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ABSTRACT:  
The aim of the study; the Study of physiological causes and risk factors of ovarian cysts in women and Analyzing the 

results statistically to determine the extent of the relationship between the physiological and  biochemical causes of the 

occurrence of polycysticovaries. 
  

Polycystic ovary syndrome (PCOS) is one of the commonest endocrine disorders affecting many females in reproductive 

period which start from menarche till the menopause and commonly caused infertility around the world, and is 

characterized by irregular menstrual cycle, Hyperandrogensim and polycystic ovary; it can be considered a conditions 

involving reproductive, metabolic and cardiovascular components leading to lifelong health implication. Its prevalence 

among infertile women is between (15% to 20%). There is evidence that PCOS is a pro inflammatory disorder, 

characterized by the presence of low-grade chronic inflammation that correlated with obesity or insulin resistance (IR). 

The purpose of this study is to investigate  
 

 the role of study included 100 females diagnosed with PCOS, there were recruited from Al-kut hospital in Wasit during 

November 2022 until January 2023, the diagnosis of polycystic ovary syndrome was based on the Rotterdam 2003 criteria. 

The control group consists of 50 fertile women who have regular menstrual cycle with no sign of hyperandrogenism and 

subjected to ultrasound 

examination and have normal hormonal levels. The age was identical in both groups and it was between (20-40) years. . 

Body mass index (BMI) for both patients and control group were calculated. The questionnaire form has been filled for 

each patient and control. Hormones levels luteinizing hormone (LH), follicle stimulating hormone (FSH), and thyroid 

stimulating hormone (TSH) were estimated. The present study was carried out in two parts: immunological and 

physiological study. ELISA technique has been used to determine the serum level of High –sensitivity C-reactive 

protin(Hscrp) . 
 

The results of Hscrp serum level were significantly increased (p<0.oo5) in pcos patient (17.38+1.36) 

The results for physiological study demonstrated that insulin serum level recorded a highly significant difference (p <0.05) 

in PCOS patients compared to control group, the mean level of this hormone for PCOS patients and control were 

(17.18±2.84) μIU/mL, (8.68±1.97) μIU/mL respective. 

While this study showed there were no significant differences in serum levels of T.protin,  and TSH between PCOS 

patients (8.08± 1,28). ng/mL(, 0.79±0.17) μg/dL,  and control group (7.09±0.51) ng/mL,( 1.20±0.09) μg/dL. 

This study illustrate that the serum levels of  Hscrp and insulin were elevated in PCOS comparing to healthy women and 

this high levels related to PCOS independent on the presence of obesity or IR., and there was a positive correlation between 

the insulin hormone with the parameters  Hscrp and  this may be due to the background of PCOS which considered as 

inflammatory disease The reslts showed that ,Creatin ,cholesterol,GPT, and LDL ,Lympho ,TG were significantly 

increased in pcos patients than control group . 
 

Conclusions: In patients with pcos, The plasma level of hscrp,lympho,GPT,LDL,cholesterol,LH,T.Protin and Ceratine  

is a major independent inflammatory predictor. Also, a ncrease in this hormone levels is an important indicator in 

predicting polycystic ovary syndrome. 
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1. INTRODUCTION 

 Polycystic ovarian syndrome (PCOS) is one of the most common endocrinopathies diseases that affect early reproductive 

age in females, the first description of PCOS in 1935 by Stein and Leventhal. The diagnose is achieved by three different 

criteria that were used in this field and was developed by the National Institutes of Health (NIH) in 1990, Rotterdam 

Criteria (ROT) in 2003, Androgen Excess and PCOS Association (AE-PCOS) criteria in 2006 (1) 

  The prevalence of PCOS is depended on the method of diagnosis, Word Health Organizations (WHO) estimate the 

prevalence of PCOS worldwide is 2% to 26% (1,  2), with a high prevalence in obese patients at approximate 73%, the 

type of 8Iabdominal wall (3) 

The main pathophysiological characteristic of PCOS is androgen excess with a prevalence of 60–80% (4), the 

biochemical hyperandrogenism includes an increase in total testosterone, free testosterone, dehydroepiandrosterone 

(DHEA), the dehydroepiandrosterone sulfate (DHEA-S) and androstenedione  (4 (. 

