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ABSTRACT 

 PCOS (Polycystic ovary syndrome) one of the endocrine disorders most often 

in women of reproductive age, marked menstrual disorders (amenorrhea/ 

oligomenorrhea), hirsutism, acne, alopecia, biochemical examination results in 

increased androgen. The high incidence with the same phenotype in family members 

of PCOS patients shows that genetic factors play a role. The purpose of this study was 

to analyze the relationship between gene polymorphism INSR and levels SHBG on 

PCOS (Polycystic ovary syndrome) in the Madurese tribe 

 This study was analytic observational with study design case-control, a sample 

of 30 patients (PCOS cases) and 30 healthy women (not PCOS) in the Madura Tribe 



Previously, screening of SGOT, SGPT, BUN, Creatinin and GDA, PCR and RFLP was 

examined in the INSR gene and examination of SHBG levels by ELISA kit.gene 

research results INSR have 16.67% TT genotype, 63.33% TC and 20.00% CC, control 

group has 38.24% TT genotype, TC 44.12% and CC 17.65%, whereas in the case group 

T 48.33%, C allele 51.67% and control group 56.67% T allele and 43.33% C allele, 

based on statistical tests chi-square in the case group and control of both genotypes and 

alleles there was no significant difference (P> 0.05). This study was first carried out in 

the Madura Tribe in the INSR gene and in the examination of SHBG levels, the results 

showed no INSR gene differences between PCOS and healthy women.  
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INTRODUCTION 

 PCOS (Polycystic ovary syndrome) is an endocrine disorder in women of 

reproductive age characterized by menstrual disorders (amenorrhea/ oligomenorrhea), 

hirsutism, the appearance of acne, alopecia and biochemical examination androgen 

(testosterone) which increases by1. The long-term impact of PCOS infertility, insulin 

resistance, increased risk of diabetes and cardiovascular disease2 

       Based on diagnostic criteria National Institutes of Health 1990, PCOS prevalence 

is 6 to 10% of women of reproductive age, but Rotterdam's prevalence is twice as high 

as3. Based on research revealing 75% of infertility with anovulation causes were caused 

by PCOS, and the prevalence of PCOS in Surabaya in women of reproductive age was 

4.5% 3. Based on research in Sampang and Bangkalan regencies on May 20, 2017, for 

5 months; January to May 2017 in Wijaya Kusuma and RSIA Roudatul Hikmah clinics, 

around 5.2% and 4.7% of women of reproductive age, and 60% of cases of infertility 

caused by PCOS.  

              The gene In Iranian Turkish women revealed there was no relationship between 

the gene INSR and SOP4. polymorphism INSR was a genetic predisposing factor for 

PCOS. Based on several studies have been conducted to examine the relationship 

between Single nucleotide polymorphisms INSR (SNPs) and PCOS5.  



       The results of gene research underlying the occurrence of PCOS are still 

contradictory, due to regional, ethnic and racial differences, so further research is 

needed to prove the gene causing PCOS. The genetic role of PCOS supports, the genes 

involved in the etiology of the syndrome have not been fully investigated until now3. 

genetic risk factors can detect PCOS early, thus avoiding risk factors for PCOS. The 

gene INSR study in PCOS patients has the potential for tribes because it has a high 

carbohydrate-consuming lifestyle, and marriage tends to be non-mixed.  

 

 

MATERIAL and METHODS 

  

 This study was an observational analytic case control. The number of samples of 

30 samples of PCOS and healthy women of 30 samples was taken by purposive 

sampling technique according to the criteria of case and control groups. Case group 

criteria are native Madurese (3 generations), married women aged 20-40 years, 

pregnancy program, there are Rotterdam criteria of at least 2 clinical symptoms, normal 

kidney function and liver physiology, 3-5 days of menstruation and control group 

criteria are genuine Madurese (3 generations), women married and aged 20-40 years, 

regular menstruation at intervals of 21-35, no diabetes, kidney and liver physiological 

disorders, 3-5 days of menstruation, no hormonal therapy or hormonal contraception 3 

previous month. Screening Initial examination of SGOT, SGPT, BUN, Creatinin, and 

blood sugar, if normal further Body Mass Index Measurement is continued, followed 

by SHBG examination using an ELISA kit. Taking 8 mL of blood using EDTA tubes 

for DNA extraction was then taken by plasma for examination of SHGB levels from 

PCOS patients and healthy women.  

