g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




THE EFFECT OF TAMOXIFEN AS
ANTIOXIDANT ON MAMMARY TUMOUR AND
ON IRRADIATION INDUCED CHANGES IN

{ v/
tv

Thesis
Submitted to Faculty of Pharmacy,
University of Alexandria,
in partial fulfillment of the requirements
of the degree of

MASTER OF PHARMACEUTICAL SCIENCES
PHARMACOLOGY

BY
Eman Abdel Fattah Selima

Bachelor of pharmaceutical sciences

Faculty of Pharmacy
University of Alexandria
1999




- SUPERVISORS

PROF. DR. ABDEL RAHIM GHAZAL
Protessor of Pharmacology
Faculty of Pharmacy
University of Alexandria

- PROF. DR. REMONDA E. RIZK

Professor of Pharmacology
Medical Research Institute
University of Alexandria

DR. ELHAM MOHAMED ABDEL MEGUID

Lecturer of Pharmacology
Medical Research Institute
University of Alexandria



ACKNOWLEDGEMENT

"Thanks be to God"......

My 2eep qratitude to  Puof. De. @haef Rahim
waork. |

G am gueatly indebted to Prof. Dr. Remonda
Omad  Righ for her sincere addice and pewiolent
go @m. 6% @W @K«ﬁu@,gm%h
S Rave to exprese my thanks to De. Mona @hael

Fhanks to oll my collagues in Phawmacology
work.




CONTENTS

INTRODUCTION
Breast cancer 1
Chemoprevention 3
Production of reactive species in vivo 4
Oxidative damage 6
Irradiation 8
Radioprotectants 11
Antioxidant defenses - 13
Vitamin E 22
Antioxidant vitamins and cancer 26
Tamoxifen 29
Dimethyl benzanthracene 35
AIM OF THE WORK 37
MATERIAL and METHODS 38
Animals 38
Experimental design 38
Methods 41
Determination of glutathione in the tissue 4]
Determination of lipid peroxidation in the tissue 42
Determination of glutathione in blood 44

Determination of superoxide dismutase in the liver 45
Determination of glutathione peroxidase in the liver 47

RESULTS 50
DISCUSSION 86
SUMMARY and CONCLUSION 104
REFERENCES 110

ARABIC SUMMARY




LIST OF TABLES

Table (I): Mechanism of radioprotectors.

Table (II): Effect of different doses of DMBA on the number of
mammary cancer per rat and its detection day.

Table (III):Effect of oral administration of tamoxifen or vitamin
E on the lipid peroxidation in mammary glands of female rats
pretreated with DMBA at 2, 4 and 6 months.

Table (IV): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in mammary glands
of female rats pretreated with DMBA at 2, 4 and 6 months.

Table (V): Effect of oral administration of tamoxifen or vitamin
E on the lipid peroxidation in liver of female rats pretreated
with DMBA at 2, 4 and 6 months.

Table (VI): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in liver of female
rats pretreated with DMBA at 2, 4 and 6 months.

Table (VII): Effect of ora!l administration of tamoxifen or
vitamin E on the liver glutathione peroxidase activity of female
rats pretreated with DMBA at 2, 4 and 6 months.

Table (VIII): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in blood of female
rats pretreated with DMBA at 2, 4 and 6 months.

Table (IX): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for ten days
prior to whole body  gamma irradiation (6 gray) on the
glutathione concentration in blood of normal cyclic and
ovariectomized female rats.

12

36

52

55

59

66

69




Table (X): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W) for ten
days prior to whole body gamma irradiation (6 gray)on the
glutathione concentration in liver of normal cyclic and
ovariectomized female rats.

Table (XI): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W) for ten
days prior to whole body gamma irradiation (6 gray) on the
lipid peroxidation in liver of normal cyclic and ovariectomized
female rats.

Table (XII): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for ten
days prior to whole body gamma irradiation (6 gray) on the
Superoxide dismutase activity in liver of normal cyclic and
ovariectomized female rats.

