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ABSTRACT

Background: The principle features of polycystic ovarian syndrome (PCOS) are insulin resistance (IR),
hyperandrogenism (HA), obesity (Ob), oligo/anovulation and polycystic ovaries (PCO). PCOS is known to be
associated with increased risk of type-2 diabetes mellitus (T2DM) and genes related to T2DM may also play a role in
PCOS pathogenesis. Our aim is to study the association of CAPN-10 gene UCSNP-43 (rs3792267) polymorphism
with PCOS.

Methods: Case-control study, involved 204 women with PCOS and 204 healthy, sex and age matched controls.
Anthropometric and biochemical profile were taken in a well designed proforma. Isolation of deoxyribonucleic acid
(DNA), and genotype analysis was done for all the study population using PCR-RFLP.

Results: No significant difference in allele and genotype frequencies of the CAPN-10, UCSNP- 43 (rs3792267) gene
polymorphism were seen between the cases and controls. Frequency of A allele was 0.15 in PCOS and 0.19 in
controls (OR 0.7207, CI 0.5 to 1.039 and p value 0.0793), indicates that the A allele is not associated with PCOS in
our population, and show equal distribution of genotypes in PCOS patients and controls. The AA genotype conferred
lack of association for developing PCOS (OR 0.4925, CI 0.1215 to 1.9968 and p value 0.3214). But the AA genotype
showed elevated body mass index, waist to hip ratio, insulin resistance, triglyceride levels and decreased high density
lipoprotein levels when compared to AG and GG genotypes of PCOS patients with controls.

Conclusions: In conclusion, there is no disease risk association of CAPN-10 gene UCSNP-43 (rs3792267)
polymorphism with PCOS.
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INTRODUCTION characterized by hyperandrogenism, chronic anovulation,

polycystic ovaries (PCO). In addition, many women are
common endocrine dysfunction in women of reproductive mellitus (T2DM).* PCOS is a complex disease with both
age with a prevalence of 5-10% worldwide,2 multiple genetic components and environmental factors
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contributing to its etiology.* Previous studies have
established that the prevalence of impaired glucose
tolerance and T2DM among women with PCOS has been
constantly increasing with consistency across populations
of varied ethnic and racial background.®*® Calpain-10
(CAPN10) is a candidate gene for T2DM, positionally
cloned on 2gq chromosome,” and found to be associated
with T2DM in several populations.”® The aim of the
present study was to analyse the role of CAPN-10 genetic
susceptibility to PCOS.

METHODS

Subjects: This study was approved by the Institutional
ethical committee and informed written consent was
obtained from all subjects. In this prospective case-
control study we included 204 consecutive PCOS patients
from different obstetrics and gynecology centers and
general population from July, 2011, to January, 2013.
Subjects ranged in age from 17 to 35 yrs and were
diagnosed using the 2006-Androgen Excess Society
(AES) criteria: 1. hyperandrogenism, clinical or
biochemical and either; 2. oligo-anovulation or 3.
polycystic ovarian morphology. All subjects underwent a
transvaginal ultrasound or transabdominal ultra sound in
the follicular phase to evaluate ovarian morphology and
any lesions in the pelvic area.

Exclusion criteria: Women excluded from the study
were those with inherited disorders like congenital
adrenal hyperplasia, androgen secreting neoplasms,
androgenic/anabolic drug use or abuse, Cushing’s
syndrome, syndromes of severe insulin resistance, thyroid
dysfunction and hyperprolactinemia. And there were also
204 controls included in this study over the same period.
They visited the health-care center in a super speciality
hospital as a part of group check up for work or an
individual need for annual comprehensive medical
checkup with no specific health problems. Subjects ranged
from 17-35 yrs and did not show hirsutism, acne or male-
type alopecia. All of them had regular menstrual cycles and
none of them satisfied any of the 2006 AES criteria. All
control subjects also underwent an ultrasonographic
examination, and women who had any pathologic findings
like polycystic ovaries were excluded from the study.

Sampling: Two milliliters of peripheral blood was
collected in EDTA for DNA isolation, and 5 ml of blood
in plain vial for serum preparation from all the patients
and controls along with clinical data, personal history and
family history.

