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Abstract 

bjectives: Polycystic ovary syndrome (PCOS) is an endocrinopathy that affects 

women of reproductive age. PCOS shares components with the metabolic syndrome 

and has broad health implications. Lipid abnormalities, including elevated low-

density lipoprotein (LDL), triglyceride levels and decreased high-density lipoprotein (HDL), 

are often found in women with PCOS. It is clear that obesity, insulin resistance and 

hyperandrogenism coexist in PCOS, and have independent and interactive effects on 

dyslipidemia 

Aim: To study the relationship between postprandial Triglyceride as predictor for cardiac 

disease and Testosterone in reproductive age women with PCOS. 

Patinents and Methods: Postprandial lipid profile and Sex hormones level were measured in 

40 PCOS patients and 35 control women without a known family history of PCOS. DRG-

ELISA kit used to Testosteanone and Sex Hormone Binding globulin, Biomerieux- VIDAS 

kit used to Estradiol follicular stimulating hormone and luteinizing hormone, enzymatic 

methods used for postprandial lipid profile measurement.  

Results: A statistically significant differences were found in serum levels of postprandial 

Triglyceride, HDL-C, LDL-size & atherogenic index between the two groups PCOS and 

healthy control women (p≤0.05). also there was a highly significant difference in luteinizing 

hormone(LH), follicular stimulating hormone (FSH), estradiol (E2), sex hormone binding 

globulin (SHBG)and in Free androgenic index (FAI) (p≤0.001) and there was no significant 

in the level of testosterone between PCOS women and healthy control (p=0.56).  Serum 

Testosterone levels correlated significantly with Triglyceride (p=0.034), LDL-size (p=0.021), 

Atherogenic index (p= 0.032), BMI (p=0.012), Age (p=0.016) & it’s reversely correlated 

with HDL-C (p=0.043) .Estradiol level correlated significantly with HDL-C (p=0.032) in 

dyslipidemic women with PCOS. 

Conclusion: These results suggest that postprandial elevation of Triglyceride is a predictor of 

cardiovascular diseases in PCOS reproductive age dyslipidemic women. 

Key Words: Polycystic ovarian syndrome, postprandial lipid profile, Testosterone, Sex 

hormone binding globulin and free androgenic index. 

 الخلاصــــــــــــة

 الأهداف:

اىْسبء  فٍ سِ ٍجنش.  ( هى ٍِ الاٍشاض اىزٍ رسذس ثست اعزلاه اىغذد اىصٌ اىزٍ رؤثش فٍ PCOSداء رنُس اىَجبَط )

داء رنُس اىَجبَط َشبرشك ٍع اىَزلاصٍخ الاَعُخ ثجعط اىَنىّبد. فُؤدٌ اىً ٍعبعفبد صسُخ واسعخ ففٍ اغيت 

الازُبُ َدذ أخزلاه فٍ اَط اىذهىُ عْذ اىْسبء اىَصبثبد ثذاء رنُس اىَجبَط مأسرفبع ٍسزىي اىذهىُ اىثلاثُخ واىذهىُ 

ىذهىُ عبىُخ اىنثبفخ. فَِ اىىاظر زذوس اىسَْخ ,ٍقبوٍخ اىدسٌ ىلاّسىىُِ و صَبدح اىصفبد واطئخ اىنثبفخ ٍع اّخفبض فٍ ا

 اىثبّىَخ اىزمشَخ رزعبَشُ فٍ اىْسبء اىَصبثبد ثزنُس اىَجبَط.وىهب رأثُشاد ٍسزقيخ ورفبعيُخ ٍع اظطشاة اىذهىُ .

اىىقذ عيً وخجخ الافطبس )مَزْجأ ىلاٍشاض اىقيجُخ(  ىذساسخ اىعلاقخ ٍبثُِ اىذهىُ اىثلاثُخ  ثعذ ٍشوس سبعزُِ ٍِ  الهدف:

 واىهشٍىُ اىزمشٌ فٍ اىْسبء اىَصبثبد ثزنُس اىَجبَط.