Table (XIII): Effect of oral administration of two different
doses of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for
ten days prior to whole body gamma irradiation (6 gray) on the
Glutathione peroxidase activity in liver of normal cyclic and
ovariectomized female rats.

76

79

81

84




LIST OF FIGURES

Figure (1): Models for the subcellular mechanism of estrogen
action.

Figure (2): Interconversion of reactive oxygen species.

Figure (3): Reactive oxygen species, oxidative damage and
human degenerative disease.

Figure (4): Structural formula of glutathione.
Figure (5): Metabolic pathway of glutathione metabolism.

Figure (6, 6’): Effect of oral administration of tamoxifen or
vitamin E on the lipid peroxidation in mammary glands of
female rats pretreated with DMBA at 2, 4 and 6 months.

Figure (7,7°): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in mammary glands
of female rats pretreated with DMBA at 2, 4 and 6 months.

Figure (8,8’): Effect of oral administration of tamoxifen or
vitamin E on the lipid peroxidation in liver of female rats
pretreated with DMBA at 2, 4 and 6 months.

Figure (9,9’): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in liver of female
rats pretreated with DMBA at 2, 4 and 6 months.

Figure (10,10°): Effect of oral administration of tamoxifen or
vitamin E on the liver glutathione peroxidase activity of female
rats pretreated with DMBA at 2, 4 and 6 months.

10

16

18

33, 54

56,57

60, 61

63, 64

67,68



Figure (11,11°): Effect of oral administration of tamoxifen or
vitamin E on the glutathione concentration in blood of female
rats pretreated with DMBA at 2, 4 and 6 months.

Figure (12): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W) for ten
days prior to whole body gamma irradiation (6 gray) on the
glutathione concentration in blood of normal cyclic and
ovariectomized female rats.

Figure (13): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for ten days
prior to whole body gamma irradiation (6 gray) on the
glutathione concentration in liver of normal cyclic and
ovariectomized female rats.

Figure (14): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W) for ten
days prior to whole body gamma irradiation (6 gray) on the lipid
peroxidation in liver of normal cyclic and ovariectomized
female rats.

Figure (15): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for ten days
prior to whole body gamma irradiation (6 gray) on the
Superoxide dismutase activity in liver of normal cyclic and
ovariectomized female rats.

Figure (16): Effect of oral administration of two different doses
of tamoxifen (0.3 mg /kg B. W. and 0.6mg/kg B. W)for ten days
prior to whole body gamma irradiation (6 gray) on the
Glutathione peroxidase activity in liver of normal cyclic and
ovariectomized female rats.

70, 71

74

77

80

82

85




CHAPTER |

INTRODUCTION




INTRODUCTION

Breast cancer

Breast cancer is one of the most common cancers in women. In 1896,
Beatson demonstrated that women with advanced Breast cancer show
improvement if their ovaries are removed V. It is now accepted that one in
three premenopausal patients with breast cancer responds to oophorectomy.

Tritium labeled hexestrol and estradiol bind to and is retained by the
estrogen target tissues (uterus, breast, vagina, and pituitary gland) of
laboratory animals . These findings led to the identification of an estrogen
receptor protein in estrogen target tissues and the subsequent development
of a subcellular estrogen receptor model by Jensen and Gorski et al ®%.
This model appeared to be consistent for all species and estrogen target
tissues. (Model 1). Another model proposes that the estrogen receptor is a
nuclear protein and therefore the steroid must diffuse into the nucleus to
form a receptor-complex and initiate estrogen action. The two models are
compared in fig. 1°9.

It was found that if the estrogen receptor is present in a tissue,
estrogen must have a function in the cells. The concept was extrapolated to
breast cancer to preselect patients who might respond to endocrine therapy.
Different concentrations of estrogen receptors are present in breast

cancer”‘s)

, that can be explained by the heterogenicity of the tumor cell
population. The more cells in the tumor that contains estrogen receptors, the
higher the overall estrogen receptor content. Approximately, 60% of
estrogen receptor positive (receptor rich) patients are responsive to

endocrine therapy, whereas only 10% of estrogen receptor negative



