Ain Shams University
Faculty of Women for Arts, Science & Education
Zoology Department

Study on the Pathogenesis of Experimental Nonalcoholic Fatty
Liver Disease (NAFLD) in Rats as a One of M etabolic Syndrome
and Possible Amelioration Effects of some Promising
Antioxidants

Submitted in Partial Fulfillment for the Requirements for the Degree of
Master of Science in Zoology

By
Dina Mohamed Islam Ahmed Heibashy

Demonstrator in Zoology Department
Faculty of Women for Arts, Science & Education
Ain Shams University

Board of Scientific Supervision

Prof. Dr. Fatma Mohamed Abd El-Moneim Zahran

Prof. of Physiology.
Zoology Department.
Faculty of Women for Arts, Science & Education
Ain Shams University.

Dr. Mona Ismail Shahin  Dr. Neiven Atef Kelada

Assit. Prof. of Physiology. Lecturer of Physiology
Zoology Department Zoology Department
Faculty of Women for Arts, Science & Education  Faculty of Women for Arts, Science & Education
Ain Shams University. Ain Shams University.

(2016)




QUALIFICATION

Name: Dina Mohamed Islam Ahmed Heibashy

Scientific Degree: M.Sc.

Department: Zoology

Faculty : Faculty of Women for Arts, Science
and Education

University: Ain Shams University

Job: Demonstrator in Zoology Department

Faculty of Women for Arts, Science & Education
Ain Shams University

Graduation Year : 2011




Courses

Courses studied by the candidate in partia fulfillment of the

requirements of the degree of M.Sc.:

=

. Histology.

2. Physiology.

3. Histopathology.

4. Molecular Biology.
5. Statistics.

6. English language.

7. Computer.




APPROVAL SHEET

Name: DinaMohamed Islam Ahmed Heibashy

Title: Study on the Pathogenesis of Experimental Non-
alcoholic Fatty Liver Disease (NAFLD) in Rats as a One of
Metabolic Syndrome and Possible Amelioration Effects of
some Promising Antioxidants.

Scientific Degree: M.Sc.

Board of Scientific Supervision

Prof. Dr. Fatma Mohamed Abd EI-Moneim Zahran
Prof. of Physiology, Zoology Department.
Faculty of Women for Arts, Science & Education.
Ain Shams University.

Dr. Monalsmail Shahin
Assit. Prof. of Physiology, Zoology Department.
Faculty of Women for Arts, Science & Education.
Ain Shams University.

Dr. Neiven Atef Kelada
Lecturer of Physiology, Zoology Department.
Faculty of Women for Arts, Science & Education.
Ain Shams University.




" TO MY FATHER,
MY HUSBAND

AND ALL MY

DEAR FAMILY






ACKNOWLEDGMENT

First of all, I am eternally indebted to “ALLAH”, o gave me strengin
and introduced me to the best people who helpéditiating and completing
this work.

I would like to express my sincere gratitude andateful
acknowledgment t&rofessor Dr. Fatma Mohamed Abd EI-Moneim Zahran,
Professor of PhysiologyZoology Department, Faculty of Women for Ars,
Science and Education, Ain Shams University, fargaience, thoughtfulness,
guidance, close supervision, helpful and fruitfdviae, encouragement durir g
preparation of this work, continuous assistancenduthe investigation, like:
none | have ever encountered. She tided me ovey difficulties throughout
the work, suggesting, planning and reading the menpt and constructivel s
criticizing, resulting in the accomplishment of theesent thesis. The content
contained within is clearly a reflection of herldpias a mentor without whor\
this work would not be possible. Her constant datihim to the profession 's
inspiring and | have learned the knowledge andsskiéeded for a success ul
future. For that, | am eternally grateful for hercere guidance.

Any word would not be sufficient to express my destpgratitude anii
appreciation for the great efforts d@r. Mona Ismail Shahin, Assistant
Professor of Physiology, Zoology Department, Facoit Women for Arts,
Science and Education, Ain Shams University, forsupervision, constructiv 2
advice, encouragement and constructive commenthiffol shall be foreve:
grateful and thankful.

It is a pleasure to express my great thanks anpedégratitude t@r.
Neiven Atef Kelada, Lecturer of Physiology, Zoology Department, Facufy
Women for Arts, Science and Education, Ain Shamsivéfsity, for
encouragement and her sincere help in this work.

| wish also to express my deepest thanks to alkcolgagues and th2
staff members of Zoology Department, Faculty of Véanfor Arts, Science ani
Education, Ain Shams University.

Especially thanks to my fatheProf Dr. Mohamed Islam Heibashy),
whose sacrifice with his time, support, patiencd taking care of me to male
me successful. | am really indebted to my famiMofher, my Brothers
(Ahmed & Mahmoud), my love Husband (Mohamed) and my Son (Omar)]
who took every step they could afford for my stsdied always appreciate d
me and prayed for my success.






Abstract

&
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Non-alcoholic fatty liver disease (NAFLD) representone of the
most common liver diseases. It is strongly assagawvith obesity and
insulin resistance and thought to be parameters tife metabolic
syndrome. NAFLD can progress to non-alcoholic stela¢patitis then to
cirrhosis and liver failure. This study aimed to westigate whether
silymarin or/and taurine can improve non-alcoholifatty liver in an
animal model and whether this therapeutic approaalesulted in
amelioration in carbohydrates profile (serum gluo®sinsulin, insulin
resistance index and hepatic glycogen), lipids pief(serum total
cholesterol, triglycerides, free fatty acids, lapti adiponectin and
hepatic total lipids & cholesterol), liver functionprofile (serum
aspartate transaminase, alanine transaminase, topabtein, albumin
and haptoglobin) and cytokines profile (serum tumoecrosis factore,
interleukin-18 and interleukin-6). The obtained results revealed a
significant (p<0.001) increase in carbohydrates fite (glucose,
insulin, insulin resistance index & hepatic glycogg in NAFLD rats
than those in their control ones. Lipid paramete(serum cholesterol,
triglycerides, free fatty acids and leptin as wels hepatic total lipids
and cholesterol) were significantly (p<0.00Blevated in NAFLD rats
compared with their corresponding control group. Ghe other hand,
induction of NAFLD to rats caused a significant (<001) decrease in
adiponectin level. Liver function tests (serum astze transaminase,
alanine transaminase and haptoglobin) were signdiatly (p<0.001)
increased in NAFLD rats compared with their correspding control
group. But, the levels of serum total protein andbamin were
remarkable decreased in NAFLD rats group. A considele (p<0.001)
elevation were occurred in all cytokines parametefserum tumor
necrosis factore, interleukin-18 and interleukin-6) in NAFLD rats
group compared with their corresponding control gip.

When, NAFLD rats group was treated with silymarior/and
taurine, a considerable amelioration effects in aprevious studied
parameters were pronounced dependent on certain m@isms and
time of treatment.

In conclusion, silymarin or/and taurine reduced metolic
abnormalities associated with NAFLD via inhibitiorthe oxidative
stress, increment in the stabilization of mitochamal membrane,
reduction the lipid accumulation in the liver, enlmcement in the
endoplasmic reticulum (ER) and improving insulin séstance. Overall,
silymarin and taurine showed as promising and novkerapies for the
treatment of NAFLD.

Key Words: Non-Alcoholic Fatty Liver Disease / Méualic
Syndrome / Silymarin / Taurine / Rats.
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