
Abstract Summary: 

Safa et al (2017) concludes in their study of the potential I3C has in treatment of chronic myeloid 
leukemia. Reed et al (2005) write that I3C has potential protective effect in the development of 
breast cancer. Weng et al (2008) follow up on this with a study that concludes that I3C has potential 
to be used in therapeutic strategies around cancer prevention and therapy.  
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Indole-3-carbinol as a chemopreventive and anti-cancer 
agent. 
Weng JR1, Tsai CH, Kulp SK, Chen CS. 

During the course of oncogenesis and tumor progression, cancer cells constitutively upregulate 

signaling pathways relevant to cell proliferation and survival as a strategy to overcome genomic 

instability and acquire resistance phenotype to chemotherapeutic agents. In light of this clinical and 

molecular heterogeneity of human cancers, it is desirable to concomitantly target these genetic 

abnormalities by using an agent with pleiotropic mode of action. Indole-3-carbinol and its metabolite 

3,3'-diindoylmethane (DIM) target multiple aspects of cancer cell-cycle regulation and survival including 

Akt-NF kappa B signaling, caspase activation, cyclin-dependent kinase 

activities, estrogenmetabolism, estrogen receptor signaling, endoplasmic reticulum stress, and BRCA 

gene expression. This broad spectrum of anti-tumor activities in conjunction with low toxicity 

underscores the translational value of indole-3-carbinol and its metabolites in cancer 

prevention/therapy. Furthermore, novel anti-tumor agents with overlapping underlying mechanisms 

have emerged via structural optimization of indole-3-carbinol and DIM, which may provide considerable 

therapeutic advantages over the parental compounds with respect to chemical stability and anti-tumor 

potency. Together, these agents might foster new strategies for cancer prevention and therapy. 
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A phase I study of indole-3-carbinol in women: tolerability and 
effects. 
Reed GA1, Peterson KS, Smith HJ, Gray JC, Sullivan DK, Mayo MS, Crowell JA, Hurwitz A. 

We completed a phase I trial of indole-3-carbinol (I3C) in 17 women (1 postmenopausal and 16 

premenopausal) from a high-risk breast cancer cohort. After a 4-week placebo run-in period, subjects 

ingested 400 mg I3C daily for 4 weeks followed by a 4-week period of 800 mg I3C daily. These chronic 
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doses were tolerated well by all subjects. Hormonal variables were measured near the end of the 

placebo and dosing periods, including determination of the urinary 2-hydroxyestrone/16alpha-

hydroxyestrone ratio. Measurements were made during the follicular phase for premenopausal women. 

Serum estradiol, progesterone, luteinizing hormone, follicle-stimulating hormone, and sex hormone 

binding globulin showed no significant changes in response to I3C. Caffeine was used to probe for 

cytochrome P450 1A2 (CYP1A2), N-acetyltransferase-2 (NAT-2), and xanthine oxidase. Comparing the 

results from the placebo and the 800 mg daily dose period, CYP1A2 was elevated by I3C in 94% of the 

subjects, with a mean increase of 4.1-fold. In subjects with high NAT-2 activities, these were decreased 

to 11% by I3C administration but not altered if NAT-2 activity was initially low. Xanthine oxidase was not 

affected. Lymphocyte glutathione S-transferase activity was increased by 69% in response to I3C. The 

apparent induction of CYP1A2 was mirrored by a 66% increase in the urinary 2-hydroxyestrone/16alpha-

hydroxyestrone ratio in response to I3C. The maximal increase was observed with the 400 mg daily 

dose of I3C, with no further increase found at 800 mg daily. If the ratio of hydroxylated estrone 

metabolites is a biomarker for chemoprevention, as suggested, then 400 mg I3C daily will elicit a 

maximal protective effect. 
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Indole-3-carbinol induces apoptosis of chronic myelogenous 
leukemia cells through suppression of STAT5 and Akt 
signaling pathways. 
Safa M1,2, Jafari L2, Alikarami F2, Manafi Shabestari R2, Kazemi A2. 

Signal transducer and activator of transcription 5 and Akt pathways, implicated in signaling 

transduction downstream of BCR-ABL, play critical roles in the pathogenesis of chronic myeloid 

leukemia. Therefore, idenication of novel compounds that modulate the activity of such pathways 

could be a new approach in the treatment of chronic myeloid leukemia. Previous studies have 

demonstrated that indole-3-carbinolinhibits the proliferation and induces apoptosis of various tumor 

cells. However, its anticancer activity against chronic myeloid leukemia cells and the underlying 

mechanism remain unclear. Our data revealed that indole-3-carbinol promoted mitochondrial 

apoptosis of chronic myeloid leukemia-derived K562 cells, as evidenced by the activation of caspases 

and poly (ADP-ribose) polymerase cleavage. Treatment with indole-3-carbinol was found to be 

associated with a decrease in the cellular levels of phospho-Akt and phospho-signal transducer and 

activator of transcription 5. In addition, real-time polymerase chain reaction analysis showed that the 

downregulation of genes is regulated by Akt and signal transducer and activator of transcription 5. We 
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also found that treatment with indole-3-carbinol resulted in the activation of the p38 mitogen-activated 

protein kinase and reduced expression of human telomerase and c-Myc. Collectively, these results 

demonstrate that the oncogenic signal transducer and activator of transcription 5/Akt pathway is a 

cellular target for indole-3-carbinol in chronic myeloid leukemia cells. Thus, this clinically tested natural 

compound can be a potential candidate in the treatment of chronic myeloid leukemia following 

confirmation with clinical studies. 
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Indole-3-Carbinol and Its Role in Chronic Diseases. 
Licznerska B1, Baer-Dubowska W2. 

Indole-3-carbinol (I3C), a common phytochemical in cruciferous vegetables, and its condensation 

product, 3,3'-diindolylmethane (DIM) exert several biological activities on cellular and molecular levels, 

which contribute to their well-recognized chemoprevention potential. Initially, these compounds were 

classified as blocking agents that increase drug-metabolizing enzyme activity. Now it is widely 

accepted that I3C and DIM affect multiple signaling pathways and target molecules controlling cell 

division, apoptosis, or angiogenesis deregulated in cancer cells. Although most of the current data 

support the role of I3C and DIM in prevention of hormone-dependent cancers, it seems that their 

application in prevention of the other cancer as well as cardiovascular disease, obesity, and diabetes 

reduction is also possible. This chapter summarizes the current experimental data on the I3C and DIM 

activity and the results of clinical studies indicating their role in prevention of chronic diseases. 
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