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 الإهداء

 

 الإهداء

 : اٌٝ اٌّزوشج ٘زٖ أ٘ذٞ اٌٛفاء ِٓ جضء ٘ذاءالإ واْ راإ    

 تخ١ٛط سؼادذٟ حاود ِٓ إٌٝ اٌح١اج ِؼٕٝ ػشفد تٛجٛد٘ا ٚ ٔجاحٟ سش دػائٙا واْ ِٓ اٌٝ ,اٌؼطاء ٠ًّ لا اٌزٞ ا١ٌٕثٛع 

 فاوثش ٚاػطٝ اٌؼٍُ طش٠ك ٌٟ ِٙذ ِٓ ٌٝإ ، طحرٙا ػ١ٍٙا الله داَأ اٌغا١ٌح ِٟأ ٚاٌحٕاْ اٌحة سِض اٌٝ لٍثٙا ِٓ ِٕسٛجح

 اتٟ  فخش تىً اسّٗ احًّ ِٓ اٌٝ اٌظثش ػٍّٕٟ ِٓ إٌٝ إٌجاح، سلاٌُ أػرٍٟ أْ أجً ِٓ اٌس١ٕٓ جٙذ تزي ِٓ إٌٝ.  اٌؼطاء

 . ػّشٖ فٟ الله اطاي اٌؼض٠ض

  ٚاصٚاجُٙ اخٛاذٟ ٚ اخٛذٟ اٌزوش٠اخ اجًّ ِؼُٙ ػشد ِٓ ٚ سٚحٟ ذٛائُ اٌٝ سثحأٗ الله تؼذ لٛذٟ ٚ ِلارٞ ٌٝإ    

  .سػاُ٘ ٚ الله حفظُٙ اخٛاذٟ ٚ اخٛذٟ اتٕاء طغ١شُ٘ اٌٝ وث١شُ٘ ِٓ ت١رٕا تشاػُ وً ،اٌٝ الاػضاء

 فٟ الله اطاي اٌغا١ٌح صٚجٟ اَ ٚذفٛلٟ ٔجاحٟ طش٠ك لإوّاي ٌٟ سٕذا وأد اٌرٟ ذٕجثٕٟ ٌُ اٌرٟ الاَ اٌثا١ٔح ِٟأٌٝ إ    

 . طحرٗ ػ١ٍٗ الله اداَ صٚجٟ أب اٌط١ثح ٚاٌشٚح اٌؼظ١ّح اٌشخظ١ح رٚ اٌثأٟ أتٟ ٚإٌٝ ، ػّش٘ا

 ػّشٞ شش٠ه ٚ لٍثٟ ٔظف الاحرشاَ ٚ اٌحة ِؼأٟ وً ٌٗ اوٓ ٚ ٌٟ ٠ىٓ اٌزٞ ِش٘ا ٚ تحٍٛ٘ا اٌح١اج ٠ماسّٕٟ اٌزٞ ٌٝإ    

 ٚ ٚأخٛاذٗ صٚجٟ أخٛ  ِؼُٙ أضحه ٚ سأتىٟ اٌز٠ٓ اٌٝ اٌح١اج ِسرمثً ٠شاسوٟٛٔ اٌز٠ٓ اٌٟ ، ٌٟ الله حفظٗ اٌغاٌٟ صٚجٟ

 حضٟٔ ٚلد اجذٖ اٌزٞ اٌىرف ٚ فشحٟ ِظذس وأد اٌرٟ اٌٝ اٌسٕذ ٚ اٌظٙش ٚ الأخد وأد اٌرٟ إٌٝ ، وراو١رُٙ وً اٌٝ

 . الله حفظٙا اٌغا١ٌح اخٟ صٚجح

 ٚ الإ٠ثاس سِض اٌٝ اٌحم١مح اٌظذالح ِؼٕٝ ػٍّرٕٟ اٌرٟ إٌٝ ٌحظاذٟ وً شش٠ىح إٌٝ اِٟ ذٍذ٘ا ٌُ اٌرٟ الأخد لٍثٟ حث١ثح ٌٝإ

 . ٌٟ الله حفظٙا ش١ّاء طذ٠مرٟ اٌثأٟ ٔظفٟ ٚاٌٛفاء

 . ١ٍِىح ٚ ٙذٜٔٛس اٌ دستٟ ٚسف١ماخ اٌّزوشج ٘زٖ فٟ شش٠ىراٞ ٌٝإ

 ِا إٌٝ ٔظً أْ سث١ً فٟ تزٌرٗ ِا وً ػٍٝ ٌه ٚاٌؼشفاْ ٚاٌٛفاء اٌشىش تاٌّؼٍِٛاخ لا ٚ تاٌٛلد لا ػ١ٍٕا ٠ثخً ٌُ اٌزٞ ٌٝإ

 ِششف ٚ اٌغاٌٟ اسرارٞ  ِؼه ػٍّٕا ٌٛلا ١ٌرحمك ٠ىٓ ٌُ اٌزٞ اٌّشرشن اٌؼًّ ثّشج ا١ٌَٛ ٔجاحٕا واْ فمذ ج١ّؼًا، إ١ٌٗ طّحٕا

 " س١ّش دس٠ٚش" اٌذورٛس اٌّزوشج ٘زٖ

 .جٙذٞ ثّشج أ٘ذٞ ٘ؤلاء ٌىً اٌسذاد ٚ تاٌرٛف١ك ٌٟ فذػٟ تظذق احثٕٟ ِٓ وً اٌٝ
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 الإهداء

 

 الإهداء

 إٌجاح، سٍُ أػرٍٟ أْ أجً ِٓ اٌس١ٕٓ جٙذ تزي ِٓ إٌٝ أتذا، ٔٛسٖ ٠ٕطفئ اي اٌزٞ اٌسشاج ٚ دستٟ أٔاس اٌزٞ إٌٛس إٌٝ    

 اٌىٍّاخ ذرساتك ِٓ إٌٝ لٍثٙا، ِٓ ِٕسٛجح تخ١ٛط سؼادذٟ حاود ِٓ إٌٝ". اٌغاٌٟ أتٟ" اٌظثش، ٚ إٌجاح ػٍّٕٟ ِٓ إٌٝ

 ".اٌغا١ٌح أِٟ أسضٗ فٟ الله جٕح" راذٙا، ِىْٕٛ ػٓ ِؼثشج ٌرخشج

 اٌٛطٓ إٌٝ". ػثّاْ ٚخ١ٍفح" ػضاءالأ إخٛذٟ خٛج،الأ ِؼٕٝ فؼشفٛا إخٛج لذاسأ ِٓ ٘ذ٠ح تُٙ ظفشخ اٌز٠ٓ ػ١ٕٟ لشج إٌٝ    

 أفشاد وً إٌٝ أٍِه، ِا أغٍٝ إٌٝ إ١ٌٗ، ٕٔرّٟاٌزٞ  اٌذفء ٚ اٌمٍة داخً اٌثاترح ػّذجالا إٌٝ ٠حر٠ٕٛا، اٌزٞ اٌى١اْ ٚ اٌظغ١ش

 فاجؼً ، طفاء اٌث١د ٚس٠حأح اٌخراَ ٌّٚسه ".وٛثش" تاٌزوش أخض ٚ اٌسٕذ خ١ش ٌٟ وأٛا ٚ شجؼٟٛٔ ٌطاٌّا اٌز٠ٓ ػائٍرٟ

 اٌؼائٍح تاسُ ٠ضٟء ػٍُ ِشؼً ٚاخٛذٟ أا ٔثمٝ ٚاْ ، تىاٌٛس٠آِ ٔظ١ثٙا سؼادج ٚاسصلٙا ٌزج ٔجاحٙا فٟ شٙادج  ستٟ ٠ا

 ِش٘ا ٚ تحٍٛ٘ا اٌح١اج ٠ماسّٕٟ اٌزٞ ٚاػثائٗ اٌثحث ِشمح ٠ماسّٕٟ ورفا ٚجذخ ٚاجٙرٙا اٌرٟ اٌّراػة خضُ ٚفٟ. ػا١ٌا

 . ٌٟ الله حفظٗ اٌغاٌٟ صٚجٟ ػّشٞ شش٠ه ٚ لٍثٟ ٔظف الاحرشاَ ٚ اٌحة ِؼأٟ وً ٌٗ اوٓ ٚ ٌٟ ٠ىٓ اٌزٞ

 أخض ٚ لٍثٟ ِٙجح ٚ طذ٠ماذٟ إٌٝ اٌٍحظاخ، أسؼذ ِؼُٙ ذزٚلد اٌز٠ٓ ح١اذٟ فٟ اٌج١ًّ اٌشوٓ ٚ دستٟ سف١ماخ إٌٝ     

 ".سف١ذج ٚ ١ٍِىح" تاٌزوش

 ِٓ أ٘ذأٟ ِٓ إٌٟ اٌّطاف، ٔٙا٠ح حرٝ ٚ ترذائ١حالا اٌّشحٍح ِٕز أ٠ذ٠ُٙ ػٍٝ ذؼٍّد أٟٔ اٌششف ػظ١ُ ٌٟ واْ ِٓ إٌٝ     

 لا اٌزٞ اٌؼا١ٌح خلاقالأ ٚ اٌؼظ١ّح اٌشخظ١ح طاحة إٌٝ". فاضًالأ أساذزذٟ وً إٌٝ" تىٍّاذٗ، ٚسفؼٕٟ حشفا ػٍّٕٟ ٚلرٗ،

 دس٠ٚش اٌذورٛس"  ٠اَ،الأ ِٓ ٠َٛ فٟ خطاٖ ػٍٝ اٌس١ش آًِ اٌزٞ اٌمذٚج سرارالأ إٌٝ ػ١ٍٕا، أفضاٌٗ ٌشىش اٌىٍّاخ ذسؼٕٟ

 ٚواتذ  الأػثاءذحّلا ِٓ ، طش٠مٕا تٗ ٠ضٟء ٔٛس لثس ػٓ اٌحاٌه اٌظاٌُ فٟ اٌثاحث ٚاٌّثاتش ، اٌؼٍُ ذٍم١ٓ فٟ اٌّثذع "س١ّش

 ٚاحرشاَ اٌٛلد، فٟ ٔضثاطالا ػٍّّٕٟ ، ثٚاٌثح سرىشافالا حة ػٍّّٕٟ ػا١ٌا، ٚاٌجاِؼح اٌطٍثح تاسُ ١ٌشذمٟ اٌظؼٛتاخ

 . اٌؼذَ ِٓ إٌجاح طٕغلأ جا٘ذج ٚػٍّد ٔفسٟ ِٓ فٛثمد ، اٌّٛاػ١ذ
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 ءالإهدا

 …اٌحّذ لله اٌزٞ ذرُ تٕؼّرٗ اٌظاٌحاخ اِا تؼذ ٘ا لذ ٚطٍد سحٍرٟ اٌجاِؼ١ح إٌٝ ٔٙا٠رٙا تؼذ ذؼة ِٚشمح    

 ٚ٘ا أٔا را أخرُ ِزوشج ذخشج تىً ّ٘ح ٚٔشاط.

ٟٔ ٌٚٛ تا١ٌس١ش، إٌٝ الأت٠ٛٓ اٌىش١ّ٠ٓ ٚالأً٘ ٚالأطذلاء ٚالأساذزج ذٚأِرٓ ٌىً ِٓ واْ ٌٗ فضً فٟ ِس١شذٟ، ٚساػ

 اٌّثج١ٍٓ..

 ….٠ىُ ِزوشج ذخشجٟأ٘ذ

 .ِٗشخ لاطشج اٌثحث تىث١ش ِٓ اٌؼٛائك، ِٚغ رٌه حاٌٚد أْ أذخطا٘ا تثثاخ تفضً ِٓ الله ِّٕٚ       

 .إٌٝ ِٓ أفضٍٙا ػٍٝ ٔفسٟ ٌُٚ لا فٍمذ ضحد ِٓ أجٍٟ، ٌُٚ ذذخش جٙذاً فٟ سث١ً إسؼادٞ ػٍٝ اٌذٚاَ )أِٟ اٌحث١ثح(      

 ، فؼاي اٌحسٕحلأس١طش ػٍٝ أر٘إٔا فٟ وً ِسٍه ٔسٍىٗ. طاحة اٌٛجٗ اٌط١ة ٚأس١ش فٟ دسٚب اٌح١اج، ٠ٚثمٝ ِٓ ٠      

 ّٟ   .ط١ٍح ح١اذٗ ٚاٌذٞ اٌؼض٠ض فٍُ ٠ثخً ػٍ

 .ٕذ فٟ سث١ً اسرىّاي ٘زٖ اٌّزوشجتّثاتح اٌؼضذ ٚاٌسّ  از٠ٓ وأٌٛتئسّٙا ا  ذٟ وً ٚاحذجاخٛٚ أاٌٝ اخٟ اٌٛح١ذ  تش١ش        

١اذٟ تٙجح ٚ سشٚس ٚ طاس حثٗ فاٌمٍة واٌجزٚس ٚ سٕذٞ صٚجٟ اٌغاٌٟ ٚ إٌٝ إتٕراٞ اٌٝ ٔظفٟ اٌثأٟ ِٓ ٍِئ ح      

اٌىرىٛذح ذشذ١ً ػائشح ٚ ٚلاس  اٌرٟ واْ ٌٙا ٔظ١ة اْ ٠زوش اسّٙا فٟ ٘زا الإ٘ذاء اٌٍز٠ٓ واْ ٌُٙ اٌذٚس الاوثش فٟ ِسأذذٟ 

 .ِؼ٠ٕٛا

  اٌّشٛاس ٚحافظا ػٍٝ صٚجٟ ( ٚاخد صٚجٟ طفاء اٌٍزاْ ساػذأٟ فٟ اوّاي ٘زا ٚاٌذج(اٌٝ اِٟ اٌثا١ٔح  اٌرٟ ٌُ ذٍذٟٔ     

