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الخلاصة 
الهدف: لتوضيح العلاقة بين التداعيات الايضية والهرمونية لعدم الاستجابة للأنسولين  والاجهاد التأكسدي في مريضات متلازمة التكيس المبيضي.
المواد وطرائق العمل: تمت دراسة 143امراة مصابة بمتلازمة التكيس المبيضي ولمقارنة النتائج فقد تم اختيار 37 امرأة سوية الصحة بوصفهن مجموعة سيطرة. تم تقدير تركيز كلا من الأنسولين، LH، FSH، البرولاكتين، التستستيرون الكلي و الحر،SHBG، البروجيسترون ،والاسترادايول ، بالطرائق المناعية. تم ايضا تقدير الكلكوز ،الكليسريدات الثلاثية MDA,GSH, GST بالطرق المطيافية.
النتائج: دلت النتائج على ان 111(78%) و32(22%) من المريضات شعرانيات وغير شعرانيات على التوالي. لوحظ زيادة العلاقات الإرتباطية المعنوية في التستستيرون الكلي والحر وانزيم (GST),وانخفاض العلاقات الإرتباطية المعنوية في البروتينات الرابطة للهرمونات الجنسية عند النساء الشعرانيات بالمقارنة مع غير الشعرانيات. لوحظ زيادة العلاقات الإرتباطية المعنوية في الكليسيرول والانسولين والهرمون اللوتيني ونسبته مع الهرمون المحفز للجريبات ومعيار الاندروجين الحر,وانخفاض العلاقات الإرتباطية في البروتينات الرابطة للهرمونات الجنسية وانزيمي (GST) و(GSH) عند النساء المنتظمات الدورة الشهرية بالمقارنة مع غير المنتظمات الدورة. لوحظ زيادة العلاقات الإرتباطية المعنوية في الكليسيرول والانسولين والهرمون اللوتيني ونسبته مع الهرمون المحفز لجريبات ومعيار الاندروجين الحر والتستستيرون الكلي والاستراديول ,وانخفاض العلاقات الإرتباطية في البروتينات الرابطة للهرمونات الجنسية وانزيمي (GST) عند نساء العقم الأولي والثانوي على التوالي.
الاستنتاج: بينت نتائج الدراسة أن متلازمة التكيس المبيضي ترتبط بحالة عدم الاتزان بين الأكسدة ومضادات الأكسدة. مدى تدهور الوظيفة الايضية والقدرة على الإنجاب عند النساء الأتي تعانيين من متلازمة التكيس المبيضي بسبب ارتفاع مستوى هرمون الأنسولين والاندروجينات في مصل الدم وكذلك ارتفاع حالة الإجهاد التأكسدي عند النساء الشعرانيات,كما لوحظ ارتفاع فعالية انزيم (GST) كميكانيكية تعويضية ضد ارتفاع حالة الإجهاد التأكسدي.
Abstract 
[bookmark: _GoBack]            The present work aimed to investigate the relationships between biochemical characteristics and oxidative stress status  in  patients with  polycystic  ovary  syndrome. 
Methods: We measured Glucose, Triglyceride, Insulin , luteinizing hormone (LH), follicle-stimulating hormone (FSH), LH/FSH, Prolactin, Total testosterone(TT), Free testosterone(FT), Free androgen index(FAI), Esteradiol(E2), Progesterone, Malondialdehyde (MDA),Reduced glutathione (GSH), Glutathione-S-transferase levels in 143 PCOS patients and in 37 normal individuals. used spectrophotometrical methods were used to determine Glucose, Triglyceride, Malondialdehyde (MDA), reduced glutathione (GSH), Glutathione-S-transferase levels. Hormonal assay was determined by using a commercially available ELISA kits. 
Results: Results pointed out that 111(78%) and 32 (22%) of the patients presented with and without hirsutism respectively. These are significant rises in TT (p<0.01), FT (p=0.002), and GST (p<0.05) levels in the group of patients with hirsutism when compared with those without hirsutism. However, significant decrease of SHBG (p<0.05) value was obtained during a comparable evaluation. The investigated women were exhibited to have irregular and regular cycle respectively. Data analysis revealed significant elevations of TG (p<0.001), FIN  (p<0.001), LH (p<0.001), LH/FSH (p<0.001), FIA (p<0.01) levels and significant decreases of SHBG (p<0.01), GSH (p<0.01) and GST (p<0.01) levels in the group of patients with irregular cycle when compared with those of regular menstruation pattern. To perceive the relationship of the infertility pattern, i.e., primary or secondary infertility with changes of the biochemical parameters patients categorized into two groups.  Ninety (63%) and 53 (37%) out of the 143 patients were presented with primary and secondary infertility respectively. Data analysis of the two groups pointed out significant increases of TG (p<0.001), FIN (p<0.001), LH (p<0.05), LH/FSH (p<0.05), TT (p=0.03), FAI (p<0.001),and E2 (p<0.05) in patients with primary infertility in comparison with those of secondary infertility. Significant lowering of SHBG (p<0.01), and GST (p=0.003) levels were also observed during a comparable evaluation. Other parameters failed to exhibit significant variations 
Conclusion: Our results revealed that PCOS is associated with imbalanced oxidative/antioxidative status. the impact of androgens on the development of hirsutism. Oxidative stress is also a directing factor in these patients, since it was observed to be high in association  with hyperinsulinaemia. GST levels was higher in patients with hirsutism relative to those without this complication. Hyperandrogenism is associated with a rise of oxidative stress, thus GST activity may increase as a compensatory mechanism to protect against raised oxidative stress.
