
Study on placental prostate-
specific antigen in preeclamptic 

Egyptian women  
                                

                                 Thesis Submitted by 

                                                   May Malak M. Tadros 
                                (M.Sc. in Biochemistry, 2012) 

 

         

 For the Award of the Degree of Doctor of Philosophy     

                                 in Biochemistry    

  
                               Under Supervision of   

 

 Prof. Dr. Nadia Y. S. Morcos 
             Prof. of Biochemistry 

Biochemistry Department 

Faculty of Science 

Ain Shams University 

 

Dr. Mahmoud M. S. Abd El-Hamid 

Assistant Prof. of Biochemistry 

Biochemistry Department 

Faculty of Science 

Ain Shams University 
 

Dr. Fady M. Benjamine 
Lecturer of General Surgery 

Faculty of Medicine 

Ain Shams University 

 

                                     

 

     Ain Shams University 

                          Faculty of Science 

                    Biochemistry Department 

 

                                     2016 

 



 

                 Declaration  

 

 

 

This thesis has not been submitted for 

a degree at this or any other 

university 
 

 

 

 

May Malak M. Tadros 
 
 

 

 

 

 

 

 

 

 



 

Dedication  
 

 

 

To my husband, my daughter, my father, 

my mother, my brother,  

& 

My real friends 

Their love, encourage, help and prayers 

made studies possible and to them I owe 

everything. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



                      Acknowledgement 
 

 

I would like to thank from all of my heart and from my 

deep soul Dr. Nadia Y. S. Morcos, Professor of Biochemistry, 

Faculty of Science, Ain Shams University, to whom I am so 

grateful for her endless help, motherly attitude, creative 

thinking, valuable suggestions and constant advice during this 

work. Without her support, the performance of this work 

would be difficult. 

 

I am so grateful to Dr. Mahmoud M. Said Abd El-Hamid, 

Assistant Professor of Biochemistry, Biochemistry 

Department, Faculty of Science, Ain Shams University for his 

spiritual and practical guidance, his enthusiastic 

encouragement and revising every detail, as well as profound 

reading of the manuscript. 

 

Thanks are also due to Dr.Fady M. Benjamine, 

Lecturer of General Surgery, Faculty of Medicine, Ain Shams 

University for his cooperation and kind help in samples 

collection. 

 

    Thanks are also due to my husband Dr. Joseph Magdy 

(Obstetrician-Gynecologist) for his cooperation, 

encouragement and kind help in this work. 

 

   My deep thanks and regards are also due to the staff 

members of the Biochemistry Department, Faculty of Science, 

Ain Shams University for their support and help. 

 

                                                                                                May Malak 



 

 

                            

                                Biography 

 
 

 

Name:                                  May Malak Matter Tadros 
 

Date and place of birth:    14/5/1987, Cairo, Egypt 

 

Date of Graduation:          2008 

 

Degree Awarded:               M.Sc. in Biochemistry, 2012 

 

Grade:                                 Ph.D. in Biochemistry  
 

 

 



                  Contents                  

Abstract…………………………………..…………………………....... 

List of Tables………….…………………………………………........... 

List of Figures…….……………………………………………….….... 

List of Abbreviations……………………………………………….... 

Introduction and Aim of the Work…………………….……….… 

Introduction……………………………………...……………………… 

Aim of Work……………………………………………………….….... 

Chapter І: Review of Literature………………….………...….….. 
1.1     Introduction………………………………………………….….. 

          1.1.1. Implantation…….…….……………………………….… 

          1.1.2. Placental role in fetus growth ………………..……… 

          1.1.3. Determination of gestation age …..……………..….. 

1.2.    Preeclampsia……………..……….………………..……....….. 

1.3.    Mechanism of preeclampsia……………………………….…. 

          1.3.1. Placental ischemia……………………………..…......... 

          1.3.2. Angiogenic imbalance …………………………………. 

          1.3.3. Renin-angiotensin-aldosterone ……….………..…… 

          1.3.4. Inflammation……………………………….…………… 
 

1.4.    Maternal risk factors …….……........................................…… 

          1.4.1. Nulliparity ……….…………………………………..….. 

          1.4.2. Obesity ………….…………………..………………........ 

            1.4.3. Diabetes………………………..………………………… 

            1.4.4. Ethnicity……………………………………………….…. 

1.5.   Other contributory factors to the development of                                   

preeclampsia…………………………………………………………….. 