O 
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ثعذ ٍشوسو سبعزُِ عيً وخجخ الافطبس رٌ خَع َّبرج اىذً ٍِ اىْسبء اىَصبثبد ثزنُس اىَجبَط  المرضى وطرق العمل: 

. ورىل ىقُبس ٍسزىَبد اىذهىُ  53وَجيغ عذدهٌ  . وّسبء ٍقبسثبد ىهِ فٍ اىعَش. مَدَىعخ سُطشح04وعذدهٌ 

 (. SHBGواىهشٍىّبد اىدْسُخ الاّثىَخ واىزمشَخ ومزىل اىهشٍىّبد اىدْسُخ اىَشرجطخ ثبىجشورُِ)

اخزلاف ٍعْىٌ قذ وخذ فٍ ٍسزىَبد اىذهىُ اىثلاثُخ , اىذهىُ اىعبىُخ اىنثبفخ , زدٌ اىذهىُ اىىاطئخ اىنثبفخ ومثيل  :النتائج

ٍقُبس اىديطخ اىقيجُخ. وقذ ىىزظ اُ هْبك فشق ٍعْىٌ فٍ ٍسزىي اىهشٍىّبد اىدْسُخ واىهشٍىّبد اىدْسُخ فٍ ٍعذه 

اىَشرجطخ ثبىجشورُِ ولا َىخذ فشق ٍعْىٌ فٍ ٍسزىي اىهشٍىُ اىزمشٌ ثُِ ٍدَىعزٍ اىذساسخ  اىْسبء اىَصبثبد ثزنُس 

د رْبست طشدٌ ثُِ مو ٍِ اىهشٍىُ اىزمشٌ و اىذهىُ اىَجبَط وٍثُلارهِ ٍِ الاصسبء. مَب وقذ وخذد علاقخ خطُخ را

وعلاقخ خطُخ عنسُخ ٍع اىذهىُ عبىُخ اىنثبفخ.   .اىثلاثُخ ,زدٌ اىذهىُ عبىُخ اىنثبفخ ,ٍقُبس اىديطخ اىقيجُخ ,داىخ مزيخ اىدسٌ 

 مَب ىىزظ اُ هْبك  علاقخ خطُخ طشدَخ ثُِ مو ٍِ اىهشٍىُ الاّثىٌ واىذهىُ عبىُخ اىنثبفخ.

اُ هزٓ اىْزبئح رقزشذ اُ قُبس اىذهىُ اىثلاثُخ ثعذ ٍشوس سبعزُِ ٍِ وخجخ الافطبس  ٍَنِ اعزَبدهب ورىل مَزْجأ  :مةالخات

ٍجنش ىلاٍشاض اىقيجُخ  فٍ الاعَبس اىَْزدخ ىذي اىْسبء اىيىارٍ َعبُُِّ ٍِ اظطشاة اىذهىُ و اىَصبثبد  ثزنُس 

 اىنيَبد الافززبزُخ:اىَجبَط. 

 هشٍىُ اىزمشٌ, اىهشٍىّبد اىدْسُخ, اىهشٍىّبد اىدْسُخ اىَشرجطخ ثبلاثشورُِ .رنُس اىَجبَط, اى

Introduction 

Polycystic ovarian syndrome 

(PCOS) consists of a group of symptoms 

and changes in hormone levels. The name 

comes from the fact that women with the 

condition often have many small painless 

cysts in the ovaries. Symptoms include 

irregular or absent menstrual periods, 

infertility, weight problems, acne, excess 

facial and body hair, thinning head hair, 

and brownish discoloration of the skin in 

the neck and upper chest (1,2). The exact 

cause of PCOS is unknown, but an 

imbalance of hormones is central. It has 

been called “ovarian androgen excess” 

because the ovaries produce male 

hormones (androgens) in increased 

amounts. Diagnosis is made on the basis of 

symptoms, measurement of hormone 

levels, and possibly ovarian ultrasound and 

measurement of blood glucose. Most 

women with PCOS have insulin resistance 

and many are overweight (3). 

Historically, the associations 

between metabolic abnormalities and 

cardiovascular disease have been studied 

largely during fasting conditions. 

However, the important contribution of 

postprandial state to cardiovascular disease 

is increasingly being recognized, 

particularly in conditions of insulin 

resistance, PCOS and T2DM. The 

mechanisms of postprandial hypergly-

cemia, as well as its clinical importance 

(including cardiovascular) risk have been 

addressed in several excellent review 

articles (4). 

Postprandial triglyceride concen-

trations often remain elevated throughout 

the day. Importantly postprandial 

triglyceride concentrations may in fact be 

a better predictor of cardiovascular events 

than fasting triglycerides. The adverse 

effect of postprandial triglycerides is 

thought to be mediated by proatherogenic 

lipolysis products of nascent triglyceride-

rich lipoproteins, such as remnant 

lipoproteins and fatty acids, and even a 

transient increase in these factors may 

worsen vascular function(5-8).  

Subjects and Methods 

Subjects  

- Patients 
        Forty patients with Polycystic ovarian 

syndrome aged between (25-39) years, and 

their (mean±SD) age were (30±7.2). They 

were recruited from High Institute For 

Infertility Diagnosis &Assisted 

Reproductive Technologies.  The study 

conducted in April-2012.  

