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Inhibitory Mechanisms of Cell Cycle Regulation Induced by Indole-3-carbinol in Hepatocellular Carci-
noma HepG2 Cells. Kim, Dong Woo, Kwang Soo Lee, Min Kyoung Kim', Youl-Hee Cho', and Chul-
Hoon Lee!™. Department of General Surgery, "Department of Medical Genetics & Institute of Biomedical Sci-
ence, College of Medicine, Hanyang University, Seoul 133-791, Korea — The naturally occurring chemical indole-
3-carbinol (I3C), found in vegetables of the Brassica genus, is a promising anticancer agent that was shown previ-
ously to induce a G1 cell cycle arrest of human breast cancer cell lines, 1ndependent of estrogen receptor s1gnahng ‘

~ The anticancer activity of I3C and the possible mechanisms of its action were explored in a human hepatocellular
carcinoma cell line, HepG2. Treatment of HepG2 cells with I3C suppressed the growth of the cells. The growth sup-
pression caused by I3C (ICsq: 444 uM) was found to be partially due to its ability to stop the cell cycle in HépGZ
cells. "Westem blot analysis for the G1 phase arrest demonstrated that the expression-levels of cyclin-dependent
kinase (Cdk4, Cdk6) and cyclin D were reduced strongly after treatment of HepG?2 cells with I3C (400 uM) for 24~
72 hrs. Furthermore, 13C selectively abolished the expression of Cdk6 in a dose- and time-dependent manner, and
accordingly, inhibited the phosphorylation of retinoblastoma. Interestingly, after the HepG2 cells reached their max-
imal growth arrest, the level of the p21, a well-known Cdk inhibitor, increased significantly. Therefore, it could be
considered that the G1 arrest of HepG2 cells treated with I3C was due to the indirect inhibition of Cdk4/6 act1V1t1es
by p21. Western blot analysis for G2/ M phase arrest of demonstrated the levels of Cdc2 and cyclin B1 were - reduced
dramatically after the treatment of HepG2 cells with I3C (40 uM) for 24-72 hrs. Flow cytometry of prop1d1um
iodide-stained HepG?2 cells revealed that I3C induces a G1 (53%, 72hr incubation) and G2 (25%, 24hr incubation)
cell cycle arrest. Thus, our observations have uncovered a previously undefined antiproliferative pathway for 13C
that implicates Cdk4/6 and Cdc2 as a target for cell cycle control in human HepG2 cells. However, the I13C-medi-
ated cell cycle arrest and repression of Cdk4/6 production did not affect the apoptotic induction of HepG2 cell. !
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Fig. 1. Structure of indole-3-carbinol.
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1Fig 2. Inhibition of HepG2 cell growth of I3C. HepG2 cells
~were treated with I3C for 24h, 48h and 72h. Cell v1ab1hty was
determined by the MTT assay.
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Fig. 3. Western blot analysis of G1 regulator prolte‘in (Cdk 4,
6, p21 and Rb) expression in HepG2 cells treated with 400 UM
13C.

Fig. 4. Western Dblot analys1s of G2 regulator proteln (Cdc2
and cyclin Bl) expressmn in I-IepG2 cells treated thh 400 pM
13C.
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Fig. 5. Flow cytomeiry analysis of HepG2 cells stained with
propidium iodide. HepG2 cells were treated with 400 uM 13C
and collected at the indicated time points.
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Fig. 6. Western blot analysis of Bax and caspase-3 protein
expression in HepG2 cells treated with 400 pM 13C for 0, 24,
48 and 72h.
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