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Abstract. This study aimed to compare estrous performance and progesterone concentration during the 
estrous cycle of kacang goats induced by PGF2α versus ovsynch protocol. This research used six female 
kacang goats. The goats were divided into two groups namely the K1 group which was induced by injecting 
7.5 mg PGF2α intramuscularly in 10 days interval and K2 group which was induced by using the ovsynch 
method. Protocol for K2 group was as follow; at day 1, the goats were injected with 7.5 mg PGF2α; at day 
8, they were injected with 50 µg GnRH; at day 15 they were injected with 7.5 mg PGF2α; at day 18 they 
were injected with 50 µg GnRH. Estrous were detected using male goat and visual observation. The blood 
samples were taken on days 7, 14, and 21 after estrous. Progesterone concentration was measured with 
enzyme-linked immunosorbent assay (ELISA) technique. Intensity, onset, and duration of estrous in K1 
group versus K2 group were 8.33±2.08 vs 7.00±1.00; 56.00±34.12 vs 36.00±20.78 hours; and 24.00±26.15 
vs 24.00±20.78 hours, respectively (P>0.05). Level of progesterone hormone on day 7, 14, and 21 for K1 vs 
K2 were 0.812±0.710 vs 2.369±3.351; 5.051±7.754 vs 3.091±4.385 ng/ml; and 4.173±6.692 vs 
3.562±4.113 ng/mL, respectively (P>0,05). It can be concluded that the differences in synchronization 
protocols between PGF2α versus ovsynch do not affect the performance of estrous and the concentration of 
progesterone during the estrous cycle of kacang goats. 
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1  Introduction  

The goat population in Aceh Province until 2016 reached 
623,038 with a growth rate of around 3.14% 
(http://disnak.acehprov.go.id/). This low growth rate was 
caused by low estrous expression in goats and 
inadequate estrous detection technique, therefore mating 
time could not be predicted and conducted punctually. In 
an account of the issue, marriage control applications are 
needed to improve production, fertility, and fecundity 
[1]. 

One of the efforts to improve the efficiency of goat 
reproduction is by implementing estrous synchronization 
technology. Synchronization is generally done using 
prostaglandin F2 alpha (PGF2α) hormone or 
progesterone which are intended to manipulate goat 
hormone, therefore progesterone level would decrease to 
the lowest level [2]. Decreased progesterone will cause 
estrogen secretion from dominant follicle cells which 
stimulate the onset of estrous symptoms. The PGF2α 
hormone is the most commonly used hormone to induce 
estrous because it has luteolytic nature, could 
lyse/rejuvenates the corpus luteum, causes an increase in 
blood progesterone, increases ovarian follicle 

development, and stimulates ovulation within 2-6 days 
after injection [3]. 

 One protocol that is currently popularly used to 
synchronize the estrous period is ovsynch. The ovsynch 
method helps ensure ovulation occurs within a period, 
produces good fertility, and does not require estrous 
detection. The ovsynch protocol uses a combination of 
gonadotrophin-releasing hormone (GnRH) and PGF2α. 
In cows, the implementation of the ovsynch protocol is 
carried out by injection of GnRH on day 0 which 
attempts to induce follicular ovulation and start a new 
follicular wave. On the 7th day, cows are injected with 
PGF2α to rejuvenate the corpus luteum. On day 9, cows 
are injected with a second GnRH which induces 
ovulation in dominant follicles recruited after the first 
GnRH injection. Artificial insemination is carried out 
12-16 hours after the second injection of GnRH [5]. The 
ovsynch protocol has been carried out on Saanen goats 
[6], Malabari Cross-Bred Goats [7], and Indian goats [1], 
but no one has used this protocol in Kacang Goat.  
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2  Materials and Methods 
 
This study used six female Kacang goats which were 2-3 
years old, clinically healthy, and had two regular cycles. 
The samples were divided into two groups which 
consisted of three goats. The first group (K1) underwent 
estrous synchronization using the PGF2α method, while 
the second group (K2) underwent ovsynch method. 
 
2.1 Research procedure 
 
2.1.1. Estrous synchronization and mating 
 
K1 group was induced by 7.5 mg PGF2α (Lutalyse ™, 
Pfizer, Belgium) intramuscularly in two injections at ten-
day intervals. K2 group was induced by ovsynch 
method. The ovsynch protocol was started on day 1 with 
an injection of 7.5 mg PGF2α. On the 8th day, the goats 
were injected with 50 μg GnRH (Fertagyl ™, Intervet, 
Netherland) and on the 15th day, they were injected with 
7.5 mg PGF2α. On the 18th day, the goats were injected 
with 50 μg GnRH [8] Simoes, 2016). Observation of 
estrous was carried out three times a day at 6 am, 12 am, 
and 6 pm visually and using male cattle assistance in 
four days after the last PGF2α injection. 
 
