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ABSTRACT

Background: Objective of the study was to compare serum Nesfatin 1 levels in Indian women with and without
polycystic ovarian syndrome (PCOS) and to evaluate the association of serum Nesfatin 1 with metabolic and clinical
parameters.

Methods: 40 PCOS and 40 age and body mass index (BMI) matched non PCOS controls were enrolled. Comparison
of hormonal (serum Nesfatin 1, anti-Mullerian hormone (AMH), follicle stimulating hormone (FSH), luteinizing
hormone (LH), prolactin, testosterone, and estadiol) metabolic (blood pressure, fasting and post prandial blood glucose
and insulin, HOMA-IR) and clinical (acne, acanthosis nigricans and hirsutism) parameters was done between two
groups. Student’s t test, Mann Whitney test, Pearson’s correlation test was used. P value of <0.05 was considered
statistically significant.

Results: There was a significant difference in levels of serum Nesfatin 1 in PCOS subjects and controls (8.6 ng/ml
versus 0.75 ng/ml, p<0.01). Positive correlation was present between serum nesfatin 1 level and post prandial plasma
glucose (r=0.009; p<0.009). A positive correlation was also present between serum Nesfatin 1 levels and AMH
(r=0.512; p<0.01). No correlation was found between serum Nesfatin 1 and other endocrine, cardiovascular and
metabolic parameters. Serum LH levels, LH/FSH ratio, post prandial plasma glucose and post prandial insulin were
significantly higher (p<0.05) in PCOS subjects compared to controls.

Conclusions: Nesfatin 1 levels were ten times higher in PCOS subjects compared to controls irrespective of age and
BMI. A positive correlation was observed between serum Nesfatin 1 and post prandial plasma glucose levels which
indicates Nesfatin 1 may be a reliable marker of PCOS suggesting energy homeostasis imbalance in these women.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is characterized by
ovulatory dysfunction, hyperandrogenism and polycystic
ovaries. The pathophysiology of the PCOS is proposed to
be associated with multiple metabolic alterations including
deranged energy metabolism. The metabolic array of
derangement includes impaired glucose tolerance, insulin

resistance, hyperinsulinemia, metabolic syndrome, type 2
diabetes, dyslipidemia, obesity and cardiovascular
disorders. The risks also include endometrial cancer and
the psychological impacts.! The growing incidence of
PCOS and the association of the same with the wide array
of metabolic derangements drives one’s curiosity towards
the common pathophysiology.
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Nesfatin 1 is an anorexogenic peptide [adipokine] which is
synthesized from nucleobindin in the hypothalamus and
the periphery and regulates energy metabolism, glucose
homeostasis, appetite and eating behavior. Nesfatin-1 has
been identified to have a glucose-dependent insulinotropic
effect and also regulates ovarian function.>® Recently
Nesfatin-1 is gaining interest among researchers as an
effective therapeutic agent for various diseases such as
obesity, diabetes mellitus and PCOS.%” Whereas few
studies found that level of Nesfatin 1 is higher in women
with PCOS, other studies found it to be lower.° As there
is scanty evidence regarding the role of Nesfatin 1 in
PCOS, this is the first Indian study planned to evaluate the
association of serum Nesfatin 1 level with metabolic and
clinical parameters in Indian women with and without
PCOS.

METHODS

This study was conducted in the department of obstetrics
and gynecology in collaboration with department of
biochemistry of a teaching institute attached to a tertiary
care hospital, Lady Hardinge Medical College, from
December 2015 to February 2017. This case control study
included 40 women with PCOS and 40 age and BMI
matched controls after taking approval from the ethics
committee of human research of the institute. This
research was carried out in accordance with the principles
defined in ICH-GCP EG6 guidelines, “ethical guidelines for
biochemical research on human participation (2006)”,
Indian Council of Medical Research (2001), “guidelines
for good clinical practices (GCP) for Clinical Research
India (2001), and Central Drug Standard Control
Organization (CDSCO). Written informed consent was
taken from all participants of the study in both Hindi and
English.

