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Abstract: 

The aim of this study is evaluation ofserum lipid peroxidation and levels of lipids profile in women 

with unexplained infertility (UI). 60 women with unexplained infertility as well as (40) women with 

polycystic ovarian syndrome (PCOS) aged (20-35) year were included in this study. The women 

were divided according the type of infertility into primary and secondary groups (2ºUI, 1ºUI, 1ºPCO 

and 2ºPCO) respectively. 50 healthy fertile women with the same age were included in this study as 

a control group. The results showed a significant increase in serum (MDA, TC, LDL, TG and 

VLDL) and decrease in serum (HDL) levels in all infertility groups compared to control group. Also, 

it is a significant increase in serum (MDA, TC, LDL, TG and VLDL) and decrease in serum (HDL) 

in (1ºPCO) and (2ºPCO) groups in comparison with (1ºUI), (2ºUI) respectively. This study shows 

that women with unexplained infertility had elevated TC, LDL, TG and VLDL levels, suggesting a 

higher risk of lipid peroxidation and a higher risk of developing CVD in the future                      
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 و صور الدھون في النساء العراقیات المصابات بالعقم غیر المفسر (MDA)تقدیر
  أ. د. رائد معلك حنون الصالح. أ. د.ساھر عبد الرضا علي*م . م. خنساء عودة حسین.

  قسم الكیمیاء -م كلیة العلو - جامعة ذي قار
  

  الخلاصة

مفسر. تضمنت الدراسة ستین الالدھون لدى النساء المصابات بالعقم غیر صور  الدراسة الى تقدیرالاكسدة الفوقیة للدھونو ھذهتھدف 

. قسمت النساء العقیمات الى مجامیع عقم )PCOS( مصابة بعقم تكیس المبایض امرأةواربعین  UI)(مصابة بالعقم الغیر مفسر امرأة

مرأة خصبة صحیحة بنفس عمر كما تضمنت الدراسة خمسین ا, (1ºUI, 2ºUI, 1ºPCO 2ºPCO)اولي ومجامیع عقم ثانوي 

 ,MDA, TG)) في مستویات p<۰٫۰٥بینت نتائج الدراسة ان ھنالك ارتفاع معنوي (  .النساء العقیمات كمجموعة سیطرة

VLDLLDL,TC) ۰٫۰٥(وانخفاض معنوي>p(  في مستوى(HDL)   .في مصل جمیع مجامیع العقم مقارنة بمجموعة السیطرة

وانخفاض معنوي (MDA,TG, VLDL,LDL,TC)) في مستویات p<۰٫۰٥اع معنوي (ارتفكما بینت النتائج ان ھناك 

)۰٫۰٥>p(  في مستوى(HDL)   في مصل مجموعتي نساء تكیس المبایض(1ºPCO)  ,(2ºPCO)  مقرنة بمجموعتي نساء العقم

في النساء اللواتي یعانین من  VLDL)وTG و LDLو (TC ظھرت الدراسة ارتفاع في مستویات. ا(2ºUI) ,(1ºUI)الغیر مفسر

العقم غیر المفسر ، مما یوحي بوجود خطر أعلى للأكسدة الفوقیة للدھون وھذا یؤدي الى زیادة خطر تطور أمراض القلب والأوعیة 

 .الدمویة لدى النساء اللواتي یعانین من العقم غیر المفسر في المستقبل
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INTRODUCTION 

       Infertility is defined as the inability to conceive naturally after one year of regular unprotected 

intercourse. Most of the time, infertility is some degree of subfertility in which 1 in 7 couples need 

specialist help to conceive. Subfertility can be either primary or secondary.1Infertility of unknown 

origin comprises both idiopathic and unexplained infertility.2,3 Most of the infertile couples have one 

of these three major causes including a male factor, ovulatory dysfunction, or tubal-peritoneal 

disease.4 According to the Center of Disease Control, the causes of female infertility can be divided 

into three broad categories including defective ovulation, transport and implantation.5 

Unexplained infertility is one of the controversial subjects in infertility on which agreement is 

rarely found among practitioners. It is a term used to define 30–40 % of couples in whom standard 

investigations including semen analysis, tests of ovulation and tubal patency have failed to detect any 

gross abnormality.3 Couples with unexplained infertility suffer from both diminished and delayed 

fecundity.6The diagnosis of unexplained infertility may be frustrating because if there is no 

explanation for infertility, there is no effective treatment 6. The prognosis is worse if the duration of 

infertility exceeds 3 years and female partner is > 35 years of age.7 Treatment has been indicated if 

the duration is more than 2 years or the female partner is > 35 years of age.7, 8 