- Control group 

        Thirty five apparently healthy women 

were involved as a control group with 

matching age to the patient group 

(mean±SD) age was (25±6.54). None of 

them have a history of thyroid disease, 

Polycystic Ovary Syndrome, Diabetes 

Mellitus, renal impairment, or any other 

severe illness or infection, and not taking 

any drug (including hormone replacement 
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and any estrogenic, anti hypertensive or 

lipid lowering medication or any operation 

on the ovary 

Blood collection:- 

       Ten mls of blood were collected in to 

a plain test tube in postprandial state (2-3 

hours after breakfast) at the morning. The 

serum was obtained after centrifugation at 

3200 rpm for 10 min. then was divided 

into small aliquots. 

a- Immediate measurement of serum 

glucose, lipid profile, was done using the 

enzyme colorimetric methods.  

b- The rest was stored at (- 20 C°) until 

assayed for hormones analysis:  luteinizing 

hormone (LH), follicular stimulating 

hormone (FSH), estradiol (E2), 

testosterone and sex hormone binding 

globulin (SBG). 

Method 

- Determination of hormones 

A- Serum Estradiol(ES), Lutinizing 

hormone (LH), Follicular stimulating 

hormone (FSH) were estimated by 

miniVIDAS Kit (Biomerieux, France). 

B- Serum testosterone and Sex hormone 

binding globulin were estimated by 

     ELIZA Kit.  

- Enzymatic methods were used for 

measuring: Triglycerides, Total cholesterol 

and High density lipoprotein. 

Statistical analysis: 

The data of the research were stored 

in Microsoft Excel Spread sheet and 

analyzed on the computer using Microsoft 

Excel program (2010) and SPSS (v.15). 

All values were expressed as mean± 

standard deviation (M±SD).Statistical 

analysis were performed using student’s T-

Test to estimate the difference between the 

groups, and correlation regression taking 

(P< 0.05) as the lowest limit of 

significance.  

Results 

A- Postprandial lipid profile in 

reproductive age  women with PCOS 

Postprandial lipid profile in reproductive 

age women was measured and compared 

with healthy control women this study 

show highly significant elevation in 

Triglyceride, Atherogenic index and LDL-

size. And highly significant reduction in 

HDL-C. With p-value 0.0001 in 

dyslipidemic women with PCOS and there 

was no significant difference in the mean 

of total cholesterol and LDL-C as shown 

in table (1). 

B- Sex hormones and Free Androgenic 

Index (FAI) in reproductive 

       age Women with (PCOS) 

As shown in table (2) there was 

significant elevation in luteinizing 

hormone (LH) in dyslipidemic women 

with polycystic ovarian syndrome (PCOS) 

p- value 0.001. 

Follicular stimulating hormone 

(FSH) and Estradiol (E2) highly 

significant reduction in mean of their 

levels was found in reproductive age 

dyslipidemic women with PCOS when 

compared with healthy control  p- value 

(0.001)& (0.0001) respectively. 

Testosterone were not significant 

in dyslipidemic women with PCOS when 

compared with reproductive age healthy 

control group p- value (0.56)  

Sex hormone binding globulins 

(SHBG) highly significant differ in PCOS 

when compared with healthy control 

women p- value (0.0001). 

 And there was highly significant 

difference in mean of free androgenic 

index (FAI) in reproductive age 

dyslipidemic women with PCOS p- value 

(0.001). 

 

 

 

 

 

Table 1. Postprandial lipid profile in both control and dyslipidemic reproductive age women. 

Control Dyslipidemic women Parameters 
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with PCOS Mean±S.D 

35 40 N 

25±6.54 30±7.2 Age (year) 

 0.63 t- test P-value
*
 

1.81±0.74 2.75±0.54   Triglyceride 

     (mmol/l) 

 H.S t- test P-value
*
 

4.53±0.81 4.85±0.44 total cholesterol 

(mmol/l) 

 0.21 t- test P-value
*
 

1.18±0.28 0.88 ±0.21 HDL-C(mmol/l) 

 H.S t- test P-value
*
 

2.52± 0.85 2.72±0.54 LDL-C(mmol/l) 

 0.097 t- test P-value
*
 

2.27±0.97 3.28±1.12 Atherogenic index 

(LDL-C/HDL-C) 

 H.S t- test P-value
*
 

1.61±0.76 3.27±0.91 LDL size index 

(TG/HDL-C) 

 H.S t- test P-value
*
 

 Significant p value at 0.05 or less. 

 H.S (Highly Significant) when P-value ≤ 0.0001
.
 

 

 

Table 2. Sex hormones & FAI in both control and dyslipidemic Reproductive age women. 

