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Please, fill this page if the research proposaudmitted irEnglish.

Research Title:EVALUATION OF CISPLATIN-INDUCED CARDIAC
AND RENAL DYSFUNCTION IN CARNITINE-DEPLETED RAT
MODEL.

Research Problem:

Cisplatin is an inorganic platinum compound with abroad-spectrum antineoplastic
activity against different types of human tunours. Nevertheless, both clinical angl
experimental studies report a dosdiniting nephrotoxicity, which restricts
cisplatin's optimal usefulness in cancer chemio¢rapy. Although several|

mechanisms have been suggested to account for capl-induced nephrotoxicity,

the precise mechanisms underlining this pathogesis are not yet completely

understood. Cisplatin is a well-known renal tubular toxin, leading to increased

-

excretion of a number of substances including aminacids, glucose, phosphat
sodium, magnesium and L-carnitine.

Research Significance:

L-carnitine is a natural compound that is derived fom two sources; endogenou
synthesis mainly in kidney and liver and exogenoudietary sources from red mear
and dairy products. Under normal physiological conlitions, L-carnitine is highly
conserved since 90% of the filtered L-carnitine iseabsorbed at the proximal tubular
level. Recent study have demonstrated that oxidat injury of the kidney tissues
induced by cisplatin is successfully inhibited by a&rnitine without decreasing the
tumouricidal action of the agent. However, the prtection achieved by L-carnitine
was not complete and its mode of action was uncleaMoreover, the effects o

cisplatin on cardiac and kidney functions under codition of carnitine depletion are

not studied yet.




Research Obijectives:

The aim of this proposal is to investigate whethercarnitine deficiency and/or
endogenous depletion should be viewed as an additad risk factor in cisplatin-
induced nephrotoxicity, and if so, what are the caosequences of this condition orf
cardiac and hepatic functions. To determine whethePropionyl-I-carnitine would
offer a significant protection against cisplatin-irduced organ toxicity and to gain
insights into the possibility of mechanism-based mtection by propionyl-I-carnitine
against the side effectsfaisplatin.

Research Methodology:

To achieve the ultimate goal of this proposal, a tal of 60 male Sprague-Dawley rat$

A4

will be used and divided at random into 6 groups ofl0 animals each. The first threg
groups will be injected with normal saline (0.5 mR00 gm body weight, I.P.)
propionyl-l-carnitine (500 mg/kg, I.P.), and D-carntine (500 mg/kg, I.P.) respectively
for 10 successive days. The 4th, 5th, and 6th grosipvill be injected with the same
doses of normal saline, propionyl-I-carnitine and Bcarnitine, respectively for
5 successive days before and after a single dosecplatin (7 mg/kg, 1.P.). Six days
after cisplatin administration, animals will be anesthetized with ether, and blood
samples will be obtained by heart puncture. Serumand organs will be separated fo
measurement of the following parameters.
1- Nephrotoxicity indices (blood urea nitrogen and sarm creatinine).
2- Cardiotoxicity indices (serum lactate dehydrogenasand CK-MB).
3- Hepatotoxicity indices (ALT and AST)
4- Plasma carnitine level using HPLC.
5- Total carnitine level in kidney, heart and liver tissues using HPLC.
6- High energy nucleotide in kidney, heart and liver issues using HPLC.
7- Markers of oxidative damage and lipid peroxidation including
malondialdehyde (MDA), reduced glutathione (GSH) ad nitric oxide (NO)
contents in kidney, heart and liver tissue homogmtes.

8- Histopathological changes in kidney, heart antiver tissues.
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Research Problem and Significance

Cisplatin is an inorganic platinum compound with abroad-spectrum antineoplastic
activity against different types of human turmours. Nevertheless, both clinical angl
experimental studies report a dosdmiting nephrotoxicity, which  restricts
cisplatin's optimal usefulness in cancer chemio¢rapy. Although severall

mechanisms have been suggested to account for capl-induced nephrotoxicity,

the precise mechanisms underlining this pathogess are not yet completely
understood. Cisplatin is a well-known renal tubular toxin, leading to increaseq
excretion of a number of substances including L-camitine, amino acids, glucosgq,

phosphate, sodium, and magnesium.

L-carnitine is a natural compound that is derived fom two sources; endogenou

synthesis mainly in kidney and liver and exogenoudietary sources from red mear
and dairy products. Under normal physiological coditions, L-carnitine is highly

conserved since 90% of the filtered L-carnitine iseabsorbed at the proximal tubular
level. Recent study have demonstrated that oxidat injury of the kidney tissues
induced by cisplatin is successfully inhibited by arnitine without decreasing the
tumouricidal action of the agent. However, the prtection achieved by L-carnitine
was not complete and its mode of action was uncleaMoreover, the effects of
cisplatin on cardiac and kidney functions under codition of carnitine depletion are

not studied yet.
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Research Objectives

The aim of this proposal is to investigate whethetarnitine deficiency and/or
endogenous depletion should be viewed as an additad risk factor in cisplatin-
induced nephrotoxicity, and if so, what are the cosequences of this condition on
cardiac and hepatic functions. To determine whethePropionyl-I-carnitine would
offer a significant protection against cisplatin-irduced organ toxicity and to gain
insights into the possibility of mechanism-based ftection by propionyl-I-carnitine

against the side effects of cisplatin.
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Literature Review