      Polycystic ovary syndrome (PCOS) is characterized by hyperandrogenism, chronic anovulation 

and polycystic ovaries.9, 10The prevalence of classical forms of PCOS is from 6-9 to 19.9% and is 

even higher in women with menstrual disorders (17.4-46.4%), hyperandrogenism (72.1-82.0%), and 

anovulatory infertility (55-91%).11,12 Clinical symptoms include ovulatory dysfunction, 

hyperandrogenism, and polycystic ovaries. Metabolic disorders (obesity, insulin resistance, impaired 

glucose tolerance, type II diabetes mellitus, and dyslipidemia) are typical of 40-85% women with 

PCOS.13 

     Generation of reactive oxygen species (ROS) is a normal feature of basal aerobic metabolism that 

supports life. They are active derivatives produced during the intermediate steps of oxygen 

reduction, which are catalyzed by small molecules such as iron and copper.14 

      Biological systems contain an abundant amount of O2. Free radicals are often generated from O2 

and partially from normal metabolic processes in the body. They are unstable and highly reactive due 

to unpaired electrons that are capable of initiating an uncontrolled cascade of chain reactions, 

resulting in cellular damage and disease.14ROS are involved in physiological functions in female 

reproduction such as are oocyte maturation, ovarian steroidogenesis, ovulation, implantation, and 

formation of fluid filled cavity, blastocyst, luteolysis and luteal maintenance in pregnancy. ROS acts 

as mediators of various signaling path ways. Elevated or sustained generation of free radicals lead to 
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imbalance in the intracellular redox homeostasis. Excess levels of free radicals and ROS can be 

neutralized by antioxidants. Any imbalance between ROS and antioxidants can cause oxidative 

stress.15 Oxidative stress involved in various pathologies of female reproductive tract like (PCOS) 

polycystic ovarian syndrome, endometriosis, tubal factor infertility, unexplained infertility, fibroids, 

recurrent pregnancy loss, spontanious abortions.16 Lipid peroxidation is a self-propagating reaction 

unless it is counteracted by antioxidants.  Malondialdehyde (MDA) is anmembrane. As hypoxia 

intensifies the peroxidation and cell membrane disruption, increase in extra cellular activity of 

Lactate dehydrogenase (LDH). LDH can be used as a hypoxia marker.17Follicular fluid contains high 

concentrations of anti-oxidants, which protects oocytes from ROS-induced damage. An imbalance in 

the pro-and anti-oxidant systems in the follicular fluid could lead to abnormal development of the 

oocytes and impaired fertility.18 

Under normal conditions, scavenging molecules known as antioxidants convert H2O2 to H2O 

to prevent overproduction of ROS. There are two types of antioxidants in the human body: 

enzymatic antioxidants and non-enzymatic antioxidants.19, 20Enzymatic antioxidants are also known 

as natural antioxidants;they neutralize excessive ROS and prevent it fromdamaging the cellular 

structure. Enzymatic antioxidantsare composed of superoxide dismutase, catalase, 

glutathioneperoxidase and glutathione reductase, which alsocauses reduction of hydrogen peroxide 

to water andalcohol21. Non-enzymatic antioxidants are also known as synthetic antioxidants or 

dietary supplements.19The body's complex antioxidant system is influenced by dietary intake of 

antioxidant vitamins and minerals such as vitamin C, vitamin E, selenium, zinc, taurine, hypotaurine, 

glutathione, beta carotene, and carotene.22 

     The influence of abnormal lipoprotein metabolism on female infertility has not been thoroughly 

explored, despite observations suggesting a potential role for plasma lipoproteins, especially HDL.23, 

24 Lipoproteins transport between tissues a number of lipids (e.g., cholesterol, steroid hormones, and 

vitamin E) that either directly, or indirectly through their metabolic products.25 

