Kingdom of Saudi Arabia ® 1 3 gaendl Aoy ) ALl
KING SAUD UNIVERSITY % j 2 s SUJ ol
Deanship of Scientific Research %@@ )ﬁ ool Eomel 53lae
.......................... Research Center e b00000000 s

Ol Sl ek addds
171 :em o,

BAdiluea A ) A Cpenaliiad) ) Uay Giaaall g2l g g oIS aacdl) ol ; Eoud Ol g
S g b (i g s Lalas g 33) Jadla g (i JUS-d Adaa) gy (i S\
By 9oV e - U s o Aot 3 dd] ey ) el e 1 E U

Byl e - L) D Olats 301 T T L) O ey 31 pledY1 5 08 JLEL1 O g L)

60000 . = a2 5 e Y

=2 ol Wi

¢ 8yl () paY) (e aadl ZOe B aladiad) daild Ay gal) Clabiaall Ao gana (i Cppeusaliiadl £ g3 ady
O % 20 i g S Ao alud) o 55l 9 (g gaall) dpadlal) cile adly JiaY) daladiin) (e 23y Laa (81
Ol (a8 ) (Ao g Aadal) dle 1) 4RI g cild o) (pa S 3L A 535 @A YD ¢ Al g oISl Jdl el
S Onmapaliind) dpans JB 28 diagy Baalg Ao () dagy Banaia Cile (e (paapaliind) pllae) alii juds
Crpeusaliial) ¢ 98 O g mall ey ke 3150 Y Omeanaliiad) Ay M) Sl (o oIS AN Java o ¥) ¢ S
g gl dgall pany GlaBhy z) A) Baly) (B ety BB A eV (ALY Gl A S JIA Gy

) (b i (g Jha MRS gf (el Giaag B gd1) JaY) o gal) (A (i Sla anad) Lgaliag

—: Coudl &P

089 Gl qaadyg S g sl B Gl ann JA12 el (Al dmalal) S jal) aaf 9o ¢y )
A D) Al ZLOY ko) i) piad ) g Abedaad) Al gl Adaal) (alaa¥l sausi A Tan ol
pacdil) aday O (San CpiSl) Of Agas g oda g Al po il By | Sl g Al g Al Aldas Jaad
LaS ALalS (S0 al Aol pal) @l & i LS Lgad A1) A o) (St g Cpmanaliiad) ddaa) gy Cudaall (g olSY)
Qi) Alde 5 2l g A Gl o Gaenaliial) 8l 8 Gl o s e abgra pf Lgdldl )
OV A i al anad) A i IS ML) o) (el & gan L)




—: ol Blual

oal) Al pal) o3 Cdags
5 Sl aanill Guna oy awcad) B i LS (el of Sk (LS 13) La 4d o -1
Gulll) g ASH Chillg B (alil) D iU e g Cpeampaliiad) Ao gy Eitaal) gl
) g
6 SN aanil) Ada 4B gl) (i SN LA (e adaiony ) Aladiaal) i) 43 jaa 2
Lpalliiad) o @il o)

—: Condl domgen

(2 Ol MET) 2 e g8 5 k) il g (B i e F el Cilta) e Sl 13 Ay g
Ciligadall g Cidi LSy Aala adl) Gk e Ol ad) [ eSd sl ) ddau) g 13 Al g Al
2 Ol oda (8 Aty I3 L) § Al ALl B _die Bl (a2S/7 200) W lada ds g
alal 8 e Baal (a28/7s80) WA laka A gy 02 9 AS s Cppensaliial) o) gy (A g jall iy gl
—o A ol i pal) (kB Aty L g Al ) 022 LBl (gl Al

s $181) aandll VS anl) (AL ) gall 5 (il S il glsa

a8l aacdll JNaS (ALT, AST) e ) @by giasa

A8idal) plac¥) g aal) B (i Sl iy glaa

2l g Sl Al (A i Sl iy gl

Aalidal) sl ¥ g adll B Cpasaliiad) cily gl

Aalidal) slacy) & (ATP) 48Ual) cily g

daalad) o) gl salidaall cilay 33 il gia

ASlidal) placl) B el fadl) aus) g aanali gllal) 5 358l ¢ 25U gla iy ga

:‘@)L*J\ D s S C;.r\.,l\@é}s

o ) o W ge i ) ARl (6 ety { e e ol ol ¥ Sl




Kingdom of Saudi Arabia
KING SAUD UNIVERSITY

Deanship of Scientific Research

I 2 gt g )1 Lol

i 3 s ST drol

L Z el Gl 3las
.......................... Research Center 000000000 & 1= -

RRULERTE
w3

Please, fill this page if the research proposaudmitted irEnglish.

Research Title:
Evaluation of Gentamicin-Induced Hepator enal Dysfunction in Carnitine

Depleted Rats by D-carnitine and y-Butyr obetaine Hydroxylase I nhibitor.

