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Background and Aim: Serum adiponectin levels were found to be altered in women with polycystic
ovary syndrome (PCOS) due to the increased adiposity commonly observed in them. Accordingly,
earlier studies have reported decreased adiponectin levels in PCOS women. the present study was
conducted to measure serum adiponectin levels in women with PCOS and to evaluate its association
with the biochemical parameters studied. Material and Methods: The present study included 50
women of reproductive age attending the department of Gynecology, tertiary care institute of India
and diagnosed with polycystic ovary syndrome based on Rotterdam criteria. Fifty age-matched
healthy women were recruited as controls. t. Adiponectin levels were measured along with
measurement of fasting blood glucose, lipid profile using commercial kits and insulin resistance
(HOMA-IR) was calculated. Results: Both the study groups were matched concerning age, however,
PCOS women were obese when compared to healthy women (p<0.001). Serum total cholesterol and
triglyceride levels were significantly higher (p≤0.05) and serum adiponectin concentration was
significantly lower in PCOS women when compared to controls (p≤0.05). HDL cholesterol, fasting
insulin and HOMA-IR were similar between cases and controls. Adiponectin did not show significant
association with any of the parameters studied (Table 2). Conclusion: Serum adiponectin levels are
significantly lower in women with polycystic ovary syndrome compared to healthy women. The
hyperandrogenemia which is one of the characteristic features of PCOS leads to a state of adiposity
which can further cause a decrease in adiponectin levels.
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Introduction
Polycystic ovarian syndrome (PCOS) is the most
common endocrine disorder affecting reproductive-
age women worldwide. [1]. Clinical features of
PCOS namely hirsutism, acne, and alopecia
originate from high circulating levels of androgens,
menstrual irregularities from anovulatory cycles.
[2]. and obesity is thought to originate from both
the underlying IR and high androgen levels in these
patients.[3]. The alarming tribulations associated
with the syndrome are past the reproductive axis
and these women are at a greater risk of developing
the metabolic syndrome at an early age because of
IR and obesity observed in 30-60% of PCOS
patients. [4,7]. The adipose tissue not only stores a
large quantity of fat as an energy source [8]. but
also expresses a variety of genes of secretory
proteins. [9,13]. The human apM1 gene has been
recently discovered, and it is exclusively expressed
in white adipose tissue. [14]. The product of this
gene is called adiponectin, a 244-amino acid protein
with high structural homology to collagen VIII, X,
complement C1q, and TNF. [15,16]. Adiponectin
expression is increased by peroxisome proliferator-
activated receptor agonists. [17,18]. Although the
physiological role of adiponectin still has to be
clarified, recent findings have indicated that it may
be a kind of matrix protein with potential
antiatherogenic and anti-inflammatory effects. [19-
22]. Because adiponectin is a fat cell product,
secreted into the circulating blood, it might be
responsible for the metabolic and neuroendocrine
derangements characteristic of obesity and obesity-
related disease, such as PCOS. Serum adiponectin
levels were found to be altered in women with PCOS
due to the increased adiposity commonly observed
in them. Accordingly, earlier studies have reported
decreased adiponectin levels in PCOS women.
Further, the altered adiponectin levels are proposed
to contribute to the endocrine and metabolic
disturbances observed in PCOS women. In this
background, the present study was conducted to
measure serum adiponectin levels in women with
PCOS and to evaluate its association with the
biochemical parameters studied.

Material and Methods
The present study included 50 women of
reproductive age attending the department of
Gynecology, tertiary care institute of India and
diagnosed with polycystic ovary syndrome based on
Rotterdam criteria.

Fifty age-matched healthy women were recruited as
controls. All the participants were included after
informed consent.

