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Cutting edge: Chemoprevention of colorectal cancer by probiotics
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Colorectal cancer is the fourth most common cancer in men and the third most common cancer in women worldwide and is 
therefore a major health problem underlining the need for effective chemo preventive strategies. Increasing evidence from 

experimental and human studies suggests that probiotics beneficially affect the host by selectively stimulating the growth of a 
limited number of resident colonic bacteria or modulate the host resistance against intestinal infections and provide protective 
effects against colon cancer development. There exists a potential role for foods that contain probiotics to change the colonic 
microbiota in a way that might prevent diseases such as colorectal cancer.Intervention of probiotics in colorectal carcinogenesis 
and on efficacy of its treatment with piroxicam (PXC) was studied in animal models. Probiotics significantly decreased the 
induction and progression of preneoplastic lesions such as aberrant crypt foci (ACF) and mucin depleted foci (MDF) compared 
to carcinogen treated group, and the probiotics improved its efficacy. The proliferating cell nuclear antigen (PCNA) index, a 
marker of carcinogenesis in GI tract, increased progressively in rats challenged with carcinogen. The treatment with probiotics 
or with PXC was equally effective in preventing the rise in PCNA index in carcinogen treated rats. Further, PXC and probiotics 
acted synergistically in preventing the rise in PCNA labelling index. The incidence of tumors in GI tract was 90% in rats induced 
with carcinogen, which it reduced to 65% in PXC treated group. The treatment with probiotics decreased tumor incidence to 60-
65%. The synergistic effect of PXC and probiotics was evident from the fact that the tumor incidence reduced to 20-25% in rats 
treated with probiotic Dahi along with PXC. The tumor load in GI tract was also reduced from 227 mm3 in carcinogen treated 
rats to 78-79 mm3 in probiotics treated DMH induced rats and 71 mm3 in PXC treated carcinogen induced rats. In rats treated 
with combination of probiotics and PXC, the tumor load decreased to 4-9 mm3/animal. Feeding probiotics to carcinogen induced 
rats inhibited the progression of adenoma to carcinoma, and the significant inhibition was also observed by treatment with PXC. 
Glutathione-S-transferase (GST) carcinogen detoxifying activity in liver as well as in colorectal tissue decreased in carcinogen 
treated rats. The treatment with probiotics restored carcinogen induced decline in GST activity. The treatment with combination 
of probiotics and PXC resulted in augmentation of GST activity to the level even greater than that in normal rats.b-glucuronidase 
activity that converts procarcinogen to active carcinogens in GI tract increased in carcinogen treated rats. The treatment with 
probiotics or PXC decreased carcinogen induced activity b-glucuronidase in feces and the two probiotics were equally effective. 
The accumulation of lipid peroxidation products, thiobarbituric acid reactive substances (TBARS), in liver and colorectal tissues 
increased progressively with time in carcinogen treated rats. Feeding probiotics or piroxicam treatment attenuated carcinogen 
induced TBARS accumulation in liver and colorectal tissues; the effect of piroxicam and probiotics was synergistic. Feeding 
rats with probiotics increased expression of pro-apoptotic gene Bax and decreased expression of anti-apoptotic gene Bcl2, 
proto-oncogene c-myc and cell cycle check point gene cyclin D1, which correlated with decreased initiation and progression of 
carcinogenesis in GIT. In conclusion, probiotics attenuated the carcinogen induced colorectal carcinogenesis and improve the 
efficacy of cancer treatment with piroxicam.
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