  .ط١ٍح فرشج غ١اتٟ اذّٕٝ ٌُٙ دٚاَ اٌظحح ٚاٌؼاف١ح ّٟ راتٕ

ٚج ئسّٗ،وً ٚاحذ  ت ٚ جخض تاٌزوش  ٔٛس اٌٙذٜ  ٚسف١ذج  سف١مرا دستٟ   فٟ ٘زٖ اٌّزوشأ ٚلا أٔسٝ طذ٠ماذٟ اٌؼض٠ضاخ    

     لا أسٝ، وّا  2222ت١ٛو١ّ١اء ذطث١م١ح  2ٚاٌٝ وً دفؼح ِاسرش  ٚساػذٟٚٔ ٌٚٛ تا١ٌس١شفسأذٟٚٔ ١ِغ ِٓ ٚلفٛا تجأثٟ 

 .ا٘ذائٟ اٌخاص ٌّؤطشٞ فٟ ٘زٖ اٌّزوشج اٌذورٛس دس٠ٚش س١ّش اٌزٞ واْ ٌٗ اٌفضً اٌىث١ش فٟ اذّاَ ٘زٖ اٌّزوشج 
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Abstract 

 

      Polycystic ovary syndrome is one of the most common hormonal disorders and 

represents one of the causes of women's inability to have children. Therefore, the aim of our 

work is an evaluation of some risk factors and some biological and oxidative stress markers 

among polycystic ovary syndrome (PCOS) Women in El-Oued region. Our risk factor study 

was conducted on a group of 76 women who were diagnosed by specialized doctors (38 

healthy and 38 polycystic ovaries), with 11 women volunteering to provide blood, saliva 

and urine samples to study the biological markers (hematological, biochemistry, and 

oxidative stress markers) for the examination and follow-up of polycystic ovaries. About 

risk factors study, our results showed a strong correlation between polycystic ovaries and 

social, economic behaviors as well as diet, and on the other hand, genetic factors. But the 

high levels of Nervous, menstrual period and year of taking pills are the most dangerous 

factors (OR=3.11; OR=9.205; OR=5.940) respectively, Conversely playing sport and 

movement in daily life are considered the important protective factors against this disease. 

Our result demonstrated that a significant increase (P > 0.05) in blood glucose, total 

cholesterol and Triglycerides levels and a significant decrease (P > 0.01)  in HDL level in 

women with PCOS patients as compared to controls. The results of the hematological 

analysis show a significant decrease in WBC (P < 0.000), MCV (P < 0.05) HGB, RBC, 

CMH but a significant increase (P < 0.05) in sedimentation rate in the PCOS patients group 

as compared to the control group.  Our result showed also that a significant increase ( P < 

0.05 ) of MDA level and SOD activity ( P < 0.05) in serum and saliva of patient group 

compared to control group.  In conclusion, several social and nutritional factors, as well as 

disorders of the reproductive organs, contributed to the spread and development of 

polycystic ovaries in El-Oued region. In addition to a change in blood components, 

biochemical parameters and their relationship to oxidative stress, this contributes to disease 

development and the occurrence of complications. 

Key Words: PCOS , Risk factors , Oxidative stress ,Women, El-Oued region . 
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رعذ ٍزلاصٍخ رنُس اىَجبَط ٍِ أمثش الاظطشاثبد اىهشٍىُّخ شُىعًب ورَثو أحذ أسجبة عذً قذسح      

 اىَعبَُشاىَشأح عيً الإّجبة. ىزىل ، فإُ اىهذف ٍِ عَيْب هى رقٌُُ ثعط عىاٍو اىخطش وثعط 

. ٌفٍ ٍْطقخ اىىادَزلاصٍخ رنُس اىَجبَط اىَصبثبد ثاىزأمسذٌ ىذي اىْسبء الإجهبد خ ثَب فُهب اىجُىىىجُ

اٍشأح رٌ رشخُصهِ ٍِ قجو أغجبء ٍزخصصُِ  67عىاٍو اىخطش عيً ٍجَىعخ ٍِ خ رحذَذ أجشَذ دساس

(83  ًَ اٍشأح ٍزطىعخ ىزقذٌَ عُْبد اىذً واىيعبة واىجىه  11( ، ٍع ثزنُس ٍجبَط خٍشَع 83و  خسيُ

الإجهبد اىزأمسذٌ( ىفحص  ٍعبَُش، و جُى مَُُبئُخواى،  اىذً ٍنىّبداىجُىىىجُخ ) اىَعبَُشىذساسخ وهزا 

الاصبثخ وٍزبثعخ رنُس اىَجبَط. حىه دساسخ عىاٍو اىخطش ، أظهشد ّزبئجْب وجىد علاقخ قىَخ ثُِ 

 اىعبٍو اىىساثٍواَعب ثشوص دوس اىْظبً اىغزائٍ ثَب فُهب اىسيىمُبد الاجزَبعُخ ثعط زنُس اىَجبَط وث

 OR ؛ (OR = 3.11 هٍ أخطش اىعىاٍو حجىة ٍْع اىحَوو رْبوه  رجقً اىعصجُخ واىزىرش . ىنِ فٍ رىل

ٍَبسسخ اىشَبظخ واىحشمخ فٍ  رىل فبُ عيً اىزىاىٍ ، عيً اىعنس ٍِ OR = 5.940) ؛ 9.205 =

 أظهشد ثبىْسجخ ىيذساسخ اىجُىىىجُخ، .ٍِ الاصبثخ ثهزا اىَشض ىيَشأححَبَخ اىحُبح اىُىٍُخ رعزجش عىاٍو 

فٍ ّسجخ اىجيىمىص فٍ اىذً وٍسزىَبد اىنىىُسزشوه اىنيٍ واىذهىُ  (P> 0.05) ّزبئجْب صَبدح ٍعْىَخ

ىذي اىْسبء اىَصبثبد ثَزلاصٍخ رنُس اىَجبَط  HDL فٍ ٍسزىي (P> 0.01) اىثلاثُخ واّخفبض مجُش

  مشَبد اىذً اىجُعبءٍ ف (P<0.05)  ٍعْىَبئج رحيُو اىذً اّخفبظًب ّزب دظهشمَب ا. ثبىشبهذادٍقبسّخً 

صَبدح رجُِ اُ هْبك  اَعب وىنِ  CMH،  اىهَُىغيىثُِ ,حجٌ اىنشَبد اىحَشاءمشَبد اىذً اىحَشاء، ،

ٍجَىعخ ٍشظً ٍزلاصٍخ رنُس اىَجبَط ٍقبسّخ  عْذ سشعخ رشست اىذًفٍ   (P <0.05)   ٍعْىَخ

فٍ  (P <0.05) صَبدح ٍعْىَخأظهشد ٍِ جهخ اخشي اىْزبئج اىَزحصو عيُهب  .اىشبهذحَجَىعخ بىث

َجَىعخ بىفٍ ٍصو وىعبة ٍجَىعخ اىَشظً ٍقبسّخ ث SOD  اّضٌَ  وّشبغ ثُشومسُذ اىذهىَُبد ٍسزى

فٍ  ، ومزىل اظطشاثبداىخبغئخالاجزَبعُخ واىغزائُخ  اىسيىمُبد. فٍ اىخزبً ، هْبك اىعذَذ ٍِ اىشبهذح

عْذ اىْسبء رنُس اىَجبَط  ٍزلاصٍخ الأععبء اىزْبسيُخ ، اىزٍ سبهَذ فٍ اّزشبس ورطىس وظبئف ثعط

وعلاقزهب ثبلإجهبد  اىجُى مَُُبئُخ َعبَُشثعط اىٍنىّبد اىذً ، وفٍ . ثبلإظبفخ إىً رغُش ٌفٍ ٍْطقخ اىىاد

ورعقُذاد رصو اىً حشٍبُ اىَشأح ٍِ  اىزأمسذٌ ، ٍَب َسبهٌ فٍ رطىس اىَشض وحذوس اىَعبعفبد

 .الاّجبة

 .، ّسبء، ٍْطقخ اىىادٌ, عىاٍو خطش , اجهبد رأمسذٌُس ٍجبَط رنكلمات مفتاحية : 
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Introduction 

     Polycystic ovary syndrome (PCOS) is a chronic and heterogeneous disorder 

of the endocrine system, which manifests itself as menstrual dysfunction, 

infertility, hirsutism, acne and obesity ( Bani M.,2017). Previous research has 

shown that both genetic and environmental factors are associated with the 

negative sequelae of PCOS, including obesity and infertility (Franks, 

Hardy,2006). PCOS is usually only diagnosed when complications develop that 

significantly reduce the patient’s quality of life (e.g., hair loss, acne, alopecia 

and infertility-related problems)   (Azziz, R. et al.,4002). 

   The global prevalence of PCOS is estimated to be 8–21% of women of 

reproductive age (Bozdag,G et al.,2016). This high prevalence, and its 

association with ovulation and menstrual disorders, infertility, hair loss, and 

metabolic complications, highlights the large financial burden caused by PCOS 

(Chen, X et al.,2008) .Although PCOS can occur at any age, from menarche 

onwards, most cases are diagnosed between the ages of 20 and 30 years old 

(Bremer, A. A.,2010). Globally, 1.55 million women of reproductive age 

experience PCOS, resulting in 0.43 million disability-adjusted life-years 

(DALYs). In 2017, the age-standardised incidence rate of PCOS, among women 

of reproductive age, was 82.44 per 100,000 population, which was 1.45% higher 

than in 2007 (Ganie, M. A. et al.,2019).In 2019, there were 6,647,566 prevalent 

cases of PCOS in the MENA region, with an age-standardised point prevalence 

of 2079.7 per 100,000 women, which represents a 37.9% increase since 199010. 

PCOS accounted for 236,312 incident cases in 2019, with an age-standardised 

rate of 77.2 per 100,000 women, which has increased 33.7% since 1990 . In 

2019, the regional number of YLDs was 59,835, with an age-standardised rate 

of 18.7 YLDs per 100,000 women, an increase of 36.1% since 1990 

.(Miazgowski,T.et al ., 2019). 
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    Polycystic ovary syndrome (PCOS) is a public health important disease, 

affecting at reproductive age and associated with reproductive, metabolic, and 

psychological dysfunction (Murri M et al .,2013). Despite a long history of 

studies on PCOS, its etiology is still unknown about the pathophysiology of 

PCOS, have explained the roles of inflammatory state, endothelial injury, 

oxidative stress, and genetic mechanisms. (Moran C et al ., 2010). 

    Oxidative stress is referred as the imbalance between oxidants and 

antioxidants and the generation of excessive amounts of reactive oxygen species 

(ROS). A lot of investigations have revealed that oxidative circulating markers 

are significantly increased in patients with PCOS compared with the normal and 

are considered as a potential inducement of PCOS pathogenesis.Oxidative stress 

is now recognized to play a central role in the pathophysiology of many 

different disorders, including PCOS.( Lennon SV et al., 1991). 

   In light of these data, the aim of our work is based on the realization of two 

following. 

complementary aspects: 

 The first part: is an evaluation of some risk factors associated with PCOS 

disease in women of El-Oued region  .  

 The second part: is an biological study concerns the determination of the 

variation and signification of some biochemical, hematological and 

oxidative stress markers in the prognostic and following up of PCOS in 

women. 
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I. Generality on polycystic ovary syndrome 

I  .1. Definition  

     Polycystic ovary/ovarian syndrome (PCOS) is a set of symptoms related to 

an imbalance of hormones that can affect women and girls of reproductives age 

1-7 is defined (Azziz et al., 2004) and diagnosed by a combination of signs and 

symptomes of androgen excess ovarian dysfunction and polycystic ovarian 

morphology on ultrasound 2 this infromational booklet provides guidance for 

those who are concerned that they may have PCOS and those who have already 

been diagnosed .there is also infromation on current efforts to understand and 

treat PCOS (Trikudanathan et al., 2015) . 

I.2. Types of  PCOS 

I.2.1. Insulin resistance PCOS 

       According to the nutritionist, it occurs in 70 per cent of the cases. As cells 

become numb to the effect of insulin, a condition called insulinoma arises which 

causes this type of PCOS. Abdominal weight gain, sugar cravings and fatigue 

are among its symptoms. Regular exercise and movement are helpful to treat 

this. Avoid high sugar food and opt for a balanced diet. Reduce stress and sleep 

well to manage insulin levels. Supplements of magnesium, chromium, NAC and 

inositol can help. 

I.2.2. Adrenal PCOS 

       This occurs during a massive stressful period. Marked indicators are high 

levels of cortisol and DHEA. Reduce stress levels through yoga, meditation and 

good sleep. Avoid high-intensity exercise. Magnesium, vitamin B5 and vitamin 

C can help support the adrenal glands and nervous system. 
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I.2.3. Inflammatory PCOS 

       This type of PCOS occurs due to chronic inflammation. Poor diet and 

unhealthy lifestyle lead to increased testosterone levels, which causes PCOS. 

High C reactive protein (more than 5), headaches, unexplained fatigue, skin 

issues like eczema are some of the symptoms. Maintain good gut health by 

balancing gut bacteria, improving digestive enzymes and repairing leaky gut 

tissue. Avoid food that triggers inflammation. Help yourself with natural anti-

inflammatories such as turmeric, omega 3 fatty acids and antioxidants like NAC. 

I.2.4. Post-pill PCOS 

        This occurs after stopping the intake of oral contraceptive pills. According 

to Pooja, "The artificial Progesterone causes a party in the ovaries after you stop 

the pills", and this can cause PCOS. Taking the pills can stop the symptoms 

temporarily but can worsen the condition once stopped.  This type of PCOS is a 

temporary situation and reversible. Good sleep and low stress can help. 

