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RINGKASAN 
 

KORELASI KADAR KISSPEPTIN SERUM, EKSPRESI KISSPEPTIN  
OVARIUM DAN EKSPRESI BMP15 OVARIUM PADA TIKUS MODEL  

SINDROMA OVARIUM POLIKISTIK (SOPK) 
 

 

Sindroma ovarium polikistik yang didefinisikan dengan didapatkannya 

keadaan hiperandrogen yang berhubungan dengan anovulasi kronik pada wanita 

tanpa adanya kelainan adrenal atau kelenjar hipofisa (Azziz et al. 2016, Speroff et 
al., 2020 ) hingga saat ini masih jelas penyebab utamanya. World Health 
Organization (WHO) memperkirakan lebih dari 116 juta wanita (3,4%) mengalami 

SOPK di seluruh dunia (Azzis et al., 2016). SOPK secara luas dianggap sebagai 

penyebab utama infertilitas pada wanita usia subur dengan kejadian sekitar 6% - 

21%, dengan penyebab infertilitas antara lain faktor ovulasi (20-40%), faktor tuba 

dan peritoneal (30�40%), faktor pria (30�40%), dan sisanya sebagian besar tidak 

dapat dijelaskan (Navqi, et al., 2020, Bulsara et al., 2021). Kisspeptin merupakan 

suatu kelompok neuropeptida yang memegang peranan penting di fungsi aksis 

hipotalamus � pituitari � gonad (HPG axis), dimana ekspresi maupun reseptornya 

dapat ditemukan di berbagai organ tubuh, antara lain di pusat hingga jaringan 

perifer seperti ovarium, terutama di sel granulosa, sel teka, kompleks cumulus oosit, 

dan corpus luteum  (Harter et al., 2018). Gangguan pada jalur umpan balik HPG 

yang mengakibatkan meningkatnya rasio LH/FSH, diduga berhubungan dengan 

timbulnya SOPK pada sekitar 35-90% penderita (Hameed et al., 2011). Bone 

Morphogenic Factor (BMP15) memiliki fungsi penting sebagai penanda fertilitas 

pada manusia dan memegang peranan penting pada sel granulosa,   perkembangan 

folikel dan kualitas embryo sehingga terganggunya ekspresi faktor tersebut 

berakibat pada infertilitas (Sanfins et al., 2019).  BMP15 mendorong pertumbuhan 

dan pematangan folikel, pengaturan sensitivitas sel granulosa folikel terhadap aksi 

FSH dan penentuan ovulasi, pencegahan apoptosis sel granulosa dan peningkatan 

kompetensi perkembangan oosit (Persani et al., 2014). Oosit yang diambil dari 

folikel dengan kadar BMP15 yang tinggi, memiliki tingkat pembuahan yang lebih 

tinggi, pembelahan yang lebih baik serta memiliki potensi perkembangan embrio 

yang lebih baik dan berkualitas daripada oosit dari folikel dengan kadar BMP15 

yang relatif rendah, sehingga dapat disimpulkan bahwa kualitas oosit merupakan 

faktor kunci dalam menentukan perkembangan embrio (Wu et al., 2007). Tujuan 

penelitian ini untuk melihat pengaruh kisspeptin terhadap kualitas oosit pada tikus 

model SOPK serta apakah kadar kisspeptin serum dapat mewakili kisspeptin 

ovarium. 

Sebanyak 32 ekor tikus Rattus Novergicus berumur sekitar 3 bulan dengan 

berat badan sekitar 160-180 gram dibagi dalam dua kelompok. Kelompok kontrol 

yang diberikan suntikan prophylen glycol dan kelompok perlakuan yang diberikan 
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suntikan testosterim propionate 1mg/100g BB tikus, kedua kelompok diberikan 

suntikan selama 28 hari. Sebelum memulai suntikan semua tikus dipastikan siklus 

estrousnya yaitu fase proestrous yang dibuktikan melalui hapusan vagina dan 

diakhir penelitian sebelum dikorbankan tikus juga dipastikan siklus estrousnya 

yaitu fase anestrous / diestrous. Untuk melihat kadar kisspeptin serum diambil 

melalui sampel darah serum melalui intra cardial yang kemudian diperiksakan 

dengan metode ELISA (menggunakan Rat Kisspeptin 1 ELISA Kit (Kit Cat. No. 

