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Please, fill this page if the research proposaudmitted irEnglish.

Research Title:

PREVENTIVE ROLE OF CARNITINE AGAINST
DIETHYLNITROSAMINE-INDUCED HEPATOCARCINOGENESISIN
NORMAL AND CARNITINE-DEPLETED RAT MODELS.

Resear ch Problem:

Liver cancer is one of the common malignancies in the world, especially in Asia and
Africa. Despite many available strategies for treatment of this disease, its long-term
therapeutic outcome remains very poor. Therefore, prevention seems to be the best
strategy in lowering the present prevalence of the disease. Much work has been
performed for the prevention of liver cancer including monitoring of high risk
populations, extensive immunization to prevent HBV infection and interferon to
alleviate HCV infection, both providing hope of lowering or delaying the

complication of hepatitis progression to liver cancer.

Resear ch Significance: .

In the last few years, more and more efforts have been made in search for materials
and food as a means of chemical prevention of liver cancer. L-carnitineisa naturally
occurring compound that is primarily located in mitochondria and possesses
potential protective effects against many mitochondrial toxic agents. It is derived
from two sour ces; endogenous synthesisin liver and exogenous dietary sour ces from
red meat and dairy products. Despite the liver is the main organ responsible for
endogenous synthesis of |-carnitine, the role of endogenous depletion and/or
supplementation of I|-carnitine during induction of hepatocarcinogenesis are not
studied yet.




Resear ch Objectives:

The aim of this proposal is to investigate whether endogenous carnitine depletion
and/or carnitine deficiency should be viewed as an additional risk factor during
induction of hepatocarcinogenesis and to gain insights into the possibility of
mechanism-based protection by L-carnitine against Diethylnitrosamine (DENA)-

induced hepatocar cinogenesis.

Research M ethodoloqy:

To achieve the ultimate goal of this proposal, a total of 120 male Sprague-
Dawley ratswill be divided at random into 6 groups of 20 animals each. Group
1 will be daily I.P. injected with normal saline for 10 weeks, whereasratsin the
second group will be I.P. injected with a single dose of DENA and carbon
tetrachloride representing hepatic carcinogenesis. Rats in third and fourth
group will bedaily I.P. injected with L-carnitine (250 mg/kg) and  D-carnitine
(250 mg/kg) for 10 weeks, respectively. Animals in the fifth and sixth groups
will be injected with a single dose of DENA and daily I.P. injection of L-
carnitine (250 mg/kg) and D-carnitine (250 mg/kg) for 10 Weeks, respectively.
At the end of the treatment protocol, animals will be sacrificed and the
following parameters will be investigated: Liver function tests as an indices for
hepatic carcinogenesis., Hepatic blood flow using Indocyanine Green method,
Hepatic cytochrome p-450 activity using HPLC, Plasma and hepatic carnitine
levels ussng HPLC, High energy nucleotide using HPLC, Oxidative stress
parameter s including malondialdehyde (M DA), reduced glutathione (GSH) and
nitric oxide (NO) contents in Liver tissue homogenates and Histopathological

changesin liver tissues.
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Resear ch Problem and Significance

Liver cancer is one of the common malignancies in the world, especially in Asia and
Africa. Despite many available strategies for treatment of this disease, its long-term
therapeutic outcome remains very poor. Therefore, prevention seems to be the best
strategy in lowering the present prevalence of the disease. Much work has been
performed for the prevention of liver cancer including monitoring of high risk
populations, extensive immunization to prevent HBV infection and interferon to
alleviate HCV infection, both providing hope of lowering or deaying the
complication of hepatitis progression to liver cancer. In thelast few years, more and
mor e efforts have been made in search for materials and food as a means of chemical
prevention of liver cancer. L-carnitine is a naturally occurring compound that is
primarily located in mitochondria and possesses potential protective effects against
many mitochondrial toxic agents. It is derived from two sources; endogenous
synthesis in liver and exogenous dietary sources from red meat and dairy products.
Despite the liver is the main organ responsible for endogenous synthesis of
I-carnitine, the role of endogenous depletion and/or supplementation of |-carnitine

during induction of hepatocarcinogenesisare not studied yet.
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Resear ch Objectives

The aim of this proposal isto investigate whether endogenous car nitine depletion
and/or car nitine deficiency should be viewed as an additional risk factor during
induction of hepatocar cinogenesis and to gain insightsinto the possibility of
mechanism-based protection by L-carnitine against Diethylnitrosamine

(DENA)- induced hepatocar cinogenesis.
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Literature Review

