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ABSTRACT

Name: Taghreed Rafat EI Maghwry El Rasheedy.
Title of Thesis: “Biochemical studies of some antioxidant agents in certain

Physiological changes accompanying with pregnant women.

Degree: (Ph.D) of Science Thesis, Faculty of Science, Cairo University, 2008.

The aim:- to elucidate the biochemical changes of some antioxidant agents in certain
physiological variations accompanying with pregnant women. Also to evaluate the
significant of erythrocytes activity of superoxide dismutase (E-SOD), glutathione
peroxidase (E-GPx) and plasma catalase, as possible markers for endothelial dysfunction.
Patients:- pre-eclampsia group (G2) and premature rupture of the fetal membranes
pregnant women (PROM) (G3).

Method: - (E.SOD), (E.GPx) and Catalase were measured by using spectrophotometer

method. Sera selenium was measured as one of the trace element dependant
antioxidant in pregnancy by using Atomic Absorption Spectrometer. Finally all the
results were statistically analyzed and compared with control group (G1).

Result: - (E.SOD), (E-GPx) and Catalase are considered good diagnostic enzymes in
certain physiological changes accompanying pregnant women.

Key words :(1) Erythrocyte superoxide dismutase (2) Erythrocyte glutathione peroxidase
(3) catalase (4) pre-eclampsia (5) PROM.

Supervisors:

1-Ass. Prof. Dr. Amr Saad Elsayed.
Signature :

2- Prof.Dr. Hesham Salah Eldin Hamza.
Signature:
3- Dr. Mohamed A. El-Desouky.

Signature:

Prof. Dr. Mohamed Mohamed Shokry
Chairman of Chemistry Department
Faculty of Science - Cairo University.




Acknowledgement

I would like to express my deepest thanks and gratitude to Ass. Professor
Dr. Amr Saad Elsayed., professor of Biochemistry, Faculty of Science,

Cairo University for his supervision, appreciated advice and the facilities.

| wish to express my deep thanks and gratitude to professor
Dr.Hesham Salah Eldin Hamza Prof. of Obstetrics & Gynecology
Faculty of Medicine - Cairo University. | am grateful to him my deepest
thanks and appreciation for his unlimited assistance, continuous support
and meticulous supervision throughout the work. On the other hand, | am
grateful to his pouring science and dynamic way of teaching which

impressed and benefited me very much.

Also | wish to express my thanks to Dr. Mohamed Aly El-Desouky,
lecturer of Biochemistry, for his support in the clinical part of this work,
for his instructive supervision, and scientific support. He offered to carry
out this work and sincere cooperation without, he this work would not
have been possible. | am also grateful for his tremendous help in solving-

up problems in this work.

Especial appreciation is expressed to my parents and husband for their

Patience, and understanding which encouraged me to conduct this Study.




ua&u.d\

533l oy liall Sy i3 5 o)

Al lsie
" BansY) ciibidas o gudl) Jaall dialuaall Ao gl gl cfpsal) il
YoV (A obas) BALN dasls — aslall 8 2lal) 3)y5a ¢ Ayl

Ay Alegane SO ) pandy Jala Bass Ve 22e e dufpall 338 clhal
ol DU Jalgad) clannd) =138 de genall cddaslial) de ganall =1 oY) de ganall
Dlail) e cpilay DU Jalgall cilapaad) LI de genall 5 Janll et EaPlia (e
s (V) 3mSY) cilalias lagyl sA AN ClLaaY) (uldy 5 a5y olual) camd Sudll
Ay o giliad) aaie Gl Aty L SIS (Y) DlansSsha osdlisla (Y) Slmews 3Sy)
Ay (sl Sy (C) bdall i plly sl (aaala jia g aadl Jara (ulf o
O Slan) dalas Lelias aey mill) cyelals Auyall Jae il senall 8 Guslasasel
Aalel Clap¥) (e ind 5allES SlansShn sflislac Jlsens 3uSsl igu Slagl
- JSLie (e Laaliay Loy (gpdal) Jaall 558 & dpandidn AV L clpals
dAd)al) clalst)
S osilisda (V) bssensd 2n€l sosn (Y) 5208 ilalias (V)
bl Cual Sl il (1) el aess 2a3Dl (9) 5 (£)

o pdall Al

‘s ) 3 g pee [

i Sea ol 23a olia /o]

redsil sl e deas /2
¢ Ay

$AG dana daxa /.
s el acd Galaa ()

A daaly — aglall dyis



CONTENTS

CHAPTER I: INTRODUCTION & AIM OF THE WORK

1.1.Introduction

1.2. Aim of the work

CHAPTER II: REVIEW OF LITERATURE

II.1.1. Definition of premature rupture of the fetal membranes....
I1.1.2. The amnion

I1.1.3. PathO@enesis. .....cceevieeeiiiieeiieeeiee et
I1.1.4. Incidence and clinical importance

I1.1.5. Aetiology and risk factors

I1.1.6. Prediction of preterm PROM

I1.1.7. Diagnosis and prevention of PROM

II.1.8. Management

I1.2.1. Definitions of pre-eclampsia

I1.2.2. Risk factors of pregnancy induced hypertension (PIH)...

I1.2.3. HELLP syndrome

II.3.  Antioxidant

I1.3.1. Glutathione Peroxidase (EC.1.15.1.1.).cccccvvieciiiieiieneneen.
I1.3.2. Catalase

I1.3.3. Superoxide Dismutas (EC.1.15.1.1.).................




