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ABSTRACT

Aim: To study the FSHR gene (Ser680Asn) polymorphism in women with the polycystic ovarian syndrome (PCOS) & healthy
controls and to correlate with hormonal parameters.

Copyright@IJCRR

Methodology
Design & Setting: Hospital-based Cross-sectional observational Study
Patients: 30 diagnosed cases of PCOS and 30 age-matched healthy controls.

Main Outcome Measure(s): FSHR gene (ser680asn) polymorphism genotype, Hormonal Levels: FSH, LH, Prolactin, Testos-
terone, DHEAS

Results: LH, LH: FSH ratio and Testosterone levels were found to be significantly higher in women with PCOS compared to
their healthy counterparts (p-value<0.001). No significant difference was seen in the genotypic distribution of the FSHR gene
(ser680asn) polymorphism between cases and controls. Inter-genotypic variation of FSH levels was observed in cases, with the
GG genotype (9.21+1.07 IU/L) showing significantly higher levels compared to AG genotype (5.78+0.46 IU/L) with a p-value of
0.024.

Conclusion: The FSHR gene (ser680asn) polymorphism does not show any differential distribution between PCOS and healthy
women. FSH levels, however, are influenced by the FSHR gene (ser680asn), as the serine variant of the polymorphism has
higher FSH levels compared to the asparagine variant. This polymorphism could contribute to the flawed folliculogenesis in
PCOS.
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INTRODUCTION mone (FSH) remains one of the most important hormonal

regulators.? In PCOS, the average lifespan of the developing

Since 1935, polycystic ovary syndrome (PCOS) is one of  fy]jicles increasing to span a time of several months. These
the most common endocrinological disorder affecting almost ¢ ]jicles are immature and fail to develop. This occurs due
one in every five women of reproductive age group. Prev- ¢, the presence of low but constant levels of FSH, leading to
alence in India varying approximately between 4 to 20%.  the stimulation of multiple follicles but incapable of normal
The variation is attributed to the different diagnostic criteria 1 aturation. These are arrested at various stages of develop-
available for this complex disease.! It predisposes women to ment, leading to the characteristic appearance of multiple
a whole gamut of long term complications, encompassing  fo|licular cysts on ultrasonography.® This follicular arrest is
type 2 diabetes mellitus, dyslipidemia, hypertension, cardio-  the hallmark of PCOS. Any factor affecting the sensitivity
vascular diseases, endometrial cancer and ovarian cancer.  of follicles to FSH will indirectly affect the selection of the
*Although an overall altered hormonal milieu is responsible  jominant follicle. The important role of the FSH receptor
for defective ovarian maturation, follicle-stimulating hor- signal transmission makes its gene an important candi-
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date for understanding PCOS*. Furthermore, polymorphisms
involving the (FSHR) have shown great clinical relevance,’
by influencing FSH action on the ovary.%” The FSHR gene
(Ser680Asn) polymorphism, being one such SNP, has shown
the serine variant to be resistant to FSH action. Therefore,
studying the role of this polymorphism in patients with
PCOS may help in elucidating the molecular basis of defec-
tive follicular maturation in this multi-factorial disease.

MATERIALS AND METHODS

Subjects

Institutional ethical clearance and bilingual informed con-
sent were taken before enrolling subjects in the study. Cases
and controls were recruited from Smt. SuchetaKriplani Hos-
pital, Department of Obstetrics and Gynaecology. Partici-
pants included 30 diagnosed cases of PCOS and 30 healthy
volunteers with a history of normal menstrual cycles. Pa-
tients were diagnosed based on revised guidelines of PCOS
Consensus Workshop Group held at Rotterdam in 2003.
Women diagnosed with diabetes mellitus, hypothyroidism,
hyperprolactinemia, androgen-secreting tumours and related
hormonal disorders were excluded.

Hormonal Analysis

Serum samples on day 2 to 5 of the menstrual cycle were
analyzed for follicle-stimulating hormone (FSH), Lutein-
izing Hormone (LH), Prolactin and testosterone using an
electro-chemiluminescence immunoassay (ECLIA). Dehy-
droepiandrosterone sulfate (DHEAS) was analysed using
enzyme-linked immunosorbent assay(ELISA).