A dysfunctional interaction of behavioral, environmental, and genetic factors causes PCOS. Enlargement of ovaries, as 

well as secreting higher levels of androgens than normal theca cells are the most common clinical presentations of PCOS. 

Increased androgenic secretion results from increased enzyme activity in the steroid production pathway (5 (. 

Many PCOS women have abdominal obesity which it lead to adipose tissue dysfunction, characterized by hypertrophic 

adipocytes, lipolysis impairments and insulin action. The secretion and expression of adipokines involved in insulin 

resistance such as adiponectin hormone and dysfunction in the adipose tissue that plays a key role in the metabolic 

abnormalities of PCOS patients(6 ) Many PCOS women showed an increased risk for nonalcoholic fatty liver disease 

(NAFLD) which is one of the most serious hepatic multiplication of metabolic abnormalities with a wide spectrum ranged 

from hepatic steatosis, inflammation, fibrosis to hepatocellular carcinoma. (7,8) Obesity, androgen excess, dyslipidemia 

and insulin resistance are the prime factors related to NAFLD in PCOS patents. (9) The immune ascendancy cytokines 

in follicular fluid lymphocytes may be the immunological feature of PCOS ovary, Many evidence shows that immune 

dysregulation and chronic inflammation may be involved in the etiology of PCOS but the underlying mechanisms still 

an unclear. (10) The decreasing of dendritic cells percentage and cytokines in follicular fluid of PCOS women indicate a 

confusion in the immunological microenvironment of the follicles in the ovary, that may be involved in the 

folliculogenesis dysfunction. (11) Due to the great number of women infected by PCOS in Iraq ,the current study has 

been designed to highlight some of the causes of PCOS via measure the biochemical, and immunological parameters. 

 

2.  PATIENT AND METHODS 

      2.1 Study design 

The study included 100 females diagnosed with PCOS, there were recruited from  Al-kut hospital in Wasit during 

November 2022 until  January 2023  , the diagnosis of polycystic ovary syndrome was based on the Rotterdam 2003 

criteria. The control group consists of 50 fertile women who have regular menstrual cycle with no sign of 

hyperandrogenism and subjected to ultrasound 

examination and have normal hormonal levels. The age was identical in both groups and it was between (20-40) years. . 

Body mass index (BMI) for both patients and control group was calculated. The questionnaire form has been filled for 

each patient and control. Hormones levels luteinizing hormone (LH), follicle stimulating hormone (FSH), and thyroid 

stimulating hormone (TSH) were estimated. The present study was carried out in two parts: immunological and 

physiological study. ELISA technique has been used to determine the serum level of  High –sensitivity C-reactive 

protin(Hscrp).   
first group consisted of 100 diagnosed women with PCOS the patient's group who were diagnosed by consultant 

gynecologist based on Rotterdam criteria (Rotterdam, 2004), and second group consisted of 50 healthy women (as 

controls). 

 (Triglycerides,cholestriol,urea,ceritinin)the method of work 1ml from R1,R2 and in three tubes and put 10 micron from 

dstile water in blank also,10micron from stander sleution to tube STD and 10micron from sample to tubeTest in 

spctropotoe meter and test. 

 

2.2 Sampling (Blood samples) 

Fasting venous blood samples were collected from each case during 2nd – 5th day of the menstrual cycle (early follicular 

phase) for those of normal cycle. about 5 ml of blood samples were obtained from veins of patients having polycystic 

ovarian syndrome and healthy control subjects . 
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about 3 ml of blood sample was placed into a gel tube and kept at room temperature for 15 minutes, following coagulation, 

the serum was separated by a centrifuge 4000 R per M for 10 min used to test. 

 

Statistical Analysis 

The data were analyzed statistically using SPSS vet.25, and the averages were compared using Chi-square under a 

probability level of 0.05 . 

