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Abstract

This study was reflected on the correlations between the polycystic ovary syndrome (PCOS) and a Single
Nucleotide Polymorphism (SNP) T45G in the adiponectin gene among Iraqi infertile women with polycystic
ovary syndrome. Eighty primary infertile women with PCOS, sixty-two secondary infertile women with
PCOS and 50 healthy fertile women in Iraq were included in this study, Blood samples were collected
from the infertility clinic in Azadi Teaching Hospital and AL-Salam Hospital. The age of infertile and
fertile women was ranged from 18 to 46 years. Results showed association between T45G polymorphism
in the adiponectin gene and infertile PCOS women. Moreover, infertile women with PCOS with these
polymorphisms have been reported to have higher LH, FSH and prolactin concentrations and BMI. In
conclusion 45T—G polymorphisms have been shown to be associated with an increased risk of PCOS
women with PCOS with these polymorphisms have been reported to have higher LH, FSH and prolactin

concentrations and BMI.
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Introduction

Polycystic ovarian syndrome (PCOS) is one of the
most common causes of ovulatory infertility affects
4 - 12% of women in reproductive age [!l. The exact
cause of PCOS is unknown, in some cases it may be a
familial disorder, but the genetic basis of the syndrome
remains unclear [?, Adiponectin (APN) is described as a
‘beneficial’ adipokine in reproduction, both adiponectin
receptors ADIPOR1 and ADIPOR2 are expressed in
human hypothalamus and pituitary . The human
adiponectin gene was localized to chromosome 3q27,
a region highlighted as a genetic susceptibility locus
for type 2 diabetes and metabolic syndromel*.. The
major action of APN is to increase insulin sensitivity
by stimulating glucose uptake in the liver and muscle,
decreasing hepatic gluconeogenesis. It has been shown
that adiponectin inhibits LH and GNRH release ). At
physiological levels, adiponectin induces the expression
of genes associated with periovulatory remodeling of the
ovarian follicle in porcine granulose cells [¢] suggest that
APN may play an active role in ovulation. Moreover, a

number of studies investigated the association of PCOS
with polymorphisms of the APN gene [/ recently found
a significant association of APN T45G polymorphism
with PCOS by a meta-analysis. As the most abundant
adipokine in the human body, APN seems to play an
important role in the pathogenesis of PCOS. The aim of
the present study was to assess the influence of Evaluation
luteinizing hormone (LH), follicle-stimulating hormone
(FSH), testosterone (T) and Prolactin (PRL) among Iraqi
infertile women with polycystic ovary syndrome and
possible correlations with T45G polymorphism in the
adiponectin gene.

Materials and Method

This study included 192 samples were taken from
women, who were diagnosed with polycystic ovarian
syndrome based on the criteria proposed by[8]. The
study has included two main patients groups :

1. Eighty primary infertile women with PCOS.

2. Sixty two secondary infertile women with PCOS.



Their ages ranged between (18-46) years old
referred to infertility clinic in Azadi Teaching Hospital
and AL-Salam Hospital in Iraq. A total of 50 healthy
females participated in the study. Control individuals
were healthy volunteers or endocrinology outpatients
without any endocrine related diseases except for
simple overweight/obesity. Body mass index (BMI)
was calculated as weight in kg divided by (height) 2
in m2. In the 2nd day of menstrual cycle after Venous
blood sample (5 ml) was collected from control and
patients groups, Each blood sample was divided into
two tubes as follows: Serum tubes used for hormonal
and biochemical testes and another tubes containing the
anticoagulant acid citrate dextrose (ACD) for molecular
analysis.

Hormonal analysis For FSH, LH, T and PRL in
serum was determined by using commercially available
enzyme-linked immunosorbent assay (ELISA) Kkits
(bioactiva diagnostic, Germany).

Genotype Analysis: Genomic DNA of 192 samples
were extracted from whole blood of women with PCOS
and the controls [, The adiponectin 45TG polymorphism
was genotyped by amplification of genomic DNA using
the following primers: forward, 5’-TAG AAG TAG
ACT CTG CTG AGA TG-3’ was chosen as the forward
primer and 5°-CTC CCT GTG TCT AGG CCT TAG-3’
(10, A 423 bp band was observed for the adiponectin gene
after PCR amplified . The product was digested with Smal
(New England BioLabs Inc.) and the digestion products
were resolved by electrophoresis in a 3% agarose gel,
Examination of the bands occurring after development of
the cleavage products on the gel revealed a 423 bp band

Medico-legal Update, April-June 2020, Vol. 20, No. 2 775

for the TT genotype in individuals with the wild-type
genotype, 265 and 158 bp bands for the GG genotype
in individuals with homozygous mutant genotypes and
423,265 and 158 bp bands were observed in individuals
with heterozygous genotypes ],

Statistical Analysis Data: Statistical analysis
was performed using Statistical Package for the Social
Sciences software (Mini-tab version 17). All data were
presented as mean + S.D (standard deviation). Paired T
test were used to compare between means of variables
between groups, Genotype and allelic frequencies
were compared between the groups by chi-squared
test. Logistic regression analysis was applied by using
F-Test to find out if the means among populations are
significantly different by applied Duncan’s multiple
range test. A p value less than 0.05 was considered
statistically significant.