Inclusion criteria
Cases

Women of reproductive age group diagnosed as PCOS by
Rotterdam criteria [1] with any two of the three features
including oligo/anovulation, clinical or biochemical signs
of hyperandrogenism, polycystic ovaries on ultrasound
defined as the presence of >12 follicles, of 2-9 mm size or
having the unilateral ovarian volume of >10 cm.® Ovarian
volume was calculated by the formula [0.5%ovarian
lengthxthicknessxwidth].

Controls

Age and BMI matched women of reproductive age group
without PCOS.

Exclusion criteria
Women taking medical treatment for dyslipidemia,

diabetes, insulin resistance, hypertension or any other
chronic medical disorders.
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Detailed history was taken and complete physical
examination was performed. Signs of clinical
hyperandrogenism such as the Ferriman Gallaway score,
acne or acanthosis nigricans were noted.*

On day 2 or 3 of menstrual cycle, peripheral venous blood
samples were collected at 9 A.M for hormone
measurements after 8-10 hours of fasting. Blood was
centrifuged and serum was stored at -800C until analysis.
Sera were then thawed and analysed for FSH, LH,
testosterone, estradiol, prolactin, progesterone, TSH,
serum (S.) insulin. Serum insulin and TSH were measured
by chemluminocence method by using (Becman Coulter).
FSH, LH, prolactin progesterone, testosterone and E2 were
measured by  automated  immuliteelectrochemi-
luminoscence methods by using (Cobas E 411,
HITACHI). The estimation of serum Nesfatin 1 was done
by the ELISA kit for human Nesfatin 1 levels
(SINCERE™ Cat. No: E13651285). Transvaginal
ultrasound was done to evaluate endometrial thickness,
number of follicles and volume of the ovaries.

PCOS subjects were categorized into four phenotypes
based on clinical and ultrasound findings. Phenotype A
(O+P+H) comprised of women with oligo/anovulation
(0), polycystic ovaries (P) and hyperandrogenism (H);
phenotype B  (O+H) having women  with
oligo/anovulation(O) and hyperandrogenism; phenotype C
(P+HA) included women with polycystic ovaries (P) and
hyperandrogenism and phenotype D (O+P) comprised of
women with oligo/anovulation (O) and polycystic ovaries

(P).

Sample size was calculated by comparing mean of two
groups from a previous published study® assuming alpha
error to be 0.05, beta error to be 0.20, mean of Nesfatin 1
group in PCOS patient to be 10.2+5 and mean of Nesfatin
1 in non-PCOS group to be 6.5+2.9 the sample size was
calculated to be 40 for each group.

Statistical analysis

Analysis was done on statistical package for the social
sciences (SPSS) 16.0. Student’s t test was used to compare
quantitative data, Mann Whitney test to compare non
parametric data. Pearson’s correlation test was used to
correlate Nesfatin 1 level with clinical and metabolic
parameters. A value of <0.05 was considered as
statistically significant.

RESULTS

The women in the PCOS group and control group were
matched for age and BMI [26.7 years versus 27.1 years
(p=0.66), BMI=25.1 kg/m? versus 24 kg/m? (p=0.28)
respectively]. The mean waist hip ratio [0.84 versus 0.82
(p=0.12) respectively] and cardiovascular parameters were
found to be comparable in both PCOS and controls.
Clinical features of women with PCOS and controls is
depicted in table 1which show significantly higher
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incidence of acne, hirsuitism, acanthosis nigricans and
menstrual irregularity in cases compared to controls.
Ferriman Gallway score was also significantly higher in
PCOS subjects.

and serum AMH levels. It did not show significant
correlation with other parameters.

Table 1: Comparison of clinical parameters in PCOS

and controls.
Table 2 describes the metabolic parameters of cases and

controls. Statistically, significant difference was seen in Parameter PCOS Controls P

the values of post prandial serum insulin, blood glucose ~(n=40 n=40 value

and serum Nesfatin 1 levels in cases and controls. Acne 16 (40%) 6 (15%) <0.001
Acanthosis

Table 3 reveals the endocrine profile of women with and nigricans 5(125%)  0(0%) <0.001

without PCOS. Levels of serum LH, LH: FSH ratio and Hirsutism (FG

AMH were significantly higher in cases versus controls score) 745£2.71 57114 <0.001

<0.05).

