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AF ]2 2018 4F 4 J7 2019 4F 10 7 o (RAMEFE A IE R B FiIE L 4l GES-1 5 B 8 40 i HGC-27, R AN [Al vk J (25 .50, 100
wmol/L) i) AB4 Ab 3T 24 h, 3 e MTT 32 46 0 200 0 47 375 55 077 vk AB4 & BU IR BE ] T /E 260 5E . Transwell SCEG A HGC-27 40
LR M A28 HE 7 o A0 S RREIE 1L 2 36 A5 I AB4 X HGC-277 4 I 550 St 0P ) 52 10 5 2 190 3 B 0 2 A i A B4 X HGC-27 44t i v
F= LIALT 6 (SIRT6) 8 [ 33X M52 3 T3 SIRT6 F2 ik e ABA LTS , 5% JH b 5R A6 I 7 B 46 0 HG.C-27 4N 4 T % Az
78 K i R 5 R 3 B ED 5 A DNA 47 2K 1 34 AL TP 3 (DNA-PKes ) \DNA W55 52 55 4 Rad51 . DNA 852 il Ku80
FET 4 B -2 (MMP-2) 0T 43 J8 25 1 -9 (MMP-9) B (A 3R A K. R 5 NCAIAHLL , AB4 4L 35 HGC-27 41 f A7
Z[(100.01£9.57)% It (86.57+6.58)% . (65.45+8.45)% . (49.58+7.96) % | b F A% (P<0.05) , i 7 41 i 5 [ (98.47+8.79) 4> It
(43.57+6.53) 1~ | 512 22 AN % [ (88.42+9.32) 4~ Hi(45.56+5.13) 4 | i E ik 2> (P<0.05) , MMP-2 . MMP-9 & [ & 35 7K °F- il 3 1K
(P<0.05) ,SIRT6 £ 13235 7K - (0.420.03 L 1.03+0.15) i 3 T 51 (P<0.05) ; 20 5 BT ) 52 56 b 7 AB4 R FRAIR HGC-27 41 A7
T (P<0.05) , B InBE R EE , B# A% Rad51 . DNA-PKes . Ku80 2615 /K - (P<0.05) ; T4 SIRT6 ik BE A AB4 Ab S i B 40 i
Bl (44.25+5.52) 1 (86.47£11.16) 4 ] 5122240 M %k [ (48.56+6.29) 4~ 1 (90.17+12.13) 4~ ] i £ (P<0.05) , MMP-2 . MMP-9
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B A AT A i 3 T 5 (P<0.05) , 0 LA 115 430 0 3% T 31 (P<0.05) , Rad51 . DNA-PKes . Ku80 25 4 2 ik /K - W 18 7t i (P<
0.05), &5it  1LE5 21T B4 ABAZE 1T (2 U SIRT6 [ &3k 2 1M & 45 10 ) B 68 40 I HG.C-27 B4 1048 R A2 22 Ve T JF 3 &
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Effect of Anemoside B4 regulating deacetylase 6 on metastasis and radiosensitivity of

gastric cancer cells
LIU Lei

Author Affiliation:Department of Splenic, Gastric and Hepatobiliary Surgery,Jinan Hospital of Integrated Traditional
Chinese and Western Medicine, Jinan, Shandong 271100, China

