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Please, fill this page if the research proposal is submitted in English. 
 

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

MODEL. 
 

 
 
 

Research Problem:  
 
Cisplatin is an inorganic platinum compound with a broad-spectrum antineoplastic  

activity  against  different  types  of  human  tumours.  Nevertheless, both clinical and 

experimental studies report a dose-limiting nephrotoxicity, which  restricts  

cisplatin's  optimal  usefulness  in  cancer chemotherapy.  Although several 

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

the  precise  mechanisms underlining this pathogenesis are not yet completely 

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

excretion of a number of substances including amino acids, glucose, phosphate, 

sodium, magnesium and L-carnitine. 

Research 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.  Under normal physiological conditions, L-carnitine is highly 

conserved since 90% of the filtered L-carnitine is reabsorbed at the proximal tubular 

level.  Recent study have demonstrated that oxidative injury of the kidney tissues 

induced by cisplatin is successfully inhibited by carnitine without decreasing the 

tumouricidal action of the agent.  However, the protection achieved by L-carnitine 

was not complete and its mode of action was unclear. Moreover, the effects of 

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

not studied yet.                                                                                       �
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Research Objectives: 

The aim of this proposal is to investigate whether carnitine deficiency and/or 

endogenous depletion 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 functions. To determine whether Propionyl-l-carnitine would 

offer a significant protection against cisplatin-induced organ toxicity and to gain 

insights into the possibility of mechanism-based protection by propionyl-l-carnitine 

against the side effects of cisplatin.                                                                                                                                    

Research Methodology:  

To achieve the ultimate goal of this proposal, a total of 60 male Sprague-Dawley rats 

will be used and divided at random into 6 groups of 10 animals each.  The first three 

groups will be injected with normal saline (0.5 ml/200 gm body weight, I.P.), 

propionyl-l-carnitine (500 mg/kg, I.P.), and D-carnitine (500 mg/kg, I.P.) respectively, 

for 10 successive days. The 4th, 5th, and 6th groups will be injected with the same 

doses of normal saline, propionyl-l-carnitine and D-carnitine, respectively for  

5 successive days before and after a single dose of cisplatin (7 mg/kg, I.P.). Six days 

after cisplatin 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.  

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

2- Cardiotoxicity indices (serum lactate dehydrogenase and 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 tissues using HPLC. 

7- Markers of oxidative damage and lipid peroxidation including 

malondialdehyde (MDA), reduced glutathione (GSH) and nitric oxide (NO) 

contents in kidney, heart and  liver  tissue homogenates. 

8-  Histopathological changes in kidney, heart and liver tissues.  
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  بحثيمشروع مقترح
  

Research Project Proposal  
 

  Please, type either in English or Arabic                                إما باللغة العربية أو الإنجليزيةالطباعة تتم فضلاً،
 

 التوقيع

Signature 

 القسم/الكلية

College/Department 

 العلمية الرتبة

Academic Title 

 *الباحثين أسماء

Investigators Names* 

  سيد احمدمحمدمحمد .  د-1 مساعد استاذ الادوية علم 
  عبداالله الشبانةبنعثمان . د. ا -2  استاذ الادوية علم 
     
    
    
    
    
    
    

 
  . الرئيسالباحث : الأولالاسم *

  . البحث الباحث الرئيس ليتولى القيام بالبحث في حال تغيب الباحث الرئيس أو تخليه عن يرشحه المشارك الذي الباحث : الثانيالاسم   
  ).PI(nvestigator  indicates the Principal IFirst name *  

      , investigator designated by the PI to assume all responsibilities- is the coSecond name   
      in case of the absence of  the PI.  
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  و أهميتهالبحث مشكلة

Research Problem and Significance 
 

Cisplatin is an inorganic platinum compound with a broad-spectrum antineoplastic  

activity  against  different  types  of  human  tumours. Nevertheless, both clinical and 

experimental studies report a dose-limiting nephrotoxicity, which  restricts  

cisplatin's  optimal  usefulness  in  cancer chemotherapy.  Although several 

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

the  precise  mechanisms underlining this pathogenesis are not yet completely 

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

excretion of a number of substances including L-carnitine, amino acids, glucose, 

phosphate, sodium, and  magnesium. 