Patients with type 2 diabetes mellitus, chronic liver
disease, thyroid dysfunction, and using medications
such as steroids, contraceptives,
hypoglycemic/antidiabetic drugs were excluded from
the study. Five (5) mL of fasting venous blood
sample was collected from all the subjects after
informed consent. Plasma samples were separated
immediately and plain samples were allowed to clot
and separated by centrifugation at 3000 rpm for 15
min. The separated samples were transferred and
stored inappropriately labelled aliquots and stored
at -800 C until further biochemical analysis. The
glucose oxidase-peroxidase (GOD-POD) method was
used for the measurement of fasting blood sugar,
total cholesterol and triglycerides were determined
by enzymatic endpoint colourimetric methods and
high-density lipoprotein cholesterol was estimated
by selective inhibition method. All these parameters
were analyzed using commercial kits on Beckman
Unicel DXC 600 autoanalyzer. Adiponectin was
assayed by enzyme-linked immunosorbent assay
(ELISA) on Chemwell awareness technology. Insulin
assay was done by chemiluminescence
immunoassay (CLIA) on Beckman access 2 analyzer.
Insulin resistance was calculated as homeostasis
model assessment-estimated insulin resistance
(HOMA-IR), using the formula, 10 HOMA- IR=
Fasting plasma insulin (mU/L)× Fasting plasma
glucose mmol/L)/ 22.5.

Statistical analysis: The recorded data was
compiled and entered in a spreadsheet computer
program (Microsoft Excel 2007) and then exported
to the data editor page of SPSS version 15 (SPSS
Inc., Chicago, Illinois, USA). For all tests, confidence
level and level of significance were set at 95% and
5% respectively.

Results
Table 1: Demographic characteristics and
biochemical parameters studied in healthy
controls and women with polycystic ovary
syndrome

Variables PCOS women Control P-value

Age (Years) 20.65 ± 2.51 20.54 ± 2.25 0.1

Number of subjects 50 50  

BMI (kg/m2) 21.87 ± 2.84 24.92 ± 4.3 0.001*

Plasma FBS (mg/dL) 96.50 ± 6.50 95.80 ± 8.60 0.4

Serum TC (mg/dL) 149.87 ± 18.54 166.90 ± 27.15 0.02*
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Serum TGL (mg/dL) 85.40 ± 44.20 122.54 ± 81.70 0.003*

Serum HDL-C (mg/dL) 65.60 ± 6.25 66.42 ± 6.87 0.24

Serum adiponectin (µg/dL) 7.10 ± 3.16 4.42 ± 2.31 0.001*

Fasting Insulin (µIU/mL)* 9.06(6.25-12.41) 9.01(6.98-18.14) 0.32

HOMA-IR* 2.23(1.54-2.80) 2.24(1.81-4.46) 0.28

* indicates statistically significance at p≤0.05

Table 2: Association of adiponectin with the
parameters studied in women with PCOS

Adiponectin (n=50) R P value

Age -0.3 0.08

BMI -0.2 0.25

FBS 0.19 0.2

TGL 0.08 0.5

HDL-C -0.01 0.8

Insulin -0.02 0.9

* indicates statistical significance at p≤0.05

R=correlation coefficient; BMI=body mass index;
FBS=fasting blood sugar; TGL=triglycerides; HDL-
C=high density lipoprotein cholesterol; HOMA-IR=
homeostasis model assessment-estimated insulin
resistance. The demographic characteristics and
biochemical parameters studied in healthy controls
and PCOS women were shown in Table 1. Both the
study groups were matched concerning age,
however, PCOS women were obese when compared
to healthy women (p<0.001).

Serum total cholesterol and triglyceride levels were
significantly higher (p≤0.05) and serum adiponectin
concentration was significantly lower in PCOS
women when compared to controls (p≤0.05). HDL
cholesterol, fasting insulin and HOMA-IR were
similar between cases and controls. Adiponectin did
not show significant association with any of the
parameters studied (Table 2).

Discussion
It has been established that adiponectin is almost
exclusively produced in adipose tissue. [23.
Adiponectin is probably one of the most important
adipocytokines of adipose tissue. [24]. It is highly
expressed and actively secreted by adipocytes.
[25]. it is abundantly present in human circulation
and displays a variety of functions, including
antiatherogenic, antiinflammatory, and insulin-
sensitizing properties. [26,27].

Polycystic ovary syndrome is commonly associated
with metabolic disturbances such as glucose
intolerance and dyslipidemia in addition to hormonal
changes.

Obesity is not only observed in about 50% of
women with PCOS, but is also involved in the
development of metabolic complications. The
altered adiponectin levels in the setting of increased
adiposity in PCOS women are one of the important
factors contributing to complications. PCOS women
had significantly lower serum adiponectin levels
when compared to healthy women [Table 1]. Similar
findings were reported in earlier studies. [28,29].