Biochemical and hormonal findings: Serum preparation
was done immediately using centrifuge, and stored in -
20°C until processing of biochemical parameters. Fasting
plasma glucose (enzymatic colorimetric method), Insulin
(DRG, USA kits) measured by ELISA method in both
patients and controls. Laboratory controls were used to
check the accuracy and precision of the analyzer, reagents
and assay results.
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Metabolic syndrome (Mets): Mets is defined by the
National Cholesterol Education Program’s  Adult
Treatment Panel 11l NCEP (ATP I11) report,** presence of
three or more of the following risk factors; waist
circumference (WC) >88 cm, hypertension (HTN) >130/85
mmHg fasting plasma glucose >6.1 mmol/L (101 mg/dl),
triglycerides (TG) > 1.7mmol/L (>150mg/dl), high density
lipoprotein (HDL) < 1.3 mmol/L (<50 mg/dl).

Isolation of DNA and Genotype Analysis: Genomic DNA
was isolated from the peripheral blood of subjects
according to the method routinely used in our laboratory.?
The DNA was stored at -20° C until processed. Genotyping
for the CAPN-10 UCSNP-43polymorphism (rs3792267)
was performed by polymerase chain reaction (PCR) with
specific published primers,® forward primer: 5-GCT
GGC TGG TGA CAT CAG TGC-3’; reverse primer: 5°-
ACC AAG TCA AGG CTT AGC CTC ACC TTC ATA-
3’ synthesized from Sigma — Aldrich Chemical Pvt
Limited (Bangalore, India), followed by restriction
fragment length polymorphism (RFLP) analysis. A three-
step PCR was performed using XP thermal cycler as
described by us earlier.?? Briefly the PCR conditions
included an initial denaturation at 94°C for 5 minutes,
followed by 35 cycles of denaturation at 94°C for 30
seconds, annealing at 62°C for 30 seconds and extension at
72°C for 30 seconds, final extention at 72°C for 5 minutes.
The 254 bp amplified PCR product was digested with
Ndel (MBI Fermentas, Hannover, MD), in a total volume
of 15 ul for 2 hours at 37°C, and analyzed on 12% poly
accrylamide gel electrophoresis and staining with silver
nitrate. Bands of 254 bp were observed in case of GG
genotype, 254 bp and 223 bp in AG genotype, and an
undigested 223bp band in AA genotype (Figure 1).

Sibp
ztp

Lare 1, 4, 8 - Homozygous Nonmal GG 254bp
Lane 2 - 100 bp ladder
Lane 3, 5,6,7 - Heterozygous GA 254 bp, 223 bp

Figure 1: 12% Polyacrylamide gel electrophoresis of
Calpainl0 gene polymorphism.

Data and statistics
Body mass index = weight/height?> (kg/m?) and Insulin
resistance (Homeostatic Model Assessment score) was

calculated by using the formula: fasting serum insulin
(uU/ml) x fasting plasma glucose (mg/dl) / 405.%
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Statistical analysis was performed using ‘“Medcalc”
statistical software (MSS), USA. Chi squre test (X?), odds
ratio (OR), and 95% confidence interval (CI) were done
to assess the association between the groups. One-way
ANOVA with post t test was performed using “Graphpad
Instat3” software. A p-value of < 0.05 was considered
statistically significant. The Hardy-Weinberg distribution
of genotypes in the PCOS and control groups was
assessed using a web-tool [x® test] Hardy-Weinberg
equilibrium calculator,® and were found to be in
equilibrium in both patient and control groups.

RESULTS

Clinical findings: Among 204 patients, the percentages
of various clinical hyperandrogenism features like central
obesity; 95%, hirsutism; 92%, acne; 88%, alopecia; 65%,
male pattern of hair loss; 18%, and acanthosis nigricans;
7% were noted. 70% of PCOS had shown features of
obesity, as per Asia pacific definition of obesity, i.e. body
mass index (BMI) > 25 kg/m?2.%

Genetic analysis: A total of 204 PCOS patients and 204
age-matched healthy control women were genotyped for
UCSNP-43 polymorphism in the CAPN-10 gene, and
genotype and allele frequencies were shown in Table 1.
The distribution of A and G allele was equal in both
controls and patients. Frequency of A allele was 0.15 in
PCOS and 0.19 in controls (OR 0.7207, CI 0.52 to 1.039
and p value 0.0793) indicates that the A allele is not
associated with PCOS in our population, and showed
equal distribution of genotypes in PCOS patients and
controls. The AA genotype conferred lack of association
for developing PCOS (OR 0.4925, CI 0.1215 to 1.9968
and p value 0.3214) (Table 2). The genotypes were found

to be in Hardy-Weinberg equilibrium in both patient and
control groups.

Table 1: Genotypes and Allele frequencies of Calpain
10 Polymorphism identified in the study.

