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ABSTRACT 

Cisplatin drug is one of platinum  compounds  and  it is in  common use world wide 
for the treatment of a variety of human neoplasms. However in high doses it can produce 
undesirable toxic side effects on liver, so in this study we investigated whether vitamin C 
has protective effect on hepatotoxicity induced by cisplatin or not. Three equal-sized groups 
(six rats each) of adult male albino rats were used as  a)- control group b)- recipient of 
cisplatin or c)- recipient of vitamin C, 24 hrs before cisplatin injection. Histological 
examination of livers were carried out using light microscopy. Results showed that cisplatin 
produced pathological changes manifested as severe fatty changes, congestion and dilatation 
of portal blood vessels and central veins, dilatation and congestion of sinusoids, with 
multiple necrotic foci and apoptotic cells, while prior administration of vitamin C produced 
amelioration of the pathological changes induced by cisplatin. 
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   فيتامين ج على سمية الكبد التي يحدثها عقارالسسبالتين في الجرذانتأثير
  

  الملخص

يعد عقار السسبالتين الكيماوي وهو إحدى مركبات البالتينيوم ومن إحدى العقارات الشائعة االستعمال                       

 أن الجرع المفرطـة للعقـار تحـدث         إذ. الج مختلف أنواع السرطان لدى اإلنسان     في جميع أنحاء العالم لع    

 علـى   اً وقائي اً لفيتامين ج تأثير   كانتهدف هذه الدراسة لبيان فيما إذا       .  جانبية غير مرغوبة في الكبد     اًأضرار

 مـن الجـرذان     اً بالغ اً ذكر 18أستخدم لهذا الغرض    . تلف أنسجة الكبد الناتجة عن استخدام السسبالتين أم ال        

مجموعـة  (البيضاء وقد تم تقسيمها بصورة متساوية إلى ثالث مجاميع ضمت كل واحدة منها ستة جـرذان                 

تم ).  ساعة قبل حقنها بالسسبالتين    24السيطرة، مجموعة معاملة بالسسبالتين، و مجموعة معاملة بفيتامين ج          

ن واظهـر وجـود تغيـرات مرضـية فـي           الفحص النسيجي للكبد باستعمال المجهر الضوئي لجميع الجرذا       

المجموعة المعاملة بعقار السسبالتين  تمثلت بفقدان الشكل النسيجي للكبد، توسع واحتقان في األوعية البابيـة                

والوريد المركزي، توسع واحتقان في الجيبانيات إرتشاح دهني شديد في خاليا الكبد و تعدد بـؤر النخـر و                   
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لمعاملة بفيتامين ج قبل الحقن بالسسبالتين فقد أظهرت تحسن في التغيـرات            الموت الخلوي، بينما المجموعة ا    

  . ثة بعقار السسبالتيندالمرضية المستح
 

  .عقار السسبالتين، فيتامين ج، الكبد: الكلمات الدالة

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION 

        Cisplatin is used as anti-neoplastic agent for the treatment of metastatic tumors and 
many other solid tumors (Sweetman, 2002). Although higher doses of cisplatin are more 
efficacious for the suppression of cancer, high dose therapy manifests irreversible renal 
dysfunction and other toxicities (Halliwell and Cross, 1994). There is a suggestion that the 
drug accumulates in significant amounts in hepatic tissue particularly when injected in high 
doses (Liu et al., 1998). Despite its excellent anticancer activity (Park et al., 2009), the 
clinical use of cisplatin is often limited  by its undesirable severe toxic side  effects that 
interfere with its therapeutic efficacy (Aly et al., 2003 ;  Ajani et al., 2008 ; Dank et al., 
2008). Extensive investigations have been conducted on the hepatotoxicity of this anticancer 
drug (Kim et al., 2004 ; Pal et al., 2008). These include biochemical studies of liver 
enzymes (Kim et al., 2005 ; Venkatesan et al., 2008). There is very limited information 
concerned with the effects of this drug on the histopathology and ultrastructure of liver cells 
(Mansour et al., 2006 ; Al-Majed, 2007 ; El-Sayyad et al., 2009 ; Abdelmeguid et al., 2010). 
Furthermore,  a variety of agents including antioxidants have been shown to attenuate the 
hepatotoxicity of cisplatin (Yace et al., 2007). 
         Intake of antioxidant vitamins which are widely distributed in fruits could be 
beneficial in protection against hepatotoxicity (William, 1995). Vitamin C (vit C) is well 
known antioxidant, which can protect the body from damage caused by free radicals that 
can be generated during normal metabolism as well as through exposure to toxins and 
carcinogens (Banerjee et al., 2009). In the literature, we found no reports on the protective 
effect of  vit C against cisplatin induced-hepatotoxicity. However, many studies reported 
that vit C supplementation could ameliorate cisplatin-induced acute renal failure in mice 
(Ajith et al., 2009), other article suggested that vit C reduced the oxidative stress induced 
renal failure (Ferretti et al., 2008). In the current study, the proposed plan aimed to asses 
and examine the possibility of vitamin C, through its antioxidant property, to protect against 
and reduce the histopathological changes  induced by cisplatin on normal liver tissues of 
male albino rats, which were used as biological test animals. 
 

