Molecular and Biochemical Studiesof the
Therapeutic Effects of Shark Cartilage on
Gene p53 and Some Blood Parametersin
Rats Exposed to lonizing Radiation with a
Special Referenceto Tissues Not Directly
Exposed to Such Radiation

Thesis
Submitted in Partial Fulfillment for M. Sc.
in Molecular Biology

Presented by:

Reham Ahmad Aboul Fetouh M ahmoud

Supervised by:
Prof. Dr. Monir A. El-ganzuri  Prof. Dr. Sohier S. Korraa
Emeritus Prof. of Cell Biology Professor of Molecular Biology
Zoology Department Radiation Health Research Department
Faculty of Science National Centre for Radiation
Ain Shams University Research and Technology
Atomic Energy Authority

Dr. Samah Fekry Darwish
Assistant Professor of Molecular Biology
Biotechnology Research Unit
Animal Reproduction Research Institute (ARRI)

2012



| declare that this thesis was fulfilled by me and

that it has not been submitted before for a degree at this or
any other university.

Reham Ahmad Aboul Fetouh



Tah g il HENL | gald cpdl) I RtAA

oo Ao e/
- IR U gl e S

(osad e Azala - aglall S - o) pall ale aud

4s) @ dana M yuge [
- A ad) La gl sl 3
- gl a1 S8 5 Gganl (el S el - A el dpaall & sal) o

FRSCETIRIEN

s s Sglan/
~ 3 9 U ) g a0 e 3

A g L) & gny gma - A gasd) Lin o] 38N Gy g Ban g

A0 gl SaT el

e (e daals - aglall A0S ol pall Gl ol

- gl L sl iS5 5 G gand e gl 38 all - Ao laldY) dmnall Csall ol
g Al A8l daa

o ) sl Gl & gan agma - Ay goad) L o Sl gy B0a

L 1S 5 alall Canll 4ppalS



C}E\ yi mi ("LG—.L)
aslel b iale galal) A

Ol ale rAd i) awdl)



?JM‘ UA bl Alu
c 5 ol deal aley s
Gl iy il AanSlal) AN AilaaS g 5 A ja il 2
& el gldDl A prall Gl all (8 adlls juleall s 5 P53 (el e
oaiill 3 58l (e al Al e ) 8 28Y)
ostall (8 ivala rdgalal) Aol

sooF o e/
- R La gl gn ¢ e Ui
i e Anala — gl IS - (gl e o

@\ﬁmwl .

- i el L gl gl

LY L 55 pad a5l - Bl Al g
Ao, d8Ual) Ao

g 8 plaw /|

_ 35 L sl a0 Lise 3l
A g L) & gy gma - A gand) Lis o] o38N Gy g Bas g

Ludad) el
[ ] gl ALl &l

A (e 5o



g pudard A dlad) il Bl AilaaS g g Aoy il 2
I (A adll mlaall (a9 p53 ) Ao GEAY
al daud] JlieY) @AY aa Cigall £laddl Al pal)

gdill 5 plilaa (&

A\gmc‘gﬁﬂ\ximiel.g_u/

ol 3 pialal) A 2 e gl s ¢ 5

4o B e g ] ] TEES P LAy
L L ol ) 3l A0 L sl g § e i
fac bt duaall &l and Ol ale i
gl L sl 935 5 g o gill Syl o slall A<

E-YSLITE Ty
Ak o i 5 o Lse S
4yl L €0 &gy 50m 5
Al goall LD & gay gaa



ACKNOWLEDGEMENT

ACKNOWLEDGEMENTS

In the name of Allah — most graceful and most
merciful — | give thanks first and mainly to Allah who
enabled me to accomplish this work and blessed me with

my great mentors and amazing family.

Gratitude and full appreciation to Prof. Dr. Monir
Ali El-ganzuri, Emeritus Professor of Cell Biology,
Zoology Department, Faculty of Science, Ain Shams
University. Thanks for his valuable advice, continuous
encouragement and honorable supervision throughout this
thesis. Thanks are aso to him for donating the time for the
very accurate and thorough reading and revision of the

thesis despite his countless obligations.

My deepest heart-felt gratitude and appreciation to
Prof. Dr. Sohier Saad Korraa, Professor of Molecular
Biology, Nationa Centre for Radiation Research and
Technology, Atomic Energy Authority. If it were not for her
amazing guidance, support and encouragement, this work
would have never seen the light. Thanks for her helpful

insight, and for suggesting and enriching this topic of work.

| would like to express my sincere gratitude and
thanks for Dr. Samah Fekry Darwish, Assistant Professor



ACKNOWLEDGEMENT

of Molecular Biology, Biotechnology Research Unit,
Anima Reproduction Research Institute for her continuous
support. Thanks to her for teaching me numerous skills,
answering al my inquiries and sharing all her precious

knowledge and experience with me.

| would like to express my sincere gratitude and
thanks for the academy of scientific research and technology
for providing me with a scholarship in atomic energy
authority for achieving my M. SC. degree.

Last but not least, | would like to thank my parents,
my sister and anyone who ever helped and encouraged me
to complete this thesis. My absolute love, respect and
gratitude go to my parents and my sister for providing me
with support, encouragement and amazing insights all the

time.