Nutrients like magnesium, vitamin E, vitamin B6 and zinc are helpful. 

I.3. Symptoms of PCOS 

Hormones are the body’s chemical messengers In women with PCOS, two 

hormones – insulin and androgens (male-type hormones) – are produced in 

higher levels. This imbalance can result in signs and symptoms including 

(Zawadzki J et al 1992): 

  

 Irregular periods (more or less often) or no periods  

 Hair growth on face, stomach and back 

 Loss or thinning of scalp hair 

 Acne (pimples) that can be severe 

 Weight gain 
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 Emotional problems (anxiety, depression  poor body image ) 

 Difficulties getting pregnant 

 Increased risk of type 2 diabetes with earlier onset   

Symptoms of PCOS can vary from woman to women and also change over time 

(Azziz R,et al .,2009) . 

  

Figure 01: Symptoms of PCOS 

I.4. Causes of PCOS 

The cause of PCOS is not yet known but it often runs in families. If any of your 

relatives (mother, aunt’s sisters) are affected with PCOS, your risk of 

developing PCOS may be increased. The symptoms are related to abnormal 

hormone levels: 

 * Testosterone is a hormone that is produced in small amounts by the ovaries in 

all women 

 Women with PCOS have slightly higher than normal levels of 

testosterone and this is associated (Setji TL et al., 2008). With many of 

the symptoms of the condition. 
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 Insulin is a hormone that controls the level of glucose (a type of sugar) in 

the blood.  

PCOS, the body may not respond to insulin (this is known as insulin resistance), 

so the level of glucose is higher. To try to prevent the glucose levels becoming 

higher, your body produces even more insulin high levels of insulin can lead to 

weight gain more insulin. High levels of insulin can lead to weight gain, 

irregular periods, fertility problems and higher levels of testosterone. (Rotterdam 

ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group.2013) . 

I.5. Treatment  

PCOS treatment focuses on managing your individual concerns, such as 

infertility, hirsutism, acne or obesity. Specific treatment might involve lifestyle 

changes or medicatio(Legro RS et al., 2013). 

a. Lifestyle changes 

Your doctor may recommend weight loss through a low-calorie diet combined 

with moderate exercise activities. Even a modest reduction in your weight, for 

example, losing 5 percent of your body weight might improve your condition. 

Losing weight may also increase the effectiveness of medications your doctor 

recommends for PCOS, and can help with infertility (Radosh L et al., 2009). 

b. Medications 

       Combination birth control pills:  Pills that contain estrogen and progestin 

decrease androgen production and regulate estrogen. Regulating your hormones 

can lower your risk of endometrial cancer and correct abnormal bleeding, excess 

hair growth and acne. Instead of pills, you might use a skin patch or vaginal ring 

that contains a combination of estrogen and progestin ( Buzney E et al., 2014 ). 

       Progestin therapy: Taking progestin for 10 to 14 days every one to two 

months can regulate your periods and protect against endometrial cancer. 
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Progestin therapy doesn't improve androgen levels and won't prevent pregnancy. 

The progestin-only minipill or progestin-containing intrauterine device is a 

better choice if you also wish to avoid pregnancy ( Goodarzi MO  et al., 2011) . 

        Clomiphene: This oral anti-estrogen medication is taken during the first 

part of your menstrual cycle. 

      Letrozole (Femara): This breast cancer treatment can work to stimulate the 

ovaries. 

     Metformin: This oral medication for type 2 diabetes improves insulin 

resistance and lowers insulin levels. If you don't become pregnant using 

clomiphene, your doctor might recommend adding metformin. If you have 

prediabetes, metformin can also slow the progression to type 2 diabetes and help 

with weight loss (Homburg R et al., 2013). 

  Gonadotropins: These hormone medications are given by injection. 

 Birth control pills: These pills decrease androgen production that can cause 

excessive hair growth. 

Spironolactone (Aldactone): This medication blocks the effects of androgen on 

the skin. Spironolactone can cause birth defects, so effective contraception is 

required while taking this medication (Romualdi D  et al., 2011). 

 Eflornithine (Vaniqa): This cream can slow facial hair growth in women. 

Olysis: A tiny needle is inserted into each hair follicle. The needle emits a pulse 

of electric current to damage and eventually destroy the follicle. multiple 

treatments.( Tang T  et al., 2012). 
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II.1.Definition 

     Oxidative stress is broadly referred to as an imbalance between the 

generation of the Free radicals which are inherently unstable molecules because 

of balance between the production of reactive species (reactive oxygen specie 

ROS and reactive nitrogen specie RNS) and their clearance by the anti-oxidant 

defense system in favor of the former .( Stefanovic et al ., 2019 ; Betteridge , 

2000). Moreover, oxidative stress has been proven to be associated with many 

diseases, including cancer, diabetes, chronic kidney disease (CKD), 

cardiovascular diseases (CVDs), neurodegenerative diseases,  inflammation 

,atherosclerosis and ageing (El Assar et al ., 2019 ; Shahidi  & Zhong , 2015). 

II.2. Free radicals 

II. 2.1. Definition 

     A free radical can be defined as an atom or molecule containing one or more 

unpaired electrons in valency shell or outer orbit and is capable of independent 

existence. Both ROS and RNS collectively constitute the free radicals and other 

non-radical reactive species (Phaniendra et al., 2015; Kehrer et al., 1993 ) (table 

01 and table 02). These radicals can be produced in cells by losing or accepting 

a single electron, therefore, behaving as oxidants or reductants ( Lobo et al ., 

2010). The main process of ROS generation in mitochondria could be 

schematically presented as O2 → O2- → H2O2 → OH(Luo et al ., 2019). 
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Table 01 : Reactive oxygen species (ROS)( Rahman et al ., 2012 ) 

 

 

Table 02 : Reactive nitrogen species (RNS)( Rahman et al ., 2012)  

 

II. 3.Antioxidants 

     Antioxidant state necessary for Natural physiological function. An imbalance 

in the case of oxidation / antioxidants can cause injury to the tissues of the 

organism (Vidhya et al ., 2018). Antioxidant defense protects biological systems 

from free radical toxicity and includes both endogenous and exogenous 

molecules , that function interactively and synergistically to neutralize free 

radicals, ( Krishnamurthy & Wadhwani , 2012 ; Birben et al., 2012). The term 
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‘antioxidant’ refers to any molecule stable enough to donate an electron to a 

rampaging free radical and neutralize it, thus reducing its capacity to damage a 

target molecule . (Li et al ., 2016) . The antioxidants are present in significant 

amounts in commonly consumed fruits, vegetables, beverages (juices, tea, 

coffee), nuts and cereal products. (Mirończuk-Chodakowska et al., 2018). In a 

biological system, antioxidants can be categorized as enzymatic or non-

enzymatic (Zhao  et al .,2016).  

II.3.1. Endogenous antioxidants  

 Enzymatic antioxidant 

      Enzymatic Activities of superoxide dismutase (SOD), catalase (CAT) and 

glutathione peroxidase (GPX) constitute a first line antioxidant defense system 

which plays a key and fundamental role in the total defense mechanisms and 

strategies in biological systems (ghodaro & Akinloye , 2017). SODs are metal-

containing proteins that catalyze the removal of superoxide, O2 is converted by 

SOD to H2 O2 , which is decomposed to water and oxygen by CAT, preventing 

hydroxyl radicals production (Krishnamurthy & Wadhwani, 2012 ; Liguori et al 

., 2018). However, catalase is absent in the mitochondria, hence the reduction of 

H2O2 to water and lipid peroxides to their corresponding alcohols is carried out 

by Glutathione Peroxidase (GPx). (ghodaro & Akinloye , 2017). Additionally, 

GSH-Px converts peroxides and hydroxyl radicals into nontoxic forms by the 

oxidation of reduced glutathione (GSH) into glutathione disulfide and then 

reduced to GSH by glutathione reductase (Birben  et al ., 2012). 

 Non enzymatic antioxidant  

Non-enzymatic antioxidants include endogenously produced GSH or dietary 

compounds (Zhao  et al ., 2016) . The endogenous  non-enzymatic antioxidants 

are molecules that inter act with RONS and terminate the free radical chain 

reactions: bilirubin, α-tocopherol (vitamin E), and β-carotene are present in 
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blood while albumin and uric acid account for 85% of antioxidant capacity in 

plasma (Wu JQ, Kosten TR  & Zhang XY ., 2013 ). 

 

Figure 02 : Enzymatic and non-enzymatic classification of antioxidants (Li et al 

., 2016) 

II.3.2 Exogenous antioxidants 

Dietary antioxidants such as vitamin E, vitamin C, carotenoids, some minerals 

(e.g. ZnMn, Cu, Se) and polyphenols (flavonoids, phenolic acids, stilbenes, 

lignans) can affect the activity of endogenous antioxidants. Endo- and 

exogenous antioxidants may act synergistically to maintain or reestablish redox 

homeostasis ( Mirończuk-Chodakowska   et al ., 2018). 

II.4.Oxidative stress and PCOS  

      Polycystic ovary syndrome (PCOS) is a public health important disease, 

affecting at reproductive age and associated with reproductive, metabolic, and 

psychological dysfunction (Zhang J, Fan P, Liu H, Bai H 2012). Despite a long 

history of studies on PCOS, its etiology is still unknown about the 

pathophysiology of PCOS, have explained the roles of inflammatory state, 
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endothelial injury, oxidative stress, and genetic mechanisms ( Moran C, Tena G 

et al 2010 ). 

Oxidative stress is referred as the imbalance between oxidants and antioxidants 

and the generation of excessive amounts of reactive oxygen species (ROS). A 

lot of investigations have revealed that oxidative circulating markers are 

significantly increased in patients with PCOS compared with the normal and are 

considered as a potential inducement of PCOS pathogenesis.  (Murri M, Luque-

Ramírez et al .,2013)Oxidative stress biomarkers in PCOS. 

For investigation of the oxidative stress role in the pathogenesis of diseases, 

mainly, we have examined oxidative stress biomarkers including MDA and 

SOD. The evaluation of oxidative stress and antioxidant biomarkers have been 

suggested as useful tools in estimating the risk of oxidative damage and 

associated diseases( Dib M, Garrel C et al .,2002 ) and help in the prevention 

and management of oxidative diseases. 

A. Malondialdehyde 

      MDA results from lipid peroxidation of polyunsaturated fatty acids  (Davey 

MW et al., 2005 ) is stable and can serve as a good biomarker. MDA level in 

PCOS reported in several studies. One meta-analysis showed that circulating 

mean MDA concentrations according to the age and BMI were increased 47% in 

women with PCOS compared with controls .( Northrop-Clewes CA2007 

).  Compared blood MDA level in PCOS patients with healthy controls. They 

showed the MDA level was significantly higher in the PCOS group but was 

independent of obesity.( Kuscu et al 2007) In another study, (Zhang et 

al2006). demonstrated that serum MDA levels in PCOS patients were 

significantly higher than the control group, but BMI and age were not 

recorded.( Dursun P 2006 ) In addition,( Dursun et al .,2001). studied PCOS 

patients and found serum MDA levels in PCOS patients were similar to those of 

BMI and smoking status matched controls (Palacio Jet al., 2006). 
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 Compared PCOS patients with BMI and age matched controls. They 

demonstrated that higher levels of erythrocyte MDA were seen in PCOS patients 

compared with controls. These results also were found by  (Sabuncu et al ., 

2001).  

B. Superoxide dismutase 

SOD is an enzyme and an important antioxidant defense that eliminates 

superoxide anions (O2-), as a major oxygen radical, by catalyzes of them to 

H2O2 and final by GPx converted to water. Several common forms of SOD exist 

depending on the metal cofactor and the protein fold such as the Cu/Zn type, Fe 

and Mn types, and the Ni type ( Barondeau DP et al .,2004). 

SOD activity in PCOS reported in several studies. (Sabuncu et al .,2004) 

determined antioxidant status in women with PCOS evaluated blood SOD level 

in PCOS patients compared with healthy controls. They showed that women 

with PCOS had higher SOD levels than normal subjects. (Moreover, Zhang et 

al., 2001) showed that the serum SOD level in PCOS patients was significantly 

lower than the control group.( Davey MWet al., 2005). 

 Determined the oxidative stress role in endothelial dysfunction in a young, non-

obese group of PCOS patients, measured blood SOD level. They demonstrated 

that SOD levels were significantly higher in a PCOS group than in control 

group. (Northrop-Clewes CA et al .,2007 ). In 2013, the result of one meta-

analysis also showed that the mean SOD activity was 34% higher in PCOS 

patients than in controls ( Murri M et al., 2013) . 

In another study, (Seleem et al., 2014). examined the activity of SOD both in the 

serum and follicular fluid (FF) from women with PCOS undergoing intra 

cytoplasmic sperm injection. They showed SOD activity highly significant 
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decrease both in the mean serum and FF, in PCOS than the control group, and 

suggested serum SOD activity could be a clinical parameter for determining 

systemic oxidative stress in PCOS.(El Refaeey AA., 2014) Further studies are 

needed to examine the mechanism of SOD as the antioxidant defense in PCOS. 

C. Glutathione peroxidase 

      GPx is an enzyme family that protects the organism from oxidative damage 

by reducing lipid hydroperoxides to their corresponding alcohols and reduces 

H2O2 to water. The GPx activity evaluation for anti-oxidant defense assessment 

in PCOS was reported in several studies. (Sabuncu et al., 2001). determined 

oxidant and antioxidant status in women with PCOS. They demonstrated that 

GPx did not differ between a PCOS group and a healthy control 

group.( Kassmann CJ et al .,2004). 

 investigated relation between oxidative stress and the antioxidant system in the 

development of PCOS by measuring GPx activity in PCOS patients and age and 

sex matched healthy control. Results showed that no significant difference was 

found between GPx activities in PCOS patients and the control women. (Baskol 

G  et al., 2012 ) One meta-analysis showed that the mean GPx activity had no 

statistically significant difference in women with PCOS compared with controls. 

