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Indole-3-carbinol and genistein inhibit growth
of human uterine leiomyoma cells

Hee Woong Jeong, M.D., Yun Ok Kim, M.D., So Jin Shin, M.D.,
Sang Hoon Kwon, M.D., Soon Do Cha, M.D., Chi Heum Cho, M.D.

Department of Obstetrics and Gynecology, School of Medicine,
Keimyung university, Daegu, Korea

Objective: To determine whether Indole-3-carbinol (I3C) can enhance the inhibitory effect of genistein on a human uterine leiomyoma cells.

Methods: Five uterine leiomyoma tissues were obtained from hysterectomies conducted on the benign diseases and cultured primarily. MTS
reduction assay was carried out to determine the viability of human uterine leiomyoma cells. Cell cycle analysis for I3C and genistein
treated human uterine leiomyoma cells was done by Fluorescent activated cell sorter (FACS) analysis. To detect the presence and
expression of cell cycle related proteins was done by Western blot analysis.

Results: 13C and genistein induced growth inhibition in a dose dependent manner, treatment with 100 pmol/L I3C and 100 umol/L genisten
blocked 60% cell growth. FACS results showed that treatment with the I3C and genistein increased the percentage of cells in G2/M phase
and decreased S phase. From Western blot analysis it revealed I3C and genistein induced the expression of p53, p21, and p27 increasing.
Reduced expression of cyclin B1 and cyclin E were detected in treatment with I3C and genistein. The expression levels of these proteins
correlate with G2/M cell cycle arrest. Activation of caspase pathway and fragmentation of PARP did not take place.

Conclusions: These results demonstrate that I3C enhances genistein-mediated uterine leiomyoma cell growth inhibition through the cell cycle
arrest at G2/M phase by decreasing the production of cyclin B1l. Because of the synergistic effect of I3C and genistein, the potential exists
for the therapeutic efficacy of each phytochemical when used in combination.
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*:p<0.05 **:p<0.01

Fig. 1. Effect of indole-3-carbinol (I3C) and genistein on cell
growth of human uterine leiomyoma cells. Growth inhibition in
human uterine leiomyoma cells treated for 72 hours with
various concentrations of I3C and genistein. Cell viability was
measured using Cell Titer cell Proliferation Assay (Promega
Corp) and expressed as % of control culture conditions.
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Fig. 2. Effect of indole-3-carbinol (I3C) and genistein treatment
on the cell cycle profile.

After treatment with 100 pmol/L I3C with 30, 60, 100 pmol/L
genistein treatment for 72 hours, uterine leiomyoma cells were
collected, fixed, stained with PI and analyzed by flow
cytometry. The values represent the number of cells in a phase
of the cell cycle as a percentage of total cells.
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Fig. 4. Effect of the combination of indole-3-carbinol (I3C) and
genistein treatment on the cell cycle related gene expression. B

-tubulin was used as an internal control.
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Fig. 3. Effect of the combination of indole-3-carbinol (I3C) and
genistein treatment on the cell cycle related gene expression. [

-tubulin was used as an internal control.
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Fig. 5. Effect of the combination of indole-3-carbinol and
genistein treatment on the apoptosis related gene expression. [
-tubulin was used as an internal control.
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genistein® XE 30, 60, 100 ymol/LY FE= =5}
WA Agfstal 12417 & A7 o] BA sk FAA |

o ARt A3}, p53, p27, p2l A= ST S
2 9o Zrkstglon (Fig, 3), cyclin B¢ CDK2+=
W A4S HYon, G2/M F7])9 #ojst= cyclin Bl
of #aE FQIstoirt. 0199 cyclin®] WelMoh= Hoj
Al ok (Fig. 4).

4. 13C2} genistein?| pro—caspase 32} PARP S
Xtofl cHst Sk

ApgdLFEA ] 13C 100 gmol/LY &= 1147
genistein® X& 30, 60, 100 ymol/LY TEZ = 3}
A Aefekal T2AI7E & A ZAEALY] HrE dofR7
95}o] pro—caspase 3, PARP whulo] &S
¥}, pro—caspase 3 TS| ok WHTl=
PARP= Fke7} S7185 Udo
& HolAl= ottt (Fig. 5).
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