2.1.2. Estrous Intensity Scoring 
 
Estrous response visualization consisted of silent 
behavior when a male cow rode the cow, redness of the 
vulvar mucosa, vulvar swelling, and scoring of mucus 
viscosity. The male cow rode the female cow, a score of 
3 was given when the female remained silent, a score of 
2 when the female was in doubt and a score of 1 when 
the female showed no reaction. A score of 3 was given 
for red mucosa, 2 for pink mucosa, and 1 for pale pink 
mucosa. A score of 3 was given for large vulvar swelling 
(twice normal size), 2 for slight swelling, and 1 if the 
vulva does not experience swelling. A score of 3 was 
given when if the mucus secret was viscous, clear, and 
hanging or soaking around the vulva, a score of 2 when 
the amount of the mucus was small, and a score of 1 
when there was no secret [9]. The score was taken from 
the highest intensity score at the time of observation. 
 
2.1.3. Blood Sampling 
 
Blood samples were taken on the 7th, 14th, and 21st days 
of the estrous cycle. The blood for measurement of 
hormonal concentrations was taken from the jugular vein 
of Kacang goat using a 5 ml disposable syringe. The 
blood was put in a microtube and placed in an ice flask. 
The blood was then taken to the Research Laboratory for 
serum extraction. The centrifuge was carried out at 2,500 
rpm for 15 minutes. The serum was then taken from the 
tube with a micropipette and inserted into a microtube. 
The serum was stored in a freezer of -20 ° C until the 
time it was used for hormonal analysis. Measurement of 
progesterone concentration was carried out by the 
ELISA method using progesterone kit (Cat No. 1562, 
DRG Instrument GmbH Germany). 

2.1.4. Measurement of progesterone concentration 
 
In each ELISA microplate, 25 μl standard solution was 
poured and then sample and control were added. 200 μl 
of progesterone conjugate reagent was added to each 
microplate. The microplate was incubated for 60 minutes 
at room temperature. The solution was rinsed three times 
by adding 300 µl washing solution to each microplate. 
Furthermore, each microplate was put into 200 μl of 
substrate solution and incubated for 20 minutes at room 
temperature. The enzymatic reaction was stopped by 
adding 100 μl stop solution to each microplate. The 
absorbance value was read on the ELISA reader before 
10 minutes after the addition of stop solution using an 
absorbance wave of 450 ± 10 nm. 
 
2.2 Data analysis 
 
The estrous performance data including the intensity and 
duration of estrous and progesterone level were analyzed 
using the T-test with the help of SPSS (Statistical 
Product and Service Solutions) software program. 
 
3  Results and Discussion 
  
In this study, all goats (100.0%) who received ovsynch 
treatment showed symptoms of estrous, whereas, in the 
PGF2α estrous induction protocol, there was only 66.7% 
(Table 1). The relatively similar results were also 
reported by Pujar et al. [1] in Indian goats (99.16%) and 
Holtz et al. [10] in Boer goats (100.0%). The slightly 
different result was reported by Panicker et al. [7] which 
obtained an estrous percentage of 75.0% in Malabari 
crossbreed goats that were induced with ovsynch 
protocol. 

Table 1. Comparison of estrous performance and progesterone 
levels of induced Kacang Goat with PGF2α vs ovsynch 
protocol 
 

Variable Treatment Protocol 
PGF2α Ovsynch 

Number of goats 3 3 
Estrous Percentage 2 (66.7%) 3 (100.0%) 
Estrous:   
Intensity 8.88±2.08 7.00±1.0 
Duration (hour) 24.00±26.15 24.00±20.78 
Progesterone Level 
(ng/mL): 

  

Day-7 after estrous 0.812±0.710 3.091±4.385 
Day-14 after estrous 2.369±3.351 4.173±6.692 
Day-21 after estrous 5.051±7.754 3.562±4.113 

 

In this study, the Kacang goat showed an 
unfavorable response to the implementation of estrous 
synchronization with PGF2α. Santoso et al. [9] reported 
better results of 95.0% using the same dose. This 
difference is most likely due to differences in the 
administration and dose of PGF2α. The increase in the 
percentage of estrous in Simoes [8] study occurred when 
the 12-day interval was used and the percentage was 
increased to 100.0% in day 10 when the dose was 
increased to 37.5 mg. Goats that did not show estrous in 
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this study might experience silent estrous. This is related 
to the low level of estrogen released into the bloodstream 
so that the intensity of estrous is not adequate. 

The intensity of estrous obtained in Kacang goat 
induced by PGF2α and ovsynch was 8.33 ± 2.08 and 
7.00 ± 1.00 (P> 0.05), respectively. Panicker et al. [7] 
also acquire an inadequate intensity score on the 
Malabari cross-breed goat induced by ovsynch with a 
score of 13.74 ± 1.57 using a 0 to 20 estrous scaling 
scale. The Kacang goat induced by PGF2α in this study 
has a relatively higher estrous intensity because some 
goats have a score of 3. Yendraliza [11] stated that 
inadequate energy is possibly the biggest cause of 
reproductive disorders in livestock. Feradis [12] added 
that the level of food affects the synthesis and release of 
hormones from the endocrine glands, therefore 
nutritional status in cattle could influence follicular 
development and ovulation capacity.  