In many species, including humans, the only lipoprotein detected in substantial amounts in the 

follicular fluid surrounding the developing oocyte in the ovary is HDL.26, 27 HDL may deliver critical 

lipid nutrients to either the follicular cumulus cells or the oocytes for membrane synthesis, local 

steroid hormone production, or other processes essential for normal oocyte maturation. It might also 

have a role in cholesterol efflux28,29,30from the oocyte/cumulus cells, thus participating in the 

maintenance of cellular cholesterol balance.Therefore, abnormalities in HDL metabolism affecting 

its structure, abundance, or function might compromise female fertility.31 
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      Dyslipidemia is the most common metabolic abnormality in PCOS, although the type and extent 

of the derangement has been variable. According to the National Cholesterol Education Program 

guidelines, about 70% of PCOS women have borderline or high lipid levels32. Ethnicity could 

represent an important determinant of the metabolic derangements in population. A recent Danish 

study on a significant number of women with PCOS showed differences for the median values of 

total cholesterol, LDL cholesterol and triglycerides, although obtained lipid values were within the 

range of normality.33 

 

PATIENTS and METHOD 

       This study has been conducted at The infertility Unit inAL-Hussein Teaching Hospital in Thi-

Qar, Biochemistry Laboratory in College of Science, at the period between 10/8/2016 to 25/5/2017. 

Informed consent was obtained verbally from all participants. A total of one hundred women with 

infertility of the ages 20 – 35 years. The women are already diagnosed as infertile women by the 

consultant medical staff, according to clinical examination and symptoms. Sixty women suffer from 

unexplained infertility whereas the forty women suffered from polycystic ovarian syndrome to get 

the normal values of studied parameters, the study included fifty healthy age matched fertile women 

with a history of at least one child birth were also enrolled.The details of the numbers and age of the 

two groups are illustrated in Table I 

TABLE I. Details of numbers and age of the studied groups 

Groups No Rang of Age (year) 

Patients (infertile women) 100 20- 35 

Control ( fertile women) 50 20-35 

Total 150 20-35 

Also the women in this study were divided into subgroups according to type of infertility of infertile 

women showed as followings: 

(1ºUI):  included (30) woman with primary unexplained infertile women. 

(2º UI): included (30) woman with secondary unexplained infertile women. 

(1ºPCO): included (20) woman with primary explained infertile women (PCOS). 

(2ºPCO): included (20) woman with secondary explained infertile women (PCOS). 

 

Collection of Blood Samples 

About (5mL) of blood samples was collected by vein puncture using asterile disposable syringe in 

plain plastic tubes. The serum was separated immediately in order to allow clotting at room 
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temperature. The blood was centrifuged at 3000 revolution per minute (rpm) for 10 minutes and 

stored in plain tubes at (-20ºC) until used or immediately analysed. 

 

Determination of Serum Malondialdehyde (MDA) 

The level of serum malondialdehyde was determined spectrophotometrically according to the 

method of Muslih et al., 2002.34 In brief;  to 150 μl serum sample the following was added: 1ml of 

17.5% trichloroacetic acid TCA provided by (BDH, England), and 1ml of 0.66% TBAprovided by 

(BDH, England), mixed well by vortex, incubated in boiling water for 15 minutes, and then allowed 

to cool. One ml of 70% TCA was added and the mixture allowed to stand at room temperature for 20 

minutes, centrifuged at 2000 rpm for 15 minutes, the supernatant was taken out for scanning 

spectrophotometrically at (532nm). The concentration of MDA calculated as follow:  ܣܦܯ ൬μ݉ܮ݈݋ ൰ = ܮ532 ݐܽ ܾ݁ܿ݊ܽݎ݋ݏܾܽ × ߝ × ܦ × 10଺ 

L: light path (1cm)  ߝ: Extinction coefficient 1.56×105 M1 .cm-1 = 6.7      

D: Dilution factor = 1 ml Vol. Used in ref./0.15  

 

Determination of Serum Lipid profile 

Serum total cholesterol was measured according to Allan and Dawson, 1979.35 The used reagents 

were supplied by Biolabo (France). Serum TG was measured according to Tietzet al., 1999.36 The 

used reagents were supplied by Biolabo (France). Serum HDL was measured according to  Lopes-

Virella, 1977.37 The used reagents were supplied by Biolabo (France). LDL and VLDL 

concentrations were measured according to Friedwald et al., 1972,38 as follows: 

LDL (mg/dl) = Total cholesterol – (HDL + VLDL) 

VLDL (mg/dl) = serum TG /5 

Statistical Analysis 

The Statistical Analysis System- SAS (2012) program was used to effect of difference factors in 

study parameters. Least significant difference –LSD test was used to significant compare between 

means in this study. 

