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ABSTRACT

Polycystic ovarian syndrome (PCOS) is a most common endocrine condition affecting women of reproductive age
group. It is one of the primary causes of infertility in women. It is characterized by ovarian dysfunction, anovulation
andhyperanderogenism. Obesity and insulin resistance in PCOS increases the risk of cardiovascular disease and
atheriosclerosis. In this study, we have estimated serum leptin and irisin levels in PCOS patients and its correlation with
lipid profile and homa IR index. These parameters were estimated by enzymatic linked immuno assay, direct method,
CHOD-POD, GPO trinder method. In this study, We found significant increase in serum leptin, irisin,fasting blood sugar,
homa IR index, total cholesterol, LDL cholesterol and triglycerides levels in casescompared to controls, whereas
significant decrease of HDL cholestrol level in cases as compared to controls.Significant negative correlation between
serum leptin and HDL cholesterol was noted. We have concluded that assessment of serumleptin,irisinlevels and lipid
profile might help in early prediction of cardiovascular complications of PCOS and its management.

INTRODUCTION:

Polycystic ovarian syndrome (PCOS) is a heterogenous
endocrine disorderlinked withanovulation, excess androgen
activity and polycystic ovaries. It is associated with various
conditions such as type 2 diabetes mellitus, obesity,
cardiovascular diseases and endometrial cancer. Around 5 -
10 % of females in reproductive age group are affected by
PCOS'.

The complex pathophysiology of PCOS involves abnormal
hypothalamic-pituitary-gonadal axis, neuroedndocrine
alterations, genetic and epigenetic interactions and
endocrine-metabolic modifiers. However, the exact etiology
and pathology of the disease is unknown®.

Leptin is a peptide hormone secreted by adipose tissue. It
regulates energy homeostasis, neuroendocrine function and
metabolism. It is directly linked with obesity and insulin
resistance’.

Irisin is a newly identified myokine which act like adipokines
and is associated with the insulin resistance and metabolic
syndrome. Irisin conducts many downstream events
including osteoblast differentiation, nerve cell and b-cell
regeneration and so on. Higher irisin levels are reported to be
associated with BMI and adipose tissue mass’.

Dyslipidemiapattern is common in PCOS. It characterized by
higher triglycerides, total cholesterol LDL cholestrol and
lower HDL cholesterol levels. Dyslipidemia in PCOS has
multifactorial causation and occurs independent of body
mass index (BMI). However the deleterious effect of obesity
and insulin resistance in PCOS has increasedthe risk of
cardiovascular diseases’.

In this study, we have estimated serum leptin and irisin levels
in PCOS patients and its correlation with lipid profile and
homa IR index. It contributes to the knowledge of leptin and
irisin in PCOS and its association with obesity and insulin
resistance.

MATERIALS AND METHODS:
Present study was conducted in Department of Biochemsitry,
Government Medical college Miraj and Patwardan's
Endocrine Research Center, Miraj. Ethical committee
|

approval was obtained from GMC, Miraj. Total 270 subjects
were included in this study. This includes 135 patients and 135
controls. In this study, we have estimated Serium Irisin and
Leptin by Elisa method and Fasting Plasma glucose, Total
Cholesterol, High density lipoprotein (HDL), Low density
lipoprotein (LDL) and Triglycerides (TG) on XL-640 Fully
automated Biochemistry Analyzer. Insulin resistance by
homeostatic model assessment (HOMA-IR). All data were
analysed by statistical software Epi and STATA. Significance
of difference was assessed by Independent Sample T test and
correlation was evaluated using Pearson's correlation
coefficient.

DISCUSSION:

Polycystic ovary syndrome includes a spectrum of diseases
that are associated wth polycystic ovaries, irregular
mensturation, hyperandrogenism which leads to infertility.
There is evidence that PCOS may be the result of metabolic
disorders including insulin resistance and obesity. Risk of
cardiovascular diseases is increasing in PCOS°.

The mean value of serum leptin and irsin in cases were 1.13 *
0.4 and 1.44 *+ 0.26 and in controls were 0.28 + 0.06 and 0.31 +
0.07 respectively. The mean value of fasting blood sugar and
homalRindexincaseswere 93.11+18.43and6.20£0.98and
in controls were 78.39 * 6.83 and 2.82 * 0.50 respectively.

Where as the mean serum level of total cholesterol, HDL
cholesterol, LDL cholesterol and triglycerides in cases were
232.89 + 19.65,36.26 +6.10,130.66 + 5.58 and 126.67 + 12.81
and in controls were 161.76 + 20.45,56.72 + 5.78,96.96 £ 9.74
and 85.77+6.1.

We found significant increase (p < 0.001) in serum leptin,
irisin, fasting blood sugar, homa IR index, total cholesterol,
LDL cholesterol and triglycerides and decreased level of HDL
cholesterolin cases compared to controls.

Leptin, a product of OB gene, is secreted primarily in adipose
tissue. It plays an important role in regulation of energy
homeostasis. It decreases appetite and induces weight loss.It
seems to be directly related to obesity"’.

Jalilian et al *, Chakrabarti J et al’, Obirikorang et al’ in their
studies observed Higher serum leptin in the PCOS group
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compared to controls. Thus, high serum leptin levels in PCOS
might be possibly linked to obesity and leptin resistance.

