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Summary 
This study was conducted in the laboratories of the Department of Food 

Sciences, College of Agriculture and Forestry / University of Mosul, The 
veterinary laboratory of the college of veterinary medicine / University of Mosul. 

The current study aimed to know the preventive and therapeutic effect of 
synthetic and spinach-derived glutathione against the harmful effects of carbon 
tetrachloride in female laboratory rats by measuring a number of biochemical 
and histological variables in the liver and kidneys. Cold chloroform extraction 
was used to prepare the spinach leaf extract. Glutathione was then extracted from 
the spinach leaf extract using preparative HPLC afterwards when the 
concentration of glutathione was measured in the extract. biological preventive 
and therapeutic experiments were conducted, where laboratory rats were divided 
into 6 groups, the first group G1 (positive control group), the second group G2 
(negative control group), the third group G3 preventive experiment 1 (group 
glutathione extracted from spinach + CCl4),  the fourth group G4 therapeutic 
experiment 1 (Group + CCl4 Glutathione extracted from spinach), the fifth group 
G5 Preventive experiment 2 (Group of synthetic glutathione + CCl4), the G6 
therapeutic experiment 2 (Glutathione extracted from spinach + CCl4). 

The results indicated the following: 

 Subcutaneous injection of carbon tetrachloride in laboratory rats led to a 

root, creatinine, and liver enzymes and a significant decrease in 
glutathione, total protein, albumin, and globulin compared with control 
groups.   

 . Oral administration of milk fortified with glutathione extracted from 
spinach leaves and synthetic glutathione before or after being injected with 
tetrachloride led to a significant decrease in creatinine, malondialdehyde, 
peroxynitrite root, liver enzymes and a significant increase in glutathione, 
total protein, albumin, and globulin, compared with a negative control 
group. 

  Subcutaneous injection of carbon tetrachloride resulted in disorders and 
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seen in the liver and kidneys compared to the rats in the positive control 
groups, which were represented by severe cloudy degeneration, cellular 
swelling, thrombotic necrosis of hepatocytes and sinusoid congestion, 
proliferation of macrophage Kupffer cells, glomerular atrophy, expansion 
of Bowman's capsule, vacuolar degeneration, and necrosis of epithelial 
cells lining the renal tubules. 
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