Results and Discussion

The results of hormonal study were as follows as
shown in the table (1):

*  There is significant (P <0.05) decrease in FSH levels
in the infertile PCOS women groups than in healthy
fertile women.

e There is significant (P <0.05) increase in LH,
prolactin, testosterone levels in the infertile PCOS
women groups than in healthy fertile women.

The table (1) showed also significantly higher P<
0.05 BMI among women with primary infertility than
in women with secondary infertility and control groups.

Table (1): Baseline characteristics of the primary and secondary infertile women with PCOS and the control

groups

Parameters Prinvlv?:lf Ii,n(i:'g;illz:vs(:)men Seco:’lv(ii:l:.?gl(fg tl;: v6v;) men Control N=50 P-value
LH (mIU/ml) 13.40 +£0.159 17.70 +1.85 5.457 +£0.058 <0.05
FSH (mlU/ml) 4.056 £0.061 4.671 £0.099 5.809 +0.148 <0.05
Prolactin (ng/ml) 15.95 +0.55 22.98 £0.20 10.68+0.359 <0.05
Testosterone (ng/ml) 2.1450 +0.181 1.0978 £0.076 0.3869 +0.011 <0.05
BMI (Kg/m?) 34.338+1.089 30.097+0.661 23.24141.101 <0.05
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Products of PCR of Adiponectin gene for all
patients and control groups were analyzed on agarose
gels figure (1). The PCR product of 423 bp was treated
with the restriction enzyme Sma-I, The bands occurring
after development of the cleavage products on the gel
revealed a 423 bp band for the TT genotype in individuals

with the wild-type genotype, 265 and 158 bp bands
for the GG genotype in individuals with homozygous
mutant genotypes and 423, 265 and 158 bp bands were
observed in individuals with heterozygous genotypes
(TG) (Figure 2).

8§ 9 10 11 12 13 14 15 16 17 18 19

Figure (1) : PCR amplification products of adiponectin gene on 2% agarose gel

Lane M : DNA ladder (100 bp)

Lane (1 to 19) : PCR amplification products 423 bp for adiponectin gene for study groups samples

10 11 12 13 14 15 16 17 18 19

Figure (2) : Gel electrophoresis of PCR products (Adiponectin) for healthy and patients groups digested
with Sma-I restriction enzyme on 3% agarose.

Lane M : DNA ladder (100 bp)

Lane (3,5,8,9,11,13,14,15,16) : The normal homozygote genotype (TT) bands after digestion with Sma-I with molecular size 423 bp

Lane (18) : The mutant homozygote genotype (GG) bands after digestion with Sma-I with molecular size 265 bp,158 bp.
Lane (1,2,4,6,7,10,12,17,19) : The mutant heterozygote (TG) bands after digestion with Sma-I with the molecular size 423 bp, 265 bp

and 158 bp.
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Table (2): The observed and expected numbers and allele frequencies for Adiponectin gene in the study

groups
Groups Genotype Observed Number | Expected Number X2 P-value
TT 45 40.5
Control GG 0.5
TG 0.18
Total 50 X2=50,d.f.=2 <0.001
Frequency of T allele 0.9
Frequency of G allele 0.1
Genotype Observed number | Expected number
. . . TT 52 46.5
Primary infertile women
with PCOS group GG 10 4.5
16 I8 29.04 X2=1156,df=2 | <001
Total 80
Frequency of T allele 0.762
Frequency of G allele 0.238
Genotype Observed number | Expected number
) . TT 38 35.6
Secondary infertile women
with PCOS group GG 6 3.6
16 18 228 X2=2.77,df =2 NS
Total 62
Frequency of T allele 0.758
Frequency of G allele 0.242

*d.f: degree freedom; ** P<0.001; * P<0.01; NS : No significant

The study of the adiponectin gene polymorphism at
the location +45 in exon 2 has indicated the presence of
two alleles (T and G) gene and three genotypes (TT, GG,
TG) which shown a difference in the allelic frequency
table (2) among the community of Patients, Whereas
Healthy women were shown only two genotypes (TT
and GG). There was a difference in the P-value between
the observed and expected numbers among control group
for adiponectin gene, Also primary infertile women with
PCOS group were showed high statistically significant
difference (X?=11.56, P< 0.05) between the observed
and expected numbers among their cases group for
adiponectin gene. Whereas no significant difference was
detected (X?= 2.77, P=0.05) between the observed and
expected numbers among secondary infertile women
with PCOS group. That’s mean the primary infertile
women with PCOS group were not subjected to hardy
Weinberg equilibrium when compared with control
group. When the community study where not subjected
to hardy Weinberg equilibrium that referred the
evolution occurred and there was at least one powerful
evolution change (may be under mutation effect) lead

to occurred disequilibrium that disturbed the stability of
the cases study and effect on the community structure
and it’s allele frequency '], The results showed there
is a correlation ship between adiponectin gene SNP
rs2241766 polymorphisms (T45G) in exon 2 and
primary infertile women with PCOS.

