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Abstract: This study aimed to determine the effect of various doses of FSH on the 

superovulation response of swamp buffalo. The experimental subjects used were 16 swamp 

buffaloes with no pregnant status, 3-5 years of age, a calf, normal estrous cycles, and 

clinically healthy reproduction. The swamp buffaloes were made to have synchronized 

estrous with double dose injection of FSH and PMSG hormones and were injected 

intramuscularly using four FSH doses as a treatment: 320 mg/16 ml, 360 mg/18 ml, 400 

mg/20 ml, and 440 mg/22 ml. The experimental design used was CRD (Completely 

Randomized Design), which consisted of four replications. Parameters observed included: 

superovulation response, number of corpus luteum, onset, and estrous in swamp buffalo. 

The results obtained were superovulation response of up to 56.25% of the swamp 

buffaloes. The average number of corpus luteum, onset, and estrous in the swamp 

buffaloes were 2.75, 27.75, and 32.50 h, respectively. It was concluded that superovulation 

with doses of 320 mg/16 ml, 360 mg/18 ml, 400 mg/20 ml, and 440 mg/22 ml FSH showed 

positive responses, but 320 mg/16 ml as an optimum dose produced more corpus luteum. 

 

Keywords: Corpus Luteum, Estrous, FSH Doses, Swamp Buffalo, Superovulation 

Response. 

 

1. INTRODUCTION 

 

Buffaloes (Bubalus bubalis) is a type of large ruminant which have a special ability to 

digest low-quality food to sustain life. In West Sumatra, Indonesia, the population of buffalo 

in 2017 was 110,236 (Statistik, 2017). In general, buffaloes raised in West Sumatra are the 

buffalo species called swamp buffalo (B. bubalis carabauesis). However, the productivity of 

swamp buffalo is low and significantly ham¬pered by various reproductive factors, namely 

late attain¬ment of puberty, poor estrus expression, seasonality, and post-partum anestrus 

(Singh et al., 2015; Safari et al., 2018; Baruselli et al., 2020; Gimenes et al., 2015). 

Meanwhile, livestock experiencing a silent heat is also a factor in the low productivity of 

swamp buffalo, such as the difficulty in making proper detection of estrous. This difficulty 

causes inaccurate insemination and, ultimately, fertilization failure (Chaiklun et al., 2012; De 

Rensis & Lopez-Gatius, 2007; Barile, 2005). 

Various reproductive technologies have been applied in Indonesia, such as artificial 

insemination (AI), embryo transfer (ET), sperm sexing, synchronization of estrous, 

superovulation, embryo sexing, and cloning (Afriani et al. 2018; Madan et al., 1996; Perera, 

2011). Embryo transfer (ET) is a reproductive technology in a breeding program whereby 
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female parent seeds and superior males are utilized to increase livestock productivity 

(Afriani, 2015; Hasler, 1992; Pedersen et al., 2012). Programs that can help in the process of 

ET are superovulation programs that can produce more than two eggs in one ovulation event.  

The superovulation success factor is influenced by the superovulation response to the 

donor parents, fertilization factor and embryo viability, the hormone injection factor used, 

and the donor parent management factor (Rahman et al. 2014; Velazquez, 2011). Various 

studies on the effect of hormone doses given for superovulation responses to donor parents 

had been carried out by using PMSG, FSH, Oven, GnRH, and PGF2α (Redhead et al., 2017). 

There are two types of hormones used in superovulation: Pregnant More Serum 

Gonadotrophin (PMSG) and Follicle Stimulating Hormone (FSH). However, the hormone 

commonly used to induce superovulation in swamp buffalo is Follicle Stimulating Hormone 

(FSH) obtained from the pituitary. 

The superovulation response could be affected by the accuracy of selecting the time 

of FSH injection during follicular waves and the hormonal preparations used to induce 

superovulation. The use of FSH in superovulation programs could stimulate follicle growth 

and increase the number of mature follicles in the ovary (Singh et al., 2015). FSH is a 

glycoprotein hormone that has a short half-life, thus requiring repeated administration to 

stimulate follicular activity (Arum et al. 2013). A follicular wave occurs in the middle of 

estrous cycles in the mid-luteal phase, between the 9th and 12th. For buffaloes, the length of 

the estrous cycle range from 20-22 days. Implementation of a superovulation program will be 

good if done between the 9-12 days (Bearden et al. 2004). Several doses of FSH is vital for 

the success of superovulation. This study was conducted to determine the effect of FSH doses 

on the superovulation responses of parent swamp buffalo used as embryo donors. 

 

2. METHOD 

 

Donor Selection 

In this study, 16 swamp buffaloes were used with non-pregnant status, at least two 

months post-partum, 3-5 years old, multiparous, healthy reproduction, and clinically normal, 

with normal estrous cycle (Sianturi et al. 2010). 

