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Schisandra chinensis (Turcz.) Baill. (omija) is often used in Chinese medicine to treat various human dis-
eases, and is known to possess various bioactive components such as schizandrin and gomisin A. In
the present study, we prepared ethanol extracts of pomace of Schisandra chinensis (PSC) and inves-
tigated their effects on cell viability and expression changes of pro-apoptotic genes such as ATF3,
NAG-1 and p21 in human colorectal cancer HCT116 cells. PSC significantly reduced cell viability in a
dose-dependent manner, and also dramatically induced the expression of ATF3, NAG-1 and p21 genes,
with resveratrol used as a positive control. We also assessed the effects of pure compound schizandrin
(SZ) derived from Schisandra chinensis on cell viability and expression of pro-apoptotic genes such as
ATE3, NAG-1 and p21. The results showed that SZ also decreased cell viabilities in a dose-dependent
manner and increased the expression of ATF3, NAG-1 and p21 genes. In addition, apoptosis was de-
tected in SZ-treated HCT116 cells, which was confirmed with PARP cleavage. PARP cleavage was re-
covered in part by the transfection of NAG-1 siRNA. The results indicate that NAG-1 is one of the
genes responsible for apoptosis induced by SZ. Overall, our findings may contribute to understanding
the molecular mechanisms of anti-proliferative and pro-apoptotic activities mediated by PSC and SZ.
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gonucleotide primer (Table 1) ©] &3} PCR 44 & 3
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Western blot analysis
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Table. 1 Sequences of oligonucleotide primers of ATF-3, NAG-1, p21 and GAPDH genes

Gene GeneBank
Sequences
Name Acc No.
F : 5-CTCTCAGATGCTCCTGGTGT-3
NAG-1 NM_004864 R : 5-GAATCTTCCCAGCTCTGGTT-3'
F : 5-TGGTGTTTGAGGATTTTGCT-3'
ATE=3 NM_004024 R : 5-ATTTCTTTCTCGTCGCCTCT-3
F : 5-CGATGGAACTTCGACTTTGT-3
P21 NM_078467 R : 5-GTCCACATGGTCTTCCTCTG-3
GAPDH NM. 008084 E : 5-TGCACCACCAACTGCTTA-3

: 5-GGATGCAGGGATGATGTT-3"
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Fig. 1. Effects of ethanol extracts of pomace of Schizandra chinesis
(PSC) on cell viabilities in HCT116 cells. HCT116 cells
were plated at 1x10° cells/well in a 96-well plate and
incubated with five different concentrations of PSC for
24 hr. And then, cell viability was measured using MTT
solution. *p<0.05, ***p<0.001.
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Fig. 2. Up-regulation of pro-apoptotic genes by pomace of Schi-
zandra chinesis (PSC). HCT116 cells were treated with 0.5
mg/ml PSC or 50 uM resveratrol (RES, positive control)
for 24 hr. And then, total RNAs were prepared from each
sample-treated cells. Total RNA was used for RT-PCR
with ATF3, NAG-1 and p21 gene specific primers.
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Fig. 3. Effects of schizandrin and resveratrol on cell viabilities
in HCT116 cells. HCT116 cells were plated at 1x10°
cells/well in a 96-well plate and incubated with three
different concentrations of schizandrin and 50 uM re-
sveratrol (positive control) for 24 hr. And then, cell via-
bility was measured using MTT solution. *p<0.05
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Fig. 4. Up-regulation of pro-apoptotic genes by schizandrin tre-
atement. HCT116 cells were treated with three different
concentrations (0.1, 0.25, and 0.5 mM) of schizandrin or
50 uM resveratrol (RES, positive control) for 24 hr. And
then, total RNAs were prepared from each sample-treat-
ed cells. Total RNA was used for RT-PCR with ATF3,
NAG-1 and p21 gene specific primers.
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Fig. 5. Induction of apoptosis by schizandrin treatment and re-
covery of apoptosis by NAG-1 siRNA transfection. (A)
HCT116 cells were incubated with three different con-
centrations (0.1, 0.25, and 0.5 mM) of schizandrin and
treated cells were collected for Western blot analysis us-
ing PARP, cleaved PARP, and ACTIN antibodies. (B)
Either Gqal siRNA or NAG-1 siRNA was transfected into
HCT116 cells. After 24 hr transfection, cells were treated
with DMSO (vehicle) or 0.5 mM schizandrin. After 24
hr treatment, cells were collected for Western blot analy-
sis using PARP, cleaved PARP and ACTIN antibodies.
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