Introduction
      Polycystic ovary syndrome (PCOS), also known as Stein–Leventhal syndrome is a common health problem that women in reproductive age. the causes of PCOS is not known, it seems to be related to an imbalance in hormones. It is one of the most complex common and heterogeneous endocrine disorders of women in the reproductive age group, with a prevalence of 4-12%(Azziz R, Woods, Reyna R,et al 2004). It is characterized by menstrual irregularities, clinical and/or biological hyperandrogenism, and multiple small subcapsular cystic follicles in the ovary on ultrasonography with approximately 16% - 80% of the affected women being obese. Oxidative stress (OS) occurs when destructive reactive oxygen species (ROS) outbalance antioxidants, causing DNA damage and/or cell apoptosis. In a quest to delineate the role of OS in the pathogenesis of PCOS, investigators have examined patients with the disorder for a wide array of OS biomarkers.  PCOS accounts for 70-80% of hyperandrogenism and is associated with elevated serum total or free testosterone concentrations(Nisenblatn V and et al 2009) . Hyperandrogenism can manifest as hirsutism, acne, and male pattern alopecia. Whether hyperandrogenemia affects oxidant and antioxidant status in women with PCOS is unknown. ,However, in a human study, ROS generation was demonstratedto directly correlate with testosterone and androstenedione(González F et al 2005), suggesting that ROS induces OS, which may consequently contribute to hyperandrogenism in PCOS women. Plasma testosterone or androstenedione and ROS generation are associated, suggesting that OS may directly stimulate hyperandrogenism. In vitro studies have demonstrated that OS stimulates the androgen-producing ovarian steroidogenic enzymes, while antioxidants such as statin suppress these enzymes( Piotrowski P et al 2005). PCOS is present in 60-90% of women with hirsutism(O'Driscoll JB et al 1994, Balen AH et al 1995, Conway GS et al 1989, Chang WY et al 2005 ) as increased androgen production leads to hirsutism and acne. PCOS is a known cause of menstrual irregularity as well as infertility. Most commonly, irregular menstruation is associated with anovulation. Between 30-40% of women with amenorrhea are found to have PCOS(Goldzieher JW et al 1962). Among PCOS women, more than 60% manifest infertility (primary/secondary), and 19% experience amenorrhea( Balen AH et al 1995). Moreover, pregnancy in PCOS women is more likely tobe complicated by gestational diabetes, preeclampsia, pregnancy hypertension, and preterm labor leading to miscarriage(Norman RJ CA et al  2000.) Obesity in PCOS further increases resistance to ovulation induction treatment since obesity is associated with a disturbed pattern of gonadotrophin-releasing hormone production resulting in chronic elevation of tonic LH level with negative consequences on follicular development in the ovary (Norman RJ CA et al  2000).
 Materials and methods:   The study group consisted of 143 women with PCOS (8% normal weight, 33% overweight, 59% obese) of ages 28.19±6.22 y (range: 18-42 y) were recruited. PCOS was diagnosed in patients by the gynecologists of the Fertility Center in AL-Sadder Teaching Hospital in Najaf Governorate throughout the period from May 2010 to August 2011.The diagnosis was made according the criteria of diagnosis of PCOS.  To compare the results, 37 healthy women of ages 27.49± 4.53 y (min-max: 19-40 y) were included as a control group. They have normal menstrual cyclist, with normal ovaries as they were examined by the gynecologist. They didn’t take  contraceptive, not smokers with  no history of any disease. The PCOS and the control group were matched for BMI and age. The body mass index\ (BMI) was calculated as body weight in kilograms divided by height in meters squared (kg/m2) at first admission. Serum samples were obtained from all women during the interval from 2nd  day menstrual cycle. Levels of plasma Glucose(FG), Insulin(FIN),   Triglycerides (TG),  Free and total testosterone, LH, FSH, Prolactin ,Progesterone, Estradiol (E2), Free androgen index(FAI), Sex-hormone binding globulin (SHBG). Blood samples were taken from antecubital vein. The blood samples were centrifuged at 3000 xg for 10 min and separated after collection and were stored at -17 °C until they were analyzed .

