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Abstract 

Objective: Carbon tetrachloride (CCl4) is a highly toxic chemical agent. Therefore, the present study was 

carried out to investigate the protective effects of camel's milk against CCL4 induced toxicity in male 

rats. Materials and methods:  Albino male rats (150-200 g) were divided into four groups of 6 rats: a 

control group fed only with diet and tap water for two weeks, the second group fed with standard diet 

and camel milk, the third group intoxicated with CCl4 on first two days of the experimental 14 days and 

fed with tap water and diet, and the fourth group intoxicated with CCl4 on first two days of the 

experimental 14 days and then treated with camel milk. Results: The results indicated that the CCl4 

caused a significant increased in the level of  serum total cholesterol(TC) , triglycerides(TG), very low 

density lipoprotein (VLDL)and low density lipoprotein(LDL), lactate dehydrogenase(LDH), creatine 

kinase(CK)and aspartate aminotransferase (AST). Also, there was a significant decreased in the level of 

serum high density lipoprotein (HDL).Protective activity of camel's milk against toxicity of CCl4  

observed in decreasing of TC, TG, VLDL, LDL, LDH, CK, AST and increased in the HDL levels. 

Conclusion:  These findings strongly prove that beneficial effects of Camel Milk clearly shown through 

the reduction of the CCl4 induced related damages and oxidative stress 
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Introduction  

The liver is responsible for metabolism and 

detoxification of the most of components that 

enter the body [1].  Liver diseases remain one 

of the major threats to public health and a 

worldwide problem [2].  The World health 

organization estimates that 46% of global 

disease and 59% of mortality are due to 

chronic disease [3] and the management of 

liver disease remains a significant concern of 

modern medicine since this latter has little to 

offer as alleviation of hepatic ailments [4].  

Liver is the main organ, which is responsible 

for several metabolic functions. It is the 

organ in charge of many important life 

functions; including food digestion, glycogen 

storage, and control of metabolism, drug 

detoxification and hormone production [5].   

The toxic effect of CCl4 is attributed to 

trichloromethyl radical produced during 

oxidative stress [6].  The number of 

infiltrated neutrophils, macrophages, Kupffer 

cells, lymphocytes and natural killer cells are 

significantly increased after liver injury 

induced by hepatotoxins such as CCl4. It 

induced activation of liver resident 

macrophages and/or chemo attraction of 

extrahepatic cells (e.g. neutrophils and 

lymphocytes; [7]. The activated macrophages 

are released and contributed to liver fibrosis, 

inflammation and injury [8].  Once the liver 

became injured, its efficient treatment with 

famous chemical drugs is limited [9]. 

Therefore, interest concerned the use of 

alternative medicines for the treatment of 

hepatic disease has been arisen.  

The presence of peptides and proteins in 

camel’s milk exhibits its biological activities 

that have beneficial effect on many 

bioprocesses as digestion, absorption, growth 

and immunity [10, 11]. Furthermore, camel’s 

milk can be conserved at room temperature 

longer period than other animals’ milk [12].   

The most known uses of camel’s milk are as 

drug against autoimmune diseases, dropsy, 

jaundice, splenomegaly, tuberculosis, 

asthma, anemia, piles and diabetes [13]. 

http://www.jgpt.co.in/
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Also, camel’s milk is characterized by 

antitoxic effect in the face of 4 cadmium 

chloride [14, 15], CCl4 ([16], Cisplatin [17], 

Paracetamol [18], Aluminum chloride [19].  

Although, Althnaian et al. [20] confirmed 

that Camel milk had a protective effect 

against CCl4 induced hepatotoxicity.  

Therefore, in the present study, we 

investigated the protective effects of camel’s 

milk against CCl4- induced hepatotoxicity in 

rats by assaying lipid profiles and heart 

functions. 

Materials and Methods 

Chemicals and Kits 

Diagnostic kits for serum total cholesterol, 

triglycerides, high density lipoprotein(HDL), 

lactate dehydrogenase (LDH) and creatine 

kinase (CK) and) were purchased from 

Biolabo(France), aspartate amino transferase 

(AST) was purchased from Randox 

(England). Carbon tetrachloride purchased 

from E. Merck, Darmstadt, Germany. All 

other chemicals and solvents were of highest 

grade. 

Camel’s Milk 

Camel milk samples were collected daily 

early in the morning from a herd of camels, 

return to one of native, in Sid Dekheel region 

, about 25 km eastern of Nasiriyah city/ Thi-

Qar/ Iraq province. Milk was collected from 

camels by hand milking as normally 

practiced by the farmers.  