MATERIALS AND METHODS 
Animals: 
        Healthy adult male Wistar albino rats of same age group (three months old) and 
weighing (200-220 mg) were selected for this study. These animals were kept at controlled 
room temperature (23-25CO) with a 12 hours light/ dark cycle. Animals had free access to 
laboratory pellet foods and tap water. 
Test Chemicals: 
        Cisplatin and vitamin C were obtained from the local markets, were cisplatin is 
purchased from Medical Centre Pharmacy  in Mosul supplied by Cisplatin DBL®, Hospira, 
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and vitamin C was purchased from Dohuok and Arbil pharmacies supplied by Redoxon®, 
BAYER. 
Experimental designs:  
        The rats were divided into three groups consisting of six animals in each group. The 
rats in the first group were served as control and received 0.9% of normal saline only. The 
rats in the second group received single dose of cisplatin (6 mg / kg body weight) only. The 
rats in the third group received single dose of vitamin C (100 mg/kg body weight) one day 
prior to the cisplatin injection of the same dose received by the second group. Injections 
were given intra-peritoneally to rats. In the end of 2nd day and in the 3rd day half  of  the rats 
in the second group died while the remaining rats in the 2nd group and the other two groups, 
all were killed in the fourth day as was  programmed, by ether inhalation.  
Histological study:  
        At the end of the experiment the liver of both control and treated groups were collected 
and fixed in 10% neutral buffered formalin solution for 24-48 hours, the tissues were then 
dehydrated in ascending grades of alcohol solution starting by 70% for two hours and 90% 
for two hours then two change of absolute alcohol for two hours and over night, 
respectively. After that, the tissues were cleared by two changes of xylene for one hour 
each, and finally embedded in three changes of (60 CO) melting paraffin for one hour each. 
Five micron sections were obtained, stained with Harris hematoxylin and eosin and 
evaluated  for any structural changes under bright field microscope. 

 
RESULTS 

         Light microscopic study revealed that the control hepatic tissue showed normal large 
polygonal cells with round nuclei and eosinophilic cytoplasm arranged around central 
venules, and few spaced hepatic sinusoids arranged in between the hepatic cords with fine 
arrangement of Kupffer cells (Fig. 1). In contrast, groups receiving cisplatin only in the 
second group showed massive hepatotoxicity, in which the most pronounced 
histopathological abnormalities were severe fatty changes  (Fig. 2),  congestion in the 
central vein  with diffuse sinusoidal dilalation and many apoptotic cells (Fig. 3) and  many 
focal areas of necrosis mainly around central vein (Fig. 4). While the third group which 
received  both vit C and cisplatin, the histopathological examination revealed regression in 
fatty changes in the cytoplasm of hepatocytes (Fig. 5). Scattered apoptotic cells were 
noticed (Fig. 6). Less focal areas of necrosis were seen and infiltration of numerous 
mononuclear inflammatory cells (MNCs) specially in the dilated sinusoids and around the 
interlobular septa (Fig. 7). 
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Fig. 1: Specimen rat liver showing  normal  histology  of  the  liver (H&EX100). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.  2: Specimen rat liver treated with cisplatin only showing severe fatty changes 
           (black arrows)(H&EX400). 
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Fig.  3: Specimen rat liver treated with cisplatin only showing central vein  
             congestion with sinusoidal dilatation and apoptotic cells (black arrows) 
            (H&EX400). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Specimen rat liver treated with cisplatin  only  showing   necrotic  area  with 

mononuclear cells infiltration near central vein (black arrow)(H&EX400). 
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     Fig. 5:  Specimen rat liver treated with cisplatin and vit C showing no fatty changes in   
cytoplasm of hepatocytes (black arrow)(H&EX 400). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
      Fig. 6: Specimen rat liver treated with cisplatin and vit C showing focal                 

apoptotic cell (black arrow)(H&EX400). 
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          Fig. 7: Specimen rat liver treated with cisplatin and vit C showing focal            

necrotic area with mononuclear cells infiltration (arrow head) and in dilated 
sinusoids (black arrow)(H&EX400). 

