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Abstract

B-Sitosterol is the major phytosterol in higher plants, including fruits and vegetables. The molecule has
been shown to have the potential for prevention and therapy for human cancer. We investigated the effects
of B-sitosterol on the cell proliferation of HCT116 human colon cancer cells in order to understand its anti—
proliferative mechanism. B-Sitosterol treatment resulted in the inhibition of cell proliferation in a concentration-
dependent manner. The anti-proliferative effect of HCT116 cells by B-sitosterol was associated with formation
of apoptotic bodies and degradation of B—catenin protein. In addition, B-sitosterol-treatment induced a marked
accumulation of tumor suppressor p53 and a concomitant induction of cyclin~dependent kinase (Cdk) inhibitor
p21 without alteration in the levels of cyclins and Cdks. Taken together, these findings provide important new
insights into the possible molecular mechanisms of the anti-cancer activity of B-sitosterol.
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Fig. 1. Chemical structure of B-sitosterol.

Table 1. Sequences of primer used for RT-PCR
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SDS-polyacrylamide gel H7|¥& ¥ Western biot
analysis
Al 3 ke o —’Ff‘f}f’ﬂl 2 4 B-sitosterole] A 2| ¥ vl #] o

A Abek A EE-S lysis buffer® 4313 3 74544 B85
A AAEE FefA g F Feke| A s SDS‘DOI‘
yacrylamide gel A7) E o2 Basidct(7). g
W Al-8- /-3t acrylamide gel$ nitrocellulose membrane
(Schleicher and Schuell, Keene, NH, USA) 2. 2 electrobl-
otting®l] 2|5 HolA 7l # 10% skim milkS &§-3F PBS-T
(0.1% Tween 20 in PBS) ol 4°CollA] 147} of A} vl oF3}w 2]

H]Eo] <l of| th&t blockinge A Al3tde}. 28] 2
E3 chulAl o of3gt &3 E membraneel] Z-8-A1A A &
A vheS ozl & PRS-TRE AoAUla &3 Ao gt
o]z} g+ uk&-2 A A%} 3 ECL(Enhanced Chemi Lumin-
oesence) &1 (Amersham Life Science Corp., Arlington
Heights, IL, USA)-E A €A 71 ©}& X-ray filmell 7Lﬂ/\]71
EA g o] ofg FAFvl 2 A 141 A5
Santa Cruz Biotechnology Inc.(Santa Cruz, CA, USA) "i’
Calbiochem(Cambridge, MA, USA)ol| A F4lslg o o]
2} A & AFE-% horseradish peroxidase-labeled donkey

anti-rabbit immunoglobulin # peroxidase-labeled sheep

EEEE

anti-mouse immunoglobulin<= Amersham Corp.(Arlington
Heights, IL, USA)eA -4} 3}aich.

Reverse transcriptase-polymerase chain reaction
2

Zdg 24 EnjE dAEE Ao E RNAzol B
(TEL-TEST, Inc., Texas, USA % o] 83} total RNAE
Ealsleict B2]¥ RNAES A es 5 Choiol #H ol &3}
o] oligo dT primer®} AMYV reverse transcriptases ©]-4-3}
o] 2 ng9] RNA°lA ss cDNAE Al sl vh(18). ©] cDNA
£ template® AFE3Fed p53 2 p21 FAH2FE polymerase
chain reaction(PCR) H} ¢ & ZZ3}glc}(Table 1). o] =
housekeeping %1 2F<l glyceraldehyde-3-phosphate dehy-
drogenase(GAPDH) #% A& internal control® A}-8-8}4)
t}. ZF PCR AHE5-2 1% agarose gel2- 0] &-3to] H7]ed %
3} 2 ethidium bromide(EtBr, Sigma)&- ©]-8-3tf 44 & ¥
UV shell 4] #elstgdct.

Gene name Sequence
53 Sence 5'-GCT-CTG-ACT-GTA-CCA-CCA-TCC-3’
p Antisence 5'-CTC-TCG-GAA-CAT-CTC-GAA-GCG-3'
o1 Sence 5 -CTC-AGA-GGA-GGC-GCC-ATG-3’
p Antisence 5'-GGG-CGG-ATT-AGG-GCT-TCC-3’
GAPDH Sence 5'-CGG-AGT-CAA-CGG-ATT-TGG-TCG-TAT-3’

Antisence

5'-AGC-CTT-CTC-CAT-GGT-GGT-GAA-GAC-3’
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Fig. 2. Effects of B-sitosterol on the growth of HCT116
human colon cancer cells.

As described in Materials and methods, the cells were plated at
1% 10° cells per 6 well plate, and incubated for 24 h. Cells were
treated with variable concentrations of B-sitosterol for 48 h and
the viability was counted by hematocytometer. Results are ex-
pressed as the means of two independent experiments.
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Fig. 3. Induction of apoptosis by B-sitosterol.

(A) HCT116 cells were incubated with P-sitostero! for 48 h, and
then stained with DAPIL. After 10 min incubation at room tem-
perature, the cells were washed with PBS and photographed with
a fluorescence microscope using blue filter. Magnification, X400.
(B) After 48 h incubation with B-sitosterol, cells were lysed and
equal proteins were resolved on SDS-polyacrylamide gels and
transferred onto nitrocellulose membranes. The membranes were
probed with the antibodies against B-catenin and B-actin. Proteins
were visualized using ECL detection system. B-Actin was used
as an internal control.
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Fig. 4. Effect of B-sitosterol on the expression of cyclins and
Cdks.

HCT116 cells were treated with indicated concentrations of p-
sitosterol. After 48 h incubation, cells were lysed and equal
proteins were resolved on SDS-polyacrylamide gels and trans-
ferred onto nitrocellulose membranes. The membranes were pro-
bed with the indicated antibodies. Proteins were visualized using
ECL detection system.
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Fig. 5..Induction of tumor suppressor p53 and Cdk inhibitor
p21 by B-treatment in HCT116 cells.

(A) Cells were incubated with B-sitosterol for 48 h, lysed and
cellular proteins were separated by SDS-polyacrylamide gels and
transferred onto nitrocellulose membranes. The membranes were
probed with the anti-p53 and anti-p21 antibodies. Proteins were
visualized using ECL detection system. (B) After 43 h incubation
with B-sitosterol, total RNA was isolated using an RNA Zol B
reagent and RT-PCR was performed using p53 and p2l primers.
The amplified PCR products were run in an 1% agarose gel and
visualized by EtBr staining. GAPDH was used as a house-keeping
control gene.
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