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Periplocin extracted from cortex periplocae induces apoptosis of SW480
cells through inhibiting the Wnt/B-catenin signaling pathway
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[Abstract] Background and Objective: The Wnt/B-catenin signaling pathway
plays an important role in the development and progression of human
cancers, especially in colorectal carcinomas. This study was to analyze the
inhibition effect of periplocin extracted from cortex periplocae (CPP) on
proliferation of human colon carcinoma cell line SW480 and the underlying
mechanism. Methods: Cell proliferation of SW480 cells was measured by
MTT assay. Cell apoptosis and cell cycle were analyzed by flow cytometry.
Protein expression of B-catenin in total cell lysates, cytosolic extracts, and
nuclear extracts were detected by Western blot. Binding activity of the T cell
factor (TCF) complex in nucleus to its specific DNA binding site was
measured by electrophoretic mobility shift assay (EMSA). Expressions of
B-catenin, survivin, c¢c-myc and cyclin D1 mRNA in cells after the treatment
with CPP were detected by semi-quantitative RT-PCR. Results: CPP
significantly inhibited the proliferation of SW480 cells in a time- and dose-
dependent manner (P<0.01). CPP (0.5 yg/mL) also caused G,/G; cell
cycle arrest of SW480 cells and induced cell apoptosis (P<0.05). Compared
to untreated control cells, after the treatment with CPP, the protein levels of
B-catenin in total cell lysates, cytosolic extracts, and nuclear extracts were
reduced (P<0.01); the binding activity of the TCF complex in nucleus to its
specific DNA binding site was suppressed; mRNAs of the downstream
target genes survivin, c-myc and cyclin D1 were decreased (P<0.01) while
B-catenin mRNA remained unchanged. Conclusion: CPP could significantly
inhibit the proliferation of SW480 cells, which may be through down-
regulating the Wnt/B-catenin signaling pathway.
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(P<0.05)., CPP SW480 . 1.2
B-catenin (P<0.01), SW480 10% 100 u/mlL,
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’ mRNA (P<0.01), , 5% CO, 37°C, 0.25%
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SW480 ’
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:R735.1; R392 (A 96 , 90 L, ,
:1000-467X (2009 )05-0456-05 10% RPMI-1640
10 plL, CPP(0.125,
Wnt/3-catenin 0.25.0.5.1.0,2.0 pg/mL), 24 48 72 h
, MTT (5 mg/mL)20 nlL, 4 h,
. , , DMSO 150 uL,
, 570 nm A4 ),
SN s (1- A/ A )x100% ,
(2] 1.4
s 0.5 pg/mlL CPP 0.6.12.24 h
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B , 2 h, ,PBS ,5 min 300
o ; PI ,4°C 30 min,
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) 125 L250 .51 1. 2,000
’ Trizol CFF conoentration (Pgfml}
RNA, ; ,
( 1) PCR o 1 CPP  SW480
1.0% , Figure 1 Inhibition effects of periplocin extracted from cortex
B-catenin/B-actin . survivin/ periplocae (CPP) on proliferation of SW480 cells

B-actin ,c-myc/B-actin ,cyclinD1/B-actin

B-catenin ,survivin ,c-myc ,cyclinD1 2.2 CPP Sw480
mRNA , 3
0.5 pg/mL  CPP SW480
1 B-catenin.survivin,c-myc cyclinD1 , (0.6.12.24 h),Gy/
G, ( 17.54% 37.87%),
Table 1 Primer sequences of [3-catenin, survivin, , 6.12.24 h 0h
c-myc and cyclin D1 (P<0.05) .,
Gene Primer Product size ).
B-catenin  Upstream: CGCATGGAGGAGATAGTTG 332 bp
Downstream; CGAAAGCCGTTTCTTGTAG
Survivin Upstream:  AGCCCTTTCTCAAGGACCAC 363 bp 2 0.5 pg/mL CPP SW480
Downstream: GCACTTTCTCCGCAGTTTCC Table.2 Effect of 0.5 pg/mL periplocin extracted from
ermye Upstream; - CCTACCCTCTCAACGACAGC 494 bp cortex periplocae (CPP) on cell cycle and apoptosis of
Downstream: GTTGTGTGTTCGCCTCTTGA
Cyclin DI Upstream:  GATGCCAACCTCCTCAACGAC 171 bp SW480 cells
Downstream: CTCCTCGCACTTCTGTTCCTC Treatment  Apoplotic Cell cycle distribution (%)
B-actin Upstream:  TGAGACCTTCAACACCCCAG 312 bp time (h)  rate (%) Go/Gr S CM
Downstream: GCCATCTCTTGCTCGAAGTC 0 3.89+0.64  17.54+1.40 58.63+1.12 23.83+0.51
6 13.38+0.83* 25.87+2.00* 51.63+1.28* 22.50+1.37
12 21.73+£2.02*  31.60+1.84* 47.83+1.61* 20.53+1.26
1.8 24 33.60+3.24* 37.87+0.57* 42.70+1.35" 19.43x1.00°
SPSS13.0 P<0.05 vs. 0 h.
, x+s ,P<0.05
o 2.3 CPP SW480 B-catenin
5 Western blot , CPP
,SW480
2.1 CPP SWwW480 B-catenin , 2,
CPP SW480 , 2.4 CPP SW480 TCF
(P<0.01), DNA
5 2.0 pg/ml CPP 72 h EMSA ,
. 91.71%, 1.CPP 24 h , DNA , DNA
SW480 ICs,  0.46 pg/ml, CPP ;  CPP .
ICy 0.5 pe/ml, CPP DNA , CPP
5 DNA , 3.
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Figure 2 Expression of { -catenin in SW480 cells after
incubation with different concentrations of periplocin extracted
from cortex periplocae (CPP) for 24 h
1: control; 2: 0.125 pwg/mL CPP; 3: 0.5 pg/mL CPP; 4. 2.0
pwg/ml CPP.
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Figure 4 mRNA expressions of B-catenin, survivin, c-myc
and cyclin D1 in SW480 cells after incubation with different
concentrations of CPP for 24 h
M: marker; 1: control; 2: 0.125 wg/mL CPP; 3: 0.5 wg/mL CPP;

— DNN dauble sitamds 4: 2.0 pg/mL CPP.
3 CpPP 24h  SW480 TCF 3
DNA

Figure 3 Effect of periplocin extracted from cortex periplocae Wnt/ B-catenin
(CPP) on the binding activity of the TCF complex in nucleus Wnt
to its specific DNA binding site in SW480 cells after 24 h of ' ’ ’
treatment °
1: control; 2: 0.125 pg/mL CPP; 3: 0.5 pg/mL CPP; 4. 2.0 B-catenin Wnt

/mlL CPP. .
pesm (71 Wnt ,

[B-catenin (APC) .
2.5 CPP SW480 B-catenin . survivin | AXIN ., (casein kinase, CK)la.CKle,
c-myc cyclinD1 mRNA (GSK-3B) o
cpp 24 h  ,SW480 GSK-3p3 B-catenin 41 37 33
B-catenin mRNA , ,CK1 B-catenin 45
(P>0.05), B-catenin/ / s
TCF survivin ,c-myc cyclin D1 , B-catenin o
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