 

Results And Discussion 

      The women with primary and secondary unexplained infertility (UI) had the mean age of 29.25 ± 

6.26 and 33.69 ±6.36 years respectively, and the mean age of women with primary and secondary 
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explained infertility (PCOS) groups were 25.844 ± 4.47 and 28.44± 4.21 years respectively. The 

mean age of the control group was 32.28±6.70 years. The women with primary and secondary (UI) 

had the mean Body mass index BMI values of 26.44±3.24 and 27.27±4.04 kg/m2 respectively, and 

the mean BMI values of women with primary and secondary (PCOS) were 30.77±3.11 and 

31.34±4.12 kg/m2, respectively. The mean BMI value of control group was 64.02 ± 6.96 kg/m2.  

Serum Malondialdehyde Concentration     

The results of Table (II) showed a significant increase in concentration of serum MDA in all women 

with unexplained infertility (UI) and explained infertility (PCO) in comparison with control groups 

(p≤ 0.05). The same Table shows a significant increase in concentration of serum MDA in the two 

groups of woman with explained infertility (1ºPCO) and (2ºPCO) in comparison with the two groups 

of women with unexplained infertility (1ºUI) and (2ºUI) respectively (p≤0.05). However, there are 

no significant difference in concentration of serum MDA between (1ºUI) and (2ºUI) groups as well 

as (1ºPCO) and (2ºPCO) groups (p≤0.05),can be observed. 

These results are agreed with the studies ofSavita et al. 2009; Al.Mukhtar et al. 2012 andALL-

Ahmed  et al. 2015.39, 40, 41 In the human body, reactive oxygen species (ROS) are formed under 

physiologic and pathologic condition.42, 43 They can be produced from endogenous sources, for 

instance during aerobic metabolism and due to different metabolic pathways, or as part of defense 

mechanism of the body. In addition, ROS can be formed exogenously as a result of numerous 

environmental pollutants and by cigarette and alcohol use.42 Data have been implicated that regulated 

levels of ROS in ovaries, endometrium, fallopian tube, embryos, and peritoneal fluid play a role in 

tissue remodeling, hormone signaling, ovarian steroidogenesis, folliculogenesis, maturation of 

oocyte, tubal function, and cyclical and endometrial changes.21 The high rate of free radicals 

production in female with unexplained infertility may be generated from increases metabolism and 

depletion of protective antioxidants.40 

      The results showed increase in concentration of serum MDA in the two groups of women with 

explained infertility in comparison with fertile women. These results are agreement with the resultsof 

Deepika et al.  2014;  Sumithra et al. 2015 andZahoorunnisa et al. 2017.44, 45, 46 But there are no a 

significant increase in the two groups of women with explained infertility (1ºPCO) and (2ºPCO) in 

comparison with the two groups of woman with unexplained infertility respectively (p≤0.05). 

Theseresults in agreement with the results reported byDiamondet al. 2017.47Oxidative stress is also 

intimately involved in PCOS pathogenesis, since PCOS patients show more serious Oxidative stress 

compared with the normal.48 In addition, oxidative stress is involved in the pathological processes of 
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Insulin resistance IR, hyperandrogenemia, and obesity as well, which accompany PCOS frequently 

but not absolutely.49 

TABLEII.Serum MDA levels of control and patients groups 

 

 

 

 

 

 

 

 

 

 

-Each value represents mean  S.D values with non-identical superscript (a, b or c …etc.) were 

considered significantly differences (P ≤ 0.05).Control:  fertile woman;1ºUI: Primary unexplained 

infertility;2ºUI:Secondary unexplained infertility;1ºPCO: Primary explained infertility;2ºPCO: 

Secondary explained infertility, No: Number of subjects;SD: Standard deviation;LSD:Least 

Significant Difference. 

Serum Lipid Profile Concentrations     

     Table (III) shows a significant increase in the concentration of serumcholesterol and (LDL) and 

decrease inthe concentration of serum (HDL) in the two groups of women with unexplained 

infertility (1ºUI) and (2ºUI) in comparison with control group (p≤0.05). Also it is a significant 

increase in the concentration of serumcholesterol in (2ºUI) group in comparison with (1ºUI) group 

(P≤0.05). Whereas there are no significant differences in the concentration of serum (LDL) and 

(HDL) between the two groups of women with (1ºUI) and (2ºUI) (P≤0.05). 

