J—
COMPARATIVE EFFICACY OF DEFEROXAMINE
AND SALICYL HYDROXAMIC ACID IN THE
TREATMENT OF IRON INTOXICATION

4

Thesis
Submitted in the Partial Fulfillment of M.D. Degree

in Clinical Toxicology

—_—
.
e

Presented by
Zeinab Abd El Mahdy Abd El Halim 55 WE

M.S. Forensic Medicine and Toxicology = S
Assistant lecturer in the Department of Forensic Medicing T \

S s e

and Clinical Toxicology G :

- & o ¥ z‘:}j

e " , ’;‘}‘ Supervised by Wy VL N _,'f",
. . . 7 _'Prof. Dr, Mohamed Safwat Soliman N »'f';;-'/ ’

Y = . . . . R
we=m""" 0 Professor of Forensic Medicine and Clinical Toxicology

Prof. Dr. Ragaa Ahmed Salem /
Professor of Pathology

'/ 9 - Prof. Dr. Hanan Hamed Mostafa

Teo= . . . . R .
A Professor of Forensic Medicine and Clinical Toxicology - P
P
- =

.
1 : Prof. Dr. Mona El Koth Mossa
Assist. Prof- Of Forensic Medicine and Clinical Toxicology

Y Dr. Manal El Said Abd EI Salam
Lecturer of Forensic Medicine and Clinical Toxicology
Faculty of Medicine
Ain Shams University
1999

i l

Central Library - Ain Shams University



Central Library - Ain Shams University

A —— iy L ] ——_—

— g

—n



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGMENT

First and most of all, thanks to God, Greatest of all, for

enlightenment, knowledge and understanding which he grants us.

I would like to express my deep gratitude and appreciation to
Prof. Dr. Mohamed Safwat Soliman, one of the prominent
professors of Forensic Medicine and Clinical Toxicology, Faculty of
Medicine, Ain Shams University for his kind supervision,
remarkable guidance and encouragement as well as his moral
support throughout the whole work. It was a great honor to work

under his supervision.

I wish also to express my deepest gratitude to my supervisor
Prof. Dr. Hanan Hamed Mostafa, Professor of Forensic Medicine
and Clinical Toxicology, Faculty of Medicine, Ain Shams
University, for her great encouragement, valuable guidance and
discussions since the beginning of setting the idea of this thesis until
it has been completed in the present form. To her, [ will be always

grateful.

1 wish to thank heanily Prof Dr. Ragaa Ahmed Salem,
Professor of Pathology, Facuity of Medicine, Ain Shams University,
for her continuous help, generous effort and unlimited assistance

throughout the histopathological part of the study.

Central Library - Ain Shams University



I would like to express my sincere gratitude and extreme thanks
to Prof Dr. Mona EI Koth Mossa, Assistant Professor of Forensic
Medicine and Clinical Toxicology, Faculty of Medicine, Ain Shams
University, who has conducted this work with her constant support,
valuable guidance and her precious instructions which made it easy

to accomplish this work.

I am also deeply thankful to Dr. Manal EI Said, Lecturer of
Forensic Medicine and Clinical Toxicology, Faculty of Medicine,
Ain Shams University, for her great help and kind supervision of the

work.

Central Library - Ain Shams University



LIST OF CONTENTS

Page
o Introduction and Aim of the Work 1
* Review of Literature 3
e [ron 3
* Acute Iron Toxicity 33
» Chronic Iron Overload (Hemochromatosis) 51
» Deferoxamine 75
¢ SHAM 87
* Methodology 95
¢ Results 116
¢ Discussion 233
¢ Conclusion and Recommendations 271
+ English Summary 274
¢ References 283
s Arabic Summary 310

Central Library - Ain Shams University



Central Library - Ain Shams University



LIST OF TABLES®

Page
Table (1) 118
ANOVA One Way Statistical Analysis Qf Serum Iron (SI) Total fron Binding Capacity

(11BC} Transferrin Saturation (TF sarj And Serum Ferrvitin in The Conrol Groups
Of Acute Toxicity Study.

Table (2) 121

ANOVA One Way Stavistical Analysis Of Iotal Bilirubin (TB), Alanine Transaminase
(ALT), Aspartate Transamingse (AST) And Alkaline Phosphatase (ALP) I Control
Groups Of Acure Toxicity Siud-

Table (3) 124

ANOVA One Way Statistical Analysis Of Blood Urea Nitrogen (BUN) And Creatinine
In Control Groups Of Acute Toxicity Study.

