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Abstract: Obesity is one of the major and common health problems in all developed and
developing countries leading to infertility. It also acts as an important modifier of reproductive
hormones. Follicle-stimulating hormone (FSH), a pituitary-derived glycoprotein hormone, is
associated in reproductive activities such as formation of gonadal and germ cells and the
development of sex hormones. The goal of this study was to assess the FSH level in normal and
obese individuals. 60 subjects were chosen from those attending the outpatient department of a
private hospital and divided into two groups (n=30). Groupl served as control having healthy
individuals, Group 2 served as study group with obese individuals. 5 ml of venous blood was
collected from the participants after informed consent and was centrifuged at 2500 rpm for 10
minutes. The serum was separated and analysed for serum FSH by standard enzyme linked
immunosorbent assay technology (ELISA) using Robonik Elisa reader. The mean BMI levels
between the groups were 21.98+2.59 and 34.42+3.82 respectively. The mean FSH levels between
the groups were 10.43+4.43 and 5.59+2.53respectively. These results were analysed by student t-
test and showed significant difference between these two groups (p <0.0001). Obese individuals
had low FSH levels, when compared to the normal healthy individuals. The findings clearly
indicate that there is an association between obesity and hormone changes in individuals.
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INTRODUCTION

Obesity is an important medical problem and is a typical issue among females of conceptive era. Robustness and
obese include uneven and severe fat accumulation that adversely affects the body's adequacy (Zeynep Ozcan
Dag, 2015). In obese females, gonadotropin secretion is impacted by the enhanced peripheral aromatisation of
androgens to estrogens (Parihar, 2003).

Follicle-stimulating hormone (FSH) is a pituitary-derived glycoprotein hormone involved in reproductive
processes such as gonadal and germ cell growth, including the production of sex hormones. (Xin-Mei Liu
,2017). Obesity is an important modifier of the reproductive hormone (Freeman, 2010). In a population based
study, the body size (BMI) was found to be the important level of menopausal transition (Freeman et al., 2005).
However there is a complex association between the BMI, post menopausal state, time and other hormone
modifier making difficult to distinguish the contribution of BMI with FSH level. Although modified pulsatile
gonadotropic hormone secretion is a well-defined mechanism in obese patients (De Pergola et al., 2006), it is
not known whether fat and/or hyperinsulinemia may have autonomous impacts on the endocrine secretion of the
ovary, such as estradiol, mainly in females with regular menstrual cycles and ordinary ovarian appearance,
without hyperandrogenism. (Grenman et al., 1986). FSH fortifies follicle development and improvement in the
ovaries and produces the greatest measure of develop spermatozoa in the testicles. FSH and its relating receptor
(FSHR) have an essential capacity in different malignancies (Zhou ., 2013).

The use of gonadotropin for sex gland stimulation is common for sterility management. Indications embrace
biological process of ovulation induction in anovular subjects or for patients receiving intrauterine insemination
and controlled sex gland stimulation for IVF. Close to simulation of the natural cycle with one dominant cyst is
very important to avoid multiple gestation in programmes of ovulation induction whereas a satisfactory sex
gland response is vital to attain an appropriate gestation rate while not an excessive sex gland response for COS
(Loh and Wang 2002 ; Roest et al .,1996). Obstetricians and procreative researchers have witnessed a
developing human society generative impacts as the next frequency of females diagnosed with diseases of
emission, physiological state, Postpartum diabetes and substantial alternative sequelae (Norman, 2004). In
addition, polycystic ovarian syndrome (PCOS), may be a disorder characterized by hyperandrogenism and
catamenial disturbances, complicating the issue in addition (Sharpe and Franks, 2002). Finally, however best to
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understand and retain weight loss through efficient weight management (Norma) are intriguing reports. Obesity
is a major reproductive hormone modifier (Freeman, 2010). Body size (BMI) was discovered to be the
significant level of menopausal transformation in a population-based research (Freeman et al., 2005). However,
there is a complicated connection between the BMI, postmenopausal state, time, and other hormone modifier
that makes it hard to differentiate BMI's contribution from FSH.

