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Study on Anti Tumor Mechanism of Piperine Based on Wnt/B-catenin Signal

GUO Li, HAN Chenyang(The Second Hospital of Jiaxing, Jiaxing 314001, China)

ABSTRACT: OBJECTIVE To study the mechanism of piperine at low dose regulating the proliferation and invasion abilities
of gastric cancer HGC-27 cells by down-regulating the expression of Wnt/B-catenin signaling molecules. METHODS HGC-27
cells were cultured in vitro and exposed to gradient concentration of piperine. The cell viability after 24 h was measured by
CCK-8 assay, and apoptotic rate was analyzed by flow cytometry. The cells were divided into normal group(HGC-27 cell),
control group(Wnt/B-catenin inhibitor group) and experimental group(low dose piperine). CCK-8 assay was used to detect cell
viability after 12, 24, 48 h. BrdU labeled flow cytometry was used to detect cell proliferation rate, the cell migration ability was
detected by scratch test, the cell invasion ability was detected by Transwell assay. The protein expression of Wnt/B-catenin and
the matrix metalloproteinases MMP2, MMP9 and cadherin N-cadherin were determined by Western blot. The mRNA expression
of B-catenin, MMP2, MMP9 and N-cadherin was detected by RT-qPCR. RESULTS Compared with normal group, piperine at
5 umol-L™" inhibited cell proliferation without obvious cytotoxicity, time-dependently reduced the proliferation of HGC-27 cells
with statistical significant(P<0.05). The results of scratch test and Transwell experiment showed that piperine at 5 ymol-L™'
reduced the migration and invasion abilities of the HGC-27 cells as compared with normal group(P<0.05). Piperine significantly
reduced the expression of Wnt/B-catenin signaling molecules, as well as the protein levels of MMP2, MMP9 and N-cadherin as
compared with normal group(P<0.05). RT-qPCR results showed that the mRNA expression levels of B-catenin, MMP2, MMP9
and N-cadherin were significantly lower than those in normal group(P<0.05). CONCLUSION Piperine at low dose can
regulate the proliferation and invasion of gastric cancer HGC-27 cells by down-regulating the expression of Wnt/B-catenin
signaling molecules, which may be one of the anti-tumor mechanisms of piperine.

KEYWORDS: piperine; Wnt/B-catenin signal; gastric cancer; proliferation; invasion

B B AT WA AE R ., L ROE R A B IR BT W e

KFEE R, WU BRUEMIAL, K& TR ST SR, WILA IR
ST B A B, HATS T B ERORIL, I T B R R R A R B

EE&WHE: WLARHEHRINHE (2017C37174)
TEHB™N: ¥, &, FEHIH Tel: (0573)82058433  E-mail: taishanlg@126.com

T [E B R 2552 2019 4 7 H 2 36 4556 13 1 Chin J Mod Appl Pharm, 2019 July, Vol.36 No.13 - 1627 -



fi 20 SO, G S S AURHAE 47 R B —
ARG, T R R LS — A e,
EERF A, HAEEER, B
IR B, BAMUICA & B b . T
P PUMEEE AT, e B R R,
BARRUION T B e A A R AF PR s v, K
A FHML I AN 2o A P T 2 A7 00, 8 JiRg T 7
R, Wnt/B-catenin {5 5 IS 5 2 Fh I8 40
PR G 5 AR 28 5%, T SAARUBR AT Wnt/B-catenin
55 TR R AR IARIE o KUk, A 5T LA Wnt/B-
catenin {5 5 A VI s 78 AR R 1 H -
1 MRF7EE
1.1 4HH AT
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SRR ARAR, b5 S18023577; 4
J£>99%); Annexin V-FITC 4@ I T4 15 &
(£ BD A7, $85: 556550); cDNA k7 & (1
HAEMEARFR AT, #5: KGA1311); LR E
& PCR i&77)£/SYBR Green Realtime PCR Master
Mix(Sinobio, ft5: E090); TRIzol ¥ RNA 2
BUA & (BioTeKe A 7], fit5: RP2041); CCK-8
AAECE B REMBEARERAF, $85: C0037);
P B- % ¥ & [ (B-catenin) « & i & 8 & A
2(matrix metalloproteinase 2, MMP2). MMP9. N-
45 % B 2% 1 (N-cadherin)[¥] T LA HRP #7119 114t
(Abcam A, $85: 32572, 37150, 76003, 76057).
RT-qPCR {38 mRNA )5 ¥ B KE KAV HARE
PRA A G
1.2 {X#s

ME204E A B 743 7 R P (R 5 ) 48 B 2 A8
BIRAF): DP11 BB (H AR LA F]);
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i, FEAMK R 80% A 4 fE Ak, wHE 1, 2, 5,
10, 20, 40, 80 umol-L™" (R BIHUIE4T T, 24 h
J& R CCK-8 VAR M4 M yE 77, it 24 A A A Wil
P TR CE A Annexin FITC-PI X 4L 4T 16
1628 -

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.13
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SEI6ZH (N R SRR o L Fp IE R 4 A LR 7R 1)
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AT, AT RIR R E R R A 12, 24,
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ZJEHEREE LR —EHNEL, LHEMmE %k
Z AR MM S AT AT, 9w B R R SR
24 h, B FAULEAIMGER LR, THEIER AT
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L, ST C . WEBIMER . SR 274
THEPE IUH, JF UL GAPDH AN S . 5I#8cHIL
1.