     The same Table shows a significant increase in the concentration of serumTC and (LDL)and 

decrease inthe concentration of serum (HDL) in the two groups (1ºPCO) and (2ºPCO) in comparison 

with the control group (p≤0.05). Also it is a significant increase in the concentration of 

serumcholesterol and (LDL) in the two groups of women with explained infertility (1ºPCO) and 

(2ºPCO) in comparison with two groups of women with unexplained infertility (1ºUI) and (2ºUI) 

respectively (P≤0.05). But there are no significant differences in the concentration of serum (TC), 

(LDL) and (HDL) between (1ºPCO) and (2º PCO) groups (P≤0.05), can be observed.   

Groups NO 
MDA(࢒࢕࢓ࣆ/) 

mean± SD 

Control 50 2.06  ± 0.33 c 

1º UI 30 3.06  ± 0.36 b 

2º UI 30 3.11± 0.32 b 

1º PCO 20 3.56  ± 0.97 a 

2º PCO 20 3.88  ± 0.99 a 

LSD  0.34 
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     The resultsshow a significant increase in the concentration of serum TG and VLDL in the two 

groups of unexplained infertile women (1ºUI) and (2ºUI) in comparison with the control group 

(p≤0.05). Whereas no significant differences in the concentration of serum TG and VLDL in the two 

groups of unexplained infertile women (1ºUI) and (2ºUI) (p≤0.05).Also, it is a significant increase in 

the concentration of serum TG and VLDL in the two groups of explained infertile women (1ºPCO) 

and (2ºPCO) in comparison with the control group (p≤0.05). The results show a significant increase 

in the concentration of serum TG and VLDL in the two groups of explained infertile women 

(1ºPCO) and (2ºPCO) in comparison with the two groups of unexplained infertile women(1ºUI) and 

(2ºUI) respectively. However there are no significant differences in the concentration of serum TG 

and VLDL between the two groups of explained infertile women (1ºPCO) and (2ºPCO) (p≤0.05), can 

be observed.    

In this study, it is TG, TC, LDL, and VLDL levels are elevated and HDL is decreased in the women 

with unexplained infertility in comparison with control group (p≤0.05). These results are in 

agreement with the study of Verit et al. 201750. It is widely known that infertility has been suggested 

to be a risk factor for CVD 51. 50% increased risk of myocardial infarction or coronary heart disease 

was found among women with menstrual irregularities in comparison with those who had normal 

cycles from the ages of 20 to 35 years. Obesity, insulin resistance, and hypothyroidism are also 

related with infertility 51,50, anovulation, and CVD.52 

        Advanced maternal age, minimal to mild endometriosis, endocrine abnormalities, diminished 

ovarian reserve, and oxidative stress have been identified as possible etiological factors for 

unexplained infertility. It is widely known that CVD increases with age. Endometriosis, another 

common cause of unexplained infertility, is characterized by local and systemic chronic 

inflammation, dyslipidemia, and oxidative stress.53 The two studies have shown that aging, obesity, 

dyslipidemia, and chronic inflammation are related with reduced oocyte quality and quantity.54, 55 

   This study, it is TG, TC, LDL, and VLDL levels are elevated and HDL is decreased in the women 

with explained infertility (PCOS) in comparison with control group (p≤0.05) these result are in 

agreement with the studies of Latha et al. 2012;George and Malini, 2014;Shah et al. 2017.56, 57, 

58Also it is show TG, TC, LDL, and VLDL levels are elevated and HDL is decreased in the women 

with explained infertility (PCOS) in comparison with the women with unexplained infertility (UI) 

respectively (P≤0.05).These results are agreement with the results ofMichael et al. 2017.59 

     Elevated body mass index, cholesterol, TG, LDL levels and low level of HDL are associated with 
the risk for the development of metabolic syndrome 60. This study showed deranged lipid profile in 
PCOS women with the findings of elevated TC, TG, VLDL and LDL levels and low HDL levels 
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supporting the existing knowledge ofVinita and Monini61 Kumar et al.62and Naidu et al. 63 which 
indicated that dyslipidemia is prevalent in women with PCOS. The present study showed 
significantly raised cholesterol and LDL in PCOS women and is similar to the findings of 
ThathapudiSujathaet al.64but contradictory to the findings of Rasool Suzan Omer.65Metabolic 
transformation of LDL cholesterol by increased oxidation leads to higher atherogenic potential of 
modified LDL particles.66, 67To date, it is established that thyroid hormones promote the activity of 3-
hydroxy-3methylglutaryl-coenzyme A (HMG-CoA) reductase. They also upregulate the LDL 
receptor gene.68 The reduction of HMG-CoA reductase activity that accompanies hypothyroidism 
results in altered total cholesterol and LDL levels.69 
      Women with PCOS would be predicted to be at high risk for dyslipidemia because they have 
elevated androgen levels and are frequently obese. PCOS women are often hyperinsulinemic and 
insulin resistant, which can lead to dyslipidemia. Elevated plasma insulin concentrations enhance 
very-low-density lipoprotein (VLDL) synthesis, leading to hypertriglyceridemia. Progressive 
elimination of lipid and apolipoproteins from the VLDL particle leads to an increased formation of 
intermediate-density and low-density lipoproteins, both of which are atherogenic.70, 56 