Abstract: Objective To investigate the effect of Anemoside B4 on the proliferation, migration, invasion and radiosensitivity of gas-
tric cancer cells and its molecular mechanism.Methods The study started and ended from April 2018 to October 2019. GES-1 cells
and HGC-27 cells were cultured in vitro for 24 h with different concentrations of AB4 (25, 50, 100 pwmol/L). Cell viability was deter-
mined by MTT assay and the appropriate concentration of AB4 was screened for subsequent studies. The Transwell assay was used to
detect the migration and invasion of HGC-27 cells. Cell clone formation assay was used to examine the effect of AB4 on radiosensitivity
of HGC-27 cells. Western blotting was used to detect the effect of AB4 on the expression of SIRT6 protein in HGC-27 cells. After inter-
fering with SIRT6 expression in combination with AB4 treatment, the above detection methods were used to detect proliferation, migra-
tion, invasion and radiosensitivity of HGC-27 cells. The expression levels of DNA-PKcs, Rad51, DNA repair enzymes Ku80, MMP-2
and MMP-9 were detected by Western blotting. Results  Compared with the NC group, the survival rate of HGC-27 cells [(100.01+
9.57)% vs. (86.57+6.58)%, (65.45+8.45)%, (49.58+7.96)% | was significantly decreased after AB4 treatment (P<0.05), the number of
migrated cells (98.47+8.79 vs. 43.57+6.53) and the number of invasive cells (88.42+9.32 vs. 45.56+5.13) were significantly decreased
(P<0.05), and the expression levels of MMP-2 and MMP-9 were significantly decreased(P<0.05), the expression level of SIRT6 protein
(0.42+0.03 vs. 1.03£0.15) was significantly increased (P<0.05). Cell clone formation experiments showed that AB4 could decrease the
survival fraction of HGC-27 cells (P<0.05), increase the sensitization ratio, and decrease the expression levels of Rad51, DNA-PKes
and Ku80 (P<0.05). After interference with SIRT6 expression and AB4 treatment, the number of migrated cells (44.25+5.52 vs. 86.47+
11.16) and the number of invasive cells (48.56+6.29 vs. 90.17+12.13) increased significantly (P<0.05), the expression levels of MMP-2
and MMP-9 were increased significantly (P<0.05), and the cell survival fraction increased significantly (P<0.05), the expression levels
of Rad51, DNA-PKcs and Ku80 protein were significantly increased (P<0.05).Conclusion Anemoside B4 can inhibit the prolifera-
tion, migration and invasion of gastric cancer cells, and increase the radiosensitivity of gastric cancer cells by promoting the expression
of SIRT6.

Key words: Pulsatilla; Stomach neoplasms; Radiation tolerance; Anemoside B4; Matrix metalloproteinase 2; Matrix metal-

loproteinase 9;  Sirtuin 6; Migration; Invasion
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(DMEM) Il B 3% [# Hyclone /3 ] ; Lipofectamine2000
B e £ F 32 [E] Thermo Fisher 23 7] ; RIPA 24
Y s IR R (BCA ) 2 P v 3 T 3 7 6 ) Y B
PO A RAY) TG PR A 5 SIRT6 /N4 RNA (si-
SIRT6) AL To & S5 (si-NCO WA F M 458 1
AR PR A ) 5 F L g S Uk (MTT) I B -
TR A PR A BR A B Transwell /N2 14 [ 63T
e B AL MR A BRS | Sbt A SIRT6 Hiik il A
[ Abcam 24 7 5 /NPT DNA 35076 85 11 L
V. % (DNA-PKes) \DNA XUBE & & 25 1 RadS1 511
£51 A\ DNA & & iff Ku80 Hit 1A F 3% [# Santa Cruz
N BTN 4R A -2 (MMP-2) 4 )8
 ARE-9(MMP-9)HLiRG F i RHg A YRk R
OANHELPBTILAE L AEPT R L E YR G i
HE# A RAF

1.2 Ak

1.2.1 Zhapa 3 HUGES-1 4015 HGC-27 40 i ik
T BLRE %, R Al 2 0 8o K3, 20 ) R[]
WS (25.50.100 pmol/L) Y AB4 ZbHH 24 W™ 435l iy
%4 AB4 25 pmol/L 41 . AB4 50 pmol/L 4 . AB4 100
pmol/L 41 o [ Bp K A 2R 47 245 4y b B %) 48 M 2 A NC
2 o 3 AT MTT S S0AG I 41 A7 0 R, e B Sk 5y
T BAIE FUUR B AT 5 SR AR .

122 @mies g5 54 BOTEUE K HGC-27 41
4250 T 24 LA, AB4 100 mol/L AL FHE 24 h J5 420,
2,4,6,8 Gy MR G5 (Co60 By 2% &) JEAT AL FE 12
h, iC4E IR+AB4 100 pmol/L £, [a] Bsf 5 2 BE 55 20
fE IR 24, £ B& Lipofectamine2000 5 BH 45 43 51 ¥
si-NC ,si-SIRT6 54 & & HGC-27 401 48 h, fi & A
100 wmol/L ) AB4 kb B 24 h, 43 5 i /E AB4 100
pmol/L+si-NC 20 . AB4 100 wmol/L+si-SIRT6 4H . %
FH A [) B 50 2 40 3 AB4 100 wmol/L+si-NC 2 |
AB4 100 pmol/L+si-SIRT6 4H 21 il 12 h, 43 513 1k
IR+AB4 100 wmol/L+si-NC 41 . IR+AB4 100 wmol/L+
si-SIRT6 4 .

1.2.3 MTT#m e fedgsd  