CONTENTS

CONTENTS

LIST OF ABBREVIATIONS.
LIST OF FIGURES.
LIST OF TABLES.
INTRODUCTION.
AIM OF THE WORK.
REVIEW OF LITERATURE:
—Radiation.
—Effects of radiation.
—Bystander effect.
—Effect of radiation on bone marrow.
—The p53 gene.
—Role of the p53 gene in oxidative stress and
inflammation.
—Free radicals and oxidative stress.
—Nitric oxide.
—Lipid peroxidation.
—Plasma protein carbonyls.
—Anti-oxidants.
—Catalase (CAT).
—Shark cartilage (SC).
MATERIALS AND METHODS.

18
19
21
23
24
25
27
27
32



CONTENTS

RESULTS:
(1) Results of Molecular Investigations:
(A) DNA extraction, verification and PCR.
(B) Single-Strand Conformation Polymorphism
(SSCP) analysis.
(C) RNA extraction, reverse transcription
and PCR for the housekeeping gene.
(D) PCR amplification of p53 mRNA.
(2) Results of Biochemical Investigations:
(A) Plasmanitrite level.
(B) Maondialdehyde (MDA) level in plasma.
(C) Plasma protein carbonyls level.
(D) Catalase (CAT) activity in plasma.
- DISCUSSION.
- SUMMARY AND CONCLUSION.
- REFERENCES.
- ARABIC SUMMARY.
- ARABIC ABSTRACT.

60
60
60

61

65
66
67
67
69
71
73
75
91
96



LIST OF ABBREVIATIONS

LIST OF ABBREVIATIONS
ANOVA: analysis of variance.
CAT: catalase.
cDNA: complementary deoxyribonucleic acid.
CS: chondroitin sulphate.
DNA: deoxyribonucleic acid.
DNPH: 2, 4-dinitrophenylhydrazine.
DSBs: double strand breaks.
EDTA: ethylenediaminetetra-acetic acid
GAG: glycosaminoglycans.
GAPDH: glyceraldehyde 3-phosphate dehydrogenase.
GHCI: guanidine hydrochloride.
GSH: reduced glutathione.
Gy: Gray.
LSD: less significant difference.
MDA malondialdehyde.
MRNA: messenger ribonucleic acid.
NEDD: N-1-naphthyl ethylenediamine dihydrochloride.
NO: nitric oxide.

NO,: nitrite /nitrate.



LIST OF ABBREVIATIONS

PCR: polymerase chain reaction.

Rb: retinoblastoma.

RNS: reactive nitrogen species.

ROS: reactive oxygen species.

SC: shark cartilage.

SOD: superoxide dismutase.

SPSS: statistical package for social science.
SSCP: single-strand conformation polymorphism.
ssDNA: single-stranded DNA.

TBA: thiobarbituric acid.

TBE: tris borate EDTA buffer.

TCA: trichloroacetic acid.

TEMED: N, N, N', N'-tetramethylethane-1, 2-diamine.
V Cl3: vanadium trichloride.

WBI: whole body irradiation.



LIST OF FIGURES

LIST OF FIGURES

Fig.
No.

Description

Page
No.

The design of the device used for rats right
femurs irradiation procedure.

35

N

Standard curve of sodium nitrite.

53

w

Standard curve of MDA.

55

Verification of DNA extraction on 1.5%
agarose gel.

60

Verification of amplified PCR product (exons
5 and 6) of gene p53 on 1.5% agarose gel.
Lane 1. marker and lanes 2-8: PCR products.

61

SSCP anaysis of p53 gene exons 5 and 6
showing normal bandsinlanes 1, 2, 4, 5, 6, 7,
9, 11 and mobile shift bands in lanes 3, 8, 10,
12.

62

SSCP analysis of p53 gene exons 5 and 6
showing normal bandsinlanes 1, 2, 3, 4, 6 and
mobile shift bandsin lanes5, 7, 8, 9.

63

The frequency of polymorphisms in exons 5
and 6 of the p53 gene in bone marrow cells of
all the rats subgroups.

65

Verification of amplified PCR product of the
housekeeping gene "GAPDH" on 1.5% agarose
gel. Lane 1. marker and lanes 2-12: PCR
products.

66

10

Verification of amplified PCR product of p53
MRNA on 1.5% agarose gel. Lane 1. marker,
lane 2: liver specimen, lane 3: brain specimen
and lanes 4 and 5. bone marrow specimens
PCR products.

67

11

Mean + standard deviation of plasma nitrite of
all the rats subgroups.

69




LIST OF FIGURES

Fig. Description Page
No. No.
12 | Mean + standard deviation of malondi-
adehyde (MDA) in the plasma of al therats' | 71
subgroups.
13 | Mean + standard deviation of protein
carbonylsin plasma of all therats subgroups. | 73
14 | Mean % standard deviation of catalase activity
in plasmaof all the rats' subgroups. 74




LIST OF TABLES

LIST OF TABLES

Table Description Page
No. No.
1 | The frequency of polymorphisms in

exons 5 and 6 of the p53 gene in bone| 64
marrow cells of al the rats subgroups.

2 Mean + standard deviation of plasma
nitrite of all the rats' subgroups. 68

3 Mean + standard deviation of malondi-
aldehyde (MDA) in the plasma of al the| 70
rats' subgroups.

4 |Mean * standard deviation of protein
carbonyls in plasma of al the rats 72
subgroups.

5 Mean + standard deviation of cataase
activity in plasma of dl the rats 74

subgroups.




