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Abstract. This study aims to find out the growth hormone level of bali cattle’s post giving of 

ethinyl estradiol and progesterone hormones combined with mineral. The total sample of 64 bali 

cattle is divided into 4: Group I (Control) is not given hormone ethinyl estradiol, progesterone 

and mineral. Group II is given the hormone ethinyl estradiol and progesterone, without mineral. 

Group III was not given ethinyl estradiol and progesterone hormones, with mineral 

administration. Group IV is given hormone ethinyl estradiol, progesterone and mineral. At the 

end of the study, measurements were performed to determine the growth hormone level using 

ELISA method. The data of the research were analyzed by the analysis of variance. The result 

showed that male cattle growth hormone (268.281±73.13pg/ml) was higher than females 

(236.250±13.79pg/ml). The growth hormone level of young cattle was higher 

(264.94±74.42pg/ml) than adult (239.59±14.05pg/ml). Level of growth hormone of bali cattle 

with highest minerals(266.97±74.15pg/ml) compared without minerals (237.56±11.05pg/ml). 

The growth hormone level of bali cattle with higher levels of ethinyl estradiol and progesterone 

hormone (263.31±74.81pg/ml) compared with no ethinyl estradiol and progesterone hormone 

(241.22±18.8pg/ml). The results are age and sex effect on growth hormone level with hormone 

ethinyl estradiol and progesterone combined with mineral. Giving ethinyl estradiol and 

progesterone hormones combined with significant mineral (P<0.05) may increase the growth 

hormone level of young male bali cattle. 

 

Keywords: Growth hormone, bali cattle, ethinyl estradiol and progesterone hormone, 

minerals, ELISA. 

 

I. INTRODUCTION 

 

Bali cattle is one of the local cattle in 

Indonesia besides the cattle of Aceh, coastal, 

and Madura. Bali cattle have a high fertility 

rate (80% -82%), good adaptability to 

marginal environments. They also are easily 

farmed almost in every region in Indonesia 

and even abroad for instance Malaysia, 

Philippines and Australia [1]. 

Its activity in growth depends on several 

factors that involve food supplies, 

geneticpotential, and environment. Fodder 

also greatly affects the growth hormone 

level. Indirectly, growth hormone works 

through the hormone insulin-like growth 

factor 1 (IGF-1) which is produced by 

various tissues in response to growth 

hormone [2]. One important factor in 

regulating IGF-1 is fodder. Minerals and 

proteins will increase the IGF-1 levels in 

cattle’s body and otherwise mineral and 

protein deficiencies can lower IGF-1 levels, 

resulting in a decrease in growth hormone 

secretion that ends in a decrease in growth 

hormone level [3]. The use of hormones also 
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affects the growth hormone level. There are 

several hormones play an important role in 

growth phase, such as somatotropin, 

thyroxine, androgen, a combination of 

estrogen and progesterone, and glucortikoid 

[4][5]. Ethinyl estradiol and progesterone 

can stimulate the growth hormone secretion 

of the pituitary gland and cause increased 

levels of insulin in the blood so as to 

facilitate the metabolism of carbohydrates 

and amino acids, the need for energy is 

fulfilled, and amino acids for muscle 

formation proteins due to increased 

concentrations of somatotropin and IGF-1 so 

that blood growth hormone levels increase 

[6][7][8]. 

Giving ethinyl estradiol and 

progesterone combined with minerals can 

influence the growth hormone level that can 

be measured by using ELISA method [9]. 

This study aims to determine the growth 

hormone level of bali cattle both males and 

females in young and post adulthood post-

adduction of ethinyl estradiol and 

progesterone hormones combined with 

mineral administration. 

 

II. RESEARCH METHOD 

 

Research Materials 

This study used a Bovine Growth 

Hormone ELISA kit consisting of 

microplate 96 well, standard, A (Biotin 

conjugated antibody specific) and B (Avidin 

conjugated Horse Radical Peroxidase), 

substrate (Tetrametyl benzidine), wash 

buffer, paper plate, standard diluent, diluent 

assays A and B, stop solution, PBS, and 

distilled water. 