This relationship between PCOS and low adiponectin
also changed a little across different age groups.
Furthermore, family histories of PCOS and IR were
also significantly associated with lower adiponectin
levels. We found low levels of adiponectin in lean
young women with PCOS. Several studies have
demonstrated reduced levels of serum adiponectin
in women with PCOS. [30,35]. Also, few of them
have shown an association of low adiponectin levels
in PCOS women irrespective of the weight and/or
BMI of patients. [31-33].

In the present study, PCOS women were overweight
and had significantly higher BMI than controls [Table
1]. It was reported that the expression of
messenger RNA (mRNA) for adiponectin is
significantly lower in women with PCOS compared
with weight-matched women without PCOS. This
decreased expression of adiponectin mRNA, which
was observed in both subcutaneous and visceral fat
tissue, was found to be consistent with the lower
levels of circulating adiponectin levels that are
observed in women with PCOS. [36].

The increased adiposity as indicated by a higher BMI
in PCOS women in the present study might be
responsible for the lower adiponectin levels
observed in them. On the other hand, Li et al. [37].
and Connor et al [38]. who have also observed
decreased total adiponectin and HMW adiponectin
levels in PCOS women suggested that the lowered
adiponectin levels occur independent of BMI and
insulin resistance and that the low levels of HMW
adiponectin in PCOS are a result of post-
transcriptional / translational modifications. [38].

A systematic review and meta-analysis by Toulis et
al., on a sub-analysis by using studies only with
PCOS cases and controls matched on BMI, revealed
that PCOS women had lower levels of adiponectin
after controlling for the potential effects of obesity
by BMI matching. This suggests that serum
adiponectin levels are not independently determined
by the degree of adiposity in women but the
underlying disease may also have some role.
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A possible explanation for this finding is that lower
adiponectin levels in PCOS women might be a result
of increasing IR in these patients as supported by
our study. [39]. However, the HDL cholesterol levels
were similar in PCOS women and controls
(p=0.550) [Table 1]. Earlier studies have reported
increased total cholesterol and triglycerides and
decreased HDL cholesterol in PCOS women,
compared to controls.[40]. Dyslipidemia in the
setting of polycystic ovary syndrome is multifactorial
in origin. The increased prevalence of obesity,
insulin resistance and hyperandrogenemia have all
been proposed to be involved in the lipoprotein
disturbances observed in PCOS women.[41].
Increased lipogenesis, impaired clearance,
decreased oxidation of fatty acids and their
increased availability and an increased secretion of
very-low-density lipoprotein (VLDL) particles by the
hepatocytes contribute to the increased triglyceride
levels in the presence of insulin resistance. [40].
Adiponectin is actively involved in energy
homeostasis through its role in carbohydrate and
lipid metabolism and is involved in causing insulin
sensitivity. The present study analyzed the
association of adiponectin with the studied
parameters. It was observed that adiponectin
showed a negative but no significant association
with age and BMI [Table 2]. These findings are in
accord with those of others. [42,43]. who
established adiponectin as the only `adipokine' that
is suppressed by increased body fat. The
adiponectin levels in PCOS women in the present
study showed no significant inverse association with
fasting insulin levels and HOMA-IR [Table 2]. Similar
findings were reported by Ramanand et al. [44].
Adiponectin thus may serve as a useful marker in
detecting cases of PCOS with atypical presentation
or in individuals with a family history of PCOS.
Longitudinal studies are therefore warranted to
understand the initiating point in the development
of PCOS in females having a family history of PCOS
and IR.

Conclusion
Serum adiponectin levels are significantly lower in
women with polycystic ovary syndrome compared to
healthy women. The hyperandrogenemia which is
one of the characteristic features of PCOS leads to a
state of adiposity which can further cause a
decrease in adiponectin levels. The low adiponectin
levels further contribute to the metabolic
complications associated with PCOS including insulin
resistance and dyslipidemia.

The insulin resistance and the resultant
hyperinsulinemia in turn lead to ovarian hormonal
disturbances, thus forming a vicious cycle. Thus, the
altered adiponectin levels in polycystic ovary
syndrome appear to form an important link between
obesity and the complications of PCOS. Therapeutic
interventions using drugs such as metformin and
weight reduction programmes are known to improve
adiponectin levels and may provide beneficial
effects.
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