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Abstract

Background: Polycystic ovary syndrome [PCOS] is a common and complex heterogeneous endocrine disorder in
women of reproductive age and linked to insulin resistance and obesity. Visfatin , a protein secreted by adipose tissue,
is suggested to play a role in pathogenesis of insulin resistance. In view of  high prevalence of obesity and type 2
diabetes mellitus in India, the aim of study this to evaluate the serum level of visfatin between PCOS patients and
control subjects, and to assess the possible correlations of visfatin to insulin resistance and BMI.
Materials and methods: The study group consisted of 104 women with PCOS and 95 healthy women. Serum
visfatin levels were estimated by ELISA and insulin resistance was evaluated by using Homeostasis Model
Assessment of Insulin Resistance [HOMA – IR]. Data was collected and analyzed by suitable statistical methods.
Result : Serum visfatin levels were significantly increased in women with PCOS [56.6 ± 8.2 pg/ml] than healthy
control subjects [45.5 ± 5.3 pg/ml, P<0.01] and also serum  visfatin was positively correlated with insulin resistance
[P<0.01] and BMI[<0.05]
Conclusion : Our results indicate that South Indian women with PCOS exhibit  higher  visfatin  levels  and elevated
insulin  resistance, which suggest that visfatin could be a potential biomarker for PCOS.
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Introduction

Polycystic ovary syndrome [PCOS] is a common
and complex heterogeneous endocrine disorder in
women of reproductive age with a prevalence of
approximately 5-10% worldwide and uncertain
etiology[1]. PCOS has been associated with
hyperandrogenemia, obesity, insulin resistance,
type 2 diabetes mellitus, dyslipidemia and
cardiovascular disease.[2] Insulin resistance and its

resultant compensatory hyperinsulinemia play a
major role in the development of sings, symptoms
and related complications that are associated with
PCOS[3] The prevalence of obesity in clinical
series with PCOS ranges from 30 to 75
percentage[4]. Patients with PCOS show metabolic
abnormalities combined with a more android type
adiposity than normal subjects with similar BMI[5]
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The difference in fat distribution in women with
PCOS may result in changed adipose tissue
function and adipokines levels.[6] The presence of
obesity can also magnify insulin resistance.

Visfatin previously known as pre-B cell colony
enhancing factor [PBEF], 52k Dalton  protein
expressed  in a variety of  tissues, including
adiposities, lymphocytes, bone marrow, liver and
muscle[7]. Visfatin activate its target cells by
binding to the insulin receptor, at a site distinct
from  insulin and to exert a variety of insulin-
mimetic effects under physiological condition
including enhancing glucose uptake in adipose
tissue and muscle, suppressing the release of
glucose in hepatocytes and  increasing the
synthesis and accumulation of triglycerides[7]. It is
now believed that visfatin action can be
endocrine, paracrine and autocrine as well. These
autocrine effects of visfatin may play an
important role in regulating insulin sensitivity in
the liver [8]. Visfatin was also soon recognized as
the formerly described Nicotimide
Phophoribosyltransferase[Nampt], the rate
limiting enzyme in NAD biosynthesis. The
plasma visfatin levels in IR-related disease
including obesity and type 2 diabetes mellitus are
controversial [9]. Some studies showed that the
increased levels of visfatin in PCOS patients
when compared with  control subjects, but  there
are studies indicated that there was no difference
between  PCOS patients and control subjects[10].
On the basis of these observations  the  present
study was designed  to measure serum  visfatin
levels  in south Indian women with PCOS and
also to assess possible correlation  between
visfatin and  insulin resistance and BMI.

Materials and Methods

One hundred and four patients with PCOS aged
between 20 to 35 years were recruited from
outpatient department of Obstetrics and
Gynecology, Jawaharlal Institute of Post Graduate
Medical Education and Research (JIPMER)
Puducherry, India. The control group consisted of
ninety five healthy volunteer females with regular
menstrual cycles aged between 20 to 35 years.
The diagnosis of PCOS was made according to
the ESHRE/ASRM-sponsored PCOS consensus
workshop group guidelines.

The study was approved by Institute Research
Council Board and followed by Human Ethical
Committee, JIPMER, and Puducherry, India. The
written informed consent was obtained from
patients and controls.

Patients with diabetes mellitus, thyroid
dysfunctions, Cushing’s syndrome, congenital
adrenal hyperplasia, hyperprolactinemia,
androgen secreting tumor, renal and liver
dysfunction were excluded from the study by
specific laboratory tests. Subjects with medication
like ovulation induction agents, antiandrogens,
antidiabetic, antiobesity, hormonal drugs and
current or previous use of OC within last 6
months, smoking and alcohol intake were also
excluded from the study.