CHAPTER III: SUBJECTS, MATERIALS & METHODS

II1.1. Subjects selection
II1.2. Determination of erythrocyte (E.SOD) activity

II1.3.Determination of erythrocyte (GPx) activity

II1.4. Determination of plasma catalase activity
II1.5. Determination of C-Reactive Protein (CRP)

II1.6. Determination of Random Blood sugar (RBS)
II1.7. Quantitative estimation of serum creatinine
I11.8. Determination of serum uric acid

I11.9. Determination of hemoglobin (Hb)

II1.10. Determination of serum selenium (Se)
II1.11. The statistical analysis

CHAPTER 1V: EXPERIMENTAL RESULTS
IV.1. Results of (E-SOD) activity
IV.2. Results of (E.GPx) activity

IV.3. Results of serum selenium (Se) level
IV.4. Results of plasma catalase activity

IV.5. Results for some biochemical analysis

CHAPTER V: DISCUSSION

V.1. Discussion of antioxidant enzymes activity

V.2. Discussion of some biochemical analysis

CHAPTER VI: ENGLISH SUMMARY AND CONCLUSION
REFERENCES

ARABIC SUMMARY




Table (1)
Table (2)

Table (3)
Table (4)

Table (5)
Table (6)

Table (7)

Table (8)

Table (9)

Table (10)
Table (11)
Table (12)
Table (13)
Table (14)

LIST OF TABLES

location of biological antioxidants

Role of SOD in some (O, )-mediated effects in
biological SyStems.........covviviiiiiiiiii i,
Statistical analysis of (E-SOD) activity u/ml

Statistical analysis erythrocyte GPx activity mu/ml....

Statistical analysis selenium level mg/dL. ......................

Statistical analysis plasma catalase activity u/l

Statistical analysis serum CRP level mg/l

Statistical analysis serum RBS level mg/dl

Statistical analysis serum RBS level mg/dl

Statistical analysis serum uric acid levels mg/dl
Statistical analysis blood Hb levels mg/dl

Statistical analysis systolic B.P levels mm Hg. .............

Statistical analysis diastolic B.P levels mm Hg

The correlation between the variables in three groups




LIST OF FIGURES

Relationship of oxidized (GSSG) to reduced (GSH)
glutathione

Cell breakdown related to depletion of GSH

The amino acid sequence of one subunit (monomeric
form) of GPX.1......coiii

The three dimension structure of GPx-1 shown that it
contains four spherical subunits, each with a selenium
residue in the surface (purple region). The position of
each selenium residue is close to each adjacent subunit

The three dimensional structure of catalase. Shows that it
contains four identical subunits, each with iron ion
shown in green, is gripped at the center of a disk-shaped
heme prosthetic roup. .....ceevevveeeeciieeeiee e 24
The three dimensional structure of Cu/Zn SOD

Primary structure of one subunit of human (E.SOD). .........
Protein dimeric structure of Cu/Zn SOD 31
Active site of SOD 31
Mechanism of free radical-mediated inflammation,

implicating the superoxide radical (0O,), hydrogen

peroxide (H,0,), the hydroxyl radical (C.) H) etc., as well

as SOD, catalase and ((5 H ) scavengers, MM ...... ............

Superoxide dismutase (SOD) and oxidative stress
Standard curve of Se (mg/dl)

Serum mean (Se) level in patient and control groups




Plasma mean catalase activity in patient and control
groups

Serum mean CRP level in patient and control groups

Serum mean RBS level in patient and control groups

Serum mean creatinine level in patient and control
groups

Serum mean uric acid level in patient and control groups...
Blood mean (Hb) level in patient and control groups...
Pie chart of proteinuria in pre-eclampsia group patient.
Correlation between GPx and Se level in patient and
control groups

Correlation between GPx and SOD level in patient and
control groups

Correlation between GPx and catalase level in
patient and control groups

Correlation between SOD and catalase level in patient
and control groups

Correlation between GPx and CRP level in patient and
control groups

Correlation between SOD and CRP level in patient
and control groups

Correlation between catalase and CRP level in patient
and control groups

Correlation between GPx and uric acid level in patient
and control groups...

Correlation between SOD and catalase level in patient
and control groups

Correlation between catalas and uric acid level in patient.




aEC-SOD
EC-SOD
AGT
ALT
AOA
AST
ATP
BMI
BUN
CAT
cGPx
CRP
Cu/Zn SOD
DMSO
EDTA
E-GPx
e-GPx
ELISA
E-SOD
Fe-SOD
GFR
GI-GPx
GPx-1
GPx-2

LIST OF ABBREVIATION

active extracellular superoxide dismutase
Extracellular superoxide dismutase
angiotensiogen

Alanine transaminase

Antioxidant activity

Aspartat transaminase

Adenosine triphosphate

Body mass index

Blood urea nitrogen

Catalase

Classic Glutathione peroxidase

C- reactive protein

Cupper/Zinc superoxide dismutase.
Dimethyl-sulphoxide

Ethylene diamine tetra acetate
Erythrocyte glutathione peroxidase

Extracellular or plasma glutathione peroxidase

Enzyme-linked immunosorbent assay.

Erythrocyte superoxide dismutase
[ron-superoxide dismutase

Glomerular filteration rate
Gastrointestinal glutathione peroxidase
Classical cellular glutathione peroxidase

Gastrointestinal tract glutathione peroxidase