Irisin, a newly discovered muscle-derived brown adipose-
differentiation factor. It also conducts many downstream
events including osteoblast differentiation, nerve cell and b-
cellregeneration”’.

Li et al °, Park et al '° demonstrated that irisin levels were
significantly higher in PCOS subjects than in controls. Irisin
level in PCOS might be elevated due altered metabolic status
which includes elevated LH, hyperandrogenidsm, inceased
body weight, irisin resistance and insulin resistance.

Insulin resistance and the consequent development of
hyperinsulinemia seem to be an important pathophy
siological mechanism that links PCOS to its concurrent
metabolic derangements. Increased Homa IR index,
hyperinsulinemia with increased fasting glucose levels
occurs in 70-95 % of people with obese PCOS. This
occurrence is due to alterations in B-cell function which
causes frank diabetes in women with PCOS .

In our study, a significant negative correlation (r =-0.22,p <
0.009) between serum leptin and HDL cholesterol was
observed. Hui Zuo et al ' demonstrated an inverse
relationship between leptin and HDL cholesterol. This is
because leptin promotes hepatic clearance of HDL by
upregulating its scavenger receptors.

In my study due to polycysticovary and alternation in lipid
metabolism total cholestol increased and there is increase in
triglyceride due accumulation of triacylglycerol and
decreased in clearnce. Increased in hyperandrogen which
affect Lipid metabolism and due to induction of hepatic lipase
enzyme catabolism activity of HDL dicreases.Due to insulin
resistance more catabolism of HDL particles and formation of
LDLparticls seen in my study.

Results of studies by Dunaif et al ° Robert et al *“, Sonali S Patel
“showed Higher serum lipids except HDL cholestrol (total
cholesterol, LDL, triglycerides) in PCOS patients.Compared
to healthy persons whereas the level of HDL was noted to be
lower in PCOS than healthy persons. Increased secretion of
apolipoprotein B100 secretion and VLDL particles by the liver
results in elevated plasma triglycerides concentration °
Alterated lipid metabolism, increased lipogenesis,
decreased fatty acid oxidation leads to increased levels of
total cholesterol, LDL and triglycerides in patients with PCOS.
It increases the risk of atherosclerosis leading to cardiova
scular complications in PCOS .

HDL cholesterol level may be decreased in PCOS due to
hyperandrogenism. It induces hepatic lipase enzyme which
has a role in catabolism of HDL . Serum Amyloid A
aproinflammatory molecule is associated with HDL
lipoprotein and makes it dysfunctional. Insulin resistance also
leads to the catabolism of HDL particles and formation of LDL
particles. Cholesterol ester transfer protein may also
contribute for this *.

Altered lipid profile, adiposity, insulin resistance may
contribute to atherosclerosis and cardio-vascular diseases.
Thus PCOS patients should be screened and monitored
regularly, to prevent complications associated with
cardiovascular diseases.

CONCLUSION:

The study concluse the women with pcosscreened for Lipid
profils which ishelpful in assessing the risk of coronary artery
disease.bycounslingand Dietatory modification reduce
PCOS.

OBSERVATIONS AND RESULTS:

Table 1: Comparison of study parameters in subjects

Controls
Parameters 1(\:/1226:+(;D_ 135) (n=135) p value
. Mean +SD
Serum Leptin 1.13+0.4 0.28 £0.06 |0.0001
(ng/mL)
Serum Irisin (ng/mL)|1.44 + 0.26 0.31 £0.07 |0.0001

Fasting Blood Sugar [93.11 + 18.43 |78.39 + 6.83 |0.0035

(mg/dl)

Homa IR index 6.20 + 0.98 2.82 £ 0.50 |0.0001
Total Cholesterol 232.89 + 19.65(161.76 + 0.0001
(mg/dl) 20.45

HDL Cholesterol 36.26 £6.10 |[56.72 £5.78 [0.0001
(mg/dl)

LDL Cholesterol 130.66 + 5.58 (96.96 £ 9.74 [{0.0001
(mg/dl)

Serum triglycerides [126.67 £ 12.81|85.77 + 6.1
(mng/dl)
p < 0.001 - Highly significant, p < 0.05 — Statistically
significant

0.0001

There is a significant increase (p < 0.001) in serum leptin,
irisin, fasting blood sugar, homa IR index, total cholesterol,
LDL cholesterol and triglycerides in cases as compared to
controls whereas there is significant decrease(p < 0.00lin
HDL Cholesterol in cases as compared to controls.

Table 2: Correlation of Serum Irisin and Leptin with
Biochemical parameters in Pcos

Parameters Serum leptin| .

(ng/mL) Serum Irisin (ng/mL)

r value p value [rvalue [pvalue
Fasting Blood 1 47 043 |-011 |0:20
Sugar
Homa IR index |0.08 0.54 0.16 0.06
Total Cholesterol(-0.10 0.24 0.01 0.95
HDL Cholesterol |-0.22 0.009 0.07 0.39
LDL Cholesterol [0.06 0.49 -0.14 0.094
Serum 0.10 0.25 -0.07 0.41
triglycerides

A significant negative correlation was found (r = - 0.22, p <
0.009) between serum leptin and HDL cholesterol .

Correlation between S. Leptinand
HDL cholesterol in Study group
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(r = - 0.22, p < 0.009) between serum leptin and HDL
cholesterol was observed.

Graph No 1: Correlation between S. Leptin and HDL
cholesterol in Study group
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