Laboratory analyses:
            Glucose, Triglyceride were assessed with enzymatic spectrophotometric methods using ready for use kits  (BioMerieux, France). Malondialdehyde (MDA), reduced glutathione (GSH), Glutathione-S-transferase levels were determined by Spectrophotometric methods  as  described by (Guidet & Shah ,Ellman GL ,Habig et al ) respectively.    
 Insulin , luteinizing hormone (LH), follicle-stimulating hormone  (FSH), LH/FSH, Prolactin, Total testosterone(TT), Free testosterone(FT), Free androgen index(FAI), Esteradiol(E2), Progesterone levels were determined by ELISA  kitts supplied by (AccubindTM USA) ,DRG Germany ,Dia Metra Italy, and dbc Canada). 
Statistical analysis: 
      The results were presented as Mean ± SD. Pained student's t-test was used to verify the difference of biochemical parameters in patients and the control group. The linear regression analysis was applied to evaluate the relationships of the changes of the biochemical parameters, in relevance to various factors related to the PCOS patients, i.e., parity, menstruation pattran, hirsutism. Significant variation was considered when the P value was less than 0.05.
Result and discussion
     The characteristics of the study groups are presented in table1  which consists of the data of both patients with PCOS and the control group. They include the number of women, the mean ± SD of age, weigh, height, and BMI as well as the number of patients with hirsutism and those  without hirsutism, those with primary infertility (PIF) and those with secondary infertility (SIF), menstruation  pattern (regular and irregular). It is evident that the two groups are approximately well matched, thus results obtained could be considered creditable.
Table 1 Host information of the enrolled Patients and the control group
	Parameters
	Control
Mean± SD
	Patients
Mean± SD