 

3. RESULTS AND DISCUSSION 

 
Table (1): the basic characteristics of PCOS patients and controls 
 

Samples Age (year) Weight (kg) Length (cm) BMI 

Patients 27.45 ± 5.79 a 28.89 ± 3.27 a 6.20 ± 158.29 b 52.18 ± 2.62 a 

Control 27.40 ± 6.36 a 27.08 ± 2.70 a 5.94 ± 160.69 a 48.81 ± 6.81 a 

Sig 0.96 0.08 0.02 0.08 
 

Table (1) illustrates the basic characteristics of PCOS patients and controls groups. There were no statistically significant 

differences found in the mean age between patients (27.45 ± 5.79 a) and controls (27.40 ± 6.36 a), and  there was  a 

significant difference in the mean of BMI between patients (52.18 ± 2.62 a) and controls (48.81 ± 6.81 a). 

 

Table (2): Hormones levels (LH, FSH and TSH) in patients and controls. 

 

Samples LH FSH TSH 

Patients 11.54 ± 2.78 a 6.85 ± 2.75 a 0.79 ± 0.17 a 

Control 4.80 ± 1.48 b 6.03 ± 1.63 b 1.20 ± 0.09 a 

Sig  0.01 0.02 0.51 
 

Serum levels of hormones (LH , FSH and TSH) in patientsand controls. 

Table (2) revealed the serum levels of LH , FSH and TSH in PCOS patients and controls. The result for the three 

parameters for PCOS patients were (11.54 ± 2.78 μIU/mL , 11.54 ± 2.78 μIU/mL  and 0.79 ± 0.17 μIU/mL) respectively, 

while the result in the controls group for LH , FSH and TSH were (4.80 ± 1.48 μIU/mL ; 6.03 ± 1.63 μIU/mL  ;and 1.20 

± 0.09 μIU/mL  ) respectively, there was a significant difference (P<0.001) in LH PCOS patients compared to controls 

group, and  (P<0.02 ) for FSH while  there was no significant difference in TSH levels between the two group.  

by ovarian estrogen is blamed to play role in this discriminated increase in LH release, and there is no cyclic production 

of progesterone by a corpus luteum in PCOS, in addition the pituitary and hypothalamus are less sensitive to the inhibitory 

effect of exogenous progesterone on LH secretion in PCOS (12). 

Altered sex steroid production, metabolic dysfunction, and obesity may all contribute to the changes in LH secretion 

pattern (13), Insulin resistance/hyperinsulinemia may directly or indirectly contribute to the abnormal gonadotropin 

secretion (14). It was found that PCOS women had infertility rate 66% in the study ( 15) and 68% in( 16). 

High percentage of hirsutism in PCOS women which was recorded in this study. This result is in agreement with (17) 

who explained that all patients with PCOS have an increased sensitivity to androgens, up to 70% have elevated levels, 

and the other30% are in the normal range. Main sources of excessive amount of androgen in PCOS are the ovaries, mainly 

theca cells and the zona reticularis of the adrenal cortex (18), In the ovarian theca cells, androgen biosynthesis are 

mediated by cytochrome P-450c17 enzymes to form androstenedione which converted to testosterone by17b-

hydroxysteroid enzyme or aromatized to form estrone (19) . 

showed that PCOS ovaries have an increased cytochrome P-450c17 enzymatic activity, leading to enhanced the synthesis 

of androgenic precursors and thereby testosterone. Many researchers found an association between elevated testosterone, 
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blood pressure, abnormal lipids metabolism with cardiovascular diseases in PCOS, suggesting that hyperandrogenism 

increases the cardiovascular risk in PCOS (20). However, the association between hyperandrogenism and cardiovascular 

risk is not universally accepted(21). Therefore many studies may be useful to find out the interaction between immune 

signals and androgens that may provide biomarkers for a pre-disease existence in women with PCOS at risk to develop 

cardiovascular diseases. 