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 the filtered L-carnitine is reabsorbed at the proximal tubular 

level.  Recent study have demonstrated that oxidative injury of the kidney tissues 

induced by cisplatin is successfully inhibited by carnitine without decreasing the 

tumouricidal action of the agent.  However, the protection achieved by L-carnitine 

was not complete and its mode of action was unclear. Moreover, the effects of 

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

not studied yet.                                                                                       �
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 البحث أهداف

Research Objectives 
 

The aim of this proposal is to investigate whether carnitine deficiency and/or 

endogenous depletion 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 functions. To determine whether Propionyl-l-carnitine would 

offer a significant protection against cisplatin-induced organ toxicity and to gain 

insights into the possibility of mechanism-based protection by propionyl-l-carnitine 

against the side effects of cisplatin.                                                                                                                                                                                                        
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  البحث أدبيات
Literature Review 

 

Cisplatin is an inorganic platinum compound with a broad-spectrum antineoplastic  

activity  against  different  types  of  human  tumours  [1]. Nevertheless, both clinical 

and experimental studies report a dose-limiting nephrotoxicity, which  restricts  

cisplatin's  optimal  usefulness  in  cancer chemotherapy [2,3].  Although several 

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

the  precise  mechanisms underlining this pathogenesis are not yet completely 

understood.  It has been reported that cisplatin elicited oxidative stress in and 

around mitochondria, thereby inducing apoptosis of renal proximal tubule cells and 

dysfunction of the kidney [4,5]. The mechanisms for this toxic effect may involve 

direct inhibition of specific membrane transport systems, mitochondrial toxicity and 

depletion of glutathione, finally leading to loss of specific functions and/or necrosis of 

renal tubular cells [6,7].  Propionyl-lcarnitine (PLC) is a natural short chain 

derivative of l-carnitine 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]. Accordingly, carnitine 

deficiency could be easily reached following impaired reabsorption or reduced 

endogenous synthesis of carnitine. Recently, Chang et al. have demonstrated that 

oxidative injury of the kidney tissues induced by cisplatin is successfully inhibited by 

carnitine without decreasing the tumouricidal action of the agent [5]. However, the 

protection achieved by L-carnitine was not complete and its mode of action was 

unclear. Moreover, the effect of cisplatin on cardiac and kidney function under 

condition of carnitine depletion is not studied yet.  Therefore, the aim of this 

proposal is to investigate whether carnitine deficiency and/or endogenous depletion 

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.                                      
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  البحث منهجية
Research Methodology 

 

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

injection of D-carnitine, the inactive isomer.  Depletion of l-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-carnitine. 

Moreover, D-carnitine possesses an inhibitory effect upon carnitine transferase 

enzymes.  To achieve the ultimate goal of this proposal, a total of 60 male Sprague-

Dawley rats will be used and divided at random into 6 groups of 10 animals each.  

The first three groups will be injected with normal saline (0.5 ml/200 gm body 

weight, I.P.), propionyl-l-carnitine (500 mg/kg, I.P.), and D-carnitine (500 mg/kg, 

I.P.) respectively, for 10 successive days. The 4th, 5th, and 6th groups will be injected 

with the same doses of normal saline, propionyl-l-carnitine and D-carnitine, 

respectively for 5 successive days before and after a single dose of cisplatin (7 mg/kg, 

I.P.). Six days after cisplatin 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. 

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

2- Cardiotoxicity indices (serum lactate dehydrogenase and 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 tissues using HPLC. 

7- Markers of oxidative damage and lipid peroxidation including 

malondialdehyde (MDA), reduced glutathione (GSH) and nitric oxide (NO) 

contents in kidney, heart and  liver  tissue homogenates. 

      8-  Histopathological changes in kidney, heart and liver tissues.   
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  التفصيلية الميزانية
Detailed Budget 

 
 

 

Details              التفاصيل             
  المطلوب المبلغ

Funds in SR بالشهرالجهد مقدار  
Effort in months 

  الباحثين أسماء
Names of Investigators 

1200X   )5 1(  محمد سيد احمدمحمد. د    6000)= شهر( 

1000X   )66000)=  شهر 
 )2(  عبداالله الشبانةبنعثمان . د. ا 

1000X    )3(   )=شهر(  

1000X    )4(   )=شهر( 

1000X    )5(   )=شهر( 

12000 Total(1)  من الميزانية الإجمالية % 40لا يزيد عن ) (1 (البند مجموع
)للبحث  

 