E0905Ra, Bioassay Technology Laboratory)) dari kedua kelompok sedangkan 

untuk ekspresi kisspeptin ovarium dan ekspresi BMP15 ovarium diambilkan 

sampel ovarium dari kedua kelompok kemudian di periksakan Immunihistokimia 

Dari hasil analisa deskriptif, tidak didapatkan perbedaan yang bermakna 

kadar kisspeptin serum, ekspresi kisspeptin ovarium dan ekspresi BMP15 ovarium 

antara kedua kelompok. Dari hasil uji korelasi tidak didapatkan korelasi yang 

bermakna antara kadar kisspeptin serum dengan ekspresi kisspeptin ovarium dan 

ekspresi BMP15 ovarium sedangkan antara ekspresi kisspeptin ovarium dengan 

ekspresi BMP15 ovarium didapatkan hubungan yang bermakna (p<0,021) 

Berbeda dengan data � data penelitian sebelumnya, pada penelitian ini kadar 

kisspeptin serum dan ekspresi kisspeptin ovarium kelompok tikus model SOPK 

tidak lebih tinggi dibanding kelompok kontrol. Ekspresi BMP15 ovarium 

kelompok tikus model SOPK tidak lebih rendah dibanding kelompok kontrol. 

Tidak didapatkan korelasi antara kadar kisspeptin serum dengan ekspresi kisspeptin 

ovarium dan ekspresi BMP15 ovarium sedangka antara ekspresi kisspeptin ovarium 

dengan ekspresi BMP15 ovarium didapatkan korelasi. 

Kadar kisspeptin serum dan ekspresi kisspeptin ovarium tidak lebih tinggi 

serta  ekspresi BMP15 ovarium tidak lebih rendah. Tidak didapatkan korelasi antara 

kadar kisspeptin serum dengan ekspresi kisspeptin ovarium dan ekspresi BMP15 

ovarium sedangkan antara ekspresi kisspeptin ovarium dan ekspresi BMP15 

ovarium didapatkan korelasi. 
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SUMMARY 
 

CORRELATION OF SERUM KISSPEPTIN LEVELS, OVARIAN 
KISSPEPTIN EXPRESSION AND OVARIAN BMP15 EPERESSIONIN 

POLYCYSTIC OVARY SYNDROME (PCOS) RAT MODEL  

 

The polycystic ovary syndrome is defined by the presence of a 

hyperandrogen state associated with chronic anovulation in women without adrenal 

or pituitary disorders (Azziz et al. 2016, Speroff et al., 2020 ) until now the main 

cause is still clear. The World Health Organization (WHO) estimates that more than 

116 million women (3.4%) have PCOS worldwide (Azzis et al., 2016). PCOS is 

widely considered to be the main cause of infertility in women of childbearing age 

with an incidence of around 6% - 21%, with causes of infertility including ovulatory 

factors (20-40%), tubal and peritoneal factors (30-40%), male factors (30 �40%), 

and the rest are largely unexplained (Navqi, et al., 2020, Bulsara et al., 2021). 