Table (4) 126

ANOVA One  Way Statistical Analysis Of Hb Concentration, RBCs, WBCst Total &
Differential) And Plateier Count In The Control Groups Of Acute Toxicity Study.

Table (5) 138

Studem 't " Test And ANOFA, One Way Statistical Analysis Of Serum Iron (SI), Total
fron Binding Capacity (TIBC), Transferrin Saturation (TF Sat, J And Serum Ferritin
In Negative Control Group And The Groups Of Acute Toxicity Study (Tronj Group,
(Tron=DIFO) Group, (Iron -SHAM} Group, (Tron- DFO~SHAM) Group.

Central Library - Ain Shams University



Table (6) ' 141
ANOVA One Way Statistical Analysis Of Total Bilirulim (TB), Alanine transaminase
(L1}, Aspartate itransaminase (AST} And Alkaline Phosphatase (ALP} fn The
Negative Control Group And The Groups Of Acute Toxicity Study (Iren) Growp,
{fron +DIFO) Group, (fron+SHAM) Group, (Tros+ DIFO+SHAM) Group.

Table (7) 144
ANOVA Une Way Statistical Analysis Of BUN And Creatinine In The Negative
Control Group And - The Groups Of Acate Toxicity Siudy (Iron YGrowp, (fron DI-O)
Group, (Tron+ SHAM) Group, (Tron+ DEQO+SHAM) Group.

Table (3) 146

Student 1" fest And ANOVA One Way Statistical Analysis Of Hb Concentration,
RBCs, WBCs (Total & Differential) And Platelet Count In Negative Control Gromup
And The Groups Qf Acwte Toxicity Study (Irom} Group, (Iron+DIFQ) Group
(Trom\ SHAM) Gronp (Tron+DFO+SHAM) Group.

Table (9) ‘ 153

Statistical Analysis(X") Of Hepatic Histopathalogical Findings In Negative Control
Group And The Groups Qf Acute loxicity Study (Irom) Group (fron + DFQ) Group,
fIrorn+SHAM) Gronp, (Tron+DIFOQ+SHAM) Group.

Table (10) 154

Stewtistical  Analysis (X)) Of Renal And Cardice Histopathological Findings In
Negative Control  Group And The Groups Of Acwte Toxicty Study (Tron)
group.fIron : DIFQ) group, (Iron+ SHAM) group. (Troni DIFO+ SHAM) group.

Central Library - Ain Shams University



Table (11) . 155

r

Statistical Analysis  Of Histopathological Findings In The Stomach In Negative
Control Group And  The Groups QOf Acute T oxicity Study (Iron) Group, (Iron+ DFO)
Group,(fron+ SHAM) Group, (Tron+DIQ +SHAM) Group.

Table (12) 156
Statistical Analysis (X)° Of Hisiopatliological Findings In The Small Intestine In
Negative Connol Group And The Gronps Of Acute Toxiciry Study  (Iron) Group,
(Tron+DIFQ) Group, (fron+ SHAM) Group (Iromt DIFO - SHAM) Group .

Table (13) 178

ANOVA One Way Sratistical Analysis Of Serum Iron (1), Total Iron Binding
Capacity (175, Transferrin Satration (7§ sat) And Serum Ferritin In The Comtrol
Groups Of Chronic Toxiciny Study.

Table (14) 181

ANOVA One way statistical analysis of Total Bilirubin (1B), Alanine iransaminase
(ALT). Aspariate  Transaminase (AST) AND Alkatine Phosphatase (ALP) In the
Control Groups OF Chronic 1 oxicity Study,

Table (15) 184

ANOYA One  Way Statistical Analysis Of Blood Urea Nitrogen (BUN)  AND

Creatinine In The Control Groups Of Chronic Toxicigy Stivedy.
Table (16) 186

ANOVA One  Way Statistical Analysis Gf Hb Conceniration, REC HBCy (letal &
Differenticil) And Platelet Cownt In The Control Groups Of Chronic Toxieity Study.