     If the concentration of VLDL-transported triglyceride is high, cholesteryl ester transfer protein 
CETP promotes the transfer of LDL cholesteryl ester or HDL cholesteryl ester in exchange for 
triglyceride.Triglyceride-rich HDL cholesterol or LDL cholesterol can undergo hydrolysis by hepatic 
lipase or lipoprotein lipase.71 

 
TableIII.Serum lipid profile levels of control and fertile women groups. 

- Legend as in Table II 

Conclusions 

This study concluded that is the women with unexplained and explained infertilityhad elevated TC, 

LDL, TG and VLDL levels, suggesting a higher risk of lipid peroxidation and a higher risk of 

developing CVD in the future 

 

Groups 

 
No 

TC ܔ܌/܏ܕ 
mean± SD 

LDL ܔ܌/܏ܕ 
mean± SD 

HDL ܔ܌/܏ܕ 
mean± SD 

 ܔ܌/܏ܕ ۵܂
mean± SD 

VLDLܔ܌/܏ܕ 
mean± SD 

control 50 141.51±16.29 d 72.30 ± 23.71c 50.43±13.59a 91.98±21.36 c 18.78±4.97c 

1º UI 30 150.22 ± 19.36c 93.11±20.35 b 35.69± 6.74c 105.33±28.74b 21.43±5.65b 

2º UI 30 158.61 ± 17.31b 92.80±22.59 b 41.87± 6.13b 116.85±23.47b 23.94±5.05b 

1º PCO 20 175.23± 16.88a 103.65±18.87a 44.91± 4.83b 133.10±34.42a 26.67±6.87a 

2º PCO 20 174.26±14.50a 104.28±14.25a 42.97 ± 7.82b 134.79±33.42a 27.01±6.66a 

LSD  7.13 8.41 3.54 11.90 2.44 



 جامعة ذي قار - مجلة كلیة التربیة للعلوم الصرفة
  ٢٠١٨، حᗫᖂران ٢، العدد ٨المجلد 

Website: jceps.utq.edu.iq                                                                                Email: jceps@eps.utq.edu.iq 
 

  
   

١٣٠

References 

1. A.Taylor, ABC of subfertility. 327(2003) 434 

2. H .Sadri-Ardekani, S.C. Mizrak, JAMA. 302 (2009) 2127-2134. 

3. V. Slobodan, R. Čukuranović, M. D. Bjelaković, Sci World J. 8 (2012)374- 

4. N. Kakarla, K. Bradshaw, Evaluation and Management of the Infertile.  

Glowm. 2008. 

5. Centers for Disease Control and Prevention, Infertility FAQs. 2013. 

6. G. L. Schattman, C. Sandro,E. A. Agarwal.Unexplained Infertility.  

Springer Sci Media, LLC.Istanbul, Turkey,2015 

7. J.A. Collins, E.A. Burrows , A.R. Wilan, Fertil Steril. 64(1995) 22 

8.    S. Bhattacharya, K. Harrild,Mollison J, Wordsworth S, Tay C, Harrold 

9.    A.BMJ. 337(2008) 716. 

D.A. Dumesic, S.E. Oberfield, E. Stener-Victorin,J.C. Marshall, J.S. Laven,   LR.Endocr Rev. 36 

(2015) 487 

10. C.R. McCartney M.J.Marshall,N Engl J Med. 375 (2016) 54 

11. S. A. Anderson, J.A.Barry, P.J.Hardiman.Int J Cardiol. 176 (2014) 486 

12. R. Azziz, E. Carmina,Dewailly D, Diamanti-Kandarakis E, Escobar-Morreale HF, Futterweit W, 

Janssen OE, Legro RS, Norman RJ, Taylor AE WS. 