The target population in this study was 

64 bali cattle that were kept intensive at 

Mupu Amerta farm in Bangli Regency, Bali 

Province.The 64 samples were divided into 

16 young cattle, 16 adult cattle, 16 young 

cattle and 16 adult female cattle, grouped 

into 4: Group I (Control Group) which not 

given ethinyl estradiol, progesterone and 

mineral hormones. Group II was given 

ethinyl estradiol and progesterone 

hormones, without mineral supplements. 

Group III was not given ethinyl estradiol 

and progesterone hormones, with mineral 

supplements. Group IV was given ethinyl 

estradiol, progesterone and mineral 

hormones. 

Serum samples were obtained from 

blood collection using a venoject needle, 

through a jugular vein that take around 10 

ml of blood. Serum is placed at room 

temperature for 10-20 minutes, then it 

centrifiuge at a speed of 2000-3000 rpm for 

20 minutes to avoid sedimentation. 

 

Measurement of Growth Hormone Level 

The ELISA test procedure used in this 

study refers to Glory Science [10] methods. 

This test is performed based on the standard 

operating procedure Bovine Growth 

Hormone (GH) ELISA Kit. 

The research procedure begins with 

standard dilution done by mixing the 

standard with the standard dilution.Firstly, 

prepared 5 efendorf tubes, then taken 50μl 

standard dilution to fill in each efendorf 

tube, then taken as 100μl standard (5400pg / 

ml) and inserted into the first tube.A total of 

100 μl of the solution (standard mixture of 

dilution and standard) is taken from the first 

tube and put into the second tube.A total of 

50 μl of solution from the second tube is 

taken and inserted into the third tube. In this 

third stage this process repeated until the 

fifth tube so that the standard concentration 

is worth 300pg / ml. 

The first test procedure was prepared 

well for blanks and samples, but in the well 

blank no samples were added and 

Horseradish Peroxidase (HRP) - Conjugate. 

Subsequently, 40μl dilution samples were 

added to each well and 10 μl samples were 

added to the test plate.After that the 

incubation process is begin using adhesive 
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strip for 30 minutes at 37oC. At the time, 

dilution wash solution used 1: 20 ratio and 

wash solution diluted 30 times by distilled 

water. The result OD wash solution are used 

during the washing process. At the time of 

washing, the adhesive strip is opened, the 

solution in the well is removed, then add 

washing buffer at every well for 30 seconds, 

after which it is dried. This washing process 

is done for 5 times. Added HRP-Conjugate 

reagent 50μl in each well except well blank. 

Then incubated after lid with adhesive strip 

for 30 minutes at 37oC.After 30 minutes, it 

has been washed for 30 seconds for 5 

repetitions. After the washing process 

continued with staining by adding 

Chromogen Solution A and Chromogen 

Solution B 50 μl at each well for 15 min at 

37 ° C. After 15 minutes, stop reaction is 

done by adding stop solution 50μl in every 

well, in this reaction process will change the 

color from blue to yellow and we have to 

wait for 15 minutes. After 15 minutes an 

absorbance reading was performed using a 

450nm ELISA reader with a blank well of 

zero value. 

The growth hormone level of the sample 

was determined using the Y = ea+bx [11] 

equation, where Y was the growth hormone 

level in the cattle serum, a is the ratio 

between growth hormone level 

concentration and O.D, x is O.D, and b is 

the coefficient. 

 

Data analysis 

Research data has been analyzing with 

analysis of variance, and if the result is real 

difference then in will continue with the 

LSD test (Least significantdifferences). The 

analytical procedures will follow the 

instructions of Sampurna and Nindhia [12], 

using the SPSS (Statistical product and 

service solutions) program. 

 

III. RESULTS AND ANALYSIS 

 

The results of the test against the serum 

samples from the four treatments are optical 

density (O.D) values. The growth hormone 

levelwas determined by the equation 

Y=e5,261 + 1,199x with X as the value of O.D. 