Kisspeptin is a group of neuropeptides that play an important role in the function 

of the hypothalamic-pituitary-gonadal axis (HPG axis), where its expression and 

receptors can be found in various organs of the body, from central to peripheral 

tissues such as the ovaries, especially in granulosa cells, theca cells. , cumulus 

oocyte complex, and corpus luteum (Harter et al., 2018). Disruption in the HPG 

feedback pathway, which results in an increase in the LH/FSH ratio, is thought to 

be associated with the onset of PCOS in approximately 35-90% of patients 

(Hameed et al., 2011). Bone Morphogenic Factor (BMP15) has an important 

function as a fertility marker in humans and plays an important role in granulosa 

cells, follicular development and embryo quality so that impaired expression of 

these factors results in infertility (Sanfins et al., 2019). BMP15 promotes follicular 

growth and maturation, regulates the sensitivity of follicular granulosa cells to the 

action of FSH and determines ovulation, prevents granulosa cell apoptosis and 

increases oocyte developmental competence (Persani et al., 2014). Oocytes taken 

from follicles with high levels of BMP15, have a higher fertilization rate, better 

division and have the potential for better embryonic development and quality than 

oocytes from follicles with relatively low levels of BMP15, so it can be concluded 

that oocyte quality is a a key factor in determining embryonic development (Wu et 

al., 2007). The purpose of this study was to examine the effect of kisspeptin on 

oocyte quality in PCOS model rats and whether serum kisspeptin levels could 

represent ovarian kisspeptin.  

A total of 32 Rattus Novergicus rats aged about 3 months with a body 

weight of around 160-180 grams were divided into two groups. The control group 

was given an injection of propylene glycol and the treatment group was given an 

injection of testosterone propionate 1mg/100g BW rats, both groups were given 

injections for 28 days. Before starting the injection, all rats were confirmed to have 

an estrous cycle, namely the proestrous phase as evidenced by vaginal swab and at 

the end of the study, before being sacrificed, the rats were also confirmed to have 

an estrous cycle, namely the anestrous/diestrous phase. To see serum kisspeptin 

levels, serum blood samples were taken intracardially which were then examined 
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by the ELISA method (using Rat Kisspeptin 1 ELISA Kit (Kit Cat. No. E0905Ra, 

Bioassay Technology Laboratory)) from both groups, while for ovarian kisspeptin 

expression and BMP15 expression. Ovarian samples were taken from both groups 

and then examined for immunohistochemistry 

From the results of descriptive analysis, there were no significant 

differences in serum kisspeptin levels, ovarian kisspeptin expression and ovarian 

BMP15 expression between the two groups. From the results of the correlation test, 

there was no significant correlation between serum kisspeptin levels with ovarian 

kisspeptin expression and ovarian BMP15 expression, while between ovarian 

kisspeptin expression and ovarian BMP15 expression there was a significant 

relationship (p<0,021). 

In contrast to previous research data, in this study, serum kisspeptin levels 

and ovarian kisspeptin expression in the PCOS model rat group were not higher 

than the control group. The ovarian BMP15 expression of PCOS model rats was 

not lower than that of the control group. There was no correlation between serum 

kisspeptin levels and ovarian kisspeptin expression and ovarian BMP15 expression, 

while there was a correlation between ovarian kisspeptin expression and ovarian 

BMP15 expression. 

 Serum kisspeptin levels and ovarian kisspeptin expression were not higher 

and ovarian BMP15 expression was not lower. There was no correlation between 

serum kisspeptin levels with ovarian kisspeptin expression and ovarian BMP15 

expression, while between ovarian kisspeptin expression and ovarian BMP15 

expression there was a correlation. 
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ABSTRAK 

 

Latar Belakang : Kisspeptin merupakan neuropeptida yang memiliki peranan 

penting dalam siklus reproduksi wanita yang ditunjukkan dengan perannya dalam 

mengatur aksis hipothalamus-hipofisis-gonad (Aksis HPG). 