Genotype Analysis

Blood sample for genotype analysis was collected in EDTA
vacutainer and stored at -20°C. Extraction of genomic DNA
was done using Qiagen kit. Genotyping for FSHR gene
(Ser680Asn) was done using PCR-RFLP. The primer pair
used for amplification was 5’- GCA AGT GTG GCT GCT
ATG AA-3’ (forward) and 5°-GCA CTG TCA GCT CTT
TGT GA-3’ (reverse) in a 25 pl mix. PCR cycling parameters
used were, initiation at 95°C for 5 minutes, 35 cycles at 95°C
for 30 sec, 60°C for 30 sec, and 72°C for 1 minute followed
by a final extension at 72°C for 10 minutes. After digesting
the products with Bsr 7 at 65°C for 15 minutes, DNA frag-
ments were separated by DNA electrophoresis. 2% agarose
gel stained with ethidium bromide-stained was used to visu-
alize under ultraviolet light. The presence of the G allele or
the serine variant created a site for the restriction enzyme
Bsr I 5’ ACTGGN//3’3’TGAC//CN 5’ to act and produce two
bands of sizes 115 and 135 (as seen in lanes 2 and 3 of figure
1). The A allele, or the asparagine variant, not having the
restriction site produced a single band of size 250bp (lane 5
in Figure 1).

Statistical analysis

Statistical analysis was performed using SPSS version 20.0.
chi-square test was used to analyse the difference between
genotype frequency in cases and controls. Student’s t-test
or Mann-Whitney U test was used to analyse the difference
between 2 groups and for more than two groups ANOVA or
Kruskal-Wallis tests were used. Post-hoc analysis was con-
ducted using Tukey’s test to find out which individual groups
showed significance. A p-value of <0.05 was considered sta-
tistically significant.

RESULTS

The mean age of PCOS patients, in years, was (23.9 + 3.2)
compared to (24.5 + 4.6) Table 1 shows the hormonal profile
of the study groups. LH, LH/FSH ratio and testosterone were
found to be significantly higher in cases compared to con-
trols with a p-value of < 0.001. The genotypic distribution
for FSH receptor polymorphism (Ser 680Asn) was in Hardy-
Weinberg equilibrium. On applying the chi-square test, no
statistical difference was found in the genotype frequency of
the polymorphism between patients and controls (Table 2).
Inter-genotypic variation of FSH levels (Table 3) was sig-
nificant (p-value = 0.030), where GG genotype (9.21 + 1.07
IU/L) had higher levels of FSH when compared to AA (6.91
+ 0.58 IU/L) and AG (5.78 £ 0.46 IU/L). The difference in
posthoc analysis (Tukey) was significant only between GG
and AG (p-value=0.024).

DISCUSSION

The prevalence of polycystic ovarian syndrome of up to
18% 'translates to an average of one in five women to be af-
fected with the syndrome. This burden of the disease along
with its long term consequences, such as diabetes mellitus,
metabolic syndrome and cancer stress the urgent need to
comprehend its intricacies. Analysis of the genes associ-
ated will, therefore, help in understanding its molecular eti-
ology. Since FSH plays a pivotal role in folliculogenesis,
one of the major defects encompassing the syndrome, the
FSHR gene becomes a promising gene with great impli-
cations. It not only helps in understanding disease patho-
genesis but may also in implementing evidence-based
medicine when it comes to treating patients of infertility
with recombinant FSH. Some studies have even concluded
FSHR gene genotype as an important contributing factor
for the determination of the prognosis of controlled ovarian
hyper-stimulation cycles.” The present study attempted to
reveal any contributions of this resistant FSHR gene variant
in the pathogenesis of PCOS.

The study by Gu B et al.!” in Korea, found a significant as-
sociation of the FSH receptor gene (ser680asn) polymor-
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phism and PCOS (p-value = 0.0195, OR = 1.66). Sudo et al.
' studied the FSH receptor gene polymorphisms (ser680asn)
and (ala307thr), and found a significant correlation of the
Ala307 and Ser680variantswith PCOS. Another study by J.
Laven et al. '? also found the homozygous Serine variant at
680 (GG) to be significantly associated with WHO type 11
amenorrhea. Valkenburg et al * found FSHR gene variants to
be associated with the severity of clinical features in PCOS
features, but they did not report it to contribute to an increase
in disease risk. Other studies of the polymorphism in PCOS,
by Fu L et al.> and Wu XQ et al. in China®, Kambalachenu
et al." in South India, Mohiyideen L et al. ' and Conway
GS et al.'® in the UK found no association of the FSH recep-
tor gene (ser680asn) polymorphism with PCOS. The present
study had similar results with a p-value of 0.274, not show-
ing any association between the polymorphism and the pres-
ence of PCOS. Research on this polymorphism all over the
world has shown contradictory results when associating it
with PCOS, but most have observed inter genotypic varia-
tion of FSH levels.