All 104 PCOS patients and 95 healthy control
underwent full physical examination and
anthropometric measurements including weight,
height and, waist and hip circumferences and
were asked to complete a general questionnaire.
Weight was measured with the subjects wearing
right clothing without shoes, and height was
measured using a stadiometer. Body Mass Index
(BMI) was calculated by using the formula:
weight (Kg)/height (meters). Waist
circumferences (WC) were measured with the
patients standing at a point mid way between
lower costal margin, and ileac crest in the mid-
auxiliary line. Hip circumferences were measured
at the widest point over the buttocks. The
presence and extent of hirsutism was quantified
using the Ferrinman – Gallwey (F-G) score.

After overnight fasting, venous blood sample was
obtained between 08.00 am and 08.30 am, on the
2nd day of spontaneous progesterone (metroxy
progesterone acetate 10mg/day for 7 days)
induced withdrawal bleeding for (to carry out the
study during the follicular phase we had to induce
the menstruation in PCOS women because they
were having irregular menstrual cycles)
estimation of hormones, IR marker indices and
visfatin levels. The plasma glucose was
determined by glucose oxidase-peroxidase, end
point method using a commercial kit (Agape
diagnostic, India) using clinical chemistry Auto
analyzer (Beckman Coulter AU680, Japan).
Serum LH, FSH, insulin were determined by two-
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site sandwich immunoassay of
Chemiluminiscence method (Siemens Advia
Centaur CP analyzer, Japan). Serum Testosterone,
Androstenodiane, Progesterone, Estradiol,
DHEAS were analyzed by competitive
immunoassay of Chemiluminiscence method
(Siemens Advia Centaur CP analyzer, Japan). The
SHBG was measured by competitive
immunoassay of Chemiluminiscence method by
Siemens Advia Centaur CP analyzer. Serum
visfatin was detected by ELISA kit (BI .Biotech,
India) by ELISA reader (Lab- System,Finlamd).
IR was determined by Homeostasis Model
Assessment for insulin resistance (HOMA-IR) =
Fasting glucose (mg/dl) x fasting insulin
(µIU/ml)/405.

Statistical Analysis: All the statistical analysis
were carried out using SPSS (Chicago, IL, USA)
software version 16.0 for Microsoft windows. All
data were presented as mean + standard deviation.

The paired ‘t’ test was used to compare the
parameters of control and cases. Pearson’s
correlation test was used to assess the association
between the parameters in PCOS patients.
Statistical significance was considered as P<0.05.

Results

The clinical and hormonal data of women with
PCOS and controls are shown in table – 1. There
was no significant difference in age but BMI, F-G
score, LH, total Testosterone androstenedione
were significantly higher in women with PCOS
than controls [p<0.01] and similarly WHR, LH /
FSH ratio and progesterone, DHEAS were also
significantly higher in women with PCOS than
healthy controls [p<0.05] . On the other hand,
patients with PCOS had significantly lower levels
of FSH, estradiol and SHBG than controls
[P<0.05].

Table – 1 Clinical features, Hormonal profiles in women with polycystic ovary syndrome and
healthy controls.

Variables Control (n = 95) PCOS (n = 104)
Age (years) 27±4 27.33±3.30 NS
Weight (Kg) 57±12 68±4**
Height (Cm) 1.59±0.05 1.58±3.38 NS
BMI (Kg / m2) 22.08±1.75 27.39±1.45**
Waist circumference (Cm) 75±4 89±3*
Hip circumference (Cm) 91±5 104±4*
Waist-hip ratio 0.82±0.02 0.85±0.01*
F-G Score (>8) 3.8+1.2 10.2+1.6**

LH (IU/ml) 5.98±1.03 13.10±7.00**

FSH (IU/ml) 5.74±1.16 4.61±1.85*
LH / FSH 1.05±0.11 2.83±0.76*
TT (ng/dl) 36.60±8.15 63.98±16.65**
Androstenedione (ng/dl) 1.47±0.45 3.64±0.87**
Progesterone (ng/dl) 0.45±0.40 0.61±0.39*
Estradiol (pg/ml) 58.92±17.21 39.03±11.51*
SHBG (nmol/L) 62.39±8.35 42.98±11.44*
DHEAS (g/dl) 173.12±44.72 262.64±72.33**
Values are shown in mean ± standard deviation
* p < 0.05 and ** p < 0.01
NS = Not significant
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The insulin resistance indices, serum visfatin
levels in women with PCOS and control are listed
in table -2. The fasting plasma glucose and serum
visfatin levels were significantly increased in
PCOS than controls group [p<0.05]. The fasting

serum insulin and HOMA – IR were also
significantly increased in PCOS patients than
control [p<0.01]. The QUICKI was significantly
lowered in PCOS patients than in control groups
[p<0.05].