Malignant diseases are becoming one of the major health problems in the world.
Ultimately, a large sector of cancer patients seek medical attention in arelatively late
stage which increases the cost of treatment. Liver cancer is one of the common
malignancies in the world, especially in Asia and Africa (1). Despite many available
strategies for treatment of this disease, its long-term therapeutic outcome remains
very poor. Therefore, prevention seems to be the best strategy in lowering the
present prevalence of the disease. Much work has been performed for the
prevention of liver cancer including monitoring of high risk populations, extensive
immunization to prevent HBV infection and interferon to alleviate HCV infection,
both providing hope of lowering or delaying the complication of hepatitis progression
to liver cancer (2,3).. Inthelast few years, more and more efforts have been madein
search for materials and food as a means of chemical prevention of liver cancer (1,
4,5). In this regard, many substances has been tested and proved efficacy against
experimentally-induced hepatocarcinogenesis (1, 4-6). L-carnitine is a naturally
occurring compound that is primarily located in mitochondria and possesses
potential protective effects against many mitochondrial toxic agents (7-9). It is
derived from two sources; endogenous synthesis in liver and exogenous dietary
sources from red meat and dairy products (10,11). Despite the liver is the main
organ responsible for endogenous synthesis of I-carnitine, the role of endogenous
depletion and/or supplementation of I-carnitine during induction of
hepatocar cinogenesis are not studied yet. Therefore, this study will be initiated with
the following specific aims. 1- to determine whether endogenous car nitine depletion
and/or carnitine deficiency should be viewed as an additional risk factor during
induction of hepatocarcinogenesis and; 2- to gain insights into the possibility of
mechanism-based protection by L-carnitine  against DENA-induced
hepatocar cinogenesis.




Resear ch M ethodology

To achievethe ultimate goal of thisproposal, atotal of 120 male Sprague-Dawley rats
will be divided at random into 6 groups of 20 animalseach. Group 1 will be daily I.P.
injected with normal saline for 10 weeks, whereas rats in the second group will be
|.P. injected with a single dose of DENA and carbon tetrachloride representing
hepatic carcinogenesis. Ratsin third and fourth group will be daily |I.P. injected with
L-carnitine (250 mg/kg) and D-carnitine (250 mg/kg) for 10 weeks, respectively.
Animalsin thefifth and sixth groups will be injected with a single dose of DENA and
daily I.P. injection of L-carnitine (250 mg/kg) and D-carnitine (250 mg/kg) for 10
Weeks, respectively. At the end of the treatment protocol, animals will be sacrificed
and the following parameterswill be investigated:
(1) Liver function testsas an indices for hepatic carcinogenesis.
(2) Hepatic blood flow using Indocyanine Green method.
(3) Hepatic cytochrome p-450 activity ussng HPLC.
(4) Plasma and hepatic carnitine levelsusing HPL C.
(5) High energy nucleotide using HPL C.
(6) Oxidative stress parameters including malondialdehyde (MDA),
reduced glutathione (GSH) and nitric oxide (NO) contentsin Liver tissue
homogenates.

(7) Histopathological changesin liver tissues.
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RESEARCH TIME SCHEDULE
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5 Planned sequence of major tasks

- 1 2 3 4 5 6 7 8 9] 10 11 1p 1 D 3 4 5 6 7 8 9 |10 |1p

Purchasing materials and supplies X [X |X

Induction of Liver Cancer X (X | X

Experimental Work XX IX XXX

Analysis of Data XX X [X XX

M anuscript Presentation XXX [X XX
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Obligatory Ag

reement

The Principal Investigator (PI) should
strictly adhere to and fulfill the following
mandatory requirements concerning this
research project:

1.The proposed research project has not g
previously (or will not be) submitted, eithe
fully or partially, to any other institution
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2.The stated research project objectives w

be achieved within the duration of researc
work.
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3.The allocated budget and the stipulated
period of the research project are planned
accurately, taking all factors into
consideration
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4.Progress report forms (one at the end of
each semester) as well as questionnaires
the research assistant's activities (if any) v
be submitted in due time
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5.Scientific lectures, highlighting the resulf
and conclusions derived, will have to be
delivered. This will be arranged with the
Research Center during the course of the
research at suitable venue
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6.The Research Center will be provided a
copy of the researgbapers, related to the
research project, published in scientific
journals, conferences, etc
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7.A final comprehensive research report w
be submitted by the end of the research
project. This report will describe the
objectives of the research, literature revie
and the relevant theoretical background. |
will also show in detail the methodologies,
techniques and experimental set-up used
conducting the research, as well as the
results obtained and analysis carried out.
should include conclusions and
recommendations, which might be useful
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practical applications.
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