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ABSTRACT
Possible molecular mechanism of camel milk protection of liver and kidney against oxidative stress generated 

by CCl4 injection was investigated. Rats injected with carbon tetrachloride (CCl4) showed upregulation of the mRNA 
expression of hepatic IL-6 and renal IL-1β, TGF- β1, SREBP-1c and caspase-6 and down-regulation of anti-oxidative 
enzymes SOD, GST and CAT in addition to hepatocellular vacuolation, mononuclear cell infiltration and sinusoidal 
dilatation and renal glomerular atrophy, capsular space expansion, and adhesion between visceral and parietal layers 
of Bowman’s capsule. Camel milk supplementation prior and with CCl4 injection to rats attenuated CCl4-induced 
hepatic and renal inflammatory cytokines (IL-6, IL-1β, TGF- β1 SREBP-1c and caspase-6), upregulated CCl4-suppressed 
anti-oxidative markers (SOD, GST and CAT) and induced protective and regenerative mechanism (EPO and IL-10). 
Additionally camel milk protected the liver and kidney from CCl4-induced histopathological changes.  These results 
showed the mechanism of camel milk protection of liver and kidney against CCl4-generated oxidative stress and 
injuries. These findings may support the beneficial use of camel milk as therapeutic adjuvant with drugs that always 
associated with production of oxidative stress that injured liver and kidneys as anti-tumor drugs as Cisplatin.
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Oxidative stress occurs in the body due to 
inability of the different body antioxidant mechanism 
to scavenge reactive oxygen species (ROS) due to 
overproduction and/or reduction of the body anti-
oxidant defense mechanisms. This leads to many 
degenerative diseases, i.e. hepatopathies (Hensley 
et al, 2000), and nephropathies (Atessahin et al, 
2003). Liver and kidney tissues are more prone to be 
affected by oxidative stress produced by infectious 
agent, alcohol consumption, drugs, toxic industrial 
chemicals, food additives, and pollutants in air and 
water. Free radicals and reactive oxygen species play 
a crucial role in the initiation and progression of liver 
diseases (Jemal et al, 2007).

Carbon tetrachloride (CCl4)-induced oxidative 
stress is commonly used in rodent models to screen 
for protective effect of synthetic or natural product 

against drug-associated  hepatotoxicity  (Khan et 
al,2012) or  nephrotoxicity (Haghi et al, 2014).  After 
being biotransformed by the hepatic microsomal 
cytochrome P450 enzymes into trichloromethyl free 
radical (Khan et al, 2012),  it produces chemical tissue 
toxicity by generating  free radicals in liver, kidney, 
heart, lung, testes, brain, and blood (Shenoy et al, 
2001; Khan et al, 2012). Reactive oxygen species (ROS) 
plays a main role in the development and progression 
of human diseases as liver disorders, lung and kidney 
damage, diabetes mellitus, atherosclerosis and aging 
(Singh et al, 2008), through free radicals-induced 
lipid peroxidation and cell membranes damage 
(Ogeturk et al, 2005). It causes inflammation, tissue 
damage, cancer and aging (Bhadauria and Nirala 
2009).  Studies  showed that various natural products 
could protect organs against CCl4 induced oxidative 