  المطلوب المبلغ
Funds in SR 

  بالشهرالجهد مقدار
Effort in months 

 عددال
Number 

  (    )  Research Assistant (a(    )     مساعد باحث   ) أ(  
 

  (    ) Lab Technician (b (    )             فني مختبر    ) ب(  
 

 (    )  University Students (c(    )    طالب جامعي   ) ج(  

                      (     )  Secretaries (d(    )                 إداريون       ) د(  

        (    )  Other professionals (e(   )    مهارات أخرى) هـ(  

 Total (2))                                                                  2(البند مجموع 
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4000  
  
  
 

                              والبرمجيات        الأجهزة) أ(
 a) Equipments & software(  

 
Full Computer Unit with all Accessories 

  
10000  

 

 Materials (b)المواد                                                      ) ب(
Kits 
1-Aminoanthracen 
EDC 
D-carnitine 
Propionyl-l-carnitine 

 
14000  

 

 Supplies (c)                                                               التجهيزات )ج(
 
 HPLC Columns and accessories      
SAX-Isolute Cartridge 
 
  

 Total (3) )                                                               3(البند مجموع 28000

  
  

 
  
 

 Domestic travel الداخلية                                                       تالرحلا

  

 
  
 

 Computer services الآلي                                              الحاسب خدمات

  

 
  
 

 Other services                                                           أخرى خدمات

  

 Grand Total                                                             الكلي اموع 40000
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   للبحثالزمنية الخطة
RESEARCH  TIME  SCHEDULE  

  .starting Date :           /       / 142     H                                                                     هـ                                                               142:    /    /    البحثبداية تاريخ

  

بند Second Year        الثانية السنة First Year      الأولى السنة
ال

 
 I

te
m

s
 

  المخطط للأعمال الرئيسة التوالي 
  Planned sequence of major tasks 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 

 

 

Purchasing materials and supplies X X X                      

 

 

Induction of Disease Model    X X X                   

 

 

Experimental Work       X X X X X X             

 

 

Analysis of Data             X X X X X X       

 

 

Manuscript Presentation                   X X X X X X 
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 مـلـزمـة إتـفـاقيـة

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

 : يستوفيها بدقةو الباحث الرئيس بمتطلبات البحث التالية يتقيد

1.The proposed research project has not been 
previously (or will not be) submitted, either 
fully or partially, to any other institution. 

تقديم مقترح هذا البحث كلياً أو جزئياً إلى  يقدم و لن يتم لم. 
 .أخرىأي جهة بحثية 

2.The stated research project objectives will 

be achieved within the duration of research 
work. 

 . إاء أهداف مشروع البحث خلال مدة البحثيتم. 2

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

 إعداد الميزانية و الخطة الزمنية للبحث بدقة ، و أخذت تم. 3
 .الحسبانكافة الاعتبارات في 

4.Progress report forms (one at the end of 
each semester) as well as questionnaires on 
the research assistant's activities (if any) will 
be submitted in due time. 

 تسليم تقارير المتابعة و استطلاع الرأي عن مساعد يتم. 4
 . اية كل فصل دراسيمعفي موعدها ) إن وجد(الباحث 

5.Scientific lectures, highlighting the results 
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. 

 تقديم محاضرات علمية بالتنسيق مع مركز البحوث، تلقي يتم. 
 . التي تم الوصول إليهاالخاتمةالضوء على النتائج و 

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

 العلمية ذات الأوراق تزويد مركز البحوث بنسخة من  يتم. 6
 . الخ ...العلميةالعلاقة التي تم نشرها في الات و المؤتمرات 

7.A final comprehensive research report will 
be submitted by the end of the research 
project.  This report will describe the 
objectives of the research, literature review 
and the relevant theoretical background. It 
will also show in detail the methodologies, 
techniques and experimental set-up used in 
conducting the research, as well as the 
results obtained and analysis carried out.  It 
should include conclusions and 
recommendations, which might be useful for 
practical applications. 

امل لمركز البحوث عند اية  تسليم تقرير ائي شيتم. 7
 و المسح المرجعي و الخلفية البحثيوضح التقرير أهداف . البحث

  وتجهيزالنظرية، كما يشمل منهجية مفصلة للبحث و أساليب 
 إلى جانب النتائج و البحث، المعملية المستخدمة في التجارب

 تفيد أنوكذلك تضمن التوصيات و النتائج التي يتوقع . تحليلها
 . التطبيقات العمليةفي 

         Signature (PI):     ___________________   :    /        /1425    
 