 

Superovulation 

Examination of the reproductive organs and corpus luteum (CL) by rectal palpation 

and estrous detection was done visually by observing the symptoms and estrous behavior of 

the swamp buffaloes synchronized with double injection using 5 ml of PGF2α hormone 

intramuscularly. FSH injection was started on the 10th day, and its administration was done 

twice a day, morning and evening (12 h interval), with decreased doses for three days 

intramuscularly. The dosage given was 320 mg/16 ml, 360 mg/18 ml, 400 mg/20 ml, 440 

mg/22 ml. 

 

Estrous detection 

The estrous detection was calculated by the scoring system and through visual 

observation. The estrous symptoms and behavior observation included restlessness and 

irritation of the buffaloes, and the vulva became slightly oedematous with a variable amount 

of mucoid discharge. Furthermore, the vulva became slightly swollen and congested, and 

there was a slight elevation of temperature. The trail became slightly raised with the tail-head 

hair often ruffled, and the skin sometimes became excoriated. Decreased appetite and 

increased vaginal temperature were also observed (Ismaya, 2014). 

 

Artificial insemination  
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Each donor was placed in a clamp enclosure, and the implementation of AI was 

performed 12 h after the donor experienced estrous (Carvalho et al., 2013). The AI was 

carried out 48−56 h after the estrous sign was observed. The implementation of AI was 

conducted by an insemination expert (Rabidas et al., 2017). 

 

Parameters measured 

Parameter measured includes Superovulation response, the number of corpus luteum 

in buffaloes were measure according to FSH dose treatments. The number of corpus luteum 

contained in the right ovary and left ovary were recorded. Swamp buffalo onset and estrous 

duration were calculated, starting from PGF2α hormone injections until estrous onset. 

 

Statistical analysis 

All data were analyzed by analyzing variance (ANOVA) of the CRD (completely 

randomized design) using a general linear model procedure on SPSS software version 20.0. 

 

3. RESULT AND DISCUSSION 

 

Superovulation response 

This study shows that donor buffalo superovulated with different FSH doses responded at 

the rate of 56.25%. Out of the 16 swamp buffaloes given superovulation treatment, 9 donor 

buffaloes gave positive responses, while 7 donor buffaloes did not show any response to 

superovulation treatment (Table. 1). 

 

Tabel 1. Percentage of Donor Responses to Superovulation 

FSH Doses  

(mg) 

Donor Donor 

Response 

Donor not 

Responding 

Response Rate  

(%) 

320 mg/ 16 ml 4 4 0 100 

360 mg/ 18 ml 4 1 3 25 

400 mg/ 20 ml 4 2 2 50 

440 mg/ 22 ml 4 2 2 50 

Total 16 9 7 56.25 

 

Different doses of FSH administered to swamp buffaloes gave different responses as 

regards superovulation. FSH dose administration of 320 mg/16 ml gave the best result in 

superovulation response, with 100% of four buffalo donors producing more than one CL. The 

best FSH dose for swamp buffalo is therefore 320 mg/16 ml. The success of superovulation in 

donor buffalo could be seen from the number of CL produced in the ovary. This result is in 

agreement with Jordiansyah et al. (2013), who reported that an increase in the number of CL 

in the ovary after administration of superovulation hormone gives an idea of the success of 

superovulation because the superovulation goal is to produce eggs in large quantities that 

exceed an animal's natural ability. 

Several factors also affect the success of superovulation, such as age, body condition, 

nutrition obtained, hormonal preparations used, and reproductive status of the donor buffalo 

(Bearden et al. 2004; Nilchuen et al. 2011). An increase in donors' age reduces the 

superovulation response due to a decrease in reproductive activity as the animals grow older. 

Also, malnutrition of donor animals with matured reproductive organs can reduce the swamp 

buffalo's superovulation response (Suardi, 2012). 

The use of FSH in the superovulation program serves to stimulate follicular growth and 

increase the number of mature follicles in the ovary (Sakaguchi et al., 2019). The target organ 

of FSH is the ovary, in which the follicle contains an egg cell. The use of various doses of 
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FSH should be done during follicular waves. This is according to Setiadi et al. (2005), who 

stated that the administration of superovulation hormones at the time of follicular waves 

could improve superovulation response. Varying ovarian response to superovulation 

treatment in buffalo donors is related to diversity in ovarian follicle development during 

treatment. 

The use of hormones at the right time, dosage, and type of hormones will affect the 

donor's response and embryo acquisition (Jordiansyah et al., 2013). According to Silva et al. 

(2009), this is, who stated that the administration of FSH at the right time would produce 

maximum results. Efficient use of time, energy, cost, the use of donor, and the quality and 

purity of FSH preparations that are used can cause differences in each animal's response. FSH 

dose administration of 320 mg/16 ml is the best dose for buffalo's superovulation (Feradis, 

2010). 