   

FINDINGS 

 All PCOS patients were 30 patients and controlled 34 healthy women, both 

cases and controls come from the Madura tribe. Based on (Table 3) it was found that 

clinical and biochemical examination characteristics for age, BB, BMI there were 



significant differences between case and control groups (P <0.001), whereas 

biochemical examination SHBG there was no significant difference in (P> 0.05). but it 

was seen from the mean of the two groups that there was a difference, the level SHBG 

was lower than the PCOS group of the healthy women group. 

 Gene polymorphism was INSR analyzed using PCR-RFLP. The results of the 

frequency distribution of genotyped and alleles in the gene INSR can be seen in (Table 

4). Analysis of the genotype statistical test and gene allele INSR found no significant 

differences (P> 0.05) between the PCOS group and the control group.  

Based on (Table 5) shows that from the results of the Logistic Regression statistical 

relationship of the gene INSR and levels SHBG there was no significant relationship 

P> 0.05. 

 

Table 1 Five pairs of PCR primers in the DENND1A and FSHR genes for application 

DNA 

 
PCRRonde Primary Sequence(5 ' 3') amplicon 

INSR 

 

F 

R 

5'-CCAAGGATGCTGTGTAGATAAG-3 

5'-TCAGGAAAGCCAGCCCATGTC-3 

317bp 

317bp 

 

 

Table 2 RFLP FSHR gene polymorphism, INSR, and LHCGR 

 
GEN  restriction enzyme endonuclease  

INSR  PmlI 

 

 

 

 

 

 



Table 3 clinical characteristics of patients with PCOS and control 

characteristics of PCOS controls P Value 

Age (Year) 25.76 ± 5:07 30.57 ± 5:37 0000 

 BB (Kg) 63.56 ± 13.97 54.11 ± 6:03 0001 

 TB (Cm ) 155.7 ± 6.47 154.5 ± 4.81 0.691 

BMI (BB / TB2) 26.06 ± 4.63 22.68 ± 2.26 0.001 

 SHBG (nmol / l) 68.97 ± 195.84 82.83 ± 261.38 0.662 

 

Table 4 Distribution of genotypic and allele frequencies from the INSR gene  

Genotype 
Case(PCOS) Control 

P value 
N % N % 

Gen 

INSR        

TT 5 16.67 10 33.33 0.299 

TC 19 63.33 14 46.67  

CC 6 20.00 6 20.00  

Allele      

T 29 48.33 34 56.67 0.465 

C 31 51.67 31 43.33  

 

Table 5 Logistic regression statistics test results, levels of SHBG  

Gene polymorphism β Significant Exp (β) 

SHBG 0.000 0.813 1,000 

 

 

 

 

Table 6 Distribution FSHR, INSR, and LHCGR based on examination of levels FSH, 

LH and SHBG research subjects 

 

 

Gene 

INSR 

Case 
P Value 

TT(n = 5) TC (n = 19) CC (n = 6) 

SHBG 

(nmol / I) 
15.53 ± 18.70 100.37 ± 242.48 14.08 ± 16.95 0.530 

          

 

 

 



 

DISCUSSION 

 Genetic research on ethnicity that is different from China, Caucasian but says 

there is no significant relationship between FSHR (Ala370Thr) gene, INSR gene, and 

LHCGR gene. The results of the study of the characteristics of PCOS patients and 

healthy women obtained age, BB, BMI there was a significant relationship, BB and 

BMI in PCOS patients were higher than the control group, this is in accordance with 

Bassiuny study, 2014 that age and BMI were significantly higher in the PCOS group7,8. 