Duration of estrous in Kacang goat induced with 
PGF2α and ovsynch were 24.00 ± 26.15 and 24.00 ± 
20.78 hours (P> 0.05), respectively. Estrous duration in 
goats varies from 8 to 32 hours [13]. Longer estrous 
duration 38.00 ± 5.0 hours was reported by [1] in Indian 
goats induced by ovsynch. Nur et al. [6] reported the 
duration of estrous in Saanen goats induced by the 
cosynch and ovsynch protocols was 34.4 and 29.4 hours 
respectively. The duration of estrous in Malabari cross-
bred goats induced with ovsynch protocol was 35.05 ± 
4.79 hours [7]. 

In general, the duration of estrous in this study was 
relatively shorter compared to other reports. This 
difference could be due to differences in estrous 
observation patterns. In this study, estrous observations 
were carried out three times per day while in other 
studies the exact number of observations made in each 
day was not reported. Suharyati [14] found that the 
duration of estrous was largely influenced by several 
factors such as nation, age, and season. Adams et al.[15] 
stated that nutritional deficiencies could result in low 
estradiol secretion. According to Hadjopranjoto [16], the 
lack of nutrition would decrease the function of all 
glands in the body. One of the targeted glands was the 
anterior pituitary gland followed by decreased 
gonadotropin hormone secretion namely FSH and LH 
which are responsible for the process of folliculogenesis 
and ovulation. 

The concentration of progesterone in Kacang goat 
during the estrous cycle on days 7, 14, and 21 after 
induction are presented in Table 1. It can be seen that the 
concentration of progesterone in the estrous cycle of the 
K1 group on days 7, 14, and 21 was 0.812; 2,369; and 
5,051 ng/ml, respectively, while in K2 group were 3.091; 
4.173; and 3.562 ng/ml. Based on these results, it could 
be seen that the concentration of progesterone in each 
group was fluctuating. According to Budi [17], the rise 
and fall of progesterone concentration is an 
interpretation of ovarian activity, namely the formation 
or regression of the corpus luteum.  

Concentrations of progesterone in the K1 group on 
days 7, 14, and 21 showed no significant difference (P> 
0.05) although it tended to increase on day 14. This 
result is in line with a study by [18] which found that on 

days 7 and 14 of kacang goat estrous cycle, there would 
be an increase in progesterone concentration because the 
luteal phase occurred on day 7 to 16. When corpus 
luteum is active, progesterone secretion increases. The 
highest concentration of progesterone in this study was 
seen on day 21 even though the goat did not experience 
pregnancy. This was possibly due to shorter estrous 
cycle, therefore on that day, the goat had entered the 
luteal phase again. Progesterone concentration was 
continuously increased, possibly due to the more mature 
corpus luteum that was produced by fertilization. An 
increase in progesterone concentration in this phase is 
needed to help the process of implantation of the embryo 
in the uterine wall and fetal maintenance during the 
pregnancy [19, 20, 21]. 

Concentrations of progesterone in the K2 group on 
days 7, 14, and 21 showed no significant difference (P> 
0.05). This probably happened because the corpus 
luteum was not functioning optimally. Jaenudeen and 
Hafez [22] stated that a low concentration of 
progesterone could be caused by cattle which experience 
ovarian dysfunction. Reproductive disorders in the form 
of ovarian malfunction caused by factors such as the 
change of seasons, nutritional deficiencies, stress due to 
lactation, and aging [23]. 

In each period of blood collection, there was no 
difference between K1 and K2 treatments (P> 0.05) 
although there was a tendency that the concentration of 
progesterone in K1 was greater than K2. This was 
different from the previous report by Mee, Ryan, and 
Condon [24] which found that cow which was injected 
with GnRH during the estrous cycle had greater 
progesterone concentration after ovulation for 40 days 
after GnRH administration. The cow could maintain 
pregnancy because of the increased ratio of theca cells in 
the corpus luteum. 

The increase in progesterone occurs due to the 
increased number of corpus luteum produced in super-
ovulated mother to mother which were not super-
ovulated, both in mother with single offspring or twin 
offspring [25]. With more and more mature lutein cells 
in the corpus luteum, the activity of progesterone 
synthesis and progesterone secretion increases. The 
corpus luteum in goats is the main organ that produces 
progesterone [26-27]. 

According to Arimbawa, Trilaksana, and Pemayun 
[28], increases and decreases in progesterone levels are 
in line with the development of the corpus luteum during 
the estrous cycle. The tendency for differences in age 
and individual livestock also influences hormone 
production [29]. The differences in hormone production 
could be caused by differences in hormone preparations 
and doses given, patterns of observation factors, 
conditions of livestock, and food provision [30]. 
 
4 Conclusion 
 
It can be concluded that the differences in 
synchronization protocols between PGF2α versus 
ovsynch do not affect the performance of estrous and the 
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concentration of progesterone during the estrous cycle of 
kacang goats. 
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