	No.

	37
	143

	Age (y)

	27.49±4.53
	28.19±6.22

	Weight (Kg)

	69.35±5.21
	78.90±8.45

	Height (m)

	1.66±0.05
	1.65±0.05

	BMI (Kg/m2)

	25.17±3.42
	28.98±4.19

	With Hirsutism

	ـــــــــ
	111

	Without Hirsutism

	ـــــــــ
	32

	Primary infertility

	ـــــــــ
	90

	Secondary  infertility

	ـــــــــ
	53

	Menstruation Pattern  (regular)
 
	ـــــــــ
	50

	Menstruation Pattern(Irregular)
 
	ـــــــــ
	93



The relevance of hirsutism with concentrations of biochemical parameters in patients :
     To examine the influence of hirsutism on the concentrations of biochemical parameters in PCOS patients, they were classified into two groups, i.e., those with and without hirsutism. The results pointed out that 111(78%) and 32 (22%) of the patients presented with and without hirsutism respectively. Student's t test revealed significant rises of TT (p<0.01), FT (p=0.002), and GST (p<0.05) levels in the group of patients with hirsutism when compared with those without hirsutism. However, significant decrease of SHBG (p<0.05) value was obtained during a comparable evaluation. Other parameters failed to indicate significant variation (Table 3.5). Fifty one  (46%) and 8 (7%) out of the 111 patients with hirsutism were found to have higher free and total testosterone levels respectively than those of the upper limit of the control group.     
      Hirsutism is the excessive growth of terminal (coarse) hairs in females in a male-like pattern, it may affect between 5% and 15% of women surveyed(Codner et al  E 2007). The presence of  hirsutism is extremely distressing to patients, with a significant negative impact on their psychosocial development(Codner et al  E 2007). In approximately 90% of women with hirsutism, the underlying disorder is either PCOS with its intrinsic hyperandrogenasim or is idiopathic. Hirsutism is, with few exceptions, a sign of an underlying endocrine abnormality-namely, androgen excess or hyperandrogenism (Codner E, Escobar-Morreale et al  E 2007). 
    In the current study 78% of the enrolled patients were found to be presented with hirsutism. This finding in agreement with those reported previously (Franks S et al  1991).
Total and free testosterone and GST values were obviously elevated in patients with hirsutism in comparison with those without hirsutism. These elevations were associated with a lowering of SHBG levels. In addition, about one third of the patients were presented with high concentrations of free testosterone. Four indications could be explored from such findings. 
    The first, is the impact of androgens on the development of hirsutism, since it is  clear that patients with this complication have high levels of total and free testosterone. The second is that the decrease of SHBG level may be the principal directing factor of hyperandrogenism in the enrolled patients relative to the enhanced insulin resistance induced androgen synthesis, since 46% had high levels of free testosterone, whereas only 7% had high levels of total testosterone. 
     Some authors believed that the role of androgens in the development of excessive hair growth is attributed to the  increased bioavailability of total testosterone and the increased sensitivity of hair follicles. Dihydrotestosterone (DHT) is the main androgen involved in hirsutism evidenced by the increased activity of 5α-reductase in hair follicles of women with PCOS( Gonzalez F et al 2006). Others had stated that 68% of women with PCOS were hyperandrogenemic(Codner E, Escobar-Morreale et al  E 2007).    The third is that the E2 itself was observed to be insignificantly changed in patients with and without hirsutism. Thus these ratios may be useful parameters for the management of the disease.
    The fourth is that GST levels was higher in patients with hirsutism relative to those without this complication. Here it is likely to postulate that hyperandrogenism is associated with a rise of oxidative stress, thus GST activity may increase as a compensatory mechanism to protect against raised oxidative stress (Balen  A  et al 1995). Such postulation is supported by in vitro studies in which OS has been illustrated to stimulate the androgen-producing ovarian steroidogenic enzymes, while antioxidants such as statins suppress  these enzymes (Adams J et al 1986).
 A remarkable question may be asked here, why other parameters in  particular insulin and LH levels exhibited insignificant alterations in the two groups of patients? The answer may be that so many factor may be involved in such changes including the adaptation of the patients, the level of the effect in the pathogenesis of the disease, since insulin and LH levels are the starting parameters that introduced while, androgen elevations are the enhanced consequences, hence it seemed that androgen increases could be considered as an amplification process. Also ethnic factor may participate in insulin and LH level changes.