The mean analysis of growth hormone level 

of male and female cattle after giving 

ethinyl estradiol and progesterone hormone 

combined with mineral is presented in Table 

1. 

 

TABLE 1. AVERAGE LEVELS OF GROWTH HORMONE BALI CATTLE 

Variables Average Levels of Growth 

Hormone (pg/ml) 

Notation 

Female 236.25±13.79 a 

Male 268.28±73.13 b 

Adult 239.59±14.05 a 

Young 264.94±74.42 b 

No Minerals 237.56±11.05 a 

Minerals 266.97±74.15 b 

No Hormone 241.22±14.80 a 

Hormone 263.31±74.80 b 
Information: The mean growth hormone level is the mean ± SEM value. The values with the letters (a) show no 

significant difference (P> 0.05), while the values with the letters (b) show significantly different (P 

<0.05). 

 

The administration of ethinyl estradiol 

and progesterone hormones combined with 

minerals in cattle significantly (P <0.05) was 

higher than in female cattle. 



Mandala et al.,   JVAS 

4 

 

The administration of ethinyl estradiol 

and progesterone hormones combined with 

minerals in young cattle was significantly 

higher (P <0.05) than in adult cattle. 

Provision of minerals in bali cattle 

significantly (P <0.05) higher than without 

mineral administration. 

The provision of ethinyl estradiol and 

progesterone hormones in bali cattle was 

significantly (P <0.05) higher than without 

the administration of ethinyl estradiol and 

progesterone hormones. 

The mean analysis of growth hormone 

levels of male and female calves, young and 

adult age, ethinyl estradiol and progesterone 

and mineral hormones is presented in Table 

2.

 

 

TABLE 2. AVERAGE LEVELS OF GROWTH HORMONE BALI CATTLE MALE AND 

FEMALE, YOUNG AND MATURE, ETHINYL ESTRADIOL AND 

PROGESTERONE, AND MINERALS 

Sex Age Minerals Ethinyl Estradiol and 

Progesterone 

Average Levels of 

Growth Hormone 

(pg/ml) 

Notation 

 Young M0 H0 252.75±11.33 a 

   H1 243.25±2.63 a 

Male  M1 H0 262.75±5.66 a 

   H1 417.75±139.33 b 

 Adult M0 H0 242.50±13.63 a 

   H1 231.50±4.50 a 

  M1 H0 243.75±14.22 a 

   H1 252.00±21.19 a 

 Young M0 H0 232.50±10.34 a 

   H1 235.25±2.75 a 

Female  M1 H0 228.75±4.34 a 

   H1 246.50±27.97 a 

 Adult M0 H0 231.00±14.90 a 

   H1 231.75±2.63 a 

  M1 H0 235.75±8.58 a 

   H1 248.50±15.71 a 
Information: The mean growth hormone rate is the mean ± SEM. The values with the same letters show no 

significant difference (P> 0.05), whereas values with different letters show significantly different (P 

<0.05). M0 = No Minerals. M1 = Mineral. H0 = No Hormones. H1 = Hormones. 

 

The provision of ethinyl estradiol and 

progesterone and minerals in young male 

bali cattle was significantly higher (P <0.05) 

than adult bali cattle, young female cattle 

and adult females. The average rate of 

bovine growth hormone in four treatments is 

presented in Figure 1. 
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 Figure 1. Mean of Bali Cattle Growth Hormone Level in Four Treatments 

 

Figure 1. shows that boxpotes did not 

intersect were significantly different (P 

<0.05) in which young cattle post-hormone 

ethinyl estradiol and progesterone combined 

with minerals produced the highest growth 

hormone level (417.75 ± 139.33 pg / ml). 