Menstrual irregularity that present in our study might be considered as a marker for IR in PCOS. Irregular menstrual 

cycle(Oligomenorrhea and amenorrhea) has been associated with hyperinsulinemia and with increased prevalence and 

future risk of type 2 diabetes mellitus (22). The irregularity of the menstrual cycle in PCOS subject is due to anovulatory 

cycle. The state of anovulation will cause no formation of corpus luteum, consequently no progesterone will be secreted 

so the endometrium continues its.  Table( 2)   shows that the levels of LH concentration in the blood level observed a 

statistically significant increase in the proportion of the polycystic ovary syndrome women compared to the control 

women  , this is in line with the findings of Nada, and Al-Wazzan, who found an LH production rises levels in PCOS 

women (23). The speed and intensity of the LH spike are growing in women having PCOS, leading to higher 24-h 

production the frequency of the hypothalamus gonadotropin-releasing hormone (GnRH) pulse is assumed to be the reason 

for this elevation in LH production (24) ; as a result, a high quantity of LH can result in irregular menstrual cycles and 

infertility, leading to PCOS. 

Moreover Both the thyroid and ovaries are part of the endocrine system and belong to a common hormonal axis consisting 

of hypothalamus-pituitary–thyroid–ovaries, and according to recent studies, many evidences showed that women who 

suffered from PCOS present in most cases, thyroid disorders which is often associated with hypothyroidism or at risk of 

future hypothyroidism (25). The hypothyroidism may lead to lower levels of sex hormone binding globulin (SHBG), 

which in turn leads to high concentrations of testosterone, one of the factors that contribute to the onset of some symptoms 

of PCOS such as infertility, polycystic ovaries, hirsutism and acne ( 26) . In the current study, no significant changes 

were found in the thyroid hormones among 

 PCOS patients which may link the PCOS with another factor such as obesity and IR.  

 

Table (3) revealed the serum levels of  T. Portion, H-CRP and insulin in PCOS patients and controls.  

Samples T. Portion HsCRP Insulin 

Patients 8.08 ± 1.28 a 17.38 ± 1.36 a 17.18 ± 2.84 a 

Control 7.09 ± 0.51 b 7.67 ± 1.55 b 8.86 ± 1.97 b 

Sig 0.12 0.00 0.00 
The result for the three parameters for PCOS patients were (8.08 ± 1.28 μIU/mL , 17.38 ± 1.36 μIU/mL  and 17.18 ± 

2.84 μIU/mL) respectively, while the result in the controls group  were (17.18 ± 2.84 μIU/mL ; 7.67 ± 1.55 μIU/mL  ;and 

8.86 ± 1.97 μIU/mL ) respectively, there was a significant difference (P<0.05) in CRPQ PCOS patients compared to 

controls group, and  (P<0.00) for Insulin while  there was no significant difference in T. Portion levels between the two 

group . 

Serum levels of hormones (T. Portion , HsCRP and insulin) in patients and controls. 

In the present study, it was found that the serum level of insulin to be significantly higher   in PCOS females than in 

control group and this result is in agreement with almost studies that measure serum level of insulin in PCOS patient 

(27,28). 

This study revealed that the serum level of insulin was increased significantly (P<0.05) in obese women with PCOS than 

lean women with PCOS (Table 3), this result agree with previous study performed by (29) and disagree with other study 

performed (30) who reported that the differences in levels of insulin between obese and lean women with PCOS is not 

significant, while (31) found higher insulin levels in lean women with PCOS as compared to normal women. The elevated 

level of insulin in PCOS patients may be related to ethnic background and different life styles (32) or may be due to the 

defect of post binding in insulin signaling, especially in the major insulin target tissues like adipocytes and skeletal 

muscles (33). Elevated fasting insulin level greatly than 20 μIU/mL may alone indicate of IR(34). However, in the past 

20 years there has been growing evidence supporting that the defects in insulin actions or in the insulin signaling pathways 

are central in the pathogenesis of PCOS. In fact most of these females are metabolically IR, in part due to genetic 
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predisposition and in part secondary to obesity. But some women with typical PCOS do not display IR, which supports 

the hypothesis of a genetic predisposition specific to PCOS that would be revealed by the development of IR and 

compensatory hyperinsulinemia in most, but not all women with PCOS (35). However, these hypotheses are not yet 

appropriately confirmed, and more research is still needed to unravel the true pathogenesis underlying this syndrome. 