However, (Savic-Radojevic et al .,2015). showed that GPx activity of PCOS 

women significantly decreases compared to control (Savic-Radojevic et al 

.,2015).  

D. Reduced glutathione 

      GSH is essential in the regulation of the disulfide bonds of proteins and in 

the disposal of electrophiles and oxidants. The antioxidant function of GSH is 

mediated by this redox-active thiol group that becomes oxidized when GSH 

reduces target molecules ( Hammond CL .,2001).  GSH evaluation for its 
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antioxidant effect in PCOS was reported in several studies. One meta-analysis 

showed that the mean GSH levels were 50% lower in women with PCOS than in 

controls. ( Marí M et al .,2009) . demonstrated that GSH was significantly lower 

in the PCOS patient group than in the control group. In accordance with the 

findings of Sabuncu et al., Dincer et al. also found GSH levels to be 

significantly lower in women with PCOS than in the control group. They 

proposed that GSH depletion might have resulted from increased production of 

ROS in PCOS patients.( Dinger Y et al., 2005). 

E. Vitamin C and E 

     Several vitamins with antioxidant capacities derived from their scavenging of 

oxidant molecules have been studied in PCOS. Studies on vitamin C show that 

this vitamin concentrations are lower in PCOS patients than in controls. 

Kurdoglu et al. reported vitamin C concentrations in serum and Mohan and 

Vishnu reported in erythrocyte are lower in PCOS patients and the same applies 

to circulating vitaminE concentrations.(Kurdoglu Z et al .,2012),(Mohan S, et 

al., 2009) . 
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I. Materials and Methods  

I.1. Patients and reagents 

I.1.1. Study period 

  The period of our study is 7 Months, ( from September 2021 to Mars 2022 )  

the medicine service of hospital… (May 8 Hospital and cancer hospital , 

obstetrics Hospital ) and medical analysis laboratory of el MEJDE ( El Oued) 

and at the Faculty of Natural Sciences and Life at the University of Echahid 

Hamma Lakhdar El-Oued. 

I.1.2. Epidemiological and Risk factors study 

  A standard questionnaire was used to obtain the baseline information which 

Contribute in our study ,with face-to-face interviews by us . This questionnaire 

asked for 67volunteers divided into 83 healthy group as a control and 83 PCOS 

patients and used for evaluation of some Risk factors of the disease. 

I.1.3. Biological study 

  For biological study, this study is carried out on 11 volunteers women aged 

between 18-56years , were divided into two groups ; healthy control women and 

women with PCOS. 

 Inclusion criteria 

 Voluntary live in El-Oued  region . 

 Control group in good health, does not have any pathology. 

 Exclusion criteria 

 Persons are suffering from other acute or chronic pathology. 

I.1.4 Reagents 

   Ethylene  diamine  tetraacetic acid (EDTA), Hydrogen Peroxyde (H2O2) 

,Hydrochloricacid (HCl) , Thiobarbituric acid (TBA) , Salicylic acid , Methanol, 

Tris ,Trichloroacetic acid (TCA) , Copper sulfate (CuSO 4) , Ascorbic acid, 
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DTNB (5,5′-Dithiobis(2-nitrobenzoic acid )), Sodium chloride (NaCl) , 

Butylated hydroxytoluene (BHT) ,Phosphate-buffered (KH₂PO 4,K₂HPO 4), 

folin , NBT , Methionin , riboflavin . 

I.2. Methods 

I.2.1. Collection of data 

  We used a questionnaire including social and clinical data for each volunteer, 

after that collecting the risk and protective factors associated with PCOS. 

I.2.1.1. Sample collection 

   About blood sampling for both groups is done morning fasting . It is 

performed in the vein of the end of the elbow. Blood samples is collected in two  

tubes . Dry tubes are centrifuged at 3000 rpm for 10 minutes, then obtained the 

serum to achieve the dosage of biochemical and oxidative stress markers. 

The anticoagulant tube (EDTA) are used  to realize  the dosage of hematological 

parameter: WBC, RBC, HB, Lymphocyte,VCM, CMH, TMH, Ht…. 

I.2.2. Method of Hematological analysis 

  Hematological analysis (FNS) is performed by the hematology Auto analyzer. 

I.2.3. Biochemical parameters assay 

   Glucose, triglyceride , HDL , LDL ,  a use commercial kits from Spinreact, 

(Spainref:glucose-20121, triglyceride-20131, HDL-20113, cholesterol- 20111. 

and enzyme marker were also measured using commercial kits (Spinreact, ref: 

alkaline phosphatase-20015). 
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I.2.4. Method of estimating oxidative stress parameters 

I.2.4.1. Malondialdehyde (MDA) assay 

    MDA was measured according to the method described by (Yagi, 1976). 

Thiobarbituric acid 0.67% (w/v) was added to aliquots of the sample previously 

precipitated with 10% trichloroacetic acid (w/v). Then the mixture was 

centrifuged, and the supernatant was heated (100°C) for 15 min in a boiling 

water bath. Then cool in a cold water bath for 30 minutes, leaving the tubes 

open to allow evacuation of the gases formed during the reaction and the 

absorbance was measured at 532 nm using a spectrophotometer. The 

concentration of TBARS was determined using the molecular extinction 

coefficient of MDA (a=1.53 105 M-1.Cm-1). 

I.2.4.2. Determination of superoxide dismutase activity assay 

  The assay method of SOD activity using the NBT by the superoxide anion 

(O2.), is used as a basis for detecting of presence of SOD by measuring the 

spectrophotometrically absorbance at 560 nm ( Beauchamp and 

Fridovich,1971). 

           Operating mode 

Collect in tubes Blank Sample 

EDTA-Met 

0.1mM EDTA-13mM 

Met 

1000μL 1000μL 

Phosphate buffer 

(50Mm) 

892.2μL 892.2μL 

Sample 0 50 

Phosphate buffer 1000μL 950μL 

NBT (75μM) 85.2μL 85.2μL 

Riboflavin (2μM) 22.6μL 22.6μL 
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Expression of results 

 

 

Statistical analysis 

  Statistical analysis is performed by the SPSSV20.0 and Minitab softwares. 

Results comparisons were carried out by using the Student T test to compare 

means among the groups, Correlation analysis was carried out using Pearson 

Correlation test and regression analysis was used for other analysis and 

statistical data. Differences were considered statically significant at p <0.05. 

 

𝑆𝑂𝐷 (𝑈/𝑚𝑙)
(𝐷𝑂 𝑏𝑙𝑎𝑛𝑐 – 𝐷𝑂 𝑠𝑎𝑚𝑝𝑙𝑒)

(𝐷𝑂 𝑏𝑙𝑎𝑛𝑐)
 



Chapter II                                                                                                  Results 
 

 

 

 

 

 

 

 

 

 

 

 

Results 

 

 

 

 

 

 

 

 

 

 



Chapter II                                                                                                 Results 
 

 
25 

II. Result  

II.2. Risk factors Study of PCOS  

II.2.1. Description of study population 

Characteristics of the study population are shown in table 03. Women volunteers 

for this study from El-Oued. Our study found of 76 Participants witch divided to 

38 control and 38 PCOS patients. The general data of socioeconomic 

characteristics of the two groups of subjects include age, number of children, 

body weight, mass index, job, educational level, blood group , Blood pressure  

and  social case . The results obtained are homogeneous in both control and 

PCOS patients and   do not have any statistically significant differences ( p > 

0.05).  
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Table 03: Description of study population 

Parameters  Control Stroke patients 

Age ( ys ) 34.16±10.10 26.81±5.54 

Body Weight (kg) 70.41±13.86 71.60±14.22 

Mass index 26.68±4.30 27.42±4.85 

Great blood circulation 11.351±1.111 11.081±1.115 

small blood circulation 6.378±0.924 6.459±0.153 

 

Job 

 

Worker (%) 10.52 11.84 

Retired (%) 39.47 38.15 

 

Educational 

Level 

Middle 

school(%) 

5.26 5.26 

High school 

(%) 

11.84 13.15 

 University 

(%) 

32.89 31.57 

 

Blood type 

A  (%) 9.2 9.2 

B (%) 5.26 10.52 

O (%) 36.83 32.25 

Social case Married (%) 42.10 42.10 

Single (%) 7.89 7.89 

 

II.2.2. Study of socioeconomic and clinic factors 

Odds Ratio (OR) values for socioeconomic factors (Table 04) and clinic-

pathological factors (Table 05) show that use Spices , genetics Factor and 



Chapter II                                                                                                 Results 
 

 
27 

suffering from obesity  are shown To be significant risk factors for polycystic 

ovary syndrome (OR = 3.478 ; p = 0.019, OR=1.276; p=0.403 and  OR = 1.528 ; 

p = 0.299 ) respectively , in addition Nervous , year of taking pills , disease 

recurrence and Mentrual period also shown to be significant risk factors for 

PCOS in the study population (OR = 3,111; p = 0.394, OR=5,940 ; p=0.001, OR 

= 2,000; p = 0.000 and OR= 9,205; P= 0,000 ) respectively . On the contrary 

,playing sport  and movement in daily life are considered protective factors (OR 

= 0.869, p = 0.500 ; OR = 0.045, p = 0.000) respectively , Also smoking , fast 

food , soft drinks , sugars , chemicals , suffering from any other disease , Eat 

candies , getting into trouble , Use of food additives , eating anti-pain medicines 

They are not considered as predictors of PCOS in our population since the OR 

values obtained are not significant. 

Table 04: Comparison of socioeconomic factors of PCOS in patients and 

controls 

 Control 

% 

Patient 

% 

OR CI95% P-value  

Smoking   573.1 37333-

67110 

673.3 

Positive .5761 .1    

Negative .9731 .1    

Fast food    575.5 375.5-

67.5. 

67166 

Positive 53750 5.7..    

Negative 3079. 31713    

 Soft drinks   57361 .7.03-

67.0. 

675.. 

Positive 597.. .073.    

Negative 35719 .3709    

Sugars      67956 57333-

673.3 

67.63 

Positive .073. .3709    

Negative .3709 .073.    

Chemicals   57555 .7.33- 67166 
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67.1. 

Positive .1 .073.    

Negative .1 .3709    

Playing sports   67903 .7..1-

6736. 

67166 

Positive 53750 5579.    

Negative 3079. 39750    

Genetics factor   57..0 3700.-

67.9. 

67.63 

Positive 5.7.. 5.755    

Negative 31713 3.793    

Suffering from any oth

er disease 

  573.. .75.6-

67.13 

67336 

Positive 37.5 5579.    

Negative .67.3 39750    

Eat candies   57.6. .7.3.-

67090 

675.3 

Positive 537.. .073.    

Negative 367.0 3.709    

Getting into trouble   67031 570..-

67..9 

67.39 

Positive 3.7.5 .9731    

Negative 517.3 .5761    

Use of spices   37..9 5673.3-

575.. 

67653 

Positive 367.0 ..755    

Negative 537.. .793    

Use of food additives   57666 .7035-

67396 

6713. 

Positive 517.3 517.3    

Negative 3.7.5 3.7.5    

Suffering from obesity   571.9 .7306-

67131 

67.33 

Positive 56713 5.7..    

Negative 337.. 31713    

Over weight   57551 .7.91-

67..0 

67166 

Positive 537.. .5761    

Negative 367.0 .9731    

Movement in daily life   676.1 675.3-

6755 

67666 
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Positive 3.793 .0761    

Negative 5.755 3731    

 

Table 05: Comparison of the clinic factors of PCOS in patients and control 

 Control 

% 

Patient 

% 

OR CI95% P-

value  

Pills   0.747 0.258-2.161 0.394 

Positive 13.15 10.52    

Negative 3079. 39.47    

Nervous   3.111 1.118-8.147 0.017 

Positive 23.68 36.84    

Negative 26.31 13.15    

year of taking pills   5.940 1.908-18.496 0,001 

Positive 6.57 23.68    

Negative 43.42 26.31    

childbearing year   0.589 0.238-1.459 0.179 

Positive 27.63 21.05    

Negative 22.36 28.97    

cesarean delivery   0.488 0.14761.624 0.188 

Positive 11.84 6.57    

Negative 38.15 43.42    

disease recurrence   2.000 1.455-2.749 0.000 

Positive 0 25    

Negative 50 25    

Menstrual period   9.205 3.225-26.269 0.000 

Positive 14.47 39.47    

Negative 35.52 10.52    

disease detection time   1369.000 82.502-

22716.586 

0.000 

Positive 0 50    

Negative 50 0    

Vitamin D deficiency   573.3 0.11.-3739. 673.3 

Positive 26.31 22.36    

Negative 23.68 27.63    

take medicine   57666 0.399-2.509 67133 

Positive 19.73 19.73    

Negative 30.26 30.26    

Eating antibiotics   1.222 0.438-2.872 67500 

Positive 17.10 18.42    
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Negative 32.89 31.57    

eating anti-pain medicines   67933 0.301-.7.59 67166 

Positive 18.42 28.94    

Negative 31.57 21.05    

 

II.2. Study of biological markers and predictive factors 

II.2.1.Hematological markers 

The results of the hematological analysis for control and PCOS patient are 

illustrated in table 06. The results of show a significant decrease in WBC (P < 

0.000), MCV,  (P < 0.05) HGB, RBC, CMH, CMH but a significant increase  (P 

< 0.05) in sedimentation rate in the PCOS patients group as compared to  the 

control group.  