Resear ch Problem:
Gentamicin, an aminoglycoside antibiotic, is widely used in the treatment of severe

gram negativeinfections. Nevertheless, both clinical and experimental studiesreport
a dose-limiting nephrotoxicity, which accounts for 20 % of all cases of acute renal
failure and restricts its optimal use. Gentamicin isone of the most common causes
of acute renal failure and promotes both increased morbidity and greater healthcare
costs. Although the changes in Gentamicin dosing from multiple-daily to once-daily
doses has reduced the risk of nephrotoxicity, the incidence of Gentamicin-induced
acute renal failure still remains high. Although several mechanisms have been
suggested to account for Gentamicin-induced nephrotoxicity, the precise
mechanisms underlining this pathogenesis are not yet completely understood.
Gentamicin is a well-known renal tubular toxin, that might leads to increase the
excretion of anumber of vital endogenous substancesincluding L-carnitine.

Resear ch Significance:

L-carnitine is a natural compound that is derived from two sources; endogenous
synthesis mainly in kidney and liver and exogenous dietary sources from red meat
and dairy products. Recent study have demonstrated that L-carnitine ameliorates
Gentamicin-induced renal injury in rats. However, the protection achieved by
L-carnitine was not complete and its mode of action was unclear. Moreover, the
effects of Gentamicin on kidney and liver functions under condition of carnitine
depletion and the role of carnitine in Gentamicin-induced organs toxicity are not

studied to date.




Resear ch Objectives:

The aim of this proposal is to investigate whether carnitine deficiency isrisk factor

and should be viewed as a mechanism in Gentamicin-induced nephrotoxicity, and if
so, what ar e the consequences of this condition on hepatic and cardiac functions?. To
determine whether L-carnitine would offer a significant protection against
Gentamicin-induced organs toxicity and to gain insights into the possibility of
mechanism-based protection by L-carnitine against these adverse effects of
Gentamicin.

Resear ch M ethodology:

To achieve the ultimate goal of this proposal, a total of 60 male wistar albino rats will
be used and divided at random into 6 groups of 10 animals each. The first three
groups will receive normal saline (0.5 ml/200 gm body weight, 1.P.), L-carnitine
(200 mg/kg), and D-car nitine (200 mg/kg) plus Mildronate (200 mg/kg) via drinking
water, respectively, for 10 successive days. The 4th, 5th, and 6th groups will receive
the same doses of normal saline, L-carnitine and D-carnitine plus Mildronate,
respectively, and Gentamicin (80 mg/kg, |.P.) for 10 successive days. 24 hours after
Gentamicin administration, animals will be anesthetized with ether, and blood
samples will be obtained by heart puncture. Serum and organs will be separated for
measur ement of the following parameters.

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

2- Hepatotoxicity indices (ALT and AST)

3- Plasma carnitinelevel usng HPLC.

4- Total carnitinelevel in kidney and liver tissuesusing HPL C.

5- High energy nucleotidein kidney and liver tissuesusing HPLC.

6- Plasma Gentamicin level using HPLC.

7- Gentamicin level in kidney and liver tissuesusing HPL C.

8- Markers of oxidative damage and lipid peroxidation including

malondialdehyde (MDA), reduced glutathione (GSH) and nitric oxide (NO)
contentsin kidney and liver tissue homogenates.

9- Histopathological changesin kidney and liver tissues.
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Resear ch Problem and Significance

Gentamicin, an aminoglycoside antibiotic, is widely used in the treatment of severe
gram negative infections . Nevertheless, both clinical and experimental studies
report a dose-limiting nephrotoxicity, which accounts for 20 % of all cases of acute
renal failure and restricts its optimal use. Gentamicin is one of the most common
causes of acute renal failure and promotes both increased morbidity and greater
healthcare costs. Although the changes in Gentamicin dosing from multiple-daily to
once-daily doses has reduced the risk of nephrotoxicity, the incidence of Gentamicin-
induced acute renal failure still remains high. Although several mechanisms have
been suggested to account for Gentamicin-induced nephrotoxicity, the precise
mechanisms underlining this pathogenesis are not yet completely understood.
Gentamicin is a well-known renal tubular toxin, that might leads to increase the
excretion of a number of substances including amino acids, glucose, phosphate,
sodium, magnesium and L -car nitine.