Whereas the intersecting boxplot was not 

significantly different (P> 0.05) in which 

adult cattle, young and adult cattle without 

and post-hormonal administration of ethinyl 

estradiol and progesterone combined with 

minerals produced an insignificant growth 

hormone level. The growth hormonelevel of 

the four treatments varied (Table 2.), the 

mean ± highest cattle SEM (417.75 ± 

139.33pg / ml) in young cattle administered 

ethinyl estradiol and progesterone hormones 

combined with administration minerals, 

while the lowest (231,000 ± 14.90pg / ml) in 

adult female cattle without the 

administration of ethinyl estradiol, 

progesterone and mineral hormones. This 

situation is due to the growth of livestock 

that is directly affected by their natural 

habitat (external) and genetic (internal). 

External factors that affect growth are the 

places of maintenance associated with feed 

conditions, while the internal factors that 

affect growth are growth hormones [13]. 

 

Table 1 shows that the administration of 

ethinyl estradiol and progesterone hormones 

combined with minerals in malescattle 

significantly (P <0.05) was higher (268.28 ± 

73.13pg / ml) than in female cattle (236.25 ± 

13.79). Similar results have also been 

performed by [14], namely the average 

growth hormone level in male angus cattle 

(20.8 ± 2.2ng / ml), females (14.9 ± 1.8ng / 

ml), cattle hereford male (15.7 ± 3.4 ng / 

ml), female (11.8 ± 2.7ng / ml), male 

shorthorn cattle (15.9 ± 5.8ng / ml), females 

(12.1 ± 3.8ng / ml), male crossbred cattle 

(17.4 ± 2.3ng / ml), females (12.7 ± 2.7ng / 

ml).This is due to gender affecting in growth 

hormone secretion [15]. The same idea is 

also expressed by [16] that growth hormone 

is influenced by sex thus causing differences 

in weight gain in cattle. 

The high growth hormone level of cattle 

is due to androgen hormones. Male animals 

grow faster than females at the same age as 

having testosterone one of the androgen 

steroids, which is the growth hormone 

produced by interstitial cells and adrenal 
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glands.Androgen hormones in male animals 

can stimulate growth, and also rapid growth 

at puberty is partly due to the anabolic 

effects of proteins from androgens so that 

male animals can be larger than females 

[17].One of the androgen steroids that 

affects growth hormone is testosterone that 

has the ability of protein anabolism to 

stimulate growth hormone production from 

hypophysis [18]. 

Growth hormone in female cattle is also 

involved in the process of sexual 

differentiation and puberty and has a role in 

the steroidogenesis of gonads, 

gametogenesis, and ovulation [19]. Female 

sex hormones, such as estrogen produced by 

ovaries generally have little or no effect on 

protein and skeletal synthesis, but are 

effective in increasing body fat formation. 

Therefore, females stop growing faster than 

males [20]. 

This process is directly affectsgrowth 

hormone activity in the pituitary gland [21]. 

Growth hormone also works on gonads, 

placentas, and mammary glands of female 

animals [22]. This is causing the growth of 

males faster than females especially after 

secondary sex traits arise where male animal 

growth is higher than female animals of the 

same age [23]. 

The administration of ethinyl estradiol 

and progesterone hormones combined with 

minerals in young cattle (P <0.05) was 

higher (264.94 ± 74.42pg / ml) than in adult 

cattle (239.59 ± 14.05pg / ml) (Table 1). The 

growth hormone level of bali cattle began to 

increase significantly from a young age (6-

18 months), but in adulthood (18 months) 

there was no increase in growth hormone. 

This is because at a young age (6-18 

months) the cattleneeds nutrient intake for 

the growing period, the protein used to build 

the body's tissue that is forming 

muscles,nails, blood cells and bones so that 

growth hormone plays an important role in 

body composition, muscle metabolism, 

bone, in the function of organs to maintain 

homeostasis, so there is also a change in 

weight gain. At the time of growing the 

growth hormone levels are in optimal 

condition so as to achieve excellent 

biological performance and various organs 

of the body can work well [24]. 

That giving minerals for bali cattle was 

significantly higher (P <0.05) higher (266.97 

± 74.15pg/ml) compared with no mineral 

(237.56 ± 11.05pg / ml) (Table 1). 