Table 06: Haematological parameters levels in control and PCOS patient groups 

 Women's groups 

Parameter  Control PCOS Patient P-value 

Hemoglobin (g/dL) 14.150±0.253 11.167±0.750 0.011 

Red blood cells (106/ µl )  4.3983±0.0275 4.648±0.0952 0.028 

Hematocrit   38.160±0.556 36.00±1.43 0.175 

MCV (fl) 84.84±4.05 79.23±12.65 0.440 

TMH (pg) 31.267±0.488 25±1.33 0.002 

CMH (pg) 36.600±0.349 32.340±0.474 0.000 

White blood cells (103/ µl ) 9.600±0.524 7.222±0.330 0.000 

Lymphocytes (%) 2.960±0.107 3.0200±0.0488 0.250 

Sedimentation rate 1h (mm) 10.50±1.52 24.75±3.69 0.006 

Sedimentation rate 2h  (mm) 27±4.25 42.75±4.42 0.009 
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II.2.2.Biochemical markers 

Concerning biochemical markers table 07, For our result demonstrated that a 

significant increase in blood glucose (P > 0.05), total cholesterol (P > 0.001) and 

Triglycerides (P > 0.01)  levels and a significant decrease (P > 0.01)  in HDL 

level in women with PCOS as compared to controls . But serum LDL is no 

significant change ( P> 0.05 ). 

Table 07 : Biochemical parameters levels in control and PCOS patient groups  

 Women's groups 

Parameter Control PCOS Patient P-value  

Blood glucose (g/l) 67.00.±67633. 57.69±67.53 .0.0 

Triglycerides (g/l) 1.2417±0.0415 11.167±0.750 0.003 

Total Cholesterol (g/l) 1.848±0.0446 1.5575±0.0337 0.000 

LDL (g/l) 1.034±0.059 1.026±0.0068 0.304 

HDL (g/l) 67.30.±67655. 67.3.1±676363 .0..0 

 

II.2.3 biochemical urinary parameters 

We note in urine table 08 a significant increase in the value of VO and SG  

(P>0.500) but there is a slight decrease in the value of URO (P<0.500) and pH 

(P>0.01) . 

Table 08: biochemical urinary parameters levels in control and PCOS patient 

groups 

Parameter Control Patient P-value 

Urobilinogen (mg/dl) 2.900±0.224 2.200±1.095 0.226 

Specific gravity 1.0296±0.0011 1.0298±0.0008 0.621 

pH 6.000±0.000 6.600±0.548 0.070 

Volume (ml/day ) 3.000±1.000 2.800±0.837 0.621 
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II.2.4.Oxidative stress markers 

The analysis of blood oxidative stress parameters in control and Polycystic 

ovary patients are shown in table 09 For women our result explained that a 

significant increase ( P < 0.05 ) of MDA level and SOD ( P < 0.001) , in serum 

of patient group compared to control group. but in saliva our result explained 

that a significant increase ( P > 0.500 ) of MDA level and SOD activity   ( P < 

0.001) , in saliva of patient group compared to control group. 

Table 09: Oxidative stress parameters in the blood of control and Polycystic 

ovary patient 

Parameter Control PCOS Patient p-value 

MDA (nmol/ml ) saliva 0.838±0.546 0.739±0.603 0.617 

Serum 0.216±0.256 2.084±2.327 0.043 

SOD (U/ml) saliva 1.641±0.317 1.871±0.099 0.001 

Serum 1.374±0.278 1.835±0.034 0.000 
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III. Discussion  

Polycystic ovary syndrome (PCOS) is a hormonal disorder common among 

women of reproductive age. Women with PCOS may have infrequent or 

prolonged menstrual periods or excess male hormone (androgen) levels. The 

ovaries may develop numerous small collections of fluid (follicles) and fail to 

regularly release eggs. Thus, we will discuss the results we obtained from our 

study. 

III.1.Study of risk factors for PCOS 

The current study showed that there were statistically significant 

differences in the different hematological values between women with PCOS 

and the control group. This finding is consistent with that of (Ucakturk et al 

.,2014) who reported significant differences in hemoglobin, erythrocyte, platelet 

count, and leukocyte count between women with PCOS and women without 

PCOS. Similarly, Rashidi et al., (2017) reported that there is no significant 

difference in serum iron levels between cases (PCOS) and controls. However, in 

study of Han et al., (2015), Hormone levels in women with PCOS affect 

hemoglobin levels. Testosterone is a blood hormone that has a dose-dependent 

stimulatory effect on erythropoiesis (Berria R et al., 2006) and (Coviello AD et 

al., 2007). Moreover, androgen affects bone marrow cells via androgen receptor 

in the bone marrow. The reduced frequency of menstruation in women with 

PCOS is thought to cause differences in hemoglobin levels between women 

without PCOS. Moreover, androgen affects bone marrow cells via androgen 

receptor in the bone marrow. The reduced frequency of menstruation (Claustres 

M et al., 1988). 

In PCOS women there were differences in hemoglobin levels compared to 

women without PCOS. In the current study, there was a significant change in 

WBCs between women with PCOS and controls. A previous study reported a 

positive predictive effect of WBCs and a negative predictive effect of 
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lymphocytes on insulin resistance in women with PCOS. PCOS has been 

associated with metabolic disorders, including obesity, (We also noted in our 

study that the number of obese women is more susceptible to polycystic ovary 

disease). Obesity has a negative impact on female fertility and is associated with 

anovulation, miscarriage, and several pregnancy complications (F. Ramezani 

,2041). 

Abdominal obesity is related to insiulin resistance, chronic anovulation, 

hyperandrogenism, and inflammation in patients with PCOS (D. R. Meldrum, 

2017). Mitochondria may be the main organ that leads to impaired energy 

metabolism in obese patients with PCOS. Increased oxidative stress can induce 

obesity by promoting preadipocyte proliferation and adipocyte differentiation by 

increasing the size of mature adipocytes ( S.Furukawa et al., 2004). 

The results in our study showed that the fluctuation of blood circulation 

was significantly associated with the risk of developing PCOS. This result is in 

agreement with study of  R. Tsutsumi et al ., (2009). The impaired secretion of 

pulsatile gonadotropin-releasing hormone (GnRH), a factor responsible for 

PCOS, originates from the hypothalamus. GnRH causes the pituitary gland to 

release the follicle-stimulating hormone (FSH) and the luteinizing hormone 

(LH). these two hormones are needed for the two phases of the menstrual cycle. 

In PCOS, without these hormones, the egg will not form, and cannot leave the 

follicle. As a result, the cycle is disrupted, resulting in primary or secondary 

amenorrhea, which can be of two types. ( R. Tsutsumi et al ., 2009) 

In our study of women with PCOS, we found that in participants 

experienced a number of distressing symptoms, such as weight gain, facial hair, 

acne, and fertility problems, which over time led to their diagnosis These results 

are also similar to a study studied by Asuncion et al . (Asuncion M et al .,2000 ).  

Consistent with other studies, research participants 9 through 19 reported feeling 
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low self-esteem and depression, all of which were linked to their medical 

condition and obesity. 

III .2.Biological marker study 

We found significant changs in TG, LDL cholesterol, and HDL cholesterol, 

among patients with PCOS and control subjects. Nevertheless, lower HDL 

cholesterol were observed in patients with PCOS with higher TG, and 

cholesterol in PCOS patients compared to controls. Which are in agreement with 

study of Goldstein et al., (2014). In our study low HDL was observed as a 

dyslipidemia variable in cases. This is similar to findings Goldstein (A, Jutel A 

et al .,2014 ) where obtained that low HDL has been seen in 93.3 percent of 

cases with PCOS. The cause of dyslipidemia in PCOS may be hyperinsulinemia 

and hyperandrogenemia. This allowed adipocytes to undergo increased lipolysis 

caused by catecholamine and release free fatty acids into the circulation. 

Increased free liver fatty acids cause VLDL secretion, leading to 

hypertriglyceridemia. Hypertriglyceridemia leads through the reverse 

cholesterol transfer pathway to reduced HDL cholesterol and elevated LDL 

cholesterol levels. The further androgenic priming of adipocytes in early life 

predisposes PCOS-associated dyslipidemia (Cinar et al., 2011 ). Also our results 

are in agreement with results of Khomami et al (2016) and Jones et al (2015) 

which showed increased cholesterol, triglycerides and decreased HDL in obese 

PCOS females compared to non-obese and control group. Also, Jayasekara et al 

(2012) showed that in PCOS, there were statistically significant increases in 

serum cholesterol, LDL and triglycerides relative to the matched control group, 

while serum HDL was lower in PCOS than control group. 

III .3. Syudy of Hematological markers 

It has been observed in our study that there is a strong relationship between 

immunodeficiency and polycystic ovary disease, and this was agreed with 

Hadigan C et al. 
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Metabolic abnormalities including insulin resistance, dyslipidemia, and 

increased visceral adiposity are frequently observed in HIV-infected women 

receiving highly active antiretroviral therapy (Hadigan C et al .,1999). In non-

HIV-infected women, truncal adiposity and insulin resistance are often 

associated with features of the polycystic ovary syndrome (PCOS), including 

amenorrhea, increased androgen levels, reduced SHBG, increased LH to FSH 

ratio, and multiple small ovarian follicles (Dong KL et al ., 1999). Prior studies 

have demonstrated that the prevalence of insulin resistance and diabetes is more 

frequent in women with PCOS than an age- and body mass index (BMI)-

matched group of women. As many as 35% of women with PCOS have 

impaired glucose tolerance, whereas 10% are diabetic before the age of 40 yr 

(Ehrmann DA et al ., 1999). Insulin resistance in PCOS is unique in that the 

ovaries are resistant to insulin-mediated glucose uptake, whereas mitogenic 

response to insulin is sustained Hyperinsulinemia may contribute to 

hyperandrogenemia through enhanced LH-stimulated androgen secretion from 

the ovary (Nestler JE et al .,1998) and reduced circulating SHBG  .  

Among HIV-infected women, little is known regarding the prevalence of 

PCOS features, e.g. menstrual dysfunction, increased ovarian follicles, and 

hormonal dysfunction. In a prior study, we demonstrated an increased LH to 

FSH ratio in a small number of HIV-infected women with lipodystrophy 

(Hadigan C et al .,2000). The purpose of the current study was to characterize 

ovarian morphology and reproductive indices in a large cohort of HIV-infected 

women in comparison with healthy age- and BMI-matched control subjects. To 

our knowledge, prior studies have not assessed PCOS features, including 

ovarian morphology among HIV-infected women and control subjects similar in 

age, weight, and race.(Dolan SE et al ., 2004). 
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III .4. Study of oxidative stress markers 

One of the basic characteristics of PCOS is increased serum levels of 

oxidative stress markers (Kucukaydın Z et al., 2016). We demonstrated in a 

previous study that increased oxidative stress in the body could contribute to the 

pathogenesis of PCOS (Uyanikoglu H et al., 2017). Although no consensus has 

been reached the formation of oxidative stress, one theory is related to the 

increased number of mononuclear cells that develop secondarily to 

hyperglycaemia in PCOS patients. Increased amounts of mononuclear cells 

cause enhanced production of inflammatory cytokines and free oxygen radicals 

(Isik H et al., 2016 ). Molecular damage due to free oxygen radicals has been 

suggested to play an important role in the aetiopathogenesis of PCOS (Zuo T et 

al., 2016 ). 

In the case of patients with PCOS, significant values of MDA 

concentrations were found compared to the PCOS group. This probably suggests 

a different mechanism of disorders relative to OS in patients with PCOS. 

Moreover, MDA has been associated with an increase in TChol and especially 

LDL; therefore, it appears that  an increase in LDL are the major cause of MDA 

(Andrews PJ et al., 2011). 

Malonyldialdehyde (MDA) is produced enzymatically by the breakdown of 

unstable hydroperoxides during peroxidation of unsaturated fatty acids ( Gürdöl 

F et al .,2008). Measurement of MDA levels in plasma or serum provides a 

convenient in vivo index of lipid peroxidation and represents a non-invasive 

biomarker of oxidative stress often clinically employed to investigate radical 

mediated physiological and pathological conditions (Merendino RA et al 

.,2003). In the present study, MDA was higher in the PCOS group in 

comparison to the healthy group. 

In a study realized by Macut et al (2011), oxidative stress factors were 

measured in 23 women with PCOS and 23 healthy women. In consistent to our 
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study, MDA was significantly higher in the PCOS group in comparison to the 

healthy group. In previous study it was observed that, obese women with PCOS 

were more likely to have oxidative stress .In our study, similar results were also 

seen (Macut D et al., 2011). 

Lipid peroxidation is defined as a reaction in which oxidants such as free 

radicals or unusual species attack lipids with carbon-carbon double bonds, 

notably polyunsaturated fatty acids (PUFAs), resulting in the extraction of 

hydrogen from carbon and the introduction of oxygen. as previously described 

in lipid peroxyl radicals and hydroperoxides (derouiche et al., 2020). 

Glycolipids, phospholipids (PL), and cholesterol (Ch) are all known 

peroxidation targets. Enzymes including lipooxygenase, cyclooxygenase, and 

cytochrome P450 can also oxidize lipids (see above, Lipids as Signaling 

Molecules). Cells can improve cell survival or induce cell death in response to 

membrane lipid peroxidation, depending on cellular metabolic conditions and 

repair capacity. Cells induce their own maintenance and survival under 

physiological or low levels of lipid peroxidation (subtoxic circumstances) by 

activating constitutive antioxidant defense mechanisms or signaling pathways 

that regulate antioxidant proteins, which leads to an adaptive stress response. 

(Jitca et al., 2022). In contrast, under medium or high levels of lipid 

peroxidation (toxic conditions), the extent of oxidative damage outweighs the 

ability to repair, and cells induce apoptosis or necrotic apoptosis; Both processes 

ultimately lead to molecular cell damage that can facilitate the development of 

various pathological conditions and accelerated aging.(Juan et al., 2021). 

