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Aside from its hypoglycemic properties, which are used for 

the treatment of type 2 diabetes, several observations 

suggest that metformin could also produce anticancer 

effects. According to a recent study, the anticancer 

potential would be considerably increased by dealing with 

tumors under caloric restriction. 

INSULIN SENSITIVITY 

Metformin is a biguanidine drug used as a front-line treatment for 

reducing glycemia in diabetic patients or in those who are 

developing the disease (pre-diabetic). The hypoglycemic effect of 

this molecule is caused by a marked reduction in the production of 

glucose by the liver, as well as by an improvement in peripheral 

sensitivity to the insulin signalling which allows an increase in the 

capture of glucose by different organs (particularly muscles) and 

thus reduces the glycemia. Even though this action does not cure 

the diabetes, it nevertheless mediates a decrease in the damage to 

the blood vessels caused by the chronic hyperglycemia and in this 

way reduces the risk of cardiovascular diseases.  

ANTICANCER EFFECTS 

Several studies have shown that diabetic patients treated with 

metformin experienced a significantly reduced risk of cancer 

compared to those who were treated by use of other hypoglycemic 

medications. For example, a meta-analysis of 11 studies which had 

examined this association showed a reduction of 31% in the global 

incidence of cancer amongst patients who received metformin1, a 

protective effect observed against several common cancers such as 

those of colon, pancreas, breast and lung. The reduction in the 

incidences of cancers linked to obesity, such as those of colon or 

breast, are biologically plausible, because metformin diminished 

the levels of insulin and thus deprives these cancers of a factor 

which is very important for their progression. The role of 

metformin in the treatment of cancer is therefore receiving great 

interest, with nearly 200 randomized clinical trials underway to 

more precisely evaluate its anticancer potential alone or in 

combination with other treatments.  

STARVING CANCER 

More and more studies have suggested that it is possible to 

sensitize cancer cells to the actions of certain anticancer agents by 

restricting their energetic supply as a way of forcing the cells to 

slow their growth. For example, it has been shown that fasting 

delays tumor growth and increases the effects of chemotherapy 

against several types of cancer cells2, while improving the ability 

of the immune system to prevent tumor progression3.  

 

 

It seems that a similar phenomenon may underlie the anti-cancer 

potential of metformin4. By using animal models which had 

received grafts of melanomas (originally removed from patients in 

their clinic), a team of researchers recently showed that 

intermittent fasting for 24 hours led to a considerable decrease in 

the levels of glucose present within these tumors. This 

phenomenon was not sufficient in itself to slow the progression of 

cancer, but they found that the addition of metformin to this 

treatment led to a marked decrease in tumor growth. The 

mechanisms involved in this synergy are very complex, but one 

can simply say that, under conditions of a lack of glucose, the 

presence of metformin activates a molecular cascade which leads 

to the activation of apoptotic processes and thus to the elimination 

of the cancer cells. 

The effect of caloric restriction on the treatment of cancer is 

interesting, but it must be underlined that the research is still at an 

early stage and it is important that patients do not undertake fasting 

without discussing it with their treating oncologist. Patients with 

cancer are often affected by significant weight losses and it can be 

dangerous to deprive them of nutrition for long or short periods. 
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