Control Dyslipidemic women 

with PCOS 

Mean±S.D 

Parameters 

35 40 N 

4.09±1.74 5.46±2.87 LH (miu/ml) 

 H.S t- test P-value
*
 

6.36±2.29 4.26±1.98 FSH (miu/ml) 

 H.S t- test P-value
*
 

97.67±23.49 52.90±7.75 E2(pg/ml) 

 H.S t- test P-value
*
 

1.23±0.53 1.59±0.53 Testosterone (nmol/l) 

 0.56 t- test P-value
*
 

80.13±15.67 41.52±9.60 SHBG (nmol/l) 

 H.S t- test P-value
*
 

1.74±0.55 3.83±0.69 FAI 

 H.S t- test P-value
*
 

 Significant p value at 0.05 or less. 

 H.S (Highly Significant) when P value ≤ 10
-3
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Figure 1. Correlation between testosterone level and Triglyceride in PCOS patients 

 

 
Figure 2. Correlation between testosterone level and HDL-C in PCOS patients. 

 

 
Figure 3. Correlation between testosterone level and LDL-sizein PCOS patients. 
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Figure 4. Correlation between testosterone level and atherogenic index in PCOS patients. 

 

 
Figure 5. Correlation between testosterone level and the age in PCOS patients. 

 

 
 

Figure 6. Correlation between testosterone level and BMI in PCOS patients. 
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Figure 7. Correlation between Estradiol level and HDL-C in PCOS patients. 

 

Discussion 

Dyslipidemia is common in women 

with PCOS. They often have increased 

levels of LDL cholesterol. Overweight 

women with PCOS may also have low 

levels of HDL cholesterol and high levels 

of triglycerides, which are typical of insulin 

resistance. These lipid disorders put women 

with PCOS at increased risk for 

cardiovascular disease later in life. PCOS is 

not curable, but its effects are manageable 

with medications and changes in diet and 

exercise (9). 

This study deals to mention the 

important of postprandial lipid profile 

especially postprandial elevation of 

triglyceride in patient with PCOS is a good 

predictor for cardio vascular disease 

(CVD). Significantly increase of 

postprandial TG, Atherogenic index and 

LDL-size. With a significant reduction in 

HDL-C was seen in this study. This 

contributed to irregular lipid metabolism in 

women with PCOS when compared to 

healthy women. Studies related these 

abnormalities in lipid profile in PCOS 

women to the insulin resistance. And this 

causes elevation in luteinizing hormone 

(LH) and testosterone and reduction of 

follicular stimulating hormone (FSH), 

estradiol and SHBG. The LH stimulates 

theca cells resulting in production of 

testosterone and androstenedione, whereas 

the FSH stimulates aromatase in the 

granulose cells, resulting in aromatization 

of androgens into oestrogens (10). The 

reduction in SHBG in PCOS related to 

insulin resistance (that develops with 

weight increases) due to the ability of 

insulin to inhibit hepatic SHBG synthesis 

(11). This loss in circulating SHBG, which 

preferentially binds androgens, leads to 

greater bioactivity of circulating androgen 

levels in PCOS women and this could be 

seen from the calculated value of free 

androgenic index (FAI) as shown in table 2. 

Data for the relationship between 

SHBG and CVD have been mixed. Low 

SHBG levels, which are sometimes 

considered an androgenic marker in 

women, have been associated with low 

HDL cholesterol as well as increased risk 

of diabetes (12) In case-control studies, low 

plasma levels of SHBG were associated 

with higher likelihood of atherosclerosis on 

angiography and carotid intimal-medial 

thickness(13); however, another 

angiographic case-control study failed to 

find an association.(14)  

In this study we found significant 

positive correlation between testosterone 
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and triglyceride (p=0.034), LDL-size 

(p=0.021), Atherogenic index (p= 0.032), 

BMI (p=0.012), Age (p=0.016) & it’s 

reversely correlated with HDL-C (p=0.043) 

.Estradiol level correlated significantly with 

HDL-C (p=0.032) in dyslipidemic women 

with PCOS. 

Many observational studies show 

that CHD risk increases with
 
increases in 

total and LDL cholesterol levels and 

decreases
 
with increases in HDL cholesterol 

levels in both genders, but
 

the relative 

importance of these lipoprotein fractions 

might
 
differ by gender (15-17). Levels of 

HDL cholesterol and
 
triglycerides appear to 

be more closely related to CHD risk
 
among 

women than men, whereas LDL cholesterol 

appears to be
 

a more potent predictor 

among men (18, 19). Non-HDL cholesterol
 

appears to be a better measure of CHD risk 

in women than in
 
men (20). Although the 

relative risk of CHD due to lipid 

abnormalities
 

is higher in younger than 

older women, the attributable risk
 
is higher 

in the older age groups (21). 
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