MATERIALS AND METHODS

60 subjects were chosen from the outpatient department of a private hospital. They were divided into two
groups (n=30).

Group | (Control group) — Normal healthy female individuals

Group 1 (Study group) — Obese females

Inclusion Criteria —

1. Normal healthy females with normal BMI (19.9-249)

2. Obese females with BMI> than 30

Exclusion Criteria —

1. Subjects with systemic diseases like Diabetes Mellitus, CVD, Hypertension and endocrine disorders.

2. Females with irregular periods

Sample collection and procedure

5 ml of venous blood was collected from the participants was collected in plain collection tube and centrifuged
at 2500 rpm for 10 minutes. The Serum was separated and analysed for serum FSH by Standard enzyme linked
immunosorbent assay technology (ELISA) Using Robonik Elisa reader. All statistical analysis was carried out
using student t- test.

RESULT

The BMI of the control group was 21.98+2.59 and the FSH level was 5.59 + 2.53. The BMI and FSH level of
obese women was 34.42 + 3.82 and 10.43%4.43 respectively which was highly significant (p <0.0001) which is
statistically significant. The obese women had two times higher FSH level than control group (Table.1, Fig. 1
and Fig. 2).

Table 1: Mean, SD and p value of Control and Study groups

PARAMETERS | Control Obese p value
Mean SD Mean SD
BMI 21.98 2.59 34.42 3.82 0.0001
FSH(mIU/mI) 5.59 2.53 10.43 4.43 0.0001
BMI
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Fig.1: Graph showing BMI levels in study group
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Fig.2: Graph showing FSH levels in study group

DISCUSSION

Although normal FSH level ranges from 0.3 U/ml- 10.0 U/ml, the FSH level of obese individuals in this study
seems to be non variant to the normal value, but if the BMI increases further then FSH level may tend rise to
higher levels. Fertility of obese females compared to standard weight females is lesser in natural cycles and
sterility therapy cycles (Clark, 1996). Follicle-stimulating hormone is associated with lipodystrophy of fat
tissue; this participation is further endorsed by the flexibility of gonadotropin to alter the degree of two main
indices of lipoid drop formation, especially leptin and adiponectin ( ADPN). Leptin is an indicator of body fat
mass; therefore, abnormal concentrations of leptin are associated in high blood pressure pathophysiology, artery
induration, and heart disease (Trujillo et al., 2006; Lago et al., 2009; Sattar , 2009). Another adipokine obtained
from adipocytes is ADPN; ADPN reduces fat and tends to increase after weight decreases. .Diminished area unit
ADPN concentrations probably associated with increased intra-abdominal fat (YYang et al., 2001; Asayama et al.,
2003). BMI was discovered to be associated with changes in concentrations of inhibin B in the menopausal
transition, with a significant connection between declining concentrations of inhibin B and raising independent
body mass index (BMI). Obesity is a health burden on posh culture that is gradually prevailing. Most obese
females are not incurable, but obesity and its adverse effect on reproductivity and fertility are well documented.
Obese females are 3 times more probable than females with a normal body mass index to suffer from sterility
(RichEdwards et al., 1993). Obese women experience fecundity impaired in both natural and supported cycles
of conception (Zaadstra et al., 1993). An accepted indicator of visceral fat accumulation is a waist circumference
> 80 cm in females (Tamer Erel et al., 2009). Obesity is a prevalent, rapidly-growing health, common health
problem in the recent generation. Obesity modifies insulin sensitivity and gonadotrophins dynamics, and is
associated with disorders of spontaneous ovulation (Sheik ,2015). Hence Healthy dietary habits and optimal
physical activity has been always associated with disease prevention especially in cases of heart diseases,
diabetes, blood pressure and obesity (Sheethalan et al .,2016].

CONCLUSION

The present study concludes that increase in BMI due to obesity leads to increase in FSH levels and various
reproductive problems. Obesity seems to be one of the major problems prevailing among women leading to
various health issues including infertility. Hence, maintenance of normal BMI is essential for a healthy lifestyle.
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