 

Number of corpus luteum (CL) 

In buffaloes, the presence of CL can be examined by rectal palpation (Ismaya, 2014). The 

average number of CL formed in the swamp buffalo for a dose of 320 mg/16 ml was 2.75, for 

a dose of 360 mg/18 ml, the average number of CL formed was 1.25, a dose of 400 mg/20 ml 

gave 2, and a dose of 440 mg/22 ml gave 1.75. Statistical analysis of the data obtained shows 

that administering FSH at doses of 320, 360, 400, and 440 mg gave results that were not 

significantly different for the acquisition of CL in swamp buffalo (P> 0.05). However, the 

highest number of CL (11 CL) was obtained with a dose of 320 mg/16 ml FSH, and the 

lowest number of CL (5 CL) was obtained with a dose of 360 mg/18 ml FSH. This can be 

influenced by several factors, including genetic factors, nutrient content in the feed, 

maintenance, management, buffalo age, FSH dose, the accuracy of AI time, and application 

of the hormone FSH (Bearden et al. 2004) 

 
Figure 1. Number of CL before and after superovulation. 

 

Figure 1 shows that after injection of PGF2α, the number of both CL increased. This is 

due to the superovulation treatment. Based on the data show that the highest distribution of 

CL is in the right ovary. This result follows Borghese (2010), who stated that there is more 

CL distribution in the right ovary compared to the left ovary. Right ovary activity is more 

active than the left ovary. Accordingly, Geres et al. (2011) stated that the right ovary is larger 

and more effective than the left ovary because of differences in ovarian activity, physiological 

differences in buffalo reproductive organs, and anatomical differences affecting ovarian 

venous blood flow to the ovaries. Differences in the number of CL produced by donor buffalo 

indicate that each buffalo had a different response to hormone treatment (Hafez, 2008). 
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Onset and duration of estrous 

The statistical analysis of the onset of estrous in donor buffaloes shows no significant 

difference (P>0.05). The average onset and duration of estrous in the swamp buffaloes were 

27.75 and 32.50 h. In swamp buffaloes without long estrous synchronization, the average 

onset and estrous duration are 20-28 h and 325-36 h (Ismaya, 2014). According to Yendraliza 

et al. (2012), swamp buffaloes show differences in estrous length because they are not all 

willing to copulate simultaneously. The estrous duration is influenced by several factors, 

including nature, season, age, temperature, feeding pattern, and livestock's response (Feradis, 

2010). Duration of estrus is the time shown by swamp buffalo, with the first range showing 

signs of estrous and loss of estrus signs in swamp buffalo. After the superovulation treatment 

and injection of PGF2α were completed, all donor buffaloes showed signs of total estrous 

because all donor buffaloes were in their luteal phase, which the CL functions (Table 2). 

 

Tabel 2. Average Estrous Onset (Hours) and duration (Hours) 

in The Swamp Buffalo with Different Doses 

Dosages of GnRH 

(ml/buffalo) 

Estrous onset 

(h) 

Estrous duration 

(h) 

A. 320 mg/ 16 ml 33.0 38.5 

B. 360 mg/ 18 ml 21.0 40,5 

C. 400 mg/ 20 ml 25.5 25.0 

D. 440 mg/ 22 ml 31.5 26.0 

Average 27.75 32.50 

Note: Data presented as the mean of 4 replicates with Different Doses show no  significance 

(P >0.05) 

The estrous symptoms were marked by the changes in the outside reproductive organs 

(vulva) that turned red and swollen, discharge of mucus that had colored nodes; also mucus 

was stuck to the tail and rump, the change in temperature and pH of the vaginal (Barile et al. 

2015) whereas behavioral estrous was marked by the habit of the buffaloes which often 

wagged their tails, they were also agitated and aggressive to other buffalo (Jessie et al. 2016). 

However, some buffaloes did not show estrous as they exhibited silent heat. This may be 

dues to internal factors of the buffaloes such as feeding pattern and environmental factors 

(Busch et al. 2008) 

 

4. CONCLUSION 

 

It is concluded that the administration of FSH with various levels of doses in swamp 

buffalo shows a superovulation response with an average of 56.25%. Administration of doses 

of 320 mg/16 ml, 360 mg/18 ml, 400 mg/20 ml, and 440 mg/22 ml FSH to swamp buffaloes 

showed the swamp's buffaloes, but a dose of FSH 320 mg gave the best superovulation 

response. Superovulation treatment with different doses of FSH yielded results that were not 

significantly different. The average number of corpus luteum, onset, and estrous in the 

swamp buffaloes were 2.75, 27.75, and 32.50 h. 
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