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It has been reported that several naturally occurring compounds in fruit and vegetables
possess anticarcinogenic properties. Indole-3-carbinol (I3C) is a one of the components
in brassica vegetables demonstrating anticarcinogenic potential in experimental animals
and humans. I3C and its metabolites such as 3-3’-di-indolymethane (DIM) and indole[3,
2-b] carbazole (ICZ) have been shown to exert cancer chemopreventive effects in liver,
colon and mammary tissue when they were applied before or concurrent exposure of
carcinogen. The chemopreventive effects were set on to the pathway of aryl hydrocarbon
receptor (AHR), cytochrome P450 isoenzymes (CYP) induction and alteration of estrogen
metabolism. However, there have been several reports on the clear evidences of tumor
promotion in some organs such as liver, colon, thyroid and pancreas etc. I3C and its
several metabolites have the action of inducing AHR mediating response and estrogenic
effects, so it mean that they may have carcinogenic effect in the condition that initiated
cells or tumor cells are growing, especially in high dose treatment. It may be considered
that the function of I3C would be different in target organs and the treatment time point
before, during and after carcinogen exposure and it is very important to clarify the actions
of I3C after carcinogen exposure. We reevaluate the action of I3C in chemical
carcinogenesis.
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Fig. 1. Chemical structures of I3C and its derivatives.
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Fig. 2. Schematic mechanisms for the ER-independent and ER-dependent antiproliferative effects of I3C on breast

cancer cells.
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Table 1. The effects of I3C on liver carcinogenesis
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Animals site Action Timing of 13C treatment References
Trout Liver Inhibition Pre-initiation and Initiation 2
Trout Liver Inhibition Pre-initiation and Initiation 38
Trout Liver Inhibition Pre-initiation and Initiation 37
Trout Liver Enhancement Post-initiation 42
Trout Liver Enhancement Post-initiation 43
Trout Liver Enhancement Post-initiation 45
Rat Liver Inhibition Pre-initiation and Initiation 39
Rat Liver Dual Pre- and post-initiation 44
Rat Liver Enhancement Post-initiation 46
Mouse Liver Dual Post-initiation 48

Dual: Inhibition and Enhancement
Table 2. The effects of I3C on mammary carcinogenesis
Animals Site Action Timing of 13C treatment References

Rat Mammary gland Inhibition Pre-initiation and Initiation 49

Rat Mammary gland Inhibition Pre-initiation and Initiation 51

Mouse Mammary gland Inhibition Pre-initiation and Initiation 50

Rat Mammary gland Enhancement Post-initiation 53
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Table 3. The effects of I3C on colon carcinogenesis
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Animals Site Action Timing of 13C treatment References
Rat Colon Inhibition Pre-initiation and Initiation 58
Rat Colon Inhibition Pre- and Post-initiation, and Initiation 56
Rat Colon Inhibition Pre-initiation and Initiation 57
Rat Colon Enhancement Post-initiation 54
Mouse Colon Enhancement Post-initiation 55

Table 4. The effects of I3C on uterus, tongue and skin carcinogenesis

Animals Site Action Timing of 13C treatment References
Rat Uterus Inhibition Spontaneous 59
Mouse Uterus Inhibition Transgenic mice 60
Rat Tongue Inhibition Pre-initiation and Initiation 61
Hamster Skin Enhancement Post-initiation 62
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