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Abstract 

The present investigation was carried out to evaluate the role of fish oil in modulating carbon tetrachloride 

(CCl4) induced hepatotoxicity in rabbits. Fish oil was given orally to rabbits for 7 days and then a single dose of 

CCl4 was administered (1 ml/kg body weight  intraperitoneally). Serum parameters (Serum alanine 

aminotransferase, ALT; and serum aspartate aminotransferase, AST activities, total bilirubin and albumin 

concentration) were estimated for experimental and control animals. Fish oil showed significant protection 

against CCl4 -induced hepatocellular damage as evident from a significant reduction (p<0.001) of elevated 

serum AST and ALT compared to rabbits treated with single dose of CC14 only in control group. Also, fish oil 

significantly prevented CCl4 induced elevation of serum bilirubin and showed significant elevation in the 

depleted concentration of albumin in comparison with control group treated with CCl4 only. These findings 

indicate that fish oil have a protective activity against CCl4 induced hepatotoxicity.  
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1. Introduction  

Humans are continuously exposed to different kinds of chemically and structurally diverse present in the air, 

food and soil. Most of these pollutants cause free radicals- mediated   lipid peroxidation, leading to disruption of 

bio-membranes, inhibition of cellular and antioxidant defense system and dysfunction of cells and tissues and 

contribute significantly to various human disease pathophysiology including hepatotoxicity. [1-4]  

Carbon tetrachloride (CC14) has widespread use in various industries as a solvent and is readily absorbed from 

the gastrointestinal and respiratory tracts [5]. It may cause lipid peroxidation and is known to cause liver 

damage [4]. It has been shown, that the principle clinical signs of liver injury in humans who ingest carbon 

tetrachloride are swollen and tender of liver, elevated levels of hepatic enzyme in the serum, elevated serum 

billirubin levels and appearance of jaundice, and decreased serum levels of proteins such as albumin and 

fibrinogen [6, 7]. CC14 has been widely used to induce liver injury and fibrosis in different experimental models 

[8]. 

In recent years, fish oil is gaining attention as a nutraceutical and source of potential pharmaceuticals [9]. Fish 

oil contains omega-3 fatty acids, one of the two main classes of fatty acids. These omega -3 polyunsaturated 

fatty acids, primarily eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), have been found as agents 

responsible for the beneficial and protective effects of dietary fish oil [10]. Omega-3 fatty acids found in fish oil 

are known for their anti inflammatory properties throughout the body, in delaying the onset of autoimmune 

disease in animals models and the severity of arthritis in human [11]. Evidences also indicate that consumption 

of dietary fish oil is associated with suppressed inflammatory response in patients with rheumatoid arthritis [12] 

and psoriasis [13] and that it reduces mortality from cardiovascular disease [14]. Moreover, fish oil rich in 

omega -3 polyunsaturated fatty acids such as epicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 

has been shown to be protective against experimentally induced colon cancer in large number of studies [15, 

16]. It has also been reported that the intake of omega-3fatty acids suppresses the so-called free radical diseases 

such as cancer, aging and atherosclerosis, [17]. Furthermore, many studies showed that fish oil prevents 

gentamicin and cyclosporine-induced nephrotoxicity [18, 19], and cisplatin-induced hepatotoxicity [20]. 

Fish oil feeding also appears to have the most benefit in reducing free radical damage and increasing antioxidant 

enzyme activity in response to the induction of oxidative stress by cyclophosphamide injection [21]. The present 

investigation was carried out to evaluate the role of fish oil in modulating the carbon tetrachloride- induced 

hepatotoxicity in rabbits. 

2. Materials and Methods 

2.1. Chemicals  

Carbon tetrachloride (CC14) was purchased from Koch Light laboratories Ltd., England. Fish oil was procured 

locally from Wadii Alnaheel Company, Hail, Saudi Arabia. 
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2.2. Animals 

 Male rabbits weighing 1-1.5 kg were used in the study. The animals were maintained under standard laboratory 

conditions of temperature and relative humidity with 12 h light-dark cycle. The animal studies were approved by 

the ethics committee of University of Hail. 

2.3. Experimental Design 

Animals were divided into the following groups of 6 rabbits each: Normal Group: animals received only fish 

oil and put on normal diet. Control Group: animals received CC14, at the single dose 1ml /kg body weight 

Intraperitoneally (i.p) with olive oil, 1:1, on 7th day. Experimental Group: Animals received fish oil, l.5ml/kg 

body weight/day, orally for 7 days.  On the 7th day animals received CC14 1ml/kg 5ml/kg body weight/day 

intraperitoneally (i. p) with olive oil, 1:1. The selected dose of fish oil based on previous report [22] (Alicja et 

al., 1998). Animals were killed under chloroform anesthesia after 24 hour of the hepatotoxin administration of 

carbon tetrachloride. Blood was collected by cardiac puncture using a syringe and allowed to coagulate at room 

temperature for 30 minute and serum separated by centrifugation at 3000 rpm for determining the serum ALT 

and AST activities, total bilirubin and albumin concentration. 

