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A recent study shows that indole-3-carbinol, a compound of 

plant origin formed during the digestion of cruciferous 

vegetables, stimulates the regeneration of the intestinal 

mucosa and thereby prevents inflammation and colon 

cancer. 

DELICATE EQUILIBRIUM 

Along with the skin and the lungs, the intestines comprise an organ 

which has considerable exposure to the external environment. It is 

for this reason that the digestive system possesses a very effective 

immune system capable of local reaction in cases of attack by 

physical or infectious agents. Appropriate control of this immunity 

is, however, crucial because the epithelium, which covers the 

interior of the intestine, is a thin barrier (a single layer of cells) 

which separates the immune system from hundreds of billions of 

bacteria (the microbiome) which populate the intestine, particularly 

within the colon. All perturbations which affect the integrity of this 

barrier could thus bring into contact these bacteria and the immune 

cells, and unleash a chronic inflammatory response which would 

drastically increase the risk of autoimmune disorders (e.g. 

ulcerative colitis) and cancer. 

CONSTANT REGENERATION 

The lifespans for cells of the intestinal barrier are amongst the 

shortest for human cells. Exposed to a flow of daily food and to 

numerous foreign substances originating outside the body, these 

cells age very rapidly and must be constantly renewed from stem 

cells, on average every 5 days. Research in recent years has shown 

that the process of renewal is in large part controlled by a sort of 

environmental sensor, a protein called aryl hydrocarbon receptor 

(AHR) which is specialized in both the detection of xenobiotic 

molecules (from outside the body) as well as of substances derived 

from the digestion of foods. The identification of molecules 

capable of specifically activating this receptor is thus of 

considerable importance in order to promote suitable renewal of 

the intestinal epithelium and thereby prevent the development of 

chronic inflammatory conditions which would negatively influence 

the health of the intestines and of the body in general. 

ANTI-INFLAMMATORY VEGETABLES 

A recent study suggests that the cruciferous vegetables represent a 

class of foods which is particularly effective at stimulating this 

receptor and, likewise, the regeneration of the intestinal mucosa1. 

In this study, the authors observed that transgenic mice, in which 

the AHR sensor was defective, rapidly developed inflammation of 

the intestines which progressed, with time, to colon cancer. In 

contrast, when their food was supplemented with indole-3-carbinol 

(I3C), a molecule which is produced by the digestion of 

cruciferous vegetables, these same animals did not develop 

 

intestinal inflammation and were protected from cancer. It thus 

seems that the presence of I3C can correct suboptimal activity 

from the AHR sensor and protect the intestinal surface while 

ensuring a suitable level of epithelial regeneration which, in turn, 

prevents the development of inflammatory conditions. 

These observations thus suggest that the anticancer actions of 

cruciferous vegetables are not only linked to their direct effect on 

tumor cells, which has been demonstrated in several studies, but 

also due to their indirect, anti-inflammatory effect which deprives 

the cancer cells of an environment which would help them acquire 

mutations capable of supporting tumor progression. This illustrates 

the extent to which this large family of vegetables is in a class of 

its own in terms of preventing cancer and that they should be 

regularly consumed. This is easily possible since the cruciforms 

are a highly varied family (cabbage, broccoli, cauliflower, 

radishes, turnip, watercress, arugula and rapini) and we can thus 

take advantage of the benefits of these vegetables while adding a 

bit of variety to our culinary experience. It should, however, be 

borne in mind that the cruciferous vegetable content of anticancer 

molecules such as I3C is strongly diminished by long cooking 

periods and so it is preferable to prepare them by steaming or 

sautéing. 

(1) Metidji A et al. The environmental sensor AHR protects 
from inflammatory damage by maintaining intestinal 

stem cell homeostasis and barrier integrity. Immunity 

2018; 49: 353-362.e5. 
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