(p<0.03) Menstrual 37(925%) 2(5%)  <0.001
irregularity

Table 4 shows correlation between Nesfatin 1 and various Ferriman

endocrine and metabolic parameters. Serum nesfatin 1 Gallway score 8.45+2.71 57+114  <0.01

correlated positively with post prandial plasma glucose

Table 2: Comparison of metabolic parameters in PCOS and controls.

Parameters Mean in PCOS [n=40

BMI (kg/m? 25.07+0.56 27.1+0.62 0.28
Waist hip ratio 0.84+0.01 0.82+0.01 0.12
Fasting plasma glucose (mg/dl) 95.92+1.99 93.05+£1.3 0.2
Plasma glucose post 75 gm load (mg/dl)” 130.72+2.9 12042.72 0.02
Cholesterol (mg/dl) 190.75+6.28 202.05+5.57 0.18
Triglyceride(mg/dl) 139.15+6.1 144.68+5.2 0.49
HDL (mg/dl) 40.65+0.883 39.86+0.61 0.46
Insulin fasting (mIU/ml) 11.68+0.93 9.69+0.92 0.13
Insulin post 75 gm glucose load (mIU/ml)*  64.36+12.83 28.43+2.4 0.007
Nesfatin (ng/ml)* 8.6+4.23 0.75+0.76 <0.001

*P value<0.05

Table 3: Comparison of endocrine profile in PCOS and controls.

Parameters Case (n=40) Control (n=40) P value
FSH (1U/l) 7.38+4.9 7.21+2.83 0.85
LH (1U/) 9.02+5.79 6.89+3.02 0.04
LH/FSH ratio 1.39+0.83 1.01+0.48 0.02
Estradiol (pg/ml) 63.29+33.78 51.65+29.87 0.12
Prolactin (ng/dl) 19.97+16.21 21.63+32.98 0.78
TSH (mIU/ml) 5.84+15.38 2.85+1.03 0.22
Testosterone (ng/dl) 34.96+20.55 29.62+10.99 0.15
AMH (ng/ml) 13.74+4.03 3.96+6.21 <0.01

Table 4: Correlation between Nesfatin 1 and other parameters.

Parameters Pearson’s r value P value

LH 0.113 0.32

Testosterone 0.215 0.056
Fasting plasma glucose 0.075 0.508
Plasma glucose post 75 gm glucose load 0.289 0.009
BMI 0.086 0.449
WHR 0.046 0.687
Insulin fasting 0.024 0.832
Insulin post 75 gm glucose load 0.203 0.071

Continued.
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Parameters Pearson’s r value P value

HOMA-IR 0.032 0.78

AMH 0.512 <0.01
DISCUSSION which explains the normal fasting glucose and insulin

The subjects in study population were matched for age and
BMI to avoid these from being a confounding factor in the
various hormonal and metabolic parameters. The mean
waist hip ratio was also similar for both groups, 0.84 for
the PCOS group and 0.82 (p value=0.12) for the control

group.

In this study, 40% PCOS women belonged to phenotype
A, 7.5% to phenotype B, 5% had phenotype C,47.5% had
phenotype D. Menstrual irregularities which were
suggestive of oligo/anovulation were found in 92.5% of
cases. Polycystic ovaries were seen in 75% of PCOS
women. Hormonal profile of both the groups was similar
except for serum LH (p<0.05), LH/FSH (p=0.02) and
AMH (p<0.01) levels which were significantly higher in
PCOS group. Thus, our study and the outcomes are more
reflective of type D phenotype.

Systolic blood pressure, diastolic blood pressure and heart
rate were studied as cardiovascular parameters and were
found to be similar in PCOS and control groups. In few
other studies also, no significant difference was found in
blood pressure and heart rate of cases and controls.
However, contrary to the present study, in another study
evaluating association of nesfatin 1 and vitamin D with
cardiovascular profile of PCOS subjects, systolic blood
pressure, diastolic blood pressure and heart rate were
found to be significantly higher in case of PCOS compared
to controls.® This difference may be because most women
in the present study belonged to the phenotype D, which
has mild metabolic derangements.