In this study, there was a statistically significant increase in mean serum 

SOD activity in PCOS compared to the control group. These results were in 

agreement with (Zhang et al .,2008). This systemic elevation in SOD activity 

due to SOD use may be in response to increased ROS production due to both 

hyperglycemia and excess free fatty acids. It has been reported that OS in PCOS 

leads to an inflammatory state that may contribute to co-morbidities such as 
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abdominal obesity, endothelial dysfunction, dyslipidemia, hyperandrogenism, 

elevated insulin levels, and insulin resistance (Rajendran S et al 2009; Gonzalez 

F ,et al., 2006).  SODs play a critical role in the body's antioxidant defense 

against oxidative stress. SOD's therapeutic potential and physiological value 

have been demonstrated in a number of investigations. The enzyme has anti-

inflammatory properties as well as the ability to inhibit precancerous cell 

alterations. Natural SOD levels in the body decline as people age, making them 

more vulnerable to oxidative stress-related disorders (Robbins D et al ., 2014). 

SOD is used as an anti-aging ingredient and antioxidant in cosmetics and 

personal care products because of its ability to prevent wrinkles, fine lines, and 

age spots by reducing free radical damage to the skin. It also aids wound 

healing, softens scar tissue, protects against UV rays, and reduces other signs of 

aging. RBC-related illnesses, cystic fibrosis (CF), postcholecystectomy pain 

syndrome, malignant breast disease, steroid-sensitive nephrotic syndrome, 

amyotrophic lateral sclerosis, neuronal apoptosis, AIDS, and cancer have all 

been linked to SOD ((Michalak M et al ., 2021). Furthermore, some researches 

have claimed that SOD activity and Alzheimer's disease have a substantial 

relationship. Treatment with SOD has also been shown to aid recovery from 

mustard gas burns. SOD enzymes have been proven to be quite beneficial in 

numerous animal models of cardiac ischemia-reperfusion injury, inflammation, 

and cerebral ischemia-reperfusion injury, among others. SOD mimetics (small 

molecule catalytic antioxidants) have the potential to treat oxidative stress-

related illnesses. Synthetic chemicals called SOD mimetics effectively convert 

O2- into H2O2, which is then transformed into water by catalase (Kocot J et al., 

2018). 
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Conclusion 

Polycystic ovaries are an important cause of infertility in most women in 

the world. Several international studies have shown the importance of 

developing diagnostic tools to help control and determine the extent of this 

syndrome. Several risk factors have been studied to determine which one is 

actually responsible for the formation of multiple cysts in women's genitals. 

Our study results show that genetics Factor and suffering from obestiy are 

shown to be significant risk factors for polycystic ovary syndrome which 

indicates the importance of social behavior and diet in causing PCOS. By 

contrast, the playing sport and movement in daily life are considered protective 

factors Against the formation of polycystic syndrome in a population El- Oued   .  

Through the results of this study, we conclude that this disease leads to a 

significant imbalance in biochemical parameters such as Blood glucose 

٫Triglycerids, total cholesterols, leukocyte and erythrocyte lineage. This 

indicates that the body is affected by the metabolic and physiological aspects of 

this disease  

The SOD activity in both salive and Sérum  and MDA (Increase), Confirm 

the presence of oxidative stress associated with PCOS. 

In detecting or determining the causes of the disease, what we found 

through the results of the analysis of MDA and SOD in serum and saliva showed 

that it contributes to the diagnosis of PCOS diseases. This confirms that 

oxidative stress is the explanation for the pathophysiological mechanism that 

causes PCOS through various socioeconomic and clinic risk factors. 
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Prospects: 

Given the importance of these findings, they open up prospects for 

empirical and other in-depth studies that will allow us to clearly identify the 

following: 

 Determine other factors associated with the risk of developing polycystic 

ovaries 

 A comparative study of risk factors between the El-Oued and other 

regions. 

 Determining the diet and daily life behaviors that reduce the incidence of 

cystic syndrome. 



 

 

 

 

 

 

 

 

 

 

 

 

Bibliographical 

references 
 

 

 

 

 

 

 

 

 

 

 



Bibliographical references 
 

 
45 

Bibliographical references 

1. Abdullah A , Ssefer V , Ertugrul U , Osman E , Esref A , Ugur ÇM , Adalet A , Yavuz 

Y, Faysal E, Nebahat T. (2013 ). Evaluation of serum oxidant /antioxidant balance in 

patients with acute pcos . J Pak Med Assoc , 63(5) : 590-592 .  

2. Azziz, R. et al. (2004).The prevalence and features of the polycystic ovary syndrome in an 

unselected population. J. Clin. Endocrinol. Metab. 89(6), 2745–2749.  

3. Azziz, R., Marin, C., Hoq, L., Badamgarav, E. & Song, P. (2005).Health care-related 

economic burden of the polycystic ovary syndrome during the reproductive life span. J. Clin. 

Endocrinol. Metab. 90(8), 4650–4658 . 

4. Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES, Yildiz BO .(2004). The 

prevalence and features of the polycystic ovary syndrome in an unselected population. J Clin 

Endocrinol Metab 89:2745–2749 

5. Asuncion M, Calvo RM, San Millan JL, Sancho J, Avila S, Escobar-Morreale HF. 

(2000). A prospective study of the prevalence of the polycystic ovary syndrome in unselected 

Caucasian women from Spain. J Clin Endocrinol Metab.;85(7):2434–2438. 

6. Azziz R , Woods KS , Reyna R , Key TJ , Knochenhauer ES , Yildiz BO. (2004). The 

prevalence and features of the polycystic ovary syndrome in an unselected population. J Clin 

Endocrinol Metab 89:2745–2749. 

7. Bani Mohammad, M. & Majdi, S. A. (2017). Polycystic ovary syndrome (PCOS), 

diagnostic criteria, and AMH. Asian Pac. J. Cancer Prev. 18(1), 17–21.  

8. Balta, S.; Celik, T.; Mikhailidis, D.P.; Ozturk, C.; Demirkol, S.; Aparci, M. (2016). 

Iyisoy, A. The relation between atherosclerosis and the neutrophil–lymphocyte ratio. Clin. 

Appl. Thromb./Hemost. , 22, 405–411.  

9. Barondeau DP, Kassmann CJ, Bruns CK, Tainer JA, Getzoff ED.  (2004). Nickel 

superoxide dismutase structure and mechanism. Biochemistry. 43:8038–47.  

10. Barbieri RL, Makris A, Ryan KJ. (1984). Insulin stimulates androgen accumulation in 

incubations of human ovarian stroma and theca. Obstet Gynecol 64:73S–80S 

11. Bayram F, Kocer D, Ozsan M, Muhtaroglu S.(2012). Evaluation of endothelial 

dysfunction, lipid metabolism in women with polycystic ovary syndrome: relationship of 

paraoxonase 1activity, malondialdehyde levels, low-density lipoprotein subfractions, and 

endothelial dysfunction. Gynecol Endocrinol 22 (7:)497-50 . 

12. Berria R, Gastaldelli A, Lucidi S, et al. (2006). Reduction in hematocrit level after 

pioglitazone treatment is correlated with decreased plasma free testosterone level, not 



Bibliographical references 
 

 
46 

hemodilution, in women with polycystic ovary syndrome. Clin Pharmacol Ther; 80: 105–114. 

doi: 10.1016/j.clpt.2006.03.014 . 

13. Beaucoup C , Fridovich I .(1971).Superoxide dismutase : Improved assays and  

an assay applicatuion to acrylamide gels .Analytical Biochemistry , 44(1) : 276-287. 

14. Betteridge DJ .(2000). What Is Oxidative Stress? Metabolism,  49( 2) : 3-8 . 

15. Bhattacharya S. (2014). Reactive Oxygen Species and Cellular Defense System. Free 

Radicals in Human Health and Disease, 18 :17–29. 

16. Book CB, Dunaif A. (1999). Selective insulin resistance in the polycystic ovary 

syndrome. J Clin Endocrinol Metab 84:3110–3116 

17. Birben E , Sahiner UM , Sackesen C , Erzurum S ,  Kalayci O. (2013) .Oxidative 

stress and antioxidant defense. World Allergy Organ J ,5(1) : 9–19 

18. Bozdag, G., Mumusoglu, S., Zengin, D., Karabulut, E. & Yildiz, B. O. (2016).The 

prevalence and phenotypic features of polycystic ovary syndrome: a systematic review and 

meta-analysis. Hum. Reprod. 31(12), 2841–2855 . 

19. Bousmpoula, A.; Kouskouni, E.; Benidis, E.; Demeridou, S.; Kapeta-Kourkouli, R.; 

Chasiakou, A.; Baka, S. (2018). Adropin levels in women with polycystic ovaries 

undergoing ovarian stimulation: Correlation with lipoprotein lipid profiles. Gynecol. 

Endocrinol. , 34, 153–156.  

20. Bremer, A. A. (2010). Polycystic ovary syndrome in the pediatric population. Metab. 

Syndr. Relat. Disord. 8(5), 375–394 . 

21. Buzney E, Sheu J, Buzney C, Reynolds RV. (2014 ). Polycystic ovary syndrome: a 

review for dermatologists: Part II. Treatment. J Am Acad Dermatol.; 71(5):859.e1-859.e15. 

22. Carmina E. (2009). Cardiovascular risk and events in polycystic ovary syndrome. 

Climacteric 12(Suppl 1):22–25. 

23. Chang RJ. (2004).  A practical approach to the diagnosis of polycystic ovary syndrome. 

Am J Obstet Gynecol 191:713–717 

24. Cinar N, Kizilarslanoglu MC, Harmanci A et al.  .(3122 ) Depression, anxiety and 

cardiometabolic risk in polycystic ovary syndrome. Human Reproduction, 26: 

3339–45 . 

25. Crete J, Adamshick P. (2011). Managing polycystic ovary syndrome: What our patients 

are telling us. Journal of Holistic Nursing, 29: 256–266. 



Bibliographical references 
 

 
47 

26. Coviello AD, Kaplan B, Lakshman KM, et al. (2008). Effects of graded doses of 

testosterone on erythropoiesis in healthy young and older men. J Clin Endocrinol Metab; 93: 

914–919. doi: 10.1210/jc.2007-1692  

27. Claustres M, Sultan C. (1988). Androgen and erythropoiesis: evidence for an androgen 

receptor in erythroblasts from human bone marrow cultures. Horm Res; 29: 17–22. doi: 

10.1159/000180959 

28. Chen, X. et al. (2008).Prevalence of polycystic ovary syndrome in unselected women 

from southern China. Eur. J. Obstet. Gynecol. Reprod. Biol. 139(1), 59–64 . 

29. Cui, L.; Li, G.; Zhong, W.; Bian, Y.; Su, S.; Sheng, Y.; Shi, Y.; Wei, D.; Zhang, W.; 

Zhao, H.; et al. (2015). Polycystic ovary syndrome susceptibility single nucleotide 

polymorphisms in women with a single PCOS clinical feature. Hum. Reprod. , 30, 732–736.  

30. Cui, L.; Zhao, H.; Zhang, B.; Qu, Z.; Liu, J.; Liang, X.; Zhao, X.; Zhao, J.; Sun, Y.; 

Wang, P.; et al. (2012). Genotype–phenotype correlations of PCOS susceptibility SNPs 

identified by GWAS in a large cohort of Han Chinese women. Hum. Reprod. , 28, 538–544.  

31.  Davey MW, Stals E, Panis B, Keulemans J, Swennen RL. (2005). High-throughput 

determination of malondialdehyde in plant tissues. Anal Biochem. 347:201–7.  

32. Derouiche S , Atoussi N ,  Guediri S. (2018). The Study of Socioeconomic and Clinic 

Risk Factors of Breast Cancer in Algerian Women Population. Frontiers in Biomedical 

Technologies, 5(3-4) : 51-57. 

33. Derouiche S , Doudi D , Atia N. ( 2018). Study of Oxidative Stress during Pregnancy. 

Glob J Pharmaceu Sci 2018, 4(5): GJPPS.MS.ID.555646. 

34. Dong KL, Bausserman LL, Flynn MM, Dickinson BP, Flanigan TP, Mileno MD, 

Tashima KT, Carpenter CC. (1999). Changes in body habitus and serum lipid abnormalities 

in HIV-positive women on highly active antiretroviral therapy (HAART). J Acquir Immune 

Defic Syndr 21:107–113 

35. Diamanti-Kandarakis E , Kouli CR , Bergiele AT , Filandra FA , Tsianateli TC , 

Spina GG , Zapanti ED , Bartzis MI.( 1999). A survey of the polycystic ovary syndrome in 

the Greek island of Lesbos: hormonal and metabolic profile. J Clin Endocrinol Metab 

84:4006–4011. 

36. Dib M, Garrel C, Favier A, Robin V, Desnuelle C. (2002). Can malondialdehyde be 

used as a biological marker of progression in neurodegenerative disease? JNeurol.  249:367–

74.  



Bibliographical references 
 

 
48 

37. Dinger Y, Akcay T, Erdem T, Ilker Saygili E. (2005). Gundogdu S. DNA damage, 

DNA susceptibility to oxidation and glutathione level in women with polycystic ovary 

syndrome. Scand J Clin Lab Invest. 65:721–8 

38. Djouadi A , Derouiche  S. (2017). Study of fluoride-induced haematological alterations 

and liver oxidative stress in rats. World J. Pharm. Pharm, Sci. 6(5) : 211-221. 

