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Polycystic ovary syndrome is associated with a more
pronounced atherogenic lipid profile.
NAWAL KH. HUSSAIN, PhD.*
Background:
Polycystic ovary syndrome (PCOS) is associated with a higher frequency of cardiovascular
risk factor. Lipid profiles are potent markers for cardiovascular risk.
Aim of the study:
To identify changes in lipid metabolism in women with PCOS and the relative impact of
obesity and hyperandrogenism on lipid parameters.
Subject and methods:
The study was conducted in the period from August 2006 till March 2007 on eighty women,
who had been diagnosed as PCOS; they were recruited from IVF Institute of Embryo Research
&Infertility Treatment in Baghdad. Twenty apparently healthy fertile women were served as
control. Endocrine evaluation and Lipid assays were performed in both cases and controls.
Results:
There were significant elevations in LH, LH to FSH ratio, Testosterone and Free testosterone
levels in women with PCOS when compared with the normal control group.
For lipid profile there was a significant elevation in levels of TG, Cholesterol, and LDL in
combination with low level of HDL and with an increase in atherogenic index in women with
PCOS when compared with normal control group.
Conclusion:
Amore atherogenic lipid profile, in particular related to HDL metabolism, was found in
women with PCOS, both obesity and hyperandrogenism contribute to these changes, and there
was evidence for an additional influence of PCOS on lipid metabolism.
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ألخالصة
ض اىٖشٍّ٘اثٞ تشمٜشافق رىل صع٘د فٝٗ, ٔج االباظٞط ٍِ حٝ عَو اىَباٜط ٕ٘ قص٘س فٝس اىَباٍٞٞشض تن
. ت ىيقيبٍٝ٘ٔ أىذٞ تَخو خط٘سة االصابٔ بأٍشاض أالٗعٜشتبػ ب٘ر٘د بعط اىع٘اٍو اىتٝٗ مَا,ً ٍصو اىذٜت فٝاىزمش
هدف البحث
طٝس اىَباٞٞعاث تنٝ ٍشٜ ٍصو اىذً فٜ اىذُٕ٘ فٜ تحصو فٜٔ اىتٞعٝشاث االٖٞذف ٕزا اىبحج ىذساست اىتغٝ
.شاثٞٞ ٕزٓ اىتغٚعاث عيٝ اىَشٙٔ ٗاىسَْت ىذٝادة اىٖشٍّ٘اث أىزمشٝش صٞٗتأح
خطة البحث
ْٔ ٍعٖذ أبحاث االرٜصٌٖ ٍسبقا فٞٗقذ تٌ تشخ,ٌعاُّ٘ ٍِ اىعقٝٗ عٔ ٍِ اىَتضٗراثِٝ ٍشّٞ حَاٚ اىبحج عيٛارش
.بغذاد, ِٝراٍعت اىْٖش, ٌٗعالد اىعق
.  ٍِ اىعقٌ أٗ اىَشضِّٜ اٍشاة ال تعاٝ عششٚو عيٞٗألرو أىَقاسّٔ تٌ إرشاء ّفس اىتحاى
.ِٞ اىَزَ٘عتٚٗقذ تٌ فحص اىٖشٍّ٘اث ٗاىذُٕ٘ عي
النتائج
عةاث عْةذ ٍقاسّةت اىْتةاوذ ٍةا ٕشٍّ٘ةاث اىْسةاءٝ اىَشٜةض اىٖشٍّ٘ةاث فةٞ تشامٜةت فةْٝ٘ادة ٍعٝ ٕزٓ اىذساست صٜى٘حظ ف
ِ رٗ اىةذُٕ٘ ٗاغ ةت اىنخافةت ٍةاٞةت ٗاىنيسةتشٗه ٗاىبةشٗتٞةض اىةذُٕ٘ اىخالحٞ تشامٜادة فةٝاألصحاء أٍا باىْسبت ىيذُٕ٘ فْٖاك ص
. اىْسةةةةةاء األصةةةةةحاءٜةةةةةض فةةةةةٞةةةةةت اىنخافةةةةةت عْةةةةةذ ٍقاسّتٖةةةةةا ٍةةةةةا اىتشامِٞ رٗ اىةةةةةذُٕ٘ عاىٞ اىبةةةةةشٗتٜ فةةةةةّٛ٘قةةةةةص ٍعْةةةةة
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االتستنتا
ٛ٘ةٞةط اىحٝ االٚ عيةٛ٘ةثحش بشةنو ٍعْةٝ طٝس اىَباٞٞعاث تنٝ ٍشٙادة اىٖشٍّ٘اث ىذٝ إُ أىسَْٔ ٗصٚتٌ اىت٘صو إى
.ت ىيقيبٍٝ٘ٔ اىذٞشنو خط٘سة اإلصابت بأٍشاض أالٗعٝ ٍَا, ً ٍصو اىذٜىيذُٕ٘ ف