Table: 2 Insulin resistance indices, serum visfatin levels in women with PCOS and healthy controls.

Variables Control (n=95) PCOS(n=104)

Fasting Glucose (mg/dl) 83.76±6.67 106.64±12.56*

Fasting insulin (µIU/ml) 14.27±2.92 35.61±5.31**
HOMA – IR 2.92±0.53 9.49±2.36**

QUICKI 0.33±0.09 0.28±0.09*

Visfatin(pg/ml) 45.5±5.3 56.6±8.2*
Values are shown in mean + standard deviation
*p<0.05 and **p<0.01 compared to controls

The correlation between serum levels and BMI
and insulin resistance (HOMA-IR) are listed in
table -3. Serum visfatin levels were positively

correlated with BMI (r =0.328, p< 0.05) and
insulin resistance [r=0.455, p<0.01]

Table: 3 The Correlation between Visfatin and BMI and Insulin Resistance (HOMA-IR),
in PCOS patients

Variables
Visfatin

r value p value
BMI(kg/m2) 0.328 * <0.05
HOMA-IR 0.455** <0.01

Discussion

Polycystic ovary syndrome is a common,
multifaceted  endocrinopathy associated with
metabolic alterations such as insulin resistance,
hyperinsulinemia, dyslipidemia and obesity  and
there by increased risk of developing  type 2
diabetes mellitus and cardiovascular disease.[11]

Interestingly, it has been shown that visfatin is
released from fat cells to higher extent in PCOS
compared with non-PCOS patients.[12,13]

In the present study showed that serum visfatin
levels were significantly higher in women with
PCOS than age matched controls. Our results are
in accordance with previous studies by Yamane
AD et al (2013) and others.[14,15,16,17,18,19,20,21 22] In
those PCOS patients were  more insulin resistance

than control women leading to the suggestion that
visfatin could be a specific marker of insulin
sensitivity, possibly contributing to the
pathogenesis of PCOS .However, several recently
published studies of Guducu N et al (2012) ,
Lajunen TK et al S(2012) and Olszaneko-
Glinianowic M et al (2012) did not find a
difference in plasma or serum visfatin levels
between patients with PCOS and control
groups.[23,24 25]

Evidence from a meta-analysis study of Yifan Sun
et al ( 2015) shown than visfatin levels were
higher in PCOS patients compared with non-
PCOS controls and were not related to HOMA-IR
and BMI.[26]
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On the other hand, Seddick et al (2015) showed
that visfatin levels were higher in lean PCOS
patients compared to obese PCOS, obese and lean
controls and these results were agreement with
others studies of  Pagano et al (2006) and
Ramazan et al (2009) [27,28 29]. The controversy of
visfatin levels in different studies due to ethenic
difference as it was found to Sbe higher in Asian
women with PCOS than Caucasian women with
PCOS.[30]

In the present study, serum visfatin was positively
correlated with BMI and HOMA-IR and
consistent with the recent results of Rania Sayed
AE et al (2016), Junsheng Z et a l(2013), Yamane
AD et al (2013) Konowalska I et al (2007) and
Dikmen E et al (2011) .[31,32,33] Many studies also
demonstrated that visfatin displayed pro-
inflammatory  properties  and modulated immune
functions .[34 35] There is a positive correlation
between the levels of visfatin and the thickness of
the intima-media  complex, independently of
other risk factors, and this may suggest its role in
the development of metabolic syndrome.[36]

Visfatin was reported to induce NFKB signaling in
human endothelial cells and activated MMP2/9,
indicating its possible role in the pathogenesis of
PCOS with its pro-inflammatory characteristics.
[37]

Conclusion

Our results suggested that the elevation of serum
visfatin levels in PCOS patients might be
associated with obesity and insulin resistance.
Serum visfatin levels thus can be used as a
predictor of insulin resistance severity and also a
biomarker for treatment of PCOS.  Currently, the
role of visfatin in PCOS patients is far from
complete. Therefore, well designed studies with
large sample sizes should be performed in future
to find out exact role of visfatin in PCOS.
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