Cairo University
Faculty of Veterinary Medicine
Department of Pharmacology

Possible Hepatoprotective Mechanisms of Ellagic
acid and Quercetin in Experimentally Induced
Hepatotoxicity in Rats
Thesis Presented

By
Amany Abdelrazek Omar Elfadaly

(B.V.Sc., Banha University, 2011)

For
M. V. Sc. Degree
(Veterinary Pharmacology)

Under the Supervision of

Prof.Dr. Nehal Aly Afifi

Prof. of pharmacology
Faculty of Veterinary Medicine
Cairo University

Prof.Dr. Amer Ramadan Ali Prof.Dr. Wafaa Ibrahim
Ayad El-Eraky
Prof. and Head of Pharmacology Prof. of Pharmacology
Department Medical Division
Faculty of Veterinary Medicine National Research Centre

Cairo University

(2016)






Cairo University
Faculty of Veterinary Medicine
Department of Pharmacology

Supervision sheet

Supervisors

Prof.Dr. Nehal Aly Afifi
Prof. of Pharmacology
Faculty of Veterinary Medicine,

Cairo University.

Prof.Dr. Amer Ramadan Ali Ayad

Prof. and Head of Pharmacology Department
Faculty of Veterinary Medicine,

Cairo University.

Prof.Dr. Wafaa Ibrahim EI-Eraky
Prof. of Pharmacology

Medical Division,

National Research Centre.






Cairo University
Faculty of Veterinary Medicine
Department of Pharmacology

Name : Amany Abdelrazek Omar Elfadaly
Date of birth :19/4/1989

Nationality  : Egyptian

Degree : M. V. Sc.

Specification : Pharmacology

Thesis title . Possible Hepatoprotective Mechanisms of Ellagic acid
and Quercetin in Experimentally Induced Hepatotoxicity
in Rats

Supervisors  :Prof. Dr. Nehal Aly Afifi
Prof. Dr. Amer Ramadan Ali Ayad
Prof. Dr. Wafaa Ibrahim El-Eraky

ABSTRACT

This study was designed to investigate the hepatoprotective and antioxidant
mechanisms of ellagic acid,quercetin and silymarin against thioacetamide (TAA)-
induced hepatotoxicity in rats. Rats were pretreated with ellagic acid,quercetin (50
&100 mg/kg b.wt, orally) and silymarin (50 mg/kg b.wt, orally) for three weeks
prior to the injection of TAA. Then rats received two injections of TAA (300mg/kg
b.wt, i.p) on the last two days of experimental period (three weeks). The obtained
results showe™ d that TAA caused markd liver damage manifested by increased
activities of serum transaminases, ALP and total bilirubin; increased liver MDA and
NO contents parallel to decreased GSH content; increased hepatic content of TNF-a,
NF-«xB and DNA fragmentation. Pretreatment with ellagic acid,quercetin and
silymarin limited the toxic effect of TAA This study concluded that ellagic acid and
quercetin have the capacity to protect against experimentally induced hepatotoxicity
in rats through attenuation of oxidative stress, antioxidant potential, alleviation of
inflammation and inhibition of hepatocellular apoptosis.

Key words: (Hepatotoxicity, Thioacetamide (TAA), Ellagic acid, Quercetin,
silymarin, Rats).







Dedicated to
My parents
My husband

My daughter
Who

Shared the responsibility of bringing me up to be grateful
and

To all those who taught me






Acknowledgements

In the name of ALLAH (SWT) the Almighty who taught man about matter that he
does not know and prayers and peace be upon our Holy Prophet Muhammad (SAW) and his
good followers till the Day of Judgment.

First of all 1 would like to extend my thanks to Dr. Nehal Aly Afifs, Professor of
Pharmacology - Taculty of Veterinary Medicine - Cairo University, for her excellent
supervision, encouragement, guidance and valuable instruction that she offered to me while
performing this work, Her intensive and creative comments have helped me step by step
throughout this study and her great help in revising and finishing this thesis. Indeed, I am

very honored and [ucky to work under her supervision.

I express my deep gratitude, sincere and heartfelt thanks to my supervisor Dr. Amer
Ramadan Al Ayad, Professor and Head of Pharmacology Department - Faculty of
Veterinary Medicine - Cairo University, for is Rind co-operation, constant support, untiring
patience, stimulating suggestions and encouragement helped me in both, all the time of
research work, and the writing of this thesis. This thesis would never have to be completed

without his help.