) 146 55 03 61 347

Patients 71 5606)  (26.9%) (14%) (0.15) (0.85)

ool 130 68 06 80 328
(63.72%) (33.33%) (2.94%) (0.19) (0.81)

Allele frequency odds ratio 0.7207; 95% CI 0.5 to 1.039
P value =0.0793

Table 2: Statistical analysis of Genotypes of Calpain
10 polymorphism identified in the study.

AA Vs 0.1215 -
AG+GG 03/201 06/198 0.4925 1.9968 0.3214
AG vs 0.4828 —
AA+GG 55/149 68/136 0.7383 1.289 0.1614
GG vs 0.9442 —
AA+AG 146/58 130/74 1.4329 2174 0.0910

vs — versus, PCOS — Polycystic Ovarian Syndrome, OR
— Odds Ratio, CI — Confidence Interval, p — significance

Biochemical findings: Significant increase in fasting
insulin, HOMA score, Triglyceride levels and decreased
levels with high density lipoprotein levels were observed
in PCOS patients when compared with controls (Table 3).
10.78% and 9.8% of our PCOS cases showed T2DM and
hypertension (HTN). In the family history we have
noticed 70% of T2DM, 51% of HTN.

Table 3: Distribution of Calpain 10 genotypes, anthropometric and biochemical parameters in patients and controls
and their comparison with mean and standard deviation.

PCOS Controls PCOS
Age in yrs 30+2.4 255+5.8 29.05 +4.08
BMI (kg/m?)  27.33+0.57 22.33+206 27.13+5.2
W/H 0.95+0.040 0.79 +0.06 0.94 + 0.05
F gl (gm/dl) 88 +9.5 90+7.8 88.77 +10.15
F ins ulU/ml 12.3 +3.05 78+35 12.14+7.8
HOMA score 5.1 +2.36 15+0.7 28+21
Chol gm/dI 140 + 20 145.3 + 17 157.8 + 30
HDL gm/dI 353+75 4416 +5.7 36.6 +5.3
TGL gm/di 154.6 + 34 70.5+21.9 132.01 +48.2
LDL gm/dl 723+215 82+21 95.5 +31
VLDL gm/dl  30.6 +6.5 1416 +4.4 26.6 +9.5

Data are shown as mean + SD

Controls PCOS Controls

26+9.4 279+34 27.89+5.17 0.0415*
235+27 2711+4.8 23.3+3.02 0.0001*
0.79 + 0.05 0.93 + 0.06 0.79 + 0.05 <0.0001*
88.69 + 8.18 88.16 +11.8  88.8+13.1 0.9962
6.6 +3.4 12.6 + 8.7 6.75 + 3.24 <0.0001*
1.45+ 0.9 3.16 + 2.7 1.4+0.7 <0.0001*
166.5 + 34.2 163.17+30 160+ 32.4 0.2878
44,6 +10.8 40.8+9.4 45.18 +9.99 <0.0001*
103.6 +32.8 123.89 +44 94.5 + 29 <0.0001*
100 + 52 98.14+285 97.1+37.6 0.6932
204+ 4.0 24.4 + 8.3 20.10+7.6 <0.0001*

P values were evaluated by one-way analysis of variance (ANOVA) with post-test

*Significant values (p is <0.05)

Abbreviations: Ht, height; Wt, weight; BMI, body mass index; W/H, waist to hip ratio; F glu, fasting glucose; F ins, fating
insulin, HOMA, homeostatic model assessment score; Chol-Cholesterol; HDL, High density lipoprotein; TGL,
Tryglycerides; LDL, Low density lipoprotein; VLDL, Very low density lipoprotein.

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Volume 4 - Issue 4 Page 1187



Thathapudi S et al. Int J Reprod Contracept Obstet Gynecol. 2015 Aug;4(4):1185-1190

Metabolic Syndrome: In the present study 25 % of PCOS
and 4% of controls showed features of metabolic syndrome
as per the definition of NCEP ATP Il criteria.’*