39. Dursun P, Demirtaş E, Bayrak A, Yarali H. (2006). Decreased serum paraoxonase 1 

(PON1) activity: An additional risk factor for atherosclerotic heart disease in patients with 

PCOS? Human Reprod.  21:104–8 

40. D. R. Meldrum, “Introduction,” Fertility and Sterility, (2017)vol. 107,no. 4, pp. 831-

832 . Ehrmann DA .(2005). Polycystic ovary syndrome. N Engl J Med 352:1223–1236  

41.  Ehrmann DA, Barnes RB, Rosenfield RL, Cavaghan MK, Imperial J.(1999). 

Prevalence of impaired glucose tolerance and diabetes in women with polycystic ovary 

syndrome. Diabetes Care 22:141–146 

42. Esterbauer H , Schaur RJ , Zollner H. (1991). Chemistry and biochemistry of 4-

hydroxynonenal, malonaldehyde and related aldehydes. Free Radic Biol Med 11:81–128. 

43. Fan P, Liu H, Wang Y, Zhang F, Bai H.(2012).  Apolipoprotein E-containing HDL-

associated platelet-activating factor acetylhydrolase activities and malondialdehyde 

concentrations in patients with PCOS. Reprod Biomed Online. 

24 (2:)197-205. . 

44. Ferriman, D.; Gallwey, J. (1961). Clinical assessment of body hair growth in women. J. 

Clin. Endocrinol. Metab. , 21, 1440–1447. 

45. Franks, S., McCarthy, M. I. & Hardy, K. (2006). Development of polycystic ovary 

syndrome: involvement of genetic and environmental factors. Int. J. Androl. 29(1), 278–285.  

46. F. Ramezani Tehrani, H. Rashidi, M. Bahri Khomami, M. Tohidi, and F. Azizi. 

(2014). ―-e prevalence of metabolic disorders in various phenotypes of polycystic ovary 

syndrome: a community based study in Southwest of Iran,‖ Reproductive Biology and 

Endocrinology, vol. 12, no. 1, p. 89,. 

47. Gervasoni C, Ridolfo AL, Trifiro G, Santambrogio S, Norbiato G, Musicco M, 

Clerici M, Galli M, Moroni M. (1999). Redistribution of body fat in HIV-infected women 

undergoing combined antiretroviral therapy. AIDS 13:465–471 

48. Goodarzi MO, Dumesic DA, Chazenbalk, et al.(2011). Polycystic ovary syndrome: 

etiology, pathogenesis and diagnosis. Nat Rev. 219-231. 

49. Ganie, M. A. et al. (2019).Epidemiology, pathogenesis, genetics & management of 

polycystic ovary syndrome in India. Indian J. Med. Res. 150(4), 333–344.  



Bibliographical references 
 

 
49 

50. Gourgari E, Lodish M, Keil M et al. (2016). Bilateral Adrenal Hyperplasia as a 

Possible Mechanism for Hyperandrogenism in Women with Polycystic Ovary Syndrome. J 

Clin Endocrinol Metab., 101: 3353. 

51. Goldstein A, Jutel A, Drew K. (2014).  Social issues in diagnosis. Baltimore, MD: John 

Hopkins University 

52. Gomathi, K.; Shaafie, I.; Mummigatti, K.; Shahid, S.; Sreedharan, J. (2011). 

Biochemical parameters in women with polycystic ovary syndrome in Ajman, UAE. Nepal J. 

Obstet. Gynaecol. , 6, 7–10.  

53. Gonzalez F, Rote NS, Minium J, Kirwan JP.(2006). Reactive oxygen species induced 

oxidative stress in the development of insulin resistance and hyperandrogenismin polycystic 

ovary syndrome. J Clin Endocrinol Metab. 2006;91(1):336–340.  

54. Gürdöl F, Cimsit M, Öner-Iyidogan Y, Körpinar S,Yalçinkaya S, Koçak H.(2008). 

Early and late effects of hyperbaric oxygen treatment on oxidative stress parameters in 

diabetic patients. Physiol Res. 57(1):41. 

55. Hadigan C, Corcoran C, Piecuch S, Rodriguez W, Grinspoon S. (2000). 

Hyperandrogenemia in human immunodeficiency virus-infected women with the 

lipodystrophy syndrome. J Clin Endocrinol Metab 85:3544–3550 

56. Hadigan C, Miller K, Corcoran C, Anderson E, Basgoz N, Grinspoon S. (1999). 

Fasting hyperinsulinemia and changes in regional body composition in human 

immunodeficiency virus-infected women. J Clin Endocrinol Metab 84:1932–1937 

57. Hammond CL, Lee TK, Ballatori N. (2001). Novel roles for glutathione in gene 

expression, cell death, and membrane transport of organic solutes. J Hepatol.  34:946–54.  

58. Han Y, Kim HS, Lee HJ, et al .(2015). Metabolic effects of polycystic ovary syndrome 

in adolescents. Ann Pediatr Endocrinol Metab 2015; 20: 136. doi: 10.6065/apem..20.3.136 

59. Hopkinson ZE, Sattar N, Fleming R, Greer IA.(1998).  Polycystic ovarian syndrome: 

the metabolic syndrome comes to gynaecology. BMJ. 317(7154):329–332. 

60. Homburg R, Ray A, Bhide P, et al. (2013). The relationship of serum anti-Mullerian 

hormone and polycystic ovarian morphology and polycystic ovary syndrome: a prospective 

cohort study. Hum Reprod .22:1077-102.  

61. Hossein Rashidi B, Shams S, Shariat M, et al. (2017). Evaluation of serum hepcidin 

and iron levels in patients with PCOS: a case-control study. J Endocrinol Invest; 40: 779–784. 

doi: 10.1007/s40618-017-0632-z. 

62. Iuhas, C.I.; Costin, N.; Dan, M.( 2012). Lipid parameters in patients with polycystic 

ovary syndrome. Appl. Med. Inform. , 31, 27–32.  



Bibliographical references 
 

 
50 

63. Isik H, Aynioglu O, Timur H, Sahbaz A, Harma M, Can M, et al. (2016). Is xanthine 

oxidase activity in polycystic ovary syndrome associated with inflammatory. 

64. Jîtcă, G., Ősz, B. E., Tero-Vescan, A., Miklos, A. P., Rusz, C. M., Bătrînu, M. G., & 

Vari, C. E. (2022). Positive Aspects of Oxidative Stress at Different Levels of the Human 

Body: A Review. Antioxidants, 11(3), 572. 

65. Jones GL, Hall JM, Lashen HL et al. (2011). Health related quality of life among 

adolescents with polycystic ovary syndrome. Journal of Obstetric, Gynecologic, and Neonatal 

Nursing, 40: 577–588. 

66. Juan, C. A., Pérez de la Lastra, J. M., Plou, F. J., & Pérez-Lebeña, E. (2021). The 

chemistry of reactive oxygen species (ROS) revisited: outlining their role in biological 

macromolecules (DNA, lipids and proteins) and induced pathologies. International Journal of 

Molecular Sciences, 22(9), 4642. 

67. Karadeniz M, Erdoğan M, Ayhan Z, Yalcın M, Olukman M,Cetinkalp S, et 

al.(2011). Effect Of G2706A and G1051A polymorphisms of the ABCA1 gene on the lipid, 

oxidative stress and homocystein levels in Turkish patients with polycystıc ovary syndrome. 

Lipids Health Dis. 10(1):1. 

68. K. G. M. M. Alberti, R. H. Eckel, S. M. Grundy et al. (2009). Harmonizing the 

metabolic syndrome,‖ Circulation, vol. 120,no. 16, pp. 1640–1645. 

69. Kocot J, Kiełczykowska M, Luchowska-Kocot D, Kurzepa J, Musik I.(2018). 

Antioxidant Potential of Propolis, Bee Pollen, and Royal Jelly: Possible Medical Application. 

Oxid Med Cell Longev. May 2;2012:7074209 . doi: 10.1155/2018/7074209. PMID: 29854089; 

PMCID:PMC5954854. 

70. Khomami MB, Tehrani FR, Hashemi S et al ( .3122). Of PCOS symptoms, hirsutism 

has the most significant impact on the quality of life of Iranian women. PLoS ONE, 10: 

e0123608. 

71. Kuşçu NK , Var A .(2009). Oxidative stress but not endothelial dysfunction exists in 

non-obese, young group of patients with polycystic ovary syndrome. Acta Obstet Gynecol 

Scand 88:612–617. 

72. Kumar, A.N.; Naidu, J.N.; Uppala Satyanarayana, K.R.; Anitha, M. 

(2016). Metabolic and endocrine characteristics of Indian women with polycystic ovary 

syndrome. Int. J. Fertil. Steril.  10, 22.  

73. Kurdoglu Z, Ozkol H, Tuluce Y, Koyuncu I. (2012). Oxidative status and its relation 

with insulin resistance in young non‑obese women with polycystic ovary syndrome. J 

Endocrinol Inve 35:317‑ . 



Bibliographical references 
 

 
51 

74. Kucukaydın Z, Duran C, Basaran M, Camlica F, Erdem SS, Basaran A, et al. 

(2016).Plasma total oxidant and antioxidant status after oral glucose tolerance and mixed meal 

tests in patients with polycystic ovary syndrome. J Endocrinol Invest. 39:1139–1148. 

75. Legro RS, Arslanian SA, Ehrmann DA, et al.(2013). Endocrine Society. Diagnosis and 

treatment of polycystic ovary syndrome: an Endocrine Society clinical practice guideline. J 

Clin Endocrinol Metab. 98(12):4565-4592. 

76. Liu, J. et al. (2021).Measuring the global disease burden of polycystic ovary syndrome 

in 194 countries: Global Burden of Disease Study 2017. Hum Reprod. 36(4), 1108–1119 . 

77. Marí M, Morales A, Colell A, García-Ruiz C, Fernández-Checa JC. (2009). 

Mitochondrial glutathione,a key survival antioxidant. Antioxid Redox Signal.  11:2685–700.  

78. Macut, D.; Damjanovic, S.; Panidis, D.; Spanos, N.; Glisic, B.; Petakov, M.; Rousso, 

D.; Kourtis, A.; Bjekic, J.; Milic, N. (2006). Oxidised low-density lipoprotein 

concentration–early marker of an altered lipid metabolism in young women with PCOS. Eur. 

J. Endocrinol. , 155, 131–136. 

79. Macut D, Simic T, Lissounov A, Pljesa-Ercegovac M,Bozic I, Djukic T, et al. (3122). 

Insulin resistance in non-obese women with polycystic ovary syndrome: relation to 

byproducts of oxidative stress. Exp Clin Endocrinol Diabetes  .119(07:)451.  

80.  Merendino RA, Salvo F, Saija A, Di Pasquale G, Tomaino A, Minciullo PL, et al. 

(2003). Malondialdehyde in benign prostate hypertrophy: a useful marker? Mediators 

Inflamm .12(2:)127-2  

81. Miazgowski, T., Martopullo, I., Widecka, J., Miazgowski, B. & Brodowska, A. 

(2019).National and regional trends in the prevalence of polycystic ovary syndrome since 

1990 within Europe: the modeled estimates from the Global Burden of Disease Study 2016. 

Arch. Med. Sci. AMS. 17(2), 343–351 . 

82. Michelmore KF, Balen AH, Dunger DB, Vessey MP. (1999). Polycystic ovaries and 

associated clinical and biochemical features in young women. Clin Endocrinol (Oxf). 

51(6):779–786. 

83. Michalak M, Pierzak M, Kręcisz B, Suliga E. Bioactive Compounds for Skin Health: 

A Review. Nutrients. (2021). Jan 12;13(1):203. doi: 10.3390/nu13010203. PMID: 33445474; 

PMCID: PMC7827176. 

84. Mohan S, Priya V. (2009). Lipid peroxidation, glutathione, ascorbic acid,vitamin E, 

antioxidant enzyme and serum homocysteine status in patients with polycystic ovary 

syndrome. Biol Med 1:44‑9. 



Bibliographical references 
 

 
52 

85. Moran C, Tena G, Moran S, Ruiz P, Reyna R, Duque X. (2010). Prevalence of 

polycystic ovary syndrome and related disorders in Mexican women. GynecolObstet 

Invest. ;69:274–80.  

86. Murray, C. J. L. et al. (2020). Global burden of 87 risk factors in 204 countries and 

territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. 

Lancet 396(10258), 1223–1249 . 

87.  Murri M, Luque-Ramírez M, Insenser M, Ojeda-Ojeda M, Escobar-Morreale HF. 

(2013). Circulating markers of oxidative stress and polycystic ovary syndrome (PCOS): A 

systematic review and meta-analysis. Human Reprod Update.  19:268–88.  

88. Naidu, J.N.; Swapna, G.N.; Kumar, A.N.; Krishnamma, M.; Anitha, M. (2013). 

Importance of elevated insulin resistance, dyslipidemia and status of antioxidant vitamins in 

polycystic ovary disease. Free Radic. Antioxid. , 3, 17–19.  

89. Nestler JE, Jakubowicz DJ, de Vargas AF, Brik C, Quintero N, Medina F. (1998). 

Insulin stimulates testosterone biosynthesis by human thecal cells from women with 

polycystic ovary syndrome by activating its own receptor and using inositolglycan mediators 

as the signal transduction system. J Clin Endocrinol Metab 83:2001–2005. 

90. Nestler JE, Powers LP, Matt DW, Steingold KA, Plymate SR, Rittmaster RS, Clore 

JN, Blackard WG .(1991). A direct effect of hyperinsulinemia on serum sex hormone-

binding globulin levels in obese women with the polycystic ovary syndrome. J Clin 

Endocrinol Metab 72:83–89. 

91. Northrop-Clewes CA, Thurnham DI. (2007). Monitoring micronutrients in cigarette 

smokers. Clinica Chimica Acta.  377:14–38.  

92. Norman, R. J., Dewailly, D., Legro, R. S. & Hickey, T. E. (2007). Polycystic ovary 

syndrome. Lancet 370(9588), 685–697. 