Introduction
Polycystic ovary syndrome (PCOS) is a syndrome of ovarian dysfunction that is characterized
by anovulation, hyperandrogenism and the presence of polycystic ovary morphology (1).
Obesity and insulin resistance occur frequently in association with this syndrome.
Cardiovascular risk factors seem to cluster in women with PCOS compared to the general
population(2).The combination of elevated levels of adrenal androgens and obesity leads to
increased formation of extra glandular estrogen(3).
The studies that performed both in vivo and vitro (in cultured theca cells) consistently
suggested that ovarian theca cells in affected women are more efficient at converting androgenic
precursors to testosterone than are normal theca cells (4) .There are several lines of evidence
suggesting that women with PCOS are also at increased risk of cardiovascular disease (5).
Women with the disorder are at substantial risk for the development of metabolic and
cardiovascular abnormalities (6).
Testosterone decrease lipoprotein lipase activity in abdominal fat cell and insulin resistance
impairs the ability of insulin to exert its antilipolytic effects, although these abnormalities would
be expected to increase the morbidity and mortality from coronary artery disease and other
vascular disorders in women with the PCOS, this has been difficult to establish (8,9,10).
Subjects & Methods
Eighty women in their reproductive age (20-40) years old, who had been diagnosed as PCOS,
were recruited from IVF Institute of Embryo Research & Infertility Treatment, Baghdad. They
were seen in time period from August 2006 till March 2007.
Twenty apparently healthy fertile women were served as control, which were matched for age
and with regular menstrual cycle and normal ultrasound.Twelve hours fasting venues blood
sample was taken from each patient, Endocrine evaluation and Lipid assays were performed in
both cases and controls. Endocrine evaluation included serum levels of LH, FSH, Testosterone
and Free testosterone. Hormone assay were determined by ELFA (Enzyme Linked Fluorescent
Assay) technique (11).Serum cholesterol level was measured by enzymatic end point method
(12). HDL cholesterol was analyzed by using the direct HDL assay CHOD-PAP method. LDL
cholesterol was determined by using formula of Friedwald (13).Triglycerides was determined
after enzymatic hydrolysis with lipase, using triglycerides enzymatic PAP 150 BioMerieux.
Results
There were a significant elevation in the mean of Body Mass Index (BMI), LH, and LH to FSH
ratio, Serum Testosterone, Free testosterone.(Table1).
TG, VLDL, LDL, Cholesterol and Atherogenic Index with significant decrease in HDL in
patients with PCOS when compared with the normal control group.(Table2),(Figure1-6).
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Characteristics
Number

PCOS
80

Control
20

P value

Age (years)

28±6.3

27±3.4

0.3 NS

BMI (kg/m2)

29.3±7.3

22.6±2.7

< 0.05

FSH (mIU/ml)

5.4±1.5

5.8±0.5

>0.05

LH (mIU/ml)

11.9±5.4

7.0±0.6

<0.05

LH/FSH ratio

2.3±1.1

1.2±0.1

<0.05

T-Testo (ng/ml)