Fertil Steril. 91(2009) 456 

13. E.V. Uvarova, K.E.Khaschenko. Reprodukt Zdorov’e Detei Podrost Russ. 

5(2013) 54 

14. S.C.Sikka, J Androl. 25(2004) 5 

15. V. Bhaskar, S.U padhya, S. K Adiga, K. N Pratap, Indian J Clin Biochem.23 (2008) 186 

16. A. Ashok, A.Aponte-MelladoB. J Premkumar, A. Shaman and S. Gupta, Int J Fertil Steril.;2 

(2009) 147 

17. P. Jovanović,L. Zoric, I. Stefanovic, B. Duznic,J. Djordjevic-jocic, Basic Med Sci.10 (2010) 83 

18. O. Oyawoye, A. Abdel Gadir, N. Constantinovici, C. Perrett, 

P. Hardiman. Hum Reprod. 18 (2003) 2270 

19. A.Van, F. Casanas-Roux,J. Donnez,Fertil Steril. 77 (2002) 861 

20. J.D. Pierce, A.B. Cackler, MG Arnett,RN.67 (2004) 38 

21. A. Agarwal, S. Gupta, R.K.Sharma,Reprod Biol Endocrinol. 3(2005)1 

22. A. Agarwal, R.A. Saleh.M.A. Bedaiwy,Fertil Steril. 79 (2003) 829 

23. J. Lafond, M.C. Charest,J. F.Alain, L.Brisset,Placenta. 20 (1999) 583 



JJournal of College of Education for Pure Sciences 
Volume 8, Number 2, June 2018 

Website: jceps.utq.edu.iq                                                                                Email: jceps@eps.utq.edu.iq 
 