     
Table 2 Levels of biochemical parameters of patients with and without hirsutism
	Parameters
	With hirsutism Mean± SD
	Without hirsutism
Mean± SD
	P

	FG (m M)

	4.07±0.71
	4.18±0.58
	NS

	TG (m M)

	1.10±0.22
	1.09±0.10
	NS


	FIN (m IU/L)

	13.05±1.29
	12.43±1.03
	NS

	LH  (IU/L)

	11.85±3.84
	12.65±3.30
	NS

	FSH (IU/L)

		5.39±1.29
	5.27±1.70
	NS

	LH/FSH

	2.35±1.07
	2.65±1.08
	NS

	Prolactin (nM)

	0.96±0.17
	0.99±0.12
	NS

	TT (nM)

	4.07±2.09
	10.09±1.27
	0.010  

	FT (pM)

	12.57±2.87
	10.30±4.67
	0.002 

	SHBG (n M)

	31.45±8.51
	27.86±8.44
	0.050

	FAI

	3.99±2.50
	3.31±1.86
	NS

	Progesterone (nM) 

	2.99±0.86
	2.89±0.83
	NS

	E2 (pM)

	198.11±63.23
	207.79±63.30
	NS

	MDA (µM)

	11.92±2.33
	12.51±2.58
	NS

	GSH  (µM)

	19.46±4.86
	18.19±6.15
	NS

	GST  (U/L)

	13.55±4.24
	11.61±3.64
	0.050  


FBG: fasting glucose, FSH:follicular stimulating hormone, TG: triglyceride, FIN: fasting insulin, LH: luteinizing hormone, TT: total testosterone, FT: free testosterone, SHBG: sex hormone binding globulin, FAI: free androgen  index, E2:estradiol, MDA: malondialdehyde, GSH: reduced glutathione, GST: glutathione-S- transferase. 
The influence of the menstruation pattern on the biochemical parameters of patients :
    To explore the relationship of biochemical parameter levels with the menstruation pattern in PCOS patients, they were classified into two groups. Ninety three (65%) and 50 (35%) out of the 143 investigated women were exhibited to have irregular and regular cycle respectively. Data analysis revealed significant elevations of TG (p<0.001), FIN  (p<0.001), LH (p<0.001), LH/FSH (p<0.001), FIA (p<0.01) levels and significant decreases of SHBG (p<0.01), GSH (p<0.01) and GST (p<0.01) levels in the group of patients with irregular cycle when compared with those of regular menstruation pattern. Other parameters didn’t show significant variation (Table 3).
       In this section it is clear that women with irregular menstruation have significant elevations of TG, FIN, LH, LH/FSH and FIA gathering significant decreases of SHBG, GSH, and GST levels in comparison with those of regular menstruation may be due to several reasons.  Hyperinsulinaemia may lead to the development of multiple small follicles. It increases the amount of free androgens and inhibits IGF binding protein resulting in increased activity of IGF-I and–II (two important regulators of ovarian follicular maturation) (Urbanek  M et al 2007).
      Interfering with follicular 10 development causes premature follicular atresia and antral follicular arrest. Insulin also binds to the IGF-I receptors enhancing androgen theca cell production in response to LH stimulations (Essah  P et al 2006). Ovarian dysfunction caused by androgens, inhibit folliculogenesis and lead to polyfollicular morphology, which then disturbs the menstrual cycle and leads to anovulation (Codner E, Escobar-Morreale et al  E 2007, Franks S et al  1991) .
    The over-stimulation of LH by GnRH may also participate. The ovarian dysfunction hypothesis proposes that there is a primary defect in the ovarian thecal cell layer resulting in exaggerated ovarian androgen secretion, because ovarian theca cells are very sensitive to LH stimulation (Adashi  E  et al 1981). In PCOS, the exaggerated response of LH leads to increased levels of 17α-hydroxyprogesterone. Generally, ovarian androgens are converted into estrogens, but in PCOS disproportionate response of 17α- hydroxyprogesterone by gonadotrophins stimulation increases androgen production, perhaps due to the genetic polymorphism.
    It seems that hyperinsulinaemia as well as other causes induced sequels will be more pronounced in patients with PCOS leading to irregular menstruation pattern. Moreover oxidative stress is also a directing factor in these patients, since it was observed to be high in association  with hyperinsulinaemia (Hsu  M et al 2009) .
The current results are different of those reported by (Balen A et al 1995) , who have found that among women with PCOS, 47% experienced oligomenorrhea.    Differences may be due to the hetrogenity of the disease.  In a study of 173 women, polycystic ovaries were observed in 87% of women who also suffered from oligomenorrhea (Cussons A et al 2008) Moreover, some evidence indicates the presence of oligomenorrhea to be highly suggestive of PCOS in adolescents (Cupisti S et al  2007). Most commonly, irregular menstruation is associated with an-ovulation. Between 30-40% of women with amenorrhea are found to have PCOS ( Homburg  R et al 2009) 