50±9.6

24±3.4

<0.05

F-Testo (pg/ml)

8.9±1.0

1.9±0.4

<0.05

Table 1: BMI and Endocrine parameters of PCOS and Healthy control subjects.
Studied
parameters
Triglycerides

Very low
density
lipoprotein
Low density
lipoprotein

High density
lipoprotein

Cholesterol

Atherogenic
index

Grouping
Polycystic
ovary
syndrome
Control
Polycystic
ovary
syndrome
Control
Polycystic
ovary
syndrome
Control
Polycystic
ovary
syndrome
Control
Polycystic
ovary
syndrome
Control
Polycystic
ovary
syndrome
Control

N

Mean

Std.
Deviation

80

115.306

32.368

3.618

20

95.15

12.562

2.809

80

24.682

16.190

1.810

20

19.03

2.512

0.561

80

146.256

34.526

3.860

20

126.58

18.344

4.101

80

36.296

7.728

0.864

20

38.1

3.552

0.794

80

206.8888

35.673

3.988

20

184

18.324

4.097

80

4.313

1.528

0.170

20

3.37

0.687

0.153

Std. Error

Table 2 Lipid profiles of PCOS and Healthy control subject.
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Sig. (2-tailed)
0.008**

0.004**

0.016*

0.011*

0.007**

0.008**
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NS=not significant.
*= the significant level was ≤0.05.
**= the significant level was ≤0.005.

Figure 1: A diagram showing the distribution of mean of Triglyceride in PCOS and
control.

Figure 2: A diagram showing the distribution of mean of VLDL in PCOS and control.
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Figure 3: A diagram showing the distribution of mean of LDL in PCOS and control.

Figure 4: A diagram showing the distribution of mean of HDL in PCOS and control.
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Figure 5: A diagram showing the distribution of mean of cholesterol in PCOS and control.

Figure 6: A diagram showing the distribution of mean of atherogenic index in PCOS and
control.
DISCUSSION
The present study confirms the presence of amore atherogenic lipid profile in women with
PCOS. There were high levels of TG, Cholesterol, and LDL in combination with low level of
HDL and with an increase in atherogenic index in women with PCOS .These data are consistent
with prior studies of dyslipidemia in women with PCOS (10, 14).
Most studies of dyslipidemia and PCOS have reported on cholesterol levels and TG. The lipid
profile that is found in women with PCOS consists of elevated TG levels together with low
levels of HDL (15).Increased secretion of VLDL particles by the liver results in elevated plasma
TG concentrations. Subsequently, TG is exchanged for cholesteryl ester by the activity of
cholesteryl ester transfer protein.
This process results in TG-enriched HDL particles that are catabolised more
rapidly, and
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cholesteryl ester-enriched VLDL particles that are converted into small dense LDL particles (10,
16).
Lipid metabolism in women with PCOS may also be affected by ovarian and-or adrenal
secretion of sex-steroid. The effects of sex-steroids on lipid metabolism are complex and involve
the actions of both androgens and estrogens. Hyperandrogenism has been associated with
increased hepatic lipase (HL) activity.
This enzyme, that has a role in the catabolism of HDL particles (partially responsible for the
hepatic removal of the HDL particles) exhibits strong dimorphism with exogenous androgens up
regulating, and estrogens down-regulating its activity (17, 18).
This lead to: increased conversion of intermediate-density to LDL and of HDL to the smaller
fractions (which was catabolized faster), decrease elimination of circulating LDL and reduced
formation of HDL (19).
However some groups found a marked increase in the prevalence of cardiovascular risk
factors in the PCO group, including hypertension, diabetes, hypercholesterolemia,
hypertriglyceridemia, and elevated waist-to-hip ratio (20).
In summary, the high atherogenic lipid profile, in particular related to HDL metabolism, was
found in women with PCOS, both obesity and hyperandrogenism contribute to these changes,
and there was evidence for an additional influence of PCOS on lipid metabolism.
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