lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




g
§
{
§
§
§
{
§
;}
§
{
{
§
§
{
§
§
§

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
OIS IEHEATATOSHOH

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%é
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
]

i ol b |
@ ASUNET

FREPTES JEIPPILIN ooy

op)égc-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

NN NN NN AN NS NN TAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




PHARMACOLOGICAL STUDY OF PROTECTIVE
EFFECT OF METHYL PALMITATE IN
EXPERIMENTALLY-INDUCED MYOCARDIAL
INFARCTION

Thesis presented by:

Ahmed Badreldin Abdelaal Hamed

Bachelor of Pharmaceutical Sciences & Pharmaceutical Industries,
Future University in Egypt (2014).
Demonstrator of Pharmacology & Toxicology
Faculty of Pharmaceutical Sciences and Pharmaceutical Industries,
Future University in Egypt

Submitted for the partial fulfillment of Master’s degree in Pharmaceutical
Sciences
(Pharmacology & Toxicology)

Under the supervision of:

Prof. Dr. Samar Saadeldin Azab

Professor of Pharmacology & Toxicology
Faculty of Pharmacy, Ain Shams University

Dr. Yousra Mohamed Sabry Abdel-Mottaleb
Lecturer of Pharmacology & Toxicology
Faculty of Pharmaceutical Sciences & Pharmaceutical Industries,
Future University in Egypt

Dr. Eman Mohamed Mantawy
Lecturer of Pharmacology & Toxicology
Faculty of Pharmacy, Ain Shams University

Faculty of Pharmacy- Ain Shams University
2020



Examination Board Approval Sheet

o Title of the Master's Degree thesis in Pharmaceutical Science
(Pharmacology and Toxicology):

Pharmacological study of protective effect of methyl palmitate in
experimentally-induced myocardial infarction

| » Name of candidate:
Ahmed Badreldin Abdelaal Hamed

| » Submitted to:

Pharmacology and Toxicology Department, Faculty of Pharmacy, Ain
Shams University.

| « Approved by the committee in charge: ’

| Dr. Hanan Salah El-Din El-Abhar
| Professor of Pharmacology and Toxicology and head of Pharmacology,

Toxicology and Biochemistry Department, Faculty of Pharmaceutical
Sciences and Pharmaceutical Industries, Future University in Egypt.

Dr. Hala Fahmy Zaki .. s
Professor and head of Pharmacology and Toncology Depa:tment Faculty
| of Pharmacy, Cairo University.

Dr. Samar Saadeldin Azab ...Cduuc AR {

Professor of Pharmacology and Toxicolo ulty of Pharmacy, Ain
Shams University.

Head of Pharmacology and Toxicology Department
Professor. Ebtehal El-Demerdash Zaki

Date: 21/3/2020




ACKNOWLEDGMENT

ACKNOWLEDGMENT
First of all, no words can express my deep thanks to

Allah.

I would like to express my deep and sincere gratitude to
my supervisor Prof. Dr. Samar Azab, Professor of
Pharmacology & Toxicology, Faculty of Pharmacy, Ain
Shams University, for her keen supervision, valuable
guidance and continuous encouragement throughout the
whole study. I am profoundly grateful for her support and

valuable instructions throughout this work.

I would like to express my deep and sincere thanks to
my supervisor Dr. Yousra Abdel-Mottaleb, Lecturer of
Pharmacology & Toxicology Faculty of Pharmaceutical
Sciences and Pharmaceutical Industries, Future University
i Egypt, for her keen supervision, valuable guidance and
helpful comments and discussion during the whole study.



ACKNOWLEDGMENT

I owe special thanks to my supervisor Dr. Eman
Mantawy, Lecturer of Pharmacology & Toxicology,
Faculty of Pharmacy, Ain Shams University, for her kind
supervision and her continuous guidance and support
throughout the whole study. Also, I am profoundly grateful
for her indispensable help during the practical work.

I am greatly thankful to Ass. Prof. Dr. Wesam EI-
Bakly, Associate  Professor of  Pharmacology &
Therapeutics, Faculty of Medicine, Ain Shams University,
Jor her guidance leading to completion of this study. A special
thanks 1s paid to her for providing me with advice and
Jacilities to complete the practical work throughout this study.

I am deeply indebted to Prof. Dr. Adel Bakeer,
Professor of Pathology, Faculty of Veterinary Medicine,
Cairo Unaiversity, for his great effort in accomplishing the
part of the histopathological technique.



ACKNOWLEDGMENT

Finally, my profound gratitude goes to my family for
encouraging me to pursue this academic achievement. I am
forever indebted to them for their blessings, encouragement &

endless support.

Ahmed Badreldin Hamed



ABSTRACT




ABSTRACT

Myocardial infarction (MI) is an acute condition of sudden

ischemic necrosis of the myocardium that results from the critical
imbalance between the coronary blood supply and the myocardium
demand. Oxidative stress is an important pathogenic event in MI, where the
generated reactive oxygen species (ROS) cause cellular destruction.
Moreover, apoptosis and the inflammatory cascades play major roles in the
pathogenesis of MI.

The present study was designed to assess the potential
cardioprotective effect of the naturally occurring fatty acid ester methyl
palmitate (MP) against isoproterenol (1SO)-induced MI in rats and the
possible underlying molecular mechanisms.The study was carried out in
two consequent phases, the first phase screened the cardioprotective dose
of MP in ISO-intoxicated rats. In the second phase, forty male Sprague
dawley rats were treated with either MP (150 mg/kg, p.o) 3 times/week on
alternative days for 2 weeks and/or 2 consecutive doses of 1SO separated
by 24 hours (85 mg/kg, s.c.) on the 13" and 14" days.

Different cardiotoxicity and oxidative stress markers were assessed.
Moreover, endothelial nitric oxide synthase (eNOS) content was
determined. In addition, cardiac expression of caspase 3, Bax and Bcl-2
was assessed to detect apoptosis. To assess inflammation, ELISA
measurement of toll like receptor 4 (TLR-4) and tumor necrosis factor-
alpha (TNF-a), as well as the immunohistochemical detection of nuclear
factor kappa B (NF-xB) and cyclooxygenase-2 (COX-2) were performed as

well.



ABSTRACT

Cardiotoxicity and oxidative stress markers were significantly
ameliorated by pretreatment with MP. Furthermore, MP pretreatment
significantly elevated eNOS levels, decreased the expression of the pro-
apoptotic markers but increased that of Bcl-2 and mitigated TLR-4
activation and the other inflammatory markers. Additionally,

histopathological examination and electrocardiogram confirmed the

cardioprotective effect of MP.
Collectively, these findings indicate that MP possesses a potential

cardioprotective effect against 1SO-induced MI.

Keywords: Myocardial infarction; Methyl Palmitate; Oxidative stress;

Apoptosis; TLR-4; Inflammation
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