Table 3.: Levels of biochemical parameters of patients with regular and irregular menstruation
	Parameters
	Regular 
Mean± SD
	Irregular
Mean± SD
	P

	FG (mM)

	4.14±0.74
	4.07±0.65
	NS

	TG (mM)

	0.91±0.47
	1.50±0.82
	0.001 

	FIN (mIU/L)

	9.71±2.46
	15.27±6.31
	0.001 

	LH (IU/L)

	9.62±3.48
	13.15±3.32
	0.001 

	FSH (IU/L)

	5.87±0.79
	5.11±1.54
	0.002 

	LH/FSH

	1.66±0.63
	2.78±1.06
	0.001 

	Prolactin (nM)

	0.92±0.18
	0.99±0.15
	0.020 

	TT (nM)

	3.82±2.09
	3.86±1.98
	NS

	FT (pM)

	12.60±2.34
	11.82±3.79
	NS

	SHBG (nM)

	36.68±7.36
	27.84±7.81
	0.010

	FAI

	3.18±2.14
	4.17±2.44
	0.010  

	Progesterone (nM)

	3.28±0.95
	2.83±0.80
	0.010

	E2 (pM)

	195.43±76.85
	201.26±56.00
	NS

	MDA (µM)

	11.06±2.16
	12.57±2.40
	0.050 

	GSH (µM)

	21.70±5.49
	17.97±4.46
	0.010 

	GST (U/L)