Geographically Mupu Amerta farm is 

located in Bangli Regency, Bali Province, 

which is a highland area. Agroecosystem 

conditions (rainfall, land characteristics, 

temperature and humidity) from the height 

of the maintenance site indirectly affect the 

availability of forage fodder in terms of both 

quality and quantity [25]. 

Feed is very influential on growth 

hormone levels. This growth hormone is 

produced by somatrotop (part of the 

acidophilic cells) present in the pituitary 

gland. Indirectly, growth hormone works 

through IGF-1 produced by various tissues 

in response to growth hormone [26]. This 

hormone works through the intermediation 

of a peptide called somatomedin. 

Somatomedin is the main production in the 

liver is also affected by age and feed. 

Somatomedin is what will bind to receptors 

in the body's cells to stimulate growth 

through protein cystesis, carbohydrate 

metabolism, fat metabolism and mineral 

metabolism. High levels of calcium, 

magnesium and phosphate will stimulate 

long growth of hard bone and cartilage 

growth especially at young age. Minerals 

and proteins will increase IGF-1 levels in 

the body and in turn, deficiency of minerals 

and proteins can lower IGF-1 levels, 

resulting in a decrease in growth hormone 

secretion that ends in the decline in growth 

hormone level [27]. 

Fodder is very influential on the growth 

hormone level (growth hormone). Indirectly, 
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growth hormone works through IGF-1 

produced by various tissues in response to 

growth hormone [28]. One important factor 

in regulating IGF-1 is feed. Minerals and 

proteins will increase IGF-1 levels in the 

body and in turn, deficiency of minerals and 

proteins can lower IGF-1 levels, resulting in 

a decrease in growth hormone secretion that 

ends in the decline in growth hormone 

levelBesides IGF-1, another factor that 

affects the secretion of growth hormone is 

ghrelin. Ghrelin is one of the growth 

hormone Releasing Hormone (GHRH) 

released from the stomach. In secreting 

growth hormone, ghrelin is first regulated by 

fodder so that ghrelin is able to induce the 

release of growth hormone in the pituitary 

gland. The state of fodder deficiency will 

affect the release of growth hormone [29]. 

The provision of ethinyl estradiol and 

progesterone hormones in bali cattle was 

significantly higher (P <0.05) higher (263.31 

± 74.80pg / ml) than without ethinyl 

estradiol and progesterone hormones 

(241.22 ± 14.80pg / ml) (Table 1). 

Hormones that play an important role in 

growth, namely somatotropin, thyroxine, 

androgens, a combination of estrogen and 

progesterone, and glucorticoid [30][31].In 

the case of growth hormone more than one 

organ becomes the target because growth 

hormone affects the tissues in the body. The 

ethinyl estradiol and progesterone hormones 

can enhance the growth hormone profile by 

stimulating the body's cells to accelerate 

growth so that the growth of the male vein is 

likely to be greater than the females. This 

condition that causes overall body size is 

affected by gender [32]. 

The growth hormone produced by the 

pituitary gland first flows through the blood 

vessels to the liver. In the liver, growth 

hormone is converted to IGF-1 (Insulin like 

Growth Factor-1). Then through the blood 

circulation IGF-1 is flow throughout the 

organs in the body. IGF-1 is responsible for 

maintain all the organs in the body [33]. 

Other factors that are known also affect the 

secretion of growth hormone are gender, 

age, fodder, and other hormones. 

 

IV. CONCLUSION 

 

Based on the results of research that has 

been done, can be concluded as follows: 

1. Age and sex affect the growth 

hormone levels of bali cattle in line 

with the provision of hormones 

ethinyl estradiol and progesterone 

combined with the provision of 

minerals. 

2. Giving hormone ethinyl estradiol 

and progesterone combined with the 

provision of minerals significantly (P 

<0.05) can increase the growth 

hormone profile of young bali cattle. 

 

SUGGESTION 

 

Giving hormone ethinyl estradiol and 

progesterone in bali cattle should be 

combined with minerals so as to increase the 

levels of growth hormone (growth 

hormone), and further research is needed to 

determine the residual content in blood and 

meat. 
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