Although the association between the FSH receptor gene
(ser680asn) polymorphism and PCOS is insignificant, its
permissive role in contributing to chronic anovulation can-
not be entirely ignored, as the polymorphism displays its ef-
fect on basal FSH levels. Mayorga et al. 7 and Jun JK et
al. ' reported lower ovarian response in the GG genotype
when studying women undergoing controlled ovarian hyper-
stimulation for In vitro fertilization. The basal level of FSH
in these patients was significantly high in the group with GG
genotype. Similarly, in studies on PCOS women by Wu XQ
et al. * Fu L et al. ° and Valkenburg et al.'* higher levels of
FSH levels were observed in the GG genotype. The present
study also found that patient groups with the homozygous
GG genotype had significantly higher levels of FSH com-
pared to their heterozygous counterparts. The GG genotype
has a mean FSH value of (9.21 + 1.07 IU/L) compared to
(5.78 = 0.4 IU/L) in AG genotype and (6.91 £+ 0.58 TU/L)
in AA genotype. The p-value for this difference was 0.024
between genotypes AG and GG. The GG genotype intro-
duces a potential phosphorylation site (serine residue) in the
intracellular domain of the FSH receptor. This promotes the
binding of the receptor to inhibitor proteins called arrestins,
which interrupts the interaction between the receptor and G
protein, thereby reducing FSH action.!® As a result, a higher
amount of FSH is required to bring about the same biological
action, as is observed by the increased levels of basal FSH in
patients with the GG genotype.

Greb et al.”” conducted a study assessing this genotype and
concluded that a higher ovarian threshold was associated
with the GG genotype of the FHS receptor. Along with this
they also reported this group to have longer menstrual cy-
cles and their luteal secretion providing lower feedback to
the pituitary in between the cycles. This polymorphism has
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been concluded by many studies (Moron and Ruiz * Altmae
et al.?! and Yao et al. 2 to be capable of having a role in
translational medicine by predicting patient response to FSH
stimulation. The present study also supports this statement,
by revealing the role played by the FSH receptor genotype
on FSH levels. Although the limited sample size in the study
sets a drawback in establishing finer association within the
genotypes, the presence of inter-genotypic variation of FSH
levels indicates some degree of resistance conferred to the
receptor, by the presence of the amino acid serine instead of
asparagine.

CONCLUSION

The FSHR gene (ser680asn) polymorphism does not show
any differential distribution between PCOS and healthy
women. FSH levels, however, are influenced by the FSHR
gene (ser680asn), as the serine variant of the polymorphism
has higher FSH levels compared to the asparagine variant.
The serine variant (GG), with higher FSH levels, depicts
an FSH resistant receptor, consequently contributing to im-
paired follicular maturation. Nevertheless, a study with a
greater sample size would greatly help in enhancing the un-
derstanding of FSH interaction with different FSH receptor
variants. This polymorphism could contribute to the flawed
folliculogenesis in PCOS.
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Controls (n=30) p-value
2.46 £ 0.17 0.171
6.3t0.5 <0.001"
7.6 £03 0.246
0.83 £ 0.05 <0.001"
181 %14 0.109
0.92 + 0.09 <0.001"
2.23 £ 0.22 0.842

*p-value significant at <0.05

Table 2: Genotypic Distribution of FSH Receptor Gene (Ser680oAsn) Polymorphism in Cases and Controls

Genotype Cases (n=30)

n %
AA 15 50
GG 6 20
AG 9 30

Controls (n=30) p-value
n %
10 33-33
5 16.66 0.274
15 50
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Table 3: Inter-genotypic variation of FSH Levels in Cases

Genotype Cases (n=30) Comparison between Genotypes®
Mean + SEM

AA 6.91 + 0.58 GG 0.18
GG 9.21 * 1.07 AG 0.024*
AG 5.78 £ 0.46 AA 0.488
0.030"

*ANOVA

Post-hoc Test
*p-value significant at <o0.05

Figure 1: Genotyping for FSHR gene (Ser680Asn) using PCR-RFLP after digestion with Bsr land electrophoresis on ethidium
bromide stained 2% agarose gel.
Left lane (L), 100 bp ladder. Lane 5: Homozygous AA genotype showing 250bp band of the undigested PCR amplicon. Lane 2
& 3: Homozygous GG genotype results in two bands of 115bp & 135bp. Lane 1 &4:Heterozygous AG genotype results in three
bands of 250bp, 115bp & 135 bp.
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