Cisplatin is an inorganic platinum compound with abroad-spectrum antineoplastic
activity against different types of human tunours [1]. Nevertheless, both clinica
and experimental studies report a dosémiting nephrotoxicity, which restricts
cisplatin's optimal usefulness in cancer chemioérapy [2,3]. Although several
mechanisms have been suggested to account for capl-induced nephraoxicity,
the precise mechanisms underlining this pathogesis are not yet completely
understood. It has been reported that cisplatin &tited oxidative stress in andj
around mitochondria, thereby inducing apoptosis ofrenal proximal tubule cells and
dysfunction of the kidney [4,5]. The mechanisms fothis toxic effect may involve
direct inhibition of specific membrane transport systems, mitochondrial toxicity and
depletion of glutathione, finally leading to loss bspecific functions and/or necrosis of
renal tubular cells [6,7]. Propionyl-lcarnitine (PLC) is a natural short chain

derivative of |-carnitine that is primarily located in mitochondria and possesse

UJ

potential protective effects against mitochondrialtoxic agents [8,9]. Under normal
physiological conditions, L-carnitine is highly coserved since 90% of the filtered L-
carnitine is reabsorbed at the proximal tubular lewel [10]. Accordingly, carnitine
deficiency could be easily reached following impagd reabsorption or reduced
endogenous synthesis of carnitine. Recently, Chareg al. have demonstrated thaf
oxidative injury of the kidney tissues induced by isplatin is successfully inhibited by
carnitine without decreasing the tumouricidal action of the agent [5]. However, the
protection achieved by L-carnitine was not completeand its mode of action was
unclear. Moreover, the effect of cisplatin on cardaic and kidney function under
condition of carnitine depletion is not studied yet Therefore, the aim of this
proposal is to investigate whether carnitine defi@ncy and/or endogenous depletio

—

should be viewed as an additional risk factor in aplatin-induced nephrotoxicity, and

if so, what are the consequences of this conditiam cardiac and hepatic function.




Research Methodology

In this proposal, carnitine deficiency will be prodiced by chronic intraperitoneal

injection of D-carnitine, the inactive isomer. Defetion of |-carnitine by D-carnitine

occurs via an exchange of the D-and L-isomers ac®she cell membrane where the

intracellular L-carnitine was shown to exchange wih the extracellular D-carnitine.
Moreover, D-carnitine possesses an inhibitory effécupon carnitine transferase
enzymes. To achieve the ultimate goal of this progal, a total of 60 male Spragus
Dawley rats will be used and divided at random into6 groups of 10 animals each
The first three groups will be injected with normal saline (0.5 ml/200 gm bod
weight, 1.P.), propionyl-I-carnitine (500 mg/kg, IP.), and D-carnitine (500 mg/kg
I.P.) respectively, for 10 successive days. The 4#th, and 6th groups will be injected
with the same doses of normal saline, propionyl-lagznitine and D-carnitine,
respectively for 5 successive days before and aftarsingle dose of cisplatin (7 mg/kg
I.P.). Six days after cisplatin administration, anmals will be anesthetized with ether
and blood samples will be obtained by heart punctie. Serum and organs will bg
separated for measurement of the following paramets.

1- Nephrotoxicity indices (blood urea nitrogen and sarm creatinine).

2- Cardiotoxicity indices (serum lactate dehydrogenasand CK-MB).

3- Hepatotoxicity indices (ALT and AST)

4- Plasma carnitine level using HPLC.

5- Total carnitine level in kidney, heart and liver tissues using HPLC.

6- High energy nucleotide in kidney, heart and liver issues using HPLC.

7- Markers of oxidative damage and lipid peroxidation including

malondialdehyde (MDA), reduced glutathione (GSH) ad nitric oxide (NO)
contents in kidney, heart and liver tissue homogmtes.

8- Histopathological changes in kidney, hetand liver tissues.
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RESEARCH TIME SCHEDULE

starting Date : /1142 H. — 142 | | eemd i myb
?,,' et ) JLasS Lot U1 First Year oY) al Second Year &Ll a)
5 Planned sequence of major tasks
- 3| 4| 5| 6| 7| 8 9 10 1L 1 1 b B W |5 7 |8 10
Purchasing materials and supplieq X
Induction of Disease Model X IX | X
Experimental Work XX X IX X X
Analysis of Data X X IX | X | X
Manuscript Presentation X | X X
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Obligatory Agreement

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 heem; . i s sl 1is TR B e g i

previously (or will not be) submitted, eithe
fully or partially, to any other institution

[ . .
(S AR A

2.The stated research project objectives Wille-i s s el ¢ 5 20 Slaal 4] o2 .2

be achieved within the duration of research

work.

3.The allocated budget and the stipulated
period of the research project are planned
accurately, taking all factors into
consideration

sl g0 By el a2kl 3l sl 6.3
Ol ) (3 o Lae) 1S

4.Progress report forms (one at the end of st e f ) ¢ Sasat 5 anlall )5 ol oz 4

each semester) as well as questionnaires

on

the research assistant's activities (if any) Wik~ et JS A o e g 3 (A O

be submitted in due time

5.Scientific lectures, highlighting the resuls a5« o 50 w0 Gelly Bals @l o2 w5 o

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

el o ) @ ol 1k 5 i) o ¢ o)

6.The Research Center will be provided a
copy of the researgbapers, related to the
research project, published in scientific
journals, conferences, etc

13 dalda |g§|)j‘§/| o A Qﬂ\;jﬂ-&jjrigé
Bl iedal ol S5y wdal 3 e i @ o) Bl

7.A final comprehensive research report Willii e o -l 574 ule g4 5 s o2 .7

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
practical applications.
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