I fondly thank with deepest gratitude to Dr. Wafaa Ibrhim E[-“Eraky, Professor of
Pharmacology - National Research Centre, Egypt, for her constant guidance, knowledge on
the subject, reqular observation, support and encouragement in every step of my thesis work,

and her great help in revising and finishing this thesis.

My deep appreciation and gratitude are as well to Dr. Abeer A6d Allah Salama,
Pharmacology Researcher - National Research Centre, Egypt, for the long discussions and
suggestions that helped me to sort out scientific and technical details of some of my thesis
work, I would extend my special thanks to her supervision, positive criticism, and fruitful help

and for her great help in writing and revising this thesis.






Also special thanks to Dr. Aza Hassan, Assistant Professor, Pathology Department -
Faculty of Veterinary Medicine - Cairo University, for great help in performing and

interpreting the fistopathological investigations.

Last, but not the least, I would like to thank my family members for providing me
with support and confidence and for their continuous prayers. Special thanks go to my
Parents whose moral support and encouragement has been the driving force behind my efforts

and responsible for whatever I am today.

I highly appreciate my husband support and patience. I wish to thank my husband, for

his ceaseless love and sacrifice throughout my M. V. Sc. Degree journey.






CONTENTS

Subject

INTRODUCTION ...ccoiiiiiiiiieeciee e
REVIEW OF LITERATURE ...
Liver and hepatiC iNjury.........cccccuvvviveriinieeeeeineeeeeeeeen
Mechanisms of hepatotoXiCity .........cccccovviviiiiiinnninnne
Experimental models for liver injury........ccccvvvvvvvvevinnnnnn.
Cell death and apOptoSIS. ......ccuvvrerrvreeeiiiiiee e
EHNagic acCid.........ovvveieiiiiiiiii e
(@0 1= o] | o

SHYMArin. ...

MATERIAL AND METHODS

ILMATERIAL. ...
I. Experimental animals..............coooviiiiiiiiiinn.
. DIUGS. e e
Iii. Chemicals and solutions.................ooooeeviinnn.
ILMETHODS ... e

1. Pilot study to adjust model .........................

2. The main experiment ...........cccoevvinninnnnnnnnn..
A. Determination of liver function parameters .......

1-Determination of transaminases activity (AST and
ALT ) i e

2-Determination of alkaline phosphatase activity (ALP)...
3-Determination of serum bilirubin .....................

B. Determination of the hepatic oxidative stress



MArKErS ..

1. Determination of nitric oxide in liver homogenate ...

2. Determination of malondialdehyde in liver homogenate
C. Determination of liver antioxidant activity......

Determination of reduced glutathione concentration in
liver homogenate ...........ccooiiiiiiiiiiiinnnnn,

C. Determination of hepatic tumor necrosis factor-
alpha (TNF-0). ...

C. Determination of hepatic nuclear factor-kappa beta

G. Histopathological examination .....................
Statistical Analysis .............coviiiiiiiiiinn.
RESULTS ...
DISCUSSION ...
CONCLUSION. ...
SUMMARY ..
REFERENCES ...,

ARABIC SUMMARY
ARABIC ABSTRACT

41
42
42
42

43

45

46
50
51
52
89
97
98



LIST OF TABLES

No.

Table

Page

1)
()

©)

(4)

()

(6)

(7)

Quercetin content of selected foods.

Effect of administration of thioacetamide (TAA, 50 mg/kg
b.wt, S.C.) every 72 hours for 3 weeks and (TAA 300
mg/kg b.wt, 1.P.) twice with 24 hours interval on serum
ALT &AST levels.

Effect of oral administration of ellagic acid (50 & 100
mg/kg b.wt), quercetin (50 & 100 mg/kg b.wt) and
Silymarin (50mg/kg b.wt) on serum ALT, AST & ALP

levels.

Effect of oral administration of ellagic acid (50 & 100
mg/kg b.wt), quercetin (50 & 100 mg/kg b.wt) and

Silymarin (50mg/kg b.wt) on serum total bilirubin level.

Effect of oral administration of ellagic acid (50& 100 mg/kg
b.wt), quercetin (50 & 100 mg/kg b.wt) and silymarin
(50mg/kg b.wt) on hepatic NO level.

Effect of oral administration of ellagic acid (50& 100 mg/kg
b.wt), quercetin (50 & 100 mg/kg b.wt) and silymarin
(50mg/kg b.wt) on hepatic MDA level.

Effect of oral administration of ellagic acid (50& 100 mg/kg
b.wt), quercetin (50 & 100 mg/kg b.wt) and silymarin
(50mg/kg b.wt) on hepatic GSH level.

24

55

60

63

66

69