%1 RT-qPCR 5| #4175
Tab.1 Sequences of the primers for RT-qPCR

e 514 51 H1(5'-3")

GAPDH Forward GGTTGTCTCCTGCGACTTCA
Reverse TGGTCCAGGTTTCTTACTCC
pB-catenin  Forward CACTCTCGAGATGGCTACTCAAGCTG

Reverse CTGCGGATCCTTACAGGTCAGTATCAAAC
MMP2  Forward AGACATACATCTTTGCTGGAGACA
Reverse CTTGAAGAAGTAGCTGTGACCG
MMP9  Forward ATCCCCCAACCTTTACCA
Reverse TCAGAACCGACCCTACAA
N-cadherin Forward ATGAAAGACCCATCCACG
Reverse CCTGCTCACCACCACTAC

1.4 Stk

K H] SPSS 17.0 BAF AT i i 22 A0 B . SRER 4K
PV X + s Ko, ZALE LCRCR BB 2 T7 2 4
HT(one-way ANOVA), F£H Bonferoni & 1E ] ¢ £
AT AP L. BL P<0.05 WM 2 = A Gt

2 %R

2.1 OB i 75 1 1 I %%
FEHIMUBREE FE W E 1, 2, 5, 10, 20, 40,
80 umol-L™" F-Fi T, MM E <5 umol- L™ i ¢
B AR TS, T 10~80 pmol L™ P B ik FE 1Y
Wm, NPT R B EN . UK E <
5 umol- L™ I, BRI WA EIE, ER T LI
IR 77 . AR 1~2.
2.2 /NFEBABBE HGC-27 40 fiS /A 5g %
ipA|
SKHS pmol- L™ 9 BHHUE -7l HGC-27 4
J&, 1£12, 24, 48 h ok 4npuss 71, 4R ER,
Xof HE 2 R SE 60 £H 41 B E &% B T 0 17 200 3t ) 4
VA A E AR T IE# H(P<0.05), 45 R LK 3~4,
100
80 F

60 |

40}

AR /%

20 F

80 90

O 1 1 1 1 1
30 40 50 60 70

HAGA E /umol - L!
1 M T HGC27 A E (X + 5, n=3)
Fig. 1 Results of cytotoxicity of piperine on HGC-27 cells
(x £5,n=3)
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Fig. 2 Effect of piperine on HGC-27 cell viability(x * s »
n=3)
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[l — ) A, SIER AR, VP<0.05: SXTRALE, PP<0.05.
Fig. 3 Effect of small dose piperine on HGC-27 cell
viability(x £ s, n=3)

At the same time point, compared with normal group, “P<0.05;
compared with control group, 2p<0.05.

80
— IEWA
X i 2H

60 = o

40

A PR T R /%
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t/h
4 N BB AT HGC-27 A3 SN (X £ 5, n=3)
[/ — e 18] 5, S IEH A, DP<0.05; SXfIRAELEL, PP<0.05,

Fig. 4 Effect of small dose piperine on HGC-27 cell
proliferation( X £ s, n=3)

At the same time point, compared with normal group, DpP<0.05;
compared with control group, 2P<0.05.

2.3 MR AR 22 AE 71 ik 45 R

IR 45 B BN, HGC-27 4H i 24 h Wik
R, B35S T IR AL SZI6 41 (P<0.05), Xt
HRZHIE R B8 ) BB IK T 5250 2H.(P<0.05) . 1228550
5 B7R, HGC-27 40 iR 28 fe ) i 2 = T 0 iR 4.
A5G 2H (P<0.05), T % HE 2H 4 28 g (IR T S aer 40
(P<0.05). Ui #] Wnt/B-catenin 15 5 # il n] ARE (K40
fiER MR ERE T, 4RI 5~6.
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HIEW AL, "P<0.05: SXHEALELE, PP<0.05.
Fig. 5 Results of cell migration ability test(X £ 5, n=3)
Compared with normal group, "P<0.05; compared with control group, ?P<0.05.
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Fig. 6 Results of cell invasion ability test( X & 5, n=3)
Compared with normal group, ’P<0.05; compared with control group, >P<0.05.
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HAKF(X ts,n=3)

HIEwALE, "P<0.05; SxtH4lLE, PP<0.05.

Fig. 7 Expression levels of B-catenin, MMP2, MMP9,
N-cadherin in cells(X £ 5, n=3)

Compared with normal group, "P<0.05; compared with control group,
*1P<0.05.
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Fig. 8 mRNA expression levels of B-catenin, MMP2,
MMPY, N-cadherin in cells(Xx £ 5, n=3)

Compared with normal group, "P<0.05; compared with control group,
?P<0.05.
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