, namely statistical analysis of the t-test 

(Independent sample t-test), to compare the sample of 

polled with horned Bali cattle. 

RESULTS AND DISCUSSION 

Libido Characteristics of Polled and Horned Bali 

Cattle 

Libido is a male's desire to mate which is shown in 

the form of sexual behavior caused by stimulation (Sam 

et al. 2017). Libido is one aspect of reproductive 

function that needs attention. A male's fertility rate and 

quality of semen will decrease if it is not followed by 

adequate libido (Kumar et al. 2011). Libido is an 

expression of engodenous control, especially related to 

LH or testosterone levels in the blood, as well as 

stimulation of exogenous through physiological 

processes and also reproduction experience (Mondal et 

al. 2019). Libido of a male can be assessed ranging 

from no response to climbing the teaser to actively 

climbing by making more than one ejaculation 

(Menegassi et al. 2011). Meanwhile, according to 

Waheeb et al. (2018) that the libido index is measured 

during the semen collection process based on the level 

of sexual interest for 10 minutes, while the reaction 

time related time required for bull recognition of the 

teaser and the completion of copulation in the artificial 

vagina. The libido characteristics of polled and horned 

Bali cattle were presented in Figure 2. 

Characteristics of libido indicated by the time it 

took a male to climb the teaser and ejaculate normally. 

The results of this study (Figure 2) showed that the 

libido characteristic in polled Bali cattle were not 

significantly different (P>0.05) compared to horned on 

day 0 or before the GnRH injection, day 7 and 14 after 

the injection. This finding showed that libido was not 

affected by the presence or absence of horns in a male. 

However, on days 0, 7, and 14 showed a tendency to 

have a higher libido in horned Bali bull. Previous 

research explained that the libido of polled Bali bull 

was significantly lower than that of horned (Hasbi et al. 

2021). Libido of a male can be influenced by several 

factors, which are breeds and genetics, age, social 

relations between males, sexual experience, and climate 

or environment, stress (Petherick 2005). 

Libido is the reaction of a male to climb a female or 

teaser after being stimulated. Libido can be measured 

by looking at the time required by a male from being 

brought near to a female or teaser until false mounting 

(Salim 2017; Gibson et al. 2020). The results of this 

study indicated that polled and horned Bali bulls have a 

high libido with a score of +1, which is the reaction of 

interest in mating and actively climbing by doing one 

ejaculation, although it takes a long time 11.18±2.02 to 

18.42±5.57 minutes starting from approaching the 

teaser until the first ejaculation occurred in polled bull 

and 8.15±3.08 to 12.33±3.39 minutes in horned. Singh 

et al. (2009) and Kumar et al. (2011)measure level of 

bulls libido at the semen collection time based on the 

basis of reaction time, and categorize good libido with 

reaction time less than 15 min. Meanwhile, Monaco et 

al. (2015) reported that the average service time 

required for dromedary camels is 8.2 min. 

The results of this study showed that the libido of 

polled Bali cattle on the 7th day after GnRH injection 

was significantly lower (P<0.05) compared to day 0 or 

before injection and day 14 after injection, while on day 

0 it was not different from day 14 (Figure 2). These 

results indicated that GnRH injection after day 7 

affected libido in male polled Bali cattle, whereas 

horned Bali cattle had no effect. It indicates that the 

polled Bali males in this study were more susceptible to 

stress caused by pain that occurred after GnRH 

injection treatment. Lieberman et al. (2013) reported 

that pain sends signals to the hypothalamus. The 

hypothalamus secretes GnRH which stimulates the 

anterior pituitary gland to secrete LH, then LH 

stimulates Leydig cells and produces testosterone.  
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Figure 2. Libido Characteristics of Polled and Horned Bali Cattle after Injection of Gonadotropin Releasing Hormone (GnRH) 

 
Figure 3. Concentration of the Testosterone in Polled and Horned Bali Cattle after Injection of Gonadotropin Releasing Hormone (GnRH) 

Testosterone provides negative feedback to the 

hypothalamus to inhibit GnRH thereby limiting the rate 

of testosterone formation. Testosterone is a hormone 

involved with sexual desire (libido) which provides a 

sexual stimulus to encourage sexual activity, especially 

in male animals (Monaco et al. 2015). 

Concentration of the Testosterone in Polled and 

Horned Bali Cattle 

Gonadotropin releasing hormone (GnRH) is a 

hypothalamic neuropeptide that controls the 

reproductive endocrine system and is thought to be the 

end product of the central nervous system activator of 

fertility in all mammals. GnRH initiates the pituitary 

gland to release the gonadotropins leading to the 

production of gonadal sex steroids (Salehi et al. 2019). 

Injection of GnRH can improve sexual behavior and 

optimize the quality of spermatozoa (Monaco et al. 