Obesity and overweight are manifestations of PCOS, especially obesity that occurs in 

the abdominal area, even 50% of women who are obese or overweight will experience 

PCOS9, 27, 28. 

       The results of the SHBG examination in this study found no significant 

relationship but seen from the mean more SHBG low PCOS patients compared to the 

control group, the control group of SHBG levels was higher, and in the PCOS group 

the levels of SHBG were lower, from five studies said that SHBG levels were not 

significant with PCOS10.19. PCOS patients SHBG levels were lower than in the control 

group11. Low levels of SHBG are a risk factor for the occurrence of hyperandrogenism 

and insulin resistance.12 SHBG is a glycoprotein that is in testosterone and other steroid 

hormones in the blood, many studies linking low SHBG levels with PCOS13. Research 

revealed that SHBG levels were also found in PCOS women compared with controls.14 

       The results of this study showed no significant differences in INSR genes between 

PCOS women and healthy women. Based on research on Turkish women, it was found 

that the INSR gene with PmIl enzyme restriction showed that there was no difference 

between the case group and control of both genotype and allele4. The INSR gene study 

had no significant differences in genotypes and alleles between case and control 

groups. But it was seen from the relationship of INSR gene alleles with PCOS that 

there was a significant relationship with the PCOS group. Research on Madurese tribes 

is not in line with research in Iranian women, found that there was a significant 

association of INSR genes with PCOS15.20. Research on American women shows that 

there is an association between the INSR gene and PCOS found in thin women, but it 



is also necessary to describe the environmental factors that influence the occurrence of 

PCOS16. The results of research on the Madurese tribe found no significant relationship 

with PCOS in the INSR gene. very significant was found in PCOS women compared 

to the control group. But from the relationship test, the results of the INSR gene allele 

were significantly associated with the incidence of PCOS in the Madura tribe. 

       The gene is INSR located on chromosome 19 and consists of 22 exons, measuring 

120 kb. INSR studies in knockout rats show extreme insulin resistance. Insulin 

resistance stimulates secretion  LH from the pituitary and testosterone production from 

theca cells and cytochrome p450 activity from granulosa cells thereby disrupting 

follicular maturation and becoming PCOS. Polymorphism of Allele INSR genetic 

predisposing factors for PCOS.  

  There were no significant differences in the INSR gene (PmlI) between 50 

sample PCOS patients and 47 control groups in Iranian women. PCOS has various 

etiologies including gene and environmental gene interactions. PCOS is associated 

with insulin resistance, type 2 diabetes mellitus, hyperinsulinemia, hyperandrogenism, 

inflammation, cardiovascular disease, and hypertension. PCOS women are diagnosed 

with hyperandrogenism, menstrual irregularities, and infertility, and are usually 

overweight or obese4,21,22,24,25. There was a significant association of the INSR gene 

with PCOS patients in 677 participants, the INSR gene had risk factors for PCOS and 

the INSR gene relationship. INSR gene has an important role for the occurrence of 

PCOS regulate insulin, a study in China found an increased risk of insulin resistance 

and PCOS is associated with the group of patients emaciated by RFLP analysis, it is 

also consistent with studies conducted in the United States17.  

       Research shows that there is a relationship between the INSR gene and the 

incidence of PCOS. Obese women develop insulin resistance so hyper androgen affects 

follicular development and PCOS occurs, and PCOS pathogenesis differs between thin 

and obese women8. A Korean women's study reported that there was no significant 

association between the INSR gene and PCOS, the frequency of allele T was higher in 

PCOS patients compared to the norm group18,23. Different research in Madura tribe 

found allele C was higher in PCOS patients than in healthy women. 



 

      

CONCLUSION 

Research on the INSR gene had no differences in INSR between PCOS and healthy 

women, and from the SHBG level there were no differences between the case and 

control groups, but the results from the mean were found to be lower in PCOS 

compared to the control group, so further research was needed. genes that are a risk 

factor for PCOS with a larger number of samples.  
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