	15.77±4.62
	11.87±3.22
	0.010 


FBG: fasting glucose, FSH :follicular stimulating hormone, TG: triglyceride, FIN: fasting insulin, LH: luteinizing hormone, TT: total testosterone, FT: free testosterone, SHBG: sex hormone binding globulin, FAI: free androgen  index, E2:estradiol, MDA: malondialdehyde, GSH: reduced glutathione, GST: glutathione-S- transferase . 
The  impact of infertility on the levels of the biochemical parameters in patients :  To perceive the relationship of the infertility pattern, i.e., primary or secondary infertility with changes of the biochemical parameters patients categorized into two groups.  Ninety (63%) and 53 (37%) out of the 143 patients were presented with primary and secondary infertility respectively. Data analysis of the two groups pointed out significant increases of TG (p<0.001), FIN (p<0.001), LH (p<0.05), LH/FSH (p<0.05), TT (p=0.03), FAI (p<0.001),and E2 (p<0.05) in patients with primary infertility in comparison with those of secondary infertility. Significant lowering of SHBG (p<0.01), and GST (p=0.003) levels were also observed during a comparable evaluation. Other parameters failed to exhibit significant variations (Table 4).
       PCOS patients seek to become pregnant who have difficulties because of anovulation  (Iborra Markert U et al 2005 ).  The diagnosis of PCOS is commonly made in young women with irregular or infrequent menses. PCOS patients typically present with evidence of hyperandrogenism with hirsutism, acne and oily skin. A large proportion of these patients are overweight. 
      Abdominal obesity particularly worsens the clinical features of menstrual irregularity and infertility because of increased hormonal disturbances (Kunsch C et al 1999).  In the present study, patients with primary infertility were shown to  have elevated levels of TG, FIN, LH, LH/FSH, TT, FAI, E2 and lower levels of SHBG and GST relative to those of secondary infertility. These alterations indicate that PCOS patients with higher levels of insulin and related biochemical parameters may have little chance to conceive.  One may ask here, by which mechanism infertility is affected in PCOS patients? To understand such mechanism, we have to consider the impact of insulin, LH and androgens in PCOS. Women with PCOS typically have enlarged ovaries with a hypertrophied stroma and an increased number of small antral follicles predominantly located peripherally under a thickened capsule (Kuscu  N et al 2009). Ovulatory dysfunction in women with PCOS is due to disturbances in folliculogenesis, the process during which small primordial follicles develop into large preovulatory follicles and which culminate in ovulation (Korhonen  S et al 2003) .
    The early follicular growth is accelerated, but the follicles arrest in their development when they reach 2-9 mm in diameter (small antral follicles), a phase during which the selection of a dominant follicle would normally occur( Dandona P et al 1996) It is likely that the abnormal endocrine environment in women with PCOS, particularly hypersecretion of insulin LH and androgens, along with relative FSH deficiency, impairs the development of the maturing follicle (Lee M et al 2007) .Studies in rhesus monkeys have shown that short-term androgen exposure promotes early follicular growth to the stage of pre-antral and small antral follicles (Blank SK et al 2006). Additionally, androgen excess, together with LH and insulin, may also be involved in the inhibition of follicular maturation towards the dominating stage In addition, it has been suggested that reduced levels of oocyte-secreted growth factors contribute to the enhanced early folliculogenesis ( Hsu  M et al  2009) .
 An excess of small antral follicles leads to increased production of anti-mullerian hormone (AMH) by granulosa cells which in turn interferes with follicular FSH responsiveness and follicular maturation. The raised insulin levels commonly observed in women with PCOS may further contribute to follicular arrest as well as to increased androgen production (Hanzu F et al 2010). Even PCOS patients be conceived, they are at high risk of various pregnancy complications. Evidence suggests that women with PCOS are at an increased risk of gestational diabetes (GDM), preeclampsia, pregnancy hypertension, and preterm labor leading to miscarriage(Lee M et al 2007).  





 
Table 4: Levels of biochemical  parameters of PCOS patients with primary and secondary infertility
	
Parameters
	Primary
Mean± SD
	Secondary
Mean± SD
	P

	FG (mM)

	4.05±0.65
	4.18±0.71
	NS

	TG (mM)

	1.48±0.81
	0.98±0.53
	0.001 

	FIN(mIU/L)

	14.70±5.84
	10.33±4.29
	0.001 

	LH (IU/L)

	12.60±3.76
	10.83±3.56
	0.050 

	FSH (IU/L)

	5.25±1.55
	5.61±0.92
	NS

	LH/FSH

	2.61±1.12
	2.01±0.86
	0.050 

	Prolactin (nM)

	0.98±0.15
	0.95±0.19
	NS

	TT (nM)

	4.11±2.27
	3.36±1.35
	0.030  

	FT (pM)

	11.86±3.65
	12.78±2.55
	NS

	SHBG (nM)

	28.35±7.97
	35.±7.56
	0.010 

	FAI

	4.33±2.66
	2.83±1.42
	0.001 

	Progesterone (nM)
 
	2.89±0.83
	3.08±0.92
	NS

	E2  (pM)

	210.40±56.88
	154.23±67.93
	0.050

	MDA (µM)

	12.36±2.59
	11.3±2.18
	0.020 

	GSH (µM)

	18.86±5.46
	20.39±5.48
	NS

	GST (U/L)

	12.58±4.28
	14.79±3.95
	0.003 
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