93. Obstetricians ACo, (2018). Gynecologists. Polycystic ovary syndrome. ACOG practice 

bulletin no. 194. Obstet Gynecol. 11, 131 . 

94. Pagotto U, Gambineri A, Vicennati V et al. (2002). Plasma ghrelin, obseity, and the 

polycystic ovary syndrome: Correlation with insulin resistance and androgen levels. J Clin 

Endocrinol Metab., 87: 5625-9. 

95. Palacio J, Iborra A, Ulcova-Gallova Z, Badia R, Martinez P. (2006). The presence of 

antibodies to oxidative modified proteins in serum from polycystic ovary syndrome 

patients. ClinExp Immunol.  144:217-22.   

96. Pierpoint T, McKeigue PM, Isaacs AJ et al. (2008). Mortality of women with 

polycystic ovary syndrome at long-term follow-up. J Clin Epidemiol., 51: 581-6. 



Bibliographical references 
 

 
53 

97. Radosh L. (2009). Drug treatments for polycystic ovary syndrome. Am Fam 

Physician.79(8):671-676. 

98. Rajendran S, Willoughby SR, Chan WP, Liberts EA, Heresztyn T, Saha M, et 

al.(2009). Polycystic ovary syndrome is associated with severe platelet and endothelial 

dysfunction in both obese and lean subjects. Atherosclerosis. 204(2):509–514.  

99. Rajora, P., Goli, N., Savner, R., Singh, A. & Bhutani, M. K. (2019). PIH20 A targeted 

literature review of the economic burden associated with polycystic ovary syndrome. Value in 

Health. 22, S631 . 

100. Rasool, S.O. (2015) .Anthropometric measurements in PCOS & Non PCO Infertile 

patients. Int. J. Chem. Environ. Biol. Sci. , 3, 14–16. 

101. Richardson MR. (2003) .Current perspectives in polycystic ovary syndrome. Am Fam 

Physician;68(4):697-704. 

102. Robbins D, Zhao Y. Manganese superoxide dismutase in cancer prevention. 

Antioxid Redox Signal.(2014). Apr 1;20(10):1628-45. doi  :10.1029/ ars.2013.5297. Epub 

2013 Jul 18. PMID: 23706068; PMCID: PMC3942707. 

103. Romualdi D, De Cicco S, Tagliaferri V, Proto C, Lanzone A, Guido M. (2011). The 

metabolic status modulates the effect of metformin on the antimullerian hormone-androgens-

insulin interplay in obese women with polycystic ovary syndrome. J Clin Endocrinol Metab. 

96(5):E821-E824. 

104. RoyChoudhury S, Mishra BP, Khan T, Chattopadhayay R, Lodh I, Datta Ray C, et 

al.(2016). Serum metabolomics of Indian women with polycystic ovary syndrome using 1H 

NMR coupled with a pattern recognition approach. Mol Biosyst. 12:3407–16. doi: 

10.1039/c6mb00420b. 

105. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group. Revised 

.(2003). consensus on diagnostic criteria and long-term health risks related to polycystic ovary 

syndrome (PCOS). Hum Reprod. 2004;19:41-47. 

106.  R. Tsutsumi and N. J. G. (2009).Webster, ―GnRH pulsatility, the pituitary response and 

reproductive dysfunction,‖ Endocrine Journal, vol. 56, no. 6, pp. 729–737. 

107.  S. Blank, C. McCartney, K. Helm, and J. Marshall. (2007). ―Neuroendocrine effects 

of androgens in adult polycystic ovary syndrome and female puberty,‖ Seminars in 

Reproductive Medicine, vol. 25, no. 5, pp. 352–359. 

108.  Sabuncu T, Vural H, Harma M.( 2001). Oxidative stress in polycystic ovary syndrome 

and its contribution to the risk of cardiovascular disease. Clin Biochem.  34:407–13. 



Bibliographical references 
 

 
54 

109. Sabuncu T , Vural H , Harma M , Harma M .(2001). Oxidative stress in polycystic 

ovary syndrome and its contribution to the risk of cardiovascular disease. Clin Biochem 

34:407–413. 

110. Salley KE, Wickham EP, Cheang KI, Essah PA, Karjane NW, Nestler JE.(2007). 

Glucose intolerance in polycystic ovary syndrome—a position statement of the Androgen 

Excess Society. J Clin Endocrinol Metab. 92(12):4546-4556. 

111. Santo A , Zhu H , Li YR .(2016 ).Free Radicals: From Health to Disease .Reactive 

oxygen species , 2(4) :19-29. 

112.  Sathyapalan T , Atkin SL .(2012). Recent advances in cardiovascular aspects of 

polycystic ovary syndrome. Eur J Endocrinol 166:575–583. 

113. Savic-Radojevic A, Bozic Antic I, Coric V, Bjekic-Macut J, Radic T, Zarkovic M, et 

al. (2015). Effect of hyperglycemia and hyperinsulinemia on glutathione peroxidase activity 

in non-obese women with polycystic ovary syndrome. Hormones (Athens)  14:101–8.  

114.  Seleem AK, El Refaeey AA, Shaalan D, Sherbiny Y, Badawy A. (2014). Superoxide 

dismutase in polycystic ovary syndrome patients undergoing intracytoplasmic sperm 

injection. JAssistReprodGenet. ;31:499–504.  

115. Setji TL, Brown AJ.(2008). Polycystic ovary syndrome and type 2 diabetes. In: Feinglos 

MN, Bethel MA, eds. Type 2 Diabetes Mellitus: An Evidence-Based Approach to Practical 

Management. Totowa, NJ: Human Press 377-390. 

116. S. Furukawa, T. Fujita, M. Shimabukuro et al. (2004). ―Increased oxidative stress in 

obesity and its impact on metabolic syndrome”, Journal of Clinical Investigation, vol. 114, no. 

12,pp. 1752–1761. 

117. Shah, A.K.; Sarin, M.; Karunanand, B.; Mohapatra, S.; Bhat, S.A. 

(2017). Association of hormonal status with anthropometric & biochemical parameters in 

women with polycystic ovarian syndrome. Hypertension 3, 5.  

118. S. Liu, G. Navarro, and F. Mauvais-Jarvis, (2010) ―Androgen excess produces 

systemic oxidative stress and predisposes to β-cell failure in female mice,‖ PLoS One, vol. 5, 

no. 6, Article IDe11302. 

119. Sun L, Hu W, Liu Q, Hao Q, Sun B, Zhang Q, et al.(2012).  Metabonomics reveals 

plasma metabolic changes and inflammatory marker in polycystic ovary syndrome patients. J 

Proteome Res. 11:2937–46. doi: 10.1021/pr3000317.  

120. Suzuki, K.; Hayano, Y.; Nakai, A.; Furuta, F.(2016). Noda, M. Adrenergic control of 

the adaptive immune response by diurnal lymphocyte recirculation through lymph nodes. J. 

Exp. Med. , 213, 2567–2574.  



Bibliographical references 
 

 
55 

121. Tang T, Lord JM, Norman RJ, Yasmin E, Balen AH.(2012). Insulin-sensitising drugs 

(metformin, rosiglitazone, pioglitazone, D-chiro-inositol) for women with polycystic ovary 

syndrome, oligo amenorrhoea and subfertility.Cochrane Database Syst Rev.(5):CD003053. 

122. Thathapudi S, Kodati V, Erukkambattu J, Katragadda A,Addepally U, Hasan Q. 

(2014). Anthropometric and biochemical characteristics of polycystic ovarian syndrome in 

South Indian women using AES-2006 criteria. Int J Endocrinol Metab. 12(1). 

123. T. Sabuncu, H. Vural, M. Harma, and M. Harma .(2001). ―Oxidative stress in 

polycystic ovary syndrome and its contribution to the risk of cardiovascular disease,‖ Clinical 

Biochemistry, vol. 34,no. 5, pp. 407–413. 

124. Tsouma, I.; Kouskouni, E.; Demeridou, S.; Boutsikou, M.; Hassiakos, D.; 

Chasiakou, A.; Hassiakou, S.; Gennimata, V.; Baka, S. (2014). Lipid lipoprotein profile 

alterations in Greek infertile women with polycystic ovaries: Influence of adipocytokines 

levels. Vivo , 28, 935–939. 

125. Ucakturk A, Demirel F, Tayfun M, et al. (2014). Complete Blood Count Parameters in 

Girls with Polycystic Ovary Syndrome | ESPE2014. In: ESPE Abstracts 82 P-D-3-3-80.  

126. Uyanikoglu H, Sabuncu T, Dursun H, Sezen H, Aksoy N. (2017). Circulating levels of 

apoptotic markers and oxidative stress parameters in women with polycystic ovary syndrome: 

a case-controlled descriptive study. Biomarkers. 22:643–647.  

and cardiovascular risk factors? J Reprod Immunol.;116:98–103.  

127. Vaduganathan, M.; Ambrosy, A.P.; Greene, S.J.; Mentz, R.J.; Subacius, H.P.; 

Maggioni, A.P.; Swedberg, K.; Nodari, S.; Zannad, F.; Konstam, M.A.; et al.(2012). 

Predictive value of low relative lymphocyte count in patients hospitalized for heart failure 

with reduced ejection fraction: Insights from the EVEREST trial. Circ. Heart Fail. , 5, 750–

758.  

128. Verit FF , Erel O .(2008). Oxidative stress in nonobese women with polycystic ovary 

syndrome: correlations with endocrine and screening parameters. Gynecol Obstet Invest 

65:233–239. 

129. Vital-Reyes, V.; Lopez-Alarcón, M.; Inda-Icaza, P.; Márquez-Maldonado, C. (2017). 

Subtle metabolic alterations in adolescents with obesity and polycystic ovarian 

syndrome. Gac. Med. De Mex., 153, S34–S41.  

130. Vos, T. et al. (2020).Global burden of 369 diseases and injuries in 204 countries and 

territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. 

Lancet 396(10258), 1204–1222 . 

131. Wang Y. (2019). Smoothing splines: methods and applications: Chapman and Hall/CRC. 



Bibliographical references 
 

 
56 

132. World Health Organization, Waist Circumference and Waist- Hip Ratio: Report of a 

WHO Expert Consultation, World Health Organization, Geneva, Switzerland. (2008). 

133. Wu JQ , Kosten TR  , Zhang XY. (2013).Free radicals, antioxidant defense systems, 

and schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry , 46 :200-206. 

134. Whigham LD, Butz DE, Dashti H, Tonelli M, Johnson LK, Cook ME, et al .(2014). 

Metabolic evidence of diminished lipid oxidation in women with polycystic ovary syndrome. 

Curr Metabolomics.;2:269–78. doi: 10.2174/22132. 

135. Yildirim B , Demir S , Temur I , Erdemir R , Kaleli B. ( 2007). Lipid peroxidation in 

follicular fluid of women with polycystic ovary syndrome during assisted reproduction cycles. 

J Reprod Med 52:722–726. 

136. Zhang J, Fan P, Liu H, Bai H, Wang Y, Zhang F. (2012). Apolipoprotein AI and B 

levels, dyslipidemia and metabolic syndrome in south-west Chinese women with 

PCOS. Human Reprod.  27:2484–93.  

137. Zhang D, Luo WY, Liao H, Wang CF, Sun Y. (2008). The effects of oxidative stress to 

PCOS. Sichuan Da Xue Xue Bao Yi Xue Ban. 39(3):421–423.  

138. Zhao Y, Fu L, Li R, Wang LN, Yang Y, Liu NN, et al.(2012).  Metabolic profiles 

characterizing different phenotypes of polycystic ovary syndrome: Plasma metabolomics 

analysis. BMC Med. 10:153. doi: 10.1186/1741-7015-10- (PMC). 

139. Zuo T, Zhu M, Xu W. (2016). Roles of oxidative stress in polycystic ovary syndrome 

and cancers. Oxid Med Cell Longev. 2016:8589318. 

 



 

 

 

Annex 

 

 
 

 

 

 

 

 

 

 



Annex 
 

 
54 

Annex 01: 

Age :……                                                                                  Marriage age:…...                                                                               

Weight   :……                                                                          Pressure gauge :……. 

Length :…….                                                                            Marital Status :………                                                                           

Education level:…….                                                               living location:…….. 

Job:…….                                                                                  Blood type :……… 

Clinical factors : 

N
0
 Questions  Yes No 

01 Are you dynamic in your daily life?   

02 Do you take birth control pills?   

03 Are you nervous in your daily life?   

04 At what age did you start taking birth control pills?   

05 When did you give birth to your first child?   

06 Have you ever had a cesarean delivery?   

07 Does it happen again after every treatment?   

08 Is the menstrual cycle before illness... fluctuating... regular?   

09 When did the disease first appear?   

10 Do you suffer from vitamin D deficiency?   

11 Do you take medication without consulting a doctor?   

12 Do you take antibiotics?   

13 Do you take pain medication?   

14 Did you take paracetamol?   

15 Do you take anti-menstrual drugs?   

16 Do you eat a lot of medicinal herbs?   

Socioeconomic factors: 

N
0
 Questions  Yes  No 

01 Are you addicted to smoke ?   

02 Are you addicted to fast foods ?   

03 Are you addicted to soft drinks ?   

04 Do you eat a lot of sugars ?   

05 Do you practice sports in your daily life?   

06 Has anyone in your family had the same disease as you?   

07 Are you exposed to chemicals in your daily life?   

08 Did you suffer from any other disease before this disease? 

remember him? 
  

09 Do you expose to high levels of family stress ?   

10 Do you use spices a lot?   

11 Do you use food additives such as food coloring and flavoring?   

12 Do you suffer or have you been obese?   

13 Are you overweight?   

14 Do you eat a lot of food candies?   

15 Do you expose to work stress ?   

 