Central Library - Ain Shams University



Table (17) ' 192
Student ¢ Test And ANOVA One Way Statistical Analysis Of Serum Iron (SD), Total
Iron Binding Capacity (TIBC), Trausferrin Saturation (TF Sat.) And Serum Ferritin
In Negative Control Group And The Groups Qf Chronic Toxicity Siudy (Tron) Group,
(fron + DIFQ) Group, (Tron + SHAM) Group, flron + DIFQ + SHAM) Group).

Table (18) 195
Student "t Test And ANOVA One Way Statistical Analysis Of Total Bilirubin (1B),
Alanine  Transaminase (ALT), Aspartate Iransaminase (AST) And Alkaline
Phosphatase (ALP) In The Negative Control Group And The Groups Qf Chronic
Toxicity Study (Tron) Group, (lron ~DFQ) Group, (Iron ~SHAM) Group, {Iron ~
DFQ + SHAM) Group.

Table (19) 198
ANOVA One Way Statistical Analysis Of Blood Urea Nitrogen (BUN) And Creatinine
In Negative Control Group And The Groups Of Chronic Toxicity Study {Tron) Group,
(Iron +DFO) Group, {lron +SHAM) Group, (Tron ~ DFO + SHAM) Group.

Table (20) 200
ANOVA One  Way Statistical Analysis Of Hb Concenration, RBC,WBCs (Total &
Differential) And Platelet Count In  Negative Control Group And The Groups Of
Chronic Toxicity Study. (Iron) Group, {Iron+DFQ) Group, (Tron+SHAM) Group,
(Iroe+ DIFO+ SHAM) Group.

Table (21) 206
Statistical Analysis (X°) Of Hepatic Histupathological Changes In The Negative
Control Group And The Groups Of Chronic Toxicity Study {Tron) Group, (Iron +
DFQ) Group, (Tron ~SHAM) Group, (Tron+DFO-+SHAM]} Group.

Central Library - Ain Shams University



Table (22) : 207
Statistical Analysis (X°) Of The Hemosiderin Deposition In The Liver In The Negative
Control Group And The Groups Qf Chronic Toxicity Study (Tron) Group, (Tron —
DFQ) Group. (Iron= SHAM) Group, (iron+DFO+SHAM )Group.

Table (23) 208
Statistical Analysis (X} Of Renal And Cardiac Histepathological Changes In The
Negative Control Group And The  Groups Of Chronic Toxicity Study (Tron) Group,
ffron ~ DFO) Group.(fron - SHAM) Group, (Tron—DF0~ SHAM) Group.

Central Library - Ain Shams University



Central Library - Ain Shams University



AO
ACTH
ALA
ALP
ALT
AST
ATP
BP
BUN
CAVH
CBC
CNS
CVS
DFO
DPG
EDTA
Fe

Fe'

FO

re

GIT
Hb
Hrs

LIST OF ABBREVIATIONS

Angesteron
Adrenocorticotrophic hormone
d-amino levulinic acid
Alkaline Phosphatase

Alanine Transaminase
Asparate Transaminase
Adenosine Triphosphate
British Pharmacopoeia

Blood Urea Nitrogen
Continuous Arterio Venous Hemofiltration
Complete Blood Picture
Central Nervous System
Cardiovascular System
Deferoxamine
Diphosphoglycerate

Ethylene Diamine Tetra-acetic Acid
Ferrous lon

Ferric lon

Ferrioxamine

Gram

Gastrointestinal Tract
Hemoglobin

Hours

Central Library - Ain Shams University



IMI

IP1
IRE.BP
K,

Kg
LDL
LIP

mg
MRI
MPS
OH
RBCs
RES
SC
SHAM
SI

TF. sat.
TIBC
TLC
USP

WBCs

Intramuscular Injection
Intraperitoneal Injection

Iron Responsive Element Binding Protein
Affinity Constant

Kilogram

Low Density Lipoprotein
Labile Iron Pool

Relative Molecular Mass
Milligram

Magnetic Resonance Imaging
Mucopolysaccharides
Hydroxyi Radical

Red Blood Cells

Reticulo Endothelial System
Subcutaneous

Salicyl Hydroxamic Acid
Serum Iron

Transferrin Saturation

Total Iron Binding Capacity
Total Leucocytic Count
United States Pharmacopoeia
White Blood Cells

Central Library - Ain Shams University