The results of the present study agreement
with the case-control study of ['2l in that showed
significant association between the ADIPOQ 45T—G
polymorphism and risk of polycystic ovary syndrome
(PCOS) and the appearance of the allele G increased this
risk [13], Whereas disagreed with the study performed in
Greek women, no significant difference was detected
between 45T—G polymorphism frequencies in the
PCOS and control groups and this polymorphism at
position 45T—G had not been associated with a risk for
development of PCOS.

The results in the table (3) showed that the primary
infertile women with PCOS group carrying the TG
genotype significantly higher FSH, prolactin levels
and BMI (p < 0.05 than in those with the TT and GG
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genotypes. In patients with secondary infertility with
PCOS group exhibiting the GG genotype, observed a
higher LH level with statistical significance (p < 0.05)

than in those with the TT and TG genotypes and patients
carrying the TG genotype significantly higher BMI with
statistical significance (p < 0.05) .

Table (3) : Mean (£SD) clinical biochemical parameters and BMI levels with the (TT, GG, TG) genotypes of
the adiponectin gene in the control, primary and secondary infertile women with PCOS group

Control grou Primary infertile women with Secondary infertile women
group PCOS group genotype with PCOS group genotype
TT GG P-value TT GG TG p- value TT GG TG p-value
P " Mean £ | Mean + Mean+ | Mean+ | Mean + Mean+ | Mean+ | Mean +
arameters SD SD SD SD SD SD SD SD
528+ | 555+ 1465+ | 1538+ | 10.63+ 17.751% | 23.123+ | 13.780+ .
LH 235 1.50 NS 8.29 7.90 8.81 NS 1312 | 3302 | 1906 | %0
560 | 622+ 3931+ | 2.674= | 4741 . | 44742 | 6243+ | 47272
FSH 1.88 1.75 NS 2540 | 1780 | 2644 | 0032 0.447 1.125 | 0650 NS
. 984+ | 891+ 11.05+ | 25.04+ | 1559+ . | 21397+ | 20.460+ | 26.596+
Prolactin 6.00 575 NS 14.47 17.45 12.00 | 0019 2.091 5262 | 3.038 NS
0406+ | 0.266+ 2220+ | 1906+ | 2.191+ 1222+ | 0908+ | 0.883%
Testosterone | ) 0.117 NS 1.374 1.316 1.524 NS 0.161 0406 | 0234 NS
2342+ | 2456+ 28.406+ | 31.350% | 32.360+ . | 29.87+ | 2495+ | 34.58+ .
BMI 2.60 2.88 NS 4.811 3.131 4.48 0.005 0.723 1.821 1051 | 0001

* P<0.05; NS : No significant

In human, adiponectin was present mainly in growth
hormone (GH), follicle-stimulating hormone (FSH)-
, luteinising hormone (LH) and thyroid stimulating
hormone (TSH) producing cells, whereas adiponectin
receptors were located in the gonadotrophs, somatotrophs
and thyrotrophs, but not in corticotrophs or lactotrophs
(141 The presence of adiponectin and its receptors in the
ovaries during all periods of the estrous cycle, make
Adiponectin plays a key role in oocyte maturation,
granulosa cell proliferation and steroid secretion through
its impact on genes important for ovarian follicular
development and ovarian reserve [3],

The presence of adiponectin receptors in the GnRH
neurons and pituitary cells and its influence on the
GnRH, LH and FSH release suggests an important role
of adiponectin at the hypothalamic—pituitary axis in the
control of fertility in female by regulating the activity
of hypothalamic—pituitary axis, because its deficiency
disrupts FSH and LH secretion as well as LH surge.
Adiponectin mutation also causes significant reduction
in GnRH immunoreactive neurons, which helps explain
the disrupted estrous cyclicity and ovarian functions [1¢],

Women with PCOS has shown that adiponectin
messenger RNA (mRNA) expression is significantly

lower in women with PCOS compared with weight-
matched women without PCOS, This decreased
expression, occurs in both subcutaneous and visceral fat
tissuel'”]. For more, adiponectin increased the expression
of PPARA and peroxisome proliferator-activated
receptor gamma coactivator 1-alpha genes involved in
the regulation of energy homeostasis, especially fatty
acid oxidation and carbohydrate metabolism [!®] and that
may be elucidated BMI value in the PCOS groups in the
present .

According to this observation in the ['] in women
with PCOS, possibly as the result of high levels of
androgens, adiponectin receptors are upregulated in
both subcutaneous and visceral fats, this may be a
compensatory mechanism to achieve some insulin
sensitivity and that deals with this study.

Conclusion

In conclusion 45T—G polymorphisms have been
shown to be associated with an increased risk of PCOS,
women with PCOS with these polymorphisms have
been reported to have higher LH, FSH and prolactin
concentrations and BMI.
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