Table (4) :serum levels (Cholesterol , T.G and LDL) in patients and controls. 

 

Samples Cholesterol T.G LDL 

Patients 184.96 ± 9.37 a 104.62 ± 3.01 a 52.18 ± 2.52 a 

Control 146.83 ± 8.10 b 90.48 ± 5.67 b 48.71 ± 6.81 b 

Sig 0.01 0.03 0.04 
 

In present study, it was found that serum level of insulin significantly increased (P<0.05) in PCOS females with 

hyperandrogenism than in PCOS females without hyperandrogenism(Table 4). This result was in agreement with several 

studies that associate between insulin and hyperandrogensim in PCOS patients(30,8,32). 

 
 

Serum levels of (Cholesterol, T.G  and LDL) in patients and controls 

The result for the three parameters for PCOS patients  in table (4) were (184.96 ± 9.37  μIU/mL , 104.62 ± 3.01 μIU/mL  

and 52.18 ± 2.52 μIU/mL) respectively, while the result in the controls group  were (146.83 ± 8.10 μIU/mL ; 90.48 ± 

5.67 μIU/mL  ;and 48.71 ± 6.81 μIU/mL ) respectively, there was a significant difference (P<0.01) in Cholesterol PCOS 

patients compared to controls group, and  (P<0.03) for T.G and (0.04) for LDL  between the two group . 

  

Table (5) :serum levels (WBC, Lym. and Gran. ) in patients and controls. 

 

 

 

Table (5). illustrate Serum Lymph and Gran. Were significantly increased in PCOS patients 

compared with control group, while WBC levels are not significant between the two groups. Total 

WBC counts and lymphocyte counts were elevated in PCOS subjects (t-test P < 0.05). Higher 

lymphocyte counts which contributed to higher total WBC counts in PCOS women were compared 

to age-matched controls. When the data were adjusted by BMI, the difference of WBC counts and 

lymphocyte counts between patients and controls remained significant. 

 

Serum levels of (WBC. , Lym. and Granulocyte.) in patients and controls 

The result for this parameters for PCOS patients  in table (5) for WBC. , Lym. and Gran were (9.60 

±1.83μIU/mL , 6.44 ± 1.29 μIU/mL and 7.14 ± 1.78 μIU/mL) respectively, while the result in the 

controls group  were (9.32 ± 1.89 μIU/mL, 3.02 ± 0.90 and  6.74 ± 1.43 μIU/mL) respectively, there 

was a significant difference (P<0.05) in Lymphocyte  PCOS patients compared to controls group. 

In this study, the platelet count and lymphocyte count are remarkably higher in lean PCOS than 

healthy controls, supported by other researches(36) it may be expounded by the mechanism of 

chronic inflammation in PCOS (37)since the inflammatory state of PCOS may rigger an increased 

platelet count, but the higher platelet does not correlate with the inflammation markers (38) therefore, 

the preexisting procoagulant state in PCOS might be caused by platelet activation and endothelial 

dysfunction, (39) sedimentation rate. Of interest, when we divided the lean PCOS into three 

Samples WBC Lymphocyte Granulocyte 

Patients 9.60 ±1.83 6.44 ± 1.29 7.14 ± 1.78 

Control 9.32 ± 1.89 3.02 ± 0.90 6.74 ± 1.43 

Sig 0.28 0.01 0.48 



Miead et al., Wasit Journal for Pure Science Vol. 2 No. 4 (2023) p. 185-193  
 

 

 190 

subgroups and found that white blood cell count, lymphocyte count is positively associated with ALT 

levels in the lean PCOS(40). 

Comparison of kidney profile between control group and PCOS patients. 

Samples Urea Creatine 

Patients 25.79 ± 4.70 a 1.83 ± 0.72 a 

Control 24.73 ± 2.83 a 0.89 ± 0.63 b 

Sig 0.07 0.04 

                    Table (6) : (Urea and Creatine ) in patients and controls 

The table (6) showed that the level of serum urea is significantly increased in PCOS patients 

compared with control group also for creatinine level is significantly increased in PCOS patients 

compared with control. 
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