DISCUSSION

PCOS, as per Androgen excess society-2006 criteria,*?
is mainly characterized by hyperandrogenemia,
anovulatory infertility and polycystic ovaries. In
addition to these, many PCOS women are insulin
resistant and are at high risk to develop type 2 diabetes
mellitus (T2DM).2 PCOS is a complex disease with both
multiple genetic components and environmental factors
contributing to its etiology.* The CAPN10 gene,
encoding a ubiquitous member of calpain-like cysteine
protease family, was positionally cloned on 2q
chromosome within NIIDM1 region,” and found to be
associated with T2DM in several populations.”® Most of
the subsequent studies found association of CAPN-10
gene with PCOS phenotypes as well.*12 CAPN-10 is
essential for calcium-regulated intracellular signaling,
and plays a crucial role in proinsulin processing, insulin
secretion, action, and sensitivity.?® The presence of
Calpain-10 mRNA in pancreatic islets, muscle, and
liver, the three important organs which are concerned
with blood glucose regulation, suggests that Calpain-10
may regulate pathways that affect insulin action, hepatic
glucogenesis, each of which is altered in patients with
T2DM.?8 UCSNP-43 has been strongly associated with
T2DM and insulin resistance, and both UCSNP-43 and -
44 have been implicated in the transcriptional regulation
of the CAPN10 gene.” The first evidence of Calpain-10
role in PCOS was given by Gonzalez et al,?® in which
they showed that CAPN10 UCSNP-44 allele was
significantly associated with PCOS in Spanish
population. Haddad et al did not find any disease risk
association of CAPN10 gene variants with PCOS. 2

Metabolic syndrome (MS) is characterized by
abdominal obesity, atherogenic dyslipidemia, raised
blood pressure, insulin resistance, and proinflammatory
state.’* Currently insulin resistance is considered the
underlying mechanism  for  these  metabolic
alterations.'®>% The CAPN-10 gene has been associated
with several components of MS such as hypertension in
Chinese!” and African—American,® elevated body mass
index in Japanese,'® hyper-triglyceridemia in obese
Swedish individuals.®® In the present study, we
identified 25% PCOS and 4% control population
qualifying for metabolic syndrome (Mets) as per
definition of Mets in National Cholesterol Education
Programme, Adult Treatment Panel 11l (NCEP ATP
111),** though we had noticed 60% of insulin resistance
and 10.78 % of T2DM in our PCOS. Obesity, especially
central adiposity manifests as the main clinical feature
in PCOS. It has been reported that approximately 50 %
of PCOS women are overweight or obese, and most of
them have central obesity.3 Based on Asia-Pacific
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definition of obesity,?® in our study, we noticed 70 % of
PCOS patients were obese. This high prevalence can be
attributed to food habits and lifestyles of Indian women.
We have noticed elevated BMI with AA genotype
similar to Japanese study,'® and elevated triglyceride
levels with AA genotype similar to Swedish
population.?

The significance of the association between
SNPs/haplotypes with PCOS is underlined by the positive
correlation between two adjacent SNPs —UCSNP-43,
UCSNP-44, specifically with  hyperandrogenemia
features that are central to PCOS.'22® Dasgupta et al,*
explored the possible association of CAPN10 gene
variants with risk for PCOS, in a large cohort of South
Indian women, and found that UCSNP-44 was
significantly associated with PCOS, other variants like
UCSNP-43, 56, 19, and 63 did not show any association.
In the present study we did not find any variation in allele
or genotype frequencies of PCOS and controls (Table 1)
and there is no disease risk association of CAPN10
UCSNP-43 polymorphism with PCOS (Table 2), similar
to Dasgupta et al, Haddad et al.3*%3

Wiltgen et al®® did not find a direct association between
UCSNP43, UCSNP19 and UCSNP63 and susceptibility
of PCOS in Brazilian patients, similar to our study and
Haddad et al, Dasgupta et al., but they found an
association between higher prevalence of the UCSNP43
polymorphic allele of the CAPN10 gene and metabolic
syndrome in PCOS women. In the present study, the AA
genotype showed elevated values in body mass index
(BMI), waist to hip ratio (WHR), homeostatic model
assessment model score (HOMA), triglyceride levels and
very low density lipoproteins levels, and decreased levels
of high density lipoprotein levels, compared to AG and
GG genotypes of PCOS and controls. Contrary to our
study Marquez et al?” suggested that the presence of
uncommon (A) allele for UCSNP43 was significantly
associated to PCOS.

In the present study we were able to see the significant
variation in anthropometric and metabolic parameters in
the genotypes, but unable to find the disease risk
association of UCSNP-43 to PCOS, due to less number of
study population. Study in a larger cohorts of ethnically
diverse populations of India is required to better
understanding of CAPN10 polymorphism in PCOS.

CONCLUSION

There is no disease risk association of CAPN-10 gene
UCSNP-43 (rs3792267) polymorphism with PCOS. But
significant difference in the mean values of body mass
index, insulin resistance and dyslipidemia were observed
with variant genotype (AA) of UCSNP-43 CAPN10 gene
polymorphism in our PCOS population compared to
controls.
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