     
١٣١

24. S. Handwerger, G. Datta,B. Richardson, C. M.Schmidt, T.Siddiqi, L.Turzai,Am J Physiol.267 

(1999) E384 

25. R.V. Farese, J. Herz, Trends Genet.14(1998) 115 

26. B. P. Perret, J. Parinaud,H. Ribbes, J.Moatti, Pontonnier JFertil Steril.43(1985) 405 

27. D. Le Geoff, Biochim Biophys Acta. 1210 (1994) 226 

28. M. Krieger, Ann Rev Biochem. 68 (1999) 523 

29. A. Brooks-Wilson, M. Marcil, Nat Genet. 22 (1999) 336 

30. G. Schmitz, W.E. Kaminski,E.Orso, Curr. Curr Opin Lipidol. 11 (2000) 493 

31. H. E. Miettinen, H. Rayburn,M.Krieger,J Clin Invest. 108 (2001) 1717 

32. R.S. Legro, A.R. Kunselman, A.DunaiAm J Med. 111 (2001) 607 

33. D. Glintborg, H. Mumm,D. Hougaard, P.Ravn, M.Andersen Clin Endocrinol.  

73.(2010) 732 

34. R. D. Muslih, M. A. Al-Nimer,O. M. Al-Zamely, Nat J Chem. 5 (2002) 148 

35. C.Allan, J.G.Dawson,ClinChem. 25 (1979) 976 

36. N. W. Tietz, C. A. Burtis,E. R. Ashwood, W. B.Saunder, Text Book of Clinical Chemistry, 3rd 

Ed, 1999 

37. M.F. Lopes-Virella, Clin Chem. 23 (1977) 882 

38. W. T. Friedwald, R. I. Levy,D.S. FredricksonClin Chem. 18 (1972) 499 

39. S. M. Savita, S. K. Anitha,S. D.Chaya , A. Bharati,Hum Fertil. 12 (2009) 28 

40. N. Al Mukhtar, H. AL.Temimmi, B.Edan,Kufa MedJournal. 15 (2012) 99 

41. H. ALL-Ahmed, H. J. Obade, R. A. Mahood, Int J Adv Res. 3 (2015) 274 

42. E.H. Ruder, T.J. Hartman,J. Blumberg, M.B. Goldman, Hum Reprod Updat.14(2008) 345 

43. H.S. Lucky, G .Sajal,K .Yesul, A.Ashok,Curr Women’s Heal Rev. 6 (2010) 84 

44. M. L. Deepika, N. S.Nalini,G. Maruthi Pakistan J Biol Sci. 17 (2014) 574 

45. N. U. Sumithra, R. L. Lakshmi, N. L. Menon, K. N. Subhakumari, 

V. S. Sheejamol,Indian J Clin Biochem. 30 (2015) 161 

46. D. Zahoorunnisa, J. Triveni,S. P. Gangadhara, D. S. Murthy, Int J Clin Biochem. 4 (2017)191 

47. M.P. Diamond, R.S. Legro,C. Coutifaris, R. Alvero, R.D. Robinson, P.A Casson, G.M. 

Christman,H. Huang, KR. V. Hansen, Baker, Am J Obstet Gynecol. 217(2017) 191 

48. M. Murri, M. Luque-Ramírez, M. Insenser, M. Ojeda-ojeda,  

H. F. Escobar-morreale,Hum Reprod Updat. 19 (2013) 268 

49. J.Y. Lee, C.K. Baw, S. Gupta,Curr Womens Heal Rev. 6 (2010) 96 

50. F.F.Verit, Zeyrek, A. G. Zebitay, H. AkyolClin Exp Reprod Med. 44 (2017) 28 



 جامعة ذي قار - مجلة كلیة التربیة للعلوم الصرفة
  ٢٠١٨، حᗫᖂران ٢، العدد ٨المجلد 

Website: jceps.utq.edu.iq                                                                                Email: jceps@eps.utq.edu.iq 
 

  
   

١٣٢

51. E.W. Gregg, Y.J. Cheng,B.L. Cadwell, G. Imperatore, D.E.Williams. K.M. Flegal,JAMA. 

293(2005)1868 

52. R.W. Flynn, T.M. Macdonald, J Clin Endocrinol Metab. 91 (2006) 2159 

53. F.F. Verit, O.Erel, N. Celik, Erel, Gynecol Obstet Invest. 65 (2008)233 

54. M.Wellons, Semin Reprod Med. 29 (2011) 328. 

55. K. Michalakis, S. W.Coppack, Maturitas.71(2012) 320 

56. M. M. Latha, M. V. Bhaska,S. B. Sharma, A. Sumapreethi,J Evol Med Dent Sci. 5 (2012)769. 

57. K.RGeorge, N. A.Malini, An Internatioal Q J Life Sci. 9 (2014) 1 

58. A. K. Shah, M .Sarin,B.Karunanand, S.C. Mohapatra, S.A. Bhat,Community Heal Manag 

January. 4 (2017) 30 

59. M.D Michael, P. Diamond,C. Coutifaris, R. Alvero, R.D. Robinson, P.A Casson,G.M. 

Christman, H. Huang, K.R. Hansen,V. Baker, R. Usadi, A. Seungdamrong, G.W. Bates,American 

Journal of Obstetrics and Gynecology.4 (2017) 34 

60. S. Kar, J Hum Reprod Sci. 20136 (2013) 194 

61. S. Vinita, P. Monini, Glob J Res Anal. 5 (2017)166 

62. A.N. Kumar, J.N. Naidu, U. Satyanarayana, K. Ramalingam, M. Anitha, Int J FertilSteril. 10 

(2016) 22 

63. J.N. Naidu, G.N. Swapna, A.N. Kumar, Free Radicals Antioxidants. 3(2013)17 

64. T. Sujatha, K. Vijayalakshmi, E. Jayashankar,Int J Endocrinol Metab. 12 (2014) e12470. 

65. R.S. Omer, Int J Chem Environ Biol Sci. 3 (2015) 14 

66. D. Macut, S. Damjanović,D. Panidis, N. Spanos, B. Glišić,M. Petakov, D. Rousso, A. Kourtis, J. 

Bjekić, N. Milić, Eur J Endocrinol. 155 (2006)131. 

67. D. Macut, M. Pfeifer,B.O. Yildiz, E. Diamanti-Kandarakis, Front Horm Res. 40 (2013) 51 

68.C.V. Rizos, M.S. Elisaf,E.N. Liberopoulos,Open Cardiovasc Med J.  

5 (2011) 76 

69. F. Teixeira, V.S. Reuters,M.M. Ferreira, C.P. Almeida, F.A. Reis, A. Buescu, A.J. Costa , 

M.Vaisman, Transl Res. 151 (2008) 224 

70. A. Ralph, R.A. DeFronzo,E.Ferrannini,  Diabetes Care. 14 (1991) 173 

71. V. Fenkci, S. Fenkci, M.Yilmazer. Fertil Steril. 80 (2003) 123 

 

 