          1.5.1. Immune factors ………………………….……….….….. 

          1.5.2. Alterations in placental enzymes …………………..… 

          1.5.3. Genetic factors ……………………………..………....... 

1.6.   Oxidative stress …………………..………………….…….…...  

          1.6.1. Oxidative stress and preeclampsia…………….….. 
1.7.   Prostate specific antigen ………………….………..………..… 

1.8.   Interleukin 6…….……..................................................................   

         1.8.1. IL6 in the peri-conception and implantation period 

 
i 

ii 

vi 

 

i 

iii 
 

1 

1 

7 

8 

9 

12 

12 

18 

21 

23 

25 

26 

27 

27 

30 

 

31 

31 

32 

34 

35 

37 

43 

46 

50 



          1.8.2. IL6 in placental development and function……….. 

          1.8.3. IL6 in preeclampsia …………………………….………  

 1.9. Estrogens ………………………………………………………….. 

1.9.1. Synthesis of estrogens…………………….……….…… 

1.9.2. Endogenous sources of estrogens…………….……... 

1.9.3. Transport and metabolism of estrogens……..…….. 

   1.10. Metals and preeclampsia……..………………………………. 

           1.10.1. Copper………………………………………………….. 

           1.10.2. Zinc …………………………………………………….. 

           1.10.3. Calcium………………………………………………… 

Chapter ІІ: Subjects and Methods….…….…………………......... 

2.1.     Subjects………………………………….……........................... 

           2.1.1. Diagnosis………………………..…………….............. 

           2.1.2. Plan of the work…………………...………………….. 

2.2.     Methods...……………………………………………................. 

           2.2.1. Tissue sampling……………………………………..…. 

           2.2.2. Biochemical analysis…………………..………….…. 

2.3.     Statistical Analysis & Equation Used……...…………..…..   

Chapter ІІІ: Results…………..………………………………….…… 

Chapter ІV: Discussion…………………..…………………….......... 

Conclusion & Recommendation………………..…….……..…….. 

Summary………………………………………...…………………..….. 

References………….…………………….…………..……………..……           

Arabic Abstract………………..………………………………………. 

Arabic Summary………………………………………………...…..… 

51 

53 

54 

54 

56 

57 

61 

61 

62 

63 

67 

67 

67 

68 

68 

68 

69 

97 

99 

126 

152 

153

156 

 

 

 



Study on placental prostate-specific 
antigen in preeclamptic Egyptian women 

 
                          May Malak M. Tadros 
 

                                          

                                          Abstract  
 

 

The present study was undertaken to elucidate the 

mechanisms for the pathogenesis of preeclampsia (PE) in 

Egyptian women.  To fulfill the target of the study, a total of 

fifty women at delivery were recruited, including twenty five 

pregnant women with preeclampsia and twenty five 

normotensive pregnant females. The biomarkers studied 

included blood pressure, complete blood picture, albuminuria 

as well as placental  prostate specific antigen (PSA),             

17-β estradiol (E2), interleukin-6 (IL-6), lipid peroxidation 

(MDA), glutathione peroxidase (GPx) and trace elements        

(Zinc, Copper and Calcium).   

Our results demonstrated a significant difference in the 

systolic blood pressure (p<0.001), diastolic blood pressure   

(p<0.001), albuminuria (p<0.001), platelets (p<0.049), 

hemoglobin (p<0.014), placental PSA (p<0.002), IL-6             

(p< 0.05) and 17-β estradiol (p<0.012) in preeclamptic women 



compared with normotensive pregnant women. In addition, a 

positive correlation was recorded between placental PSA and 

each of systolic blood pressure, diastolic blood pressure, 

platelets and albuminuria whereas a negative correlation was 

recorded between placental PSA and each of placental IL-6 

and 17-β estradiol. 

In conclusion, the results of the current study indicate 

that the correlation between placental PSA and 17-β estradiol 

may give us a new understanding of the pathogenesis whereas 

the decreased placental 17-β estradiol is likely due to an 

alteration in the aromatase pathway which leads to an increase 

in the level of androgen with a subsequent increase in the PSA. 
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