Fasting plasma glucose was similar in both groups but
plasma glucose levels after 75 gm glucose load in PCOS
group was significantly higher (p value=0.02). Mean
HOMA-IR for women in PCOS group was found to be
higher but the difference was not statistically significant.
(p value=0.09) probably because majority of the patients
belonged to phenotype D, which has least metabolic
derangements.!* Serum insulin in fasting state was
comparable in PCOS and controls while the serum insulin
post 75 gm glucose was significantly higher in PCOS
compared to controls (p<0.007). Although PCOS is a
multifactorial disease, insulin resistance plays a major role
in its pathogenesis. In a fasting state, more insulin is
secreted by the pancreas which is able to maintain glucose
levels in normal range. After a glucose challenge, more
insulin is secreted by the pancreas but this insulin may not
be sufficiently high to keep blood sugar in normal range.
This is reflected as higher glucose/deranged GTT and
insulin levels after glucose challenge. Majority of our
study population; including the PCOS group was lean
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levels but deranged post load glucose and insulin levels.

The lipid profile was evaluated in study population as
PCOS falls in array of metabolic derangements. However,
all parameters of lipid profile were found to be similar in
PCOS group and controls because patients were matched
for BMI. Like in the present study, some other studies
found no significant difference in lipid profile of cases and
controls.*?

Significant difference was found between the levels of
Nesfatin 1 in PCOS group and controls. Serum Nesfatin 1
levels were significantly higher in cases compared to
controls. The mean value of Nesfatin 1 levels in cases was
8.6%4.28 ng/ml and in controls it was 0.750.76 ng/ml (p
value<0.01). Nesfatin 1 was higher in PCOS group
irrespective of phenotype or any other parameter. A
significant positive correlation was found between serum
Nesfatin 1 levels with post load plasma glucose and AMH.
However, no significant correlation was found between
serum Nesfatin 1 levels and other parameters in the present
study.

Sahin et al also found significantly higher levels of
Nesfatin 1 in subjects of PCOS compared to controls.®
Similar to the present study, they found no correlation
between Nesfatinl and HDL, DHEA-S, estrogen,
prolactin, TSH. However, contrary to our study, a positive
correlation was found between serum Nesfatin 1 and total
testosterone, LDL, triglyceride and cholesterol.

In another study by Ademoglu et al, serum Nesfatin 1
levels were significantly higher in PCOS group compared
to controls.® Nesfatin 1 did not correlate with fasting blood
glucose or HOMA-IR like in the present study.

Binnetoglo et al conducted a study on plasma levels of
Nesfatin 1 in patients with PCOS.*2 In their study no
significant difference was found between the levels of
serum Nesfatin 1 in cases and controls. Similar to the
study, no correlation was found between serum Nesfatin 1
and BMI, waist hip ratio, lipid profile, LH, FSH,
testosterone levels.

Another study, evaluated the levels of Nesfatin 1 and other
hormones in patients of PCOS.2 In their study, levels of
serum Nesfatin 1 were lower in PCOS group compared to
controls.

Conflicting levels of Nesfatin 1 were associated with
PCOS in different studies. This could be attributed to the
variation in the population recruited depending on their
genetic and metabolic characteristics. As Indians have
high insulin resistance and are more prone to develop
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glucose intolerance and diabetes, the value of Nesfatin 1
was found to be significantly higher in Indian women with
PCOS.

Limitations

Increasing the sample size of the study could further add
to the weightage of the study.

CONCLUSION

To conclude, serum Nesfatin 1 levels were ten times higher
in PCOS subjects compared to their age and BMI matched
controls in this study. There was a positive correlation
between serum Nesfatin 1 and post prandial blood plasma
glucose levels. The serum Nesfatin 1 levels of PCOS
subjects were high irrespective of other metabolic,
cardiovascular and endocrine parameters. This proposes
that Nesfatin 1 levels may play an important role in
glucose metabolism and insulin resistance which in turn
affect various parameters in PCOS. This is the first Indian
study to evaluate Nesfatin 1 levels in women with PCOS.
High Nesfatin 1 level in PCOS subjects has a role in energy
homeostasis and may play a crucial role in pathogenesis of
PCOS which indicates Nesfatin 1 may be a reliable marker
of PCOS suggesting energy homeostasis imbalance in
these women. The positive correlation of Nesfatin 1 with
AMH indicates that Nesfatin 1 affects the endocrine
system.
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