 
 

DISCUSSION 
         The liver tissues of the control group in the present study revealed no deviation  from 
the normal histological structure. Such findings were similar to those described by previous 
workers  on rat liver (Amin and Hamza, 2005), on human liver (Fawcett and Jensh, 2002). 
In the treated group receiving single dose of cisplatin, half of rats died before reaching the 
end of treatment program and this might be due to nephrotoxicity because the kidney is the 
target organ of cisplatin (Revindra et al., 2010). The histolopathological results of this group 
represented by severe fatty changes and dilatation of sinusoids and central venules, these 
findings were in accordance with the experimental studies conducted by others 
(Abdelmeguid et al., 2010; Ahmed et al., 2010; El-Sayyad et al., 2009). These changes  are 
mostly due to inflammation. Fatty changes were the land mark change in this group, this 
finding supported the previously reported by others (Koc et al., 2005; Ramachandran and 
Kakar, 2009; Abdelmeguid et al., 2010) where they described that following single toxic 
dose of cisplatin, the cytoplasm of most hepatocytes was light and filled with numerous 
vacuoles and lipid droplets. Zhang and Wang in (1984) suggested that, the cytoplasmic 
vacuolation is mainly a consequence to considerable disturbance in lipid and fat 
metabolism. Apoptosis was an important pathological change seen in this group and  
cisplatin might induced apoptosis via oxidative stress since apoptosis can be induced by the 
addition of reactive oxygen intermeditors (ROIs) or depletion of intracellular anti-oxidants 
(De Bono and Yang, 1995; Oral, 1997). Other investigators were in agreement with current 



Rana M. Ahmad and  Ahmad H. Al-Jawary 
 

30

study as they described  the apoptosis was the main cytotoxic changes induced by cisplatin 
(Evans and Dive, 1993; Oral et al., 2000; Abdelmeguid et al., 2010; Ahmed et al., 2010). 
Necrosis was obvious change noticed in the current study which was more evident in this 
group this result is in accordance with that reported by El-Sayyad  et al.(2009) in which 
they noticed necrotic tissues and apoptotic cells following treatment with cisplatin. The 
most common reaction leading to the cell necrosis is the formation of covalent bonds 
between  a reactive metabolite of the parent compound and cell protein or DNA (Lee, 2003). 
The mechanism by which cisplatin-induced hepatotoxicity via oxidative stress as recent 
studies have suggested that oxidative stress plays an important role in cisplatin-induced liver 
damage (Lu and Cederbaum, 2006; Iraz et al., 2006; Pratibha et al., 2006), such oxidative 
stress resulting in the enhanced production of reactive oxygen species, reduction in the 
mitochondrial membrane potential (Saad et al., 2004) and decrease in antioxidant enzymes 
(Mora et al., 2003). Therefore, antioxidants administration before cisplatin treatment is 
essential to act against its toxicity (Lee et al., 2007). 
         The  last group, which received both vit C and cisplatin,  showed no cases of death. 
This reflected the benefit of vit C which is supported by  (Cameron and Campbell, 1991; 
Khaw et al., 2001), as they found in patients with cancer who received vit C 
supplementation lived longer when compared to control group who did not receive any 
supplementation. So, in current group which received vit C prior to cisplatin injection 
showed amelioration in the histopathological changes and this run in agreement with 
Atasayar et al. (2009) who demonstrated that combined treatment of vit C and E with single 
acute dose (toxic dose) of cisplatin (7.5 mg/kg) able to normalize the histopathological 
alteration induced by cisplatin on kidney when compared with cisplatin treated group.  
        The mechanism by which vit C decrease the hepatotoxicity induced by cisplatin, is 
embodied in the fact that vit C might ameliorate the oxidative damage by decreasing lipid 
peroxidation and altering antioxidant defense system (El-Gendy et al., 2010) or by denoting 
electrons to free radicals and quenching their reactivity (Bendich, 1990). In addition,  
ascorbate prevents hepatic glutathione depletion in chemical-induced hepatotoxicity in 
mice, in which glutathione acted as intracellular free- radical scavengers and protected cells 
against radical mediated  lipid peroxidation (Cuddihy et al., 2008).  
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