Tujuan : Menganalisa korelasi antara kadar kisspeptin serum, ekspresi kisspeptin 

ovariun dan ekspresi BMP15 ovarium pada tikus model SOPK 

Desain Studi, Sampel, Tempat dan Waktu : Penelitian true experimental dengan 

design post test only kontrol grup, bulan Agustus � Oktober 2022 di Fakultas 

Kedokteran Hewan Universitas Airlangga 

Materi dan Metode : 32 ekor tikus Rattus novergicus dibagi menjadi kelompok 

kontrol dan model SOPK. Serum darah dan Ovarium diperoleh dari semua 

kelompok. Serum darah diperiksa kadar kisspeptin dengan teknik ELISA, ekspresi 

kisspeptin dan BMP15 Ovarium diperiksa secara Immunohistokimia 

Hasil : Kadar kisspeptin serum dan ekspresi kisspeptin ovarium kelompok model 

SOPK tidak lebih tinggi secara bermakna dibanding kelompok kontrol (p>0,05, 

p>0,05). Ekspresi BMP15 ovarium kelompok model SOPK tidak lebih rendah 

secara bermakna (p>0,05) dibanding kelompok kontrol. Ekspresi kisspeptin 

ovarium dan ekspresi BMP15 ovarium tidak didapatkan korelasi yang bermakna 

dengan kadar kisspeptin serum (p>0,05) sedangkan antara ekspresi kisspeptin 

ovarium dengan ekspresi BMP15 ovarium didapatkan korelasi yang bermakna 

(p<0,05) 

Kesimpulan : Kadar kisspeptin serum dan ekspresi kisspeptin ovarium pada 

kelompok model SOPK tidak lebih tinggi dibanding kelompok kontrol serta 

ekspresi BMP15 ovarium pada kelompok model SOPK tidak lebih rendah 

dibanding kelompok komtrol. Tidak didapatkan korelasi antara kadar kisspeptin 

serum dengan ekspresi kisspeptin ovarium dan ekspresi BMP15 ovarium. 

Didapatkan korelasi yang bermakna antara ekspresi kisspeptin ovarium dengan 

ekspresi BMP15 ovarium. 

 

Kata kunci : Kisspeptin, BMP15, SOPK, Kualitas Oosit 
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ABSTRACT 

 

Background : Kisspeptin is a neuropeptide that has an important role in the female 

reproductive cycle which is indicated by its role in regulating the hypothalamic-

pituitary-gonadal axis (HPG axis). 

Objective : Analyzing the correlation between serum kisspeptin levels, ovarian 

kisspeptin expression and ovarian BMP15 expression in PCOS model rats 

Desain Studi, Sampel, Tempat dan Waktu : Penelitian true experimental dengan 

design post test only kontrol grup, bulan Agustus � Oktober 2022 di Fakultas 

Kedokteran Hewan Universitas Airlangga 

Study Design, Sample, Time and Place : True experimental research with post 

test only control group design, 16 female Rattus Norvegicus for each group, from 

August to October 2022 at the Faculty of Veterinary Medicine, Airlangga 

University Surabaya 

Materials and Methode : 32 Rattus novergicus rats were divided into control 

group and PCOS model. Blood serum and ovaries were obtained from all groups. 

Blood serum was examined for kisspeptin levels by ELISA technique, kisspeptin 

expression and BMP15 expression in Ovaries were examined 

immunohistochemically 

Result : Serum kisspeptin levels and ovarian kisspeptin expression in the PCOS 

model group were not significantly higher than the control group (p>0.05, p>0.05). 

The ovarian BMP15 expression in the PCOS model group was not significantly 

lower (p>0.05) than the control group. Ovarian kisspeptin expression and ovarian 

BMP15 expression did not have a significant correlation with serum kisspeptin 

levels (p>0.05), while between ovarian kisspeptin expression and ovarian BMP15 

expression there was a significant correlation (p<0.05) 

Conclusion : Serum kisspeptin levels and ovarian kisspeptin expression in the 

PCOS model group were not higher than the control group and the ovarian BMP15 

expression in the PCOS model group was not lower than the control group. There 

was no correlation between serum kisspeptin levels with ovarian kisspeptin 

expression and ovarian BMP15 expression. A significant correlation was found 

between ovarian kisspeptin expression and ovarian BMP15 expression. 
 

Keywordsi : Kisspeptin, BMP15, SOPK, Quality of Oosit  
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