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




\
1
i

BIOCHEMICAL STUDIES ON THE POTENTIAL ROLE OF
HYPERTHYROIDISM IN THE BIOACTIVATION OF PARACETAMOL TO
INDUCE BEPATIC LESIONS IN EXPERIMENTAL ANIMALS

- Thesis
Submitted to Faculty of Science, Tanta University

as a Requirement for the Degree of Ph.D. in Zoology

-~ “Physiology”
@*Z;/P
By
/Vy}'/f/awa /y’r’/f/—/ff hoasie

(M.Sc. Zoology, 1983)

SUPERVISORS

Dr. Dr.
IBRAHIM A.EL-ELAIMY I[SMAIL M.AL-SHARKAWI
Professor of Physiology Associate Professor of Physiology
Faculty of Science Faculty of Science
Menoufia University Tanta University

ZOOLOGY DEPARTMENT
FACULTY OF SCIENCE
TANTA UNIVERSITY
1995






SUPERVISORS

Prof. Dr. Ibrahim Abdel-Hamid El-Elaimy
Professor of Physiology and Toxicology
Faculty of Science, Menoufia University

Menoufia, Egypt.

Dr. Ismail Mostafa Al-Sharkawi
Associate Professor of Physiology,

Faculty of Science, Tanta University

Tanta, Egypt.




CURRICULUM VITA

Name in full
Date of Birth
Locality
Nationality
Primary School
Preparatory School :
Secondary School
University

Master of Science

Present Post

Permunent Address

: Lecturer, Zoology Department , Faculty of Science

: /Vg//'/” asa L y}'rfﬂ[ Has
: 15-5-1950 .

: Ghat, Sebha , Libya .

: Libyan .

: Ghat Central School , Libya

Qubari, Libya.

: Sebha, Libya .
. Al-Fateh University, Faculty of Science.

: Jackson State University, USA .

>

Sebha University.
Zoology Department, Faculty of Science,

Sebha University , Sebha, Libya.



ACKNOWLEDGEMENT

First and formost all praises are due to God.The candidate is indebted to
Prof. Dr. Ibrahim A. El-Elaimy Professor of Physiology and Texicology,
Zoology Department, Faculty of Science, Menoufia University for his

suppervision , suggesting the point of research and providing guidance during

the paractical work.

Heartily thanks and appreciation are due to Prof. Dr. Ismail M. Al-
Sharkawi, Associate Professor of Physiology , Zoology Department, Faculty
of Science, Tanta University for invaluable help he has kindly offered,
constructive criticism and skillful revision of manescript during the course of

this study and for his generous advice and ultimited encourgement.

Cardial thanks and gratitude are expressed to Dr. Mahmoud EL -
Naggar , Assistant Professor of Histopathology , Faculty of Medicine , Tanta
University for his sincere co-operation throughout preparation of this work
and to the staff member in Zoology Department, , Faculty of Science, Tanta
University who kindly offered throughout in producing this work. Sincere
appreciations are to Dr. M.H. EI-Okda for his assistance and to my family for

their support and co-operation.

This work was funded by a scholarship from Libyan Jamahiriya and
Tanta University , Faculty of Science. This suppoert is gratefully
acknowledged .May God bless all of you.

The candidate.

Naji Mussa Laji




CONTENTS

CHAPTER I : INTRODUCTION

CHAPTER II: REVIEW OF LITERATURES
1. Liver and thyroid dysfunction.
2. Pharmacodynamics and hepatotoxic
effect of paracetamol .
3. Therapeutic management of paracetamol
poisoning .
3.1. Management by reduction of intestinal
absorbability
3.2. Management by haemodialysis .
3.3. Management by administration
of synthetic compounds .
3.4. Protection by 2-mercaptopropionylglycine .
3.5. Protection by propylhiouracil .

CHAPTER ITl: MATERIALS AND METHODS :
1. Drugs used.
2. Animals and experimental induction
of different thyroid states.
3. Experimental design and animal groups .

3.1. Experiment 1: Determination of the LDs

of paracetamol in rats with different thyroid states.
3.2. Experiment 2: Determination of the
acute hepatotoxic effects of paracetamol in rats

with different thyroid states.

3.3. Expertment 3: Evaluation of the chreonic
hepatotoxic effects of paracetamol in rats
with different thyroid states.

10

10
10

11

11

13

14
14

14
15

15

16

16




3.4. Experiment 4; The effect of 2-MPG on

the survival curves of different thyroid rats

intoxicated with paracetamol .
4. Preparation of tissue homogenate .
5. Enzyme and metabolite analysis .
3.1. Arginase activity determination .
5.2. Isocitrate dehydrogenase activity
determination .
5.3 SI-Nucleotidase activity determination .
5.4. Alkaline phosphatase activity determination .

3.5.Alanine aminotransferase and

aspartate aminotransferase activities detetmination.

3.6 .Determination of liver total lipid .

5.7. Determination of liver triglycerides .

5.8. Determination of serum albumin -

3.9. Determination of liver glutathione .
6. Histopathological preparation -

7. Statistical analysis .

CHAPTERIV: RESULTS
L. Dose-mortality curves of paracetamol
for rats with different thyroid states,
2. Functional disorders caused by paracetamol
in the liver of rats with different thyroid states
and the protective effect of 2-MPG.
a. Hepatic disorders in euthyroid rats and
their management .
b. Hepatic disorders in hyperthyroid
rats and their management,
¢. Hepatic disorders in hypothyroid

rats and their management.

17
18
19
19

20
24
25
28
33
33
37
38
40
40

41

41

41

41

59

74




3. Histological degenerative changes

caused by paracetamol in the liver of rats
with different thyroid states and the protective
effect of 2-MPG .

4. Effect of 2-MPG on the survival curves

of rats given an overdose of paracetamol.

CHAPTER V: DISCUSSION

CHAPTER VI: SUMMARY

CHAPTER VII: REFERENCES

CHAPTER VIII: ARABIC SUMMARY

89

103

105

117

121



CHAPTER |

INTRODUCTION




INTRODUCTION

Paracetamol (acetaminophen, N-acetyl-para-aminophenol , APAP;
Pandol and many other trade names elsewhere)is a derivative of para-
aminophenol (Black, 1980) . It was synthesized at Johns Hopkins
University in 1877 (Spooner and Harvey, 1986) and well-described in
1894 (Hinsberg and Treupel , 1894) without side-effect in normal
use . Paracetamol is a safe and effective analgesic and anti-pyretic
when taken in the usually recommended dose for limited periods of
time (Batterman and Grossman, 1955 , Piperon et al., 1978; Black,
1980; Tee et al,1987) but when taken in overdose it produces serious,
often irreversible and fatal heptotoxicity, as well as necrosis in other
vital organs (Koch-Weser, 1976) in man and experimental animals
(Boyd and Bereczky, 1966 ; Davidson and Easthman, 1966 ; Ameer
and Greenblatt, 1977;Spooner, 1993). In 1973 there were about 5000
cases of self-poisoning with paracetamol in Britain with 50 deaths.
Up to 1976, over 1000 patients with paracetamol overdose were
admitted to hospitals in England and Wales every year and about 3%
died (Douglas er al, 1976),

Hepatotoxicity of paracetamol is preceded by its metabolic

biotransformation by cytochrome P,s, mixed-function oxidase to

reactive intermediate (Jollow et al., 1973; Mitchell etal, 1973 a;

Potter et al., 1973; Hinson, 1982 ). Consequently the severity of the