L-carnitine is a natural compound that is derived from two sources, endogenous
synthesis mainly in kidney and liver and exogenous dietary sources from red meat
and dairy products. Under normal physiological conditions, L-carnitine is highly
conserved since 90% of thefiltered L-carnitineisreabsorbed at the proximal tubular
level. Recent study have demonstrated that L-carnitine ameliorates Gentamicin-
induced renal injury in rats. However, the protection achieved by L-carnitinein this
study was not complete and its mode of action was unclear. Moreover, the effects of
Gentamicin on kidney and liver functions under condition of carnitine depletion and
therole of carnitine during development of Gentamicin-induced organstoxicity are
not studied to date.
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Resear ch Objectives

The aim of this proposal is to investigate whether carnitine deficiency and/or
endogenous car nitine depletion is an additional risk factor and should beviewed asa
mechanism in Gentamicin-induced nephrotoxicity, and if so, what are the
consequences of this condition on cardiac and hepatic functions?. To determine
whether carnitine supplementation would offer a significant protection against
Gentamicin-induced organs toxicity and to gain insights into the possibility of
mechanism-based protection by L-carnitine against these adverse effects of

Gentamicin.
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Literature Review

Gentamicin, an aminoglycoside antibiotic, is widely used in the treatment of severe
gram negative infections . Nevertheless, both clinical and experimental studies
report a dose-limiting nephrotoxicity, which accounts for 20 % of all cases of acute
renal failure and restricts its optimal use [1,2]. Gentamicin is one of the most
common causes of acute renal failure and promotes both increased morbidity and
greater healthcare costs [3]. Although the changes in Gentamicin dosing from
multiple-daily to once-daily doses has reduced the risk of nephrotoxicity, the
incidence of Gentamicin-induced acute renal failure still remains high [4]. Several
mechanisms have been suggested to account for cisplatin-induced nephrotoxicity.
These includes oxidative stress injury [5], binding to anionic phospholipids and
altering the structure and function of cellular memberanes [6], ATP depletion and
inhibition of oxidative phosphorylation [7]. Gentamicin is a well-known renal
tubular toxin, that might leads to increase the excretion of a number of vital
endogenous substancesincluding L -car nitine.

L-carnitine is a natural compound that is primarily located in mitochondria and
possesses potential protective effects against mitochondrial toxic agents[8,9]. Under
normal physiological conditions, L-carnitine is highly conserved since 90% of the
filtered L-carnitine is reabsorbed at the proximal tubular level [10]. Recent study
have demonstrated that L-carnitine ameliorates Gentamicin-induced renal injury in
rats [11]. However, the protection achieved by L-carnitine in this study was not
complete and its mode of action was unclear. Mor eover, the effects of Gentamicin on
kidney and liver functions under condition of carnitine depletion and the role of
carnitine in Gentamicin-induced organs toxicity are not studied vyet.
Therefore, the aim of this proposal is to investigate whether carnitine deficiency
should be viewed as an additional risk factor in cisplatin-induced nephrotoxicity, and
if so, what are the consequences of this condition on cardiac and hepatic function.




Resear ch M ethodology

In this proposal, carnitine deficiency will be produced by combined administration of
D-carnitine (the inactive isomer) and Mildronate (y-butyrobetaine hydroxylase
inhibitor). Depletion of |-carnitine by D-carnitine occurs via an exchange of the D-
and L-isomers across the cell membrane where the intracellular L-carnitine was
shown to exchange with the extracellular D-car nitine, wher eas, Mildronate blocks the
synthesis of L-carnitine in liver and kidney. To achieve the ultimate goal of this
proposal, a total of 60 male wistar albino rats will be used and divided at random
into 6 groups of 10 animals each. The first three groups will receive normal saline
(0.5 ml/200 gm body weight, I.P.), L-carnitine (200 mg/kg), and D-carnitine
(200 mg/kg) plus Mildronate (200 mg/kg) via drinking water, respectively, for 10
successive days. The 4th, 5th, and 6th groups will recelve the same doses of nor mal
saline, L-carnitine and D-carnitine plus Mildronate, respectively, and Gentamicin
(80 mg/kg, 1.P.) for 10 successive days. 24 hours after Gentamicin administration,
animals will be anesthetized with ether, and blood samples will be obtained by heart
puncture. Serum and organs will be separated for measurement of the following
parameters. Nephrotoxicity indices (blood urea nitrogen and serum creatinine).

1

2- Hepatotoxicity indices (ALT and AST)

Cardiotoxicity indices (serum lactate dehydrogenase and CK-MB).

3- Plasma carnitinelevel usng HPLC.

4- Total carnitineleve in kidney, heart and liver tissuesusing HPL C.

5

6- Markers of oxidative damage and lipid peroxidation including
malondialdehyde (MDA), reduced glutathione (GSH) and nitric oxide (NO)

contentsin kidney, heart and liver tissue homogenates.

High energy nucleotide in kidney, heart and liver tissuesusing HPL C.

8- Histopathological changesin kidney, heart and liver tissues.
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Analysis of Data X X X X | X
Manuscript Presentation X I 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 an g i

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

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

each semester) as well as questionnaires

on

the research assistant's activities (if any) Wik~ et IS A o e e 8 (A 0 )

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
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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 Willic e ol 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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