The samples were collected in sterile screw 

bottles and kept in cool boxes until 

transported to the laboratory. The rats were 

given this fresh milk with oral delivery 

(1mL/animal) as such without any further 

treatment. 

Animals and Treatment 

A total of 24 albino male rats (200–250 g) 

were obtained from the animal house of 

biology department, College of Science, 

University of Thi-qar. Animal acclimated for 

10 days before starting the experiment. All 

animals were housed in standard cages (6 

rats/cage), feeding with standard laboratory 

diet and tap water ad libitum.  

The experimental animals were housed in 

air-conditioned rooms at 21-23°C and 60-65% 

of relative humidity and kept on a 12 h 

light/12 h dark cycle. 

Induction of Hepatotoxicity by CCl4 

Liver disease was induced by the 

intraperitoneal injection of CCl4 (1 mL kg-1 

b.wt.), 1:1 diluted with paraffin oil for two 

successive days of the experiment. Group III 

received CCl4 injections on first two 

successive days of 14 days and were given tap 

water and standard rat feed for 14 days of 

experimental course.  

Similarly, Group IV rats received CCl4 

injection on first two days of the 

experimental 14 days but were fed with fresh 

and raw camel milk (1mL/animal) to study 

the protective role of camel milk. Group I was 

fed only with diet and tap water, and Group 

II were fed with standard diet and camel 

milk. 

Experimental Groups and Protocol 

The rats were divided randomly into 4 groups 

comprising 6 rats in each group and fed the 

same diet throughout the experimental 

period. The experimental design is described 

as fellow: 

Group I: Control rats fed only with diet and 

tap water. 

Group II: Rats fed with standard diet and 

camel milk. 

Group III: Disease group intoxicated with 

CCl4 on first two days of the experimental 14 

days and fed with tap water and diet 

Group IV: Rats intoxicated with CCl4 on first 

two days of the experimental 14 days and 

then treated with camel milk. 

Blood Collection 

At the end of day 14, the animals were 

sacrificed by cervical dislocation and the 

blood samples were collected directly into 

tubes and it was allowed to clot at room 

temperature for 30 min and the serum was 

separated by centrifugation at 3000x g for 15 

min and were saved in aliquots and stored at 

-80°C for further analysis. 

Statistical Analysis  

Data were statistically analyzed using 

Package Social Sciences (SPSS) for Windows 

version 12.0 software. All experimental data 

were expressed as mean ± standard deviation 

(SD). Statistical analysis was performed by 

the least significance difference (LSD) 

method. The (p≤0.05) level of probability was 

used as the criteria of significance. 
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Results 

Effects of CCl4 and Camel Milk on Lipid 

Profile in Rats 

The results showed a significant increase 

(p≤0.05) in the concentration of serum total 

cholesterol (TC), triglycerides (TG), low 

density lipoprotein (LDL) and very low 

density lipoprotein (VLDL) in group (3) in 

comparison with group (1). There was non-

significant difference in the concentration of 

serum  total cholesterol(TC), 

triglycerides(TG), very low density 

lipoprotein(VLDL) and low density 

lipoprotein (LDL)  in group (2) in comparison 

with group(1). Also, there was a significant 

decrease (p ≤ 0.05) in the concentration of 

serum total cholesterol (TC), triglycerides 

(TG), very low density lipoprotein (VLDL) 

and low density lipoprotein (LDL)   in group 

(4) in comparison with group (3). While there 

was a significant decrease (p ≤ 0.05) in the 

concentration of high density lipoprotein 

(HDL) in group (3) in comparison with group 

(1).Also, there were non-significant 

differences in the concentration of serum 

high density lipoprotein (HDL) in group (2) in 

comparison with group (1).Table (1). 

 

Table 1: Effects of CCl4 and camel milk on lipid profile in rats 

Groups/ 

Parameters 

TC(mg/dL) TG(mg(dL) HDL(mg/dL) VLDL(mg/dL LDL(mg/dL) 

Group I 64.80± 

1.13 C 

38.51± 

1.49c 

44.8± 

0.71a 

7.70± 

0.30 c 

12.30± 

0.51c 

Group II 65.43± 0.98 c 40.07± 1.17 c 44.3± 

0.84 a 

8.02± 

0.23 c 

11.79± 

0.98 c 

Group III 78.78± 0.87a 48.03± 

0.94 a 

36.66± 

1.05c 

9.61± 

0.18 a 

32.51± 

1.17 a 

Group IV 72.5± 

3.61b 

44.07± 

0.98 b 

41.65± 

0.73 b 

8.81± 

0.20 b 

22.04± 

0.73 b 

LSD 5.21 2.61 2.47 0.53 6.34 

Each value represents the mean± standard division of 6 rats. 