2.4. Assay of serum ALT and AST activities 

 Serum alanine aminotransferase (ALT) and serum aspartate aminotransferase (AST) were determined 

 spectrophotometrically using commercial kit according to the instruction of the manufacturer (Sigma-   Aldrich, 

St. Louis, MO, USA). 

2.5. Assay of serum bilirubin and albumin concentrations  

 Serum bilirubin (TB) and albumin (Alb) concentrations were also determined spectrophotometrically 

 Using commercial kit and following the instruction of the manufacturer (Sigma-Aldrich, St. Louis, MO, USA). 

3. Results 

3.1. Serum enzyme parameters 

Rabbits administered fish oil (l.5ml/kg body wt) and CC14 in fish oil (l: l) treatment (experimental group) 

showed significant protection against CCl4 induced hepatocellular damage as evident from a significant 

reduction (p<0.001) of elevated serum activities of aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT) compared to rabbits treated with single dose of CC14 only in control group (Fig. 1 and 

2). 

3.2.     Estimation of total bilirubin and albumin concentrations 
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The present study showed that animals treated with fish oil (1.5ml/kg body wt) for 7 days and a single dose of 

CCI4 in fish oil (1:1) displayed a significant difference (p<0.001, p<0.001) in the concentration of total bilirubin 

and albumin respectively compared with the control animals (Fig. 3 and 4) which are treated with a single dose 

of CC14 only. There was a significant increase in the concentration of bilirubin in the serum of CC14-treated 

rabbits as compared to the experimental group. Administration of fish oil prevented CC14 -induced elevation of 

serum bilirubin and showed significant elevation in the depleted concentration of albumin in comparison with 

control group treated with CCl4 only. 

3.2. Statistical analysis:  

The SPSS version 15 was used in data analysis. Data were expressed as mean ± SD. Mean values were 

compared using analysis of variance (ANOVA) followed by Duncan multiple range test. P-values less than 0.05 

were considered significant. 

 

Figure 1: Influence of fish oil on serum activity of AST in rabbit subjected to carbon tetrachloride induced 

hepatotoxicity. 

 

Figure 2: Influence of fish oil on serum activity of ALT in rabbit subjected to carbon tetrachloride induced 

hepatotoxicity. 
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Figure 3:   Influence of fish oil on total serum bilirubin in rabbits subjected to CC14 induced hepatotoxicity. 

 

 

Figure 4: Influence of fish oil on total serum albumin in rabbits subjected to CC14 induced hepatotoxicity. 

4. Discussion 

CC14 is a well-known hepatotoxic agent and the preventive action of its liver damage has been widely used as 

an indicator of liver protective activity of drugs in general [23, 24]. CC14 is biotransformed by Cytochrome P-

450 system to produce trichloromethyl free radicals. These free radicals may again react with oxygen to form 

trichloromethyl peroxyl radicals, which may attack lipids on the membrane of endoplasmic reticulum to elicit 

lipid peroxidation, finally resulting in cell necrosis and consequent cell death [25, 26]. Since free radicals play 

such an important role in CC14-induced hepatotoxicity, it seems logical that compounds that neutralize such 

radicals may have a hepatoprotective effect. Indeed, various natural products have been reported to protect 

against CC14-induced hepatotoxicity [24, 27]. 
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The present study showed that animals treated with single dose of CC14 showed significant hepatic damage 

which was noted through a substantial increase in the levels of serum enzymes AST and ALT. Serum 

transaminases AST and ALT have long been considered as sensitive indicator of hepatic injury [24, 28, 29]. 

Injury to the hepatocytes alters their transport function and membrane permeability, leading to leakage of 

enzymes from the cells [24], this leakage causes a decrease in levels of ALT and AST in hepatic cells but 

increase in levels of serum ALT and AST [29]. This may explain the increase in levels of serum AST and ALT 

observed in CCl4 treated rabbits in the present study. Treatment of rabbits with fish oil prior to the challenge of 

CCl4, appears to have a protective effects against hepatic injury to considerable extent which was reflected by 

the ability of fish oil to lower the elevated serum enzyme levels resulting from the administration of CCl4 alone. 

The present study also showed that pretreatment with fish oil for 7days prior to the CCl4 offered 

hepatoprotection as evidenced by significant reduction of the rise in concentration of bilirubin compared to 

control group (CCl4 only). This suggests the possibility of fish oil being able to stabilize biliary dysfunction in 

rabbit liver during hepatic injury with CCl4. 

Hypoalbuminemia can be deemed as useful index of severity of hepatocellular damage. The lowered levels of 

albumin shown in the serum of CCl4 -treated rats reveal the severity of hepatopathy [30] . In the present study, 

albumin concentration was very low in rabbits treated with CCl4 alone. Fish oil treatment 7 days before 

intraperitoneal administration of CCl4 has shown significantly increased albumin level compared to control 

group. 

5. Conclusion 

The results of the present study suggest that fish oil possess protective activity against CCl4 induced         

hepatoxicity. According to these results it can be proposed that fish oil can serve as a potent hepatoprotective         

agent.  
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