2015; Wanlu et al. 2021) through the hormonal cycle. 

Testosterone is the main androgen in the circulatory 

system in male animals and is a hormone that affects 

the level of libido (sexual desire) and provides 

stimulation for male sexual activity (Rastrelli et al. 2018). 

The concentration of the hormone testosterone in polled 

and horned Bali cattle were presented in Figure 3. 
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Results of the diversity analysis (Figure 3) showed 

that on the 7th day after GnRH injection, there was no 

significant difference (P>0.05) in the concentration of 

the testosterone compared to day 0 or before injection 

in both polled and horned Bali bulls. Whereas on day  e 

14th after injection, the testosterone concentration of 

horned Bali bulls was significantly higher (P<0.05) 

compared to polled bulls. This result indicated that 

polled and horned Bali cattle on day 7 after GnRH 

injection gave the same response, while on day 14 

horned Bali cattle gave a high response to GnRH 

injection. However, the results of this study showed the 

same pattern between polled and horned Bali bulls, the 

concentration of testosterone decreased on the 7th day 

and increased on the 14th day after injection. The 

concentration of testosterone in polled Bali bulls in this 

study was 5.90±3.46 - 9.40±3.85 ng/ml and in horned 

bulls was 7.02±2.99 - 16.37±4.19 ng/ml. The 

concentration of testosterone in polled is not much 

different from previous research conducted by Barret et 

al. (2012) that testosterone concentration in adult cattle 

ranges from 3-10 ng/ml, while in horned Bali bulls is 

higher. In dromedary camels, the basal testosterone 

level is about 3.0 ng/ml (Monaco et al. 2015). In zebu 

males, the average basal concentration of testosterone is 

3.27 ng/ml which are classified as low libido, while 

normal libido can reach 20 ng/ml (Mondal et al. 2019), 

in bulls 9.4 ng/ml (Kowalczyk et al. 2021), in holstein 

bulls 7.7 ng/ml (Devkota et al. 2011). 

Hormone concentrations are closely related to 

external factors that can trigger an increase in 

testosterone concentrations such as the environment. 

High or low concentration of hormones are caused by 

sensory stimuli such as light (eyes), sound (ears), smell 

(nose), physical stimulation (hot and cold), livestock 

activity, stress (Duszka et al. 2020; Kırgezen et al. 

2021), also testosterone increases in conditions of 

desire of mating (Rastrelli et al. 2018).  

The decrease in testosterone concentration on the 

7th day after GnRH injection in this study was thought 

to be caused by pain and stress due to the injection, 

which could last a few days after the injection. This 

condition would improve on the 14th day after the 

injection so that the testosterone concentration 

increased again. Lieberman et al. (2013) reported that 

pain sends signals to the hypothalamus. The 

hypothalamus secretes GnRH which stimulates the 

anterior pituitary gland to secrete LH. LH stimulates 

Leydig cells and produces the hormone testosterone, 

which provides negative feedback to the hypothalamus 

to inhibit GnRH thereby limiting the rate of testosterone 

formation. Furthermore, Rastrelli et al. (2018) reported 

that fluctuations in testosterone levels indicate that 

testes functionate normally and has a certain pattern 

that occurs consistently, and is also an indication of 

testicular activity and the formation of spermatogenesis. 

The testosterone hormone in males is closely related 

to libido in livestock. The hypothalamus will produce 

GnRH and parathyroid hormone (PTH) which function 

to regulate testosterone production and regulate calcium 

and phosphorus content in the bone including horn. 

Decreased testosterone will affect parathyroid hormone. 

Parathyroid hormone, a hormone that has function to 

regulate calcium and phosphorus content (Levine et al. 

2014) while testosterone affects libido levels (Rastrelli 

et al. 2018). 

The results of this study indicated that polled 

character in Bali cattle do not affect libido, meaning 

that during the breeding season LH continues to 

stimulate Leydig cells to produce testosterone even 

though in small amounts. Apart from internal factors, 

this condition is also influenced by external factors such 

as body size and nutrition. Furthermore, Menegassi et 

al. (2011) reported that the sexual behavior of bulls is 

influenced by several factors including genetics, 

environment, nutrition, hormones, sensory acuity, age 

and experience. 

CONCLUSION 

Polled and horned Bali cattle bulls have high libido 

with a score of +1, which is the reaction of interest in 

mating and actively climbing the teaser by doing one 

ejaculation. However, on the day 7 after GnRH 

injection, the libido of polled Bali cattle is lower than 

horned. The concentration of testosterone in polled and 

horned Bali cattle on the day 7 after GnRH injection 

was not different compared to day 0, while it was 

higher in horned Bali cattle on the day 14 after 

injection.   
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