Different letter refer to a significant difference at (p≤0.05) 

 

Effects on the Activities of Serum 

Enzymes Related to Heart Function 

The results showed a significant increase 

(p≤0.05) in the concentration of serum lactate 

dehydrogenase (LDH), creatine kinase (CK) 

and aspartate aminotransferase (AST) in 

group (3) in comparison with group (1). There 

was non-significant difference in the 

concentration of serum  lactate 

dehydrogenase (LDH), creatine kinase (CK) 

and aspartate aminotransferase  (AST) in 

group (2) in comparison with group(1). Also, 

there was a significant decrease (p ≤ 0.05) in 

the concentration of serum lactate 

dehydrogenase (LDH), creatine kinase (CK) 

and aspartate aminotransferase (AST) in 

group (4) in comparison with group (3).Table 

(2). 

 

Table 2: Effects of CCl4 and camel milk on LDH, CK, AST in rats 

Groups/ Parameters LDH(U/L) CK(U/L) AST(U/L) 

Group I 234.59± 

34.61 C 

215.44± 

44.06 c 

50.66± 

3.13 b 

Group II 207.78± 

18.04 c 

213.80± 

37.31c 

47.51± 

2.65 b 

Group III 1744± 

29.96 a 

624.78± 

89.58 a 

75.16± 

4.58 a 

Group IV 1221.93± 

54.02 b 

388.11± 

64.13 b 

57.00± 

3.06 b 

LSD 65.54 177.24 9.04 

Each value represents the mean± standard division of 6 rats. 

Different letter refer to a significant difference at (p≤0.05) 

 

Discussion  

Effects of CCl4 and Camel Milk on Lipid 

Profile in Rats 

The results of the present study have also 

established that, the CCl4 treatment could 

have affected the lipid metabolism 

(cholesterol and triglyceride levels) of liver. 

This is evidenced from the present 

observations that, CCl4 caused a significant 

(p ≤ 0.05) increase in the levels of lipid 

parameters. [21] stated that CCl4 

intoxication is similar to hepatitis in case of 

the triglycerides catabolism. This situation 

could be also attributed to the reduction of 

lipase activity, which could lead to decrease 

in triglyceride hydrolysis [22]. On the other 

hand, it can be assumed that 

hypercholesterolemia in CCl4 intoxicated rats 

was resulted from damage of hepatic 
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parenchymal cells that lead to disturbance of 

lipid metabolism in liver [23]. However, rats 

treated with camel milk showed a significant 

(p ≤ 0.05) decline in triacylglycerol, 

cholesterol, VLDL and LDL values but it is 

increased the HDL levels compared to CCl4-

intoxicated rats. The mechanism of lipid 

lowering effects of camel milk might be 

attributed to an inhibitory activity on 

microsomal acyl coenzyme A: cholesterol 

acyltransferease in vitro. This enzyme is 

responsible for acylation of cholesterol to 

cholesterol esters in liver [24]. 

Effects on the Activities of Serum 

Enzymes Related to Heart Function 

The examination of heart was done through 

the estimation of the LDH, CK and AST 

activities in serum that are enzymes 

originally present at elevated concentration 

in the cytoplasm. In case of cardiotopathy, 

such enzymes escape into the blood stream in 

accordance with the extent of heart damage 

[25]. Our results showed that the 

administration of CCl4 induced a significant 

elevation of enzyme levels in comparison 

with normal control. The elevated level of 

this parameter has been seen in rat receiving 

CCl4 leading to increased cell damage, 

permeability and cardiac cell necrosis [26]. 

Notably, preventive treatment with CM was 

proved to reduce the rise of serum LDH, CK 

and AST activities induced by CCl4 treatment 

in mice. This finding implies that CM faces 

the challenge to protect cardiac tissue from 

CCl4 injury. Preventive treatment of CM can 

repair and protect cardiac tissues by 

stabilizing the membrane and the preventing 

intracellular enzyme leakages. 

Conclusion 

In conclusion, camel milk caused a protective 

effect against CCl4-induced liver damage and 

improved the biochemical parameters. Also, 

camel milk has a hepatoprotective effect 

against injury in the liver of CCl4-treated 

rats. Therefore, camel milk may be used to 

protect against toxic effects of CCl4 and other 

chemical agents in liver. In the future, 

examination of the liver protective effect of 

camel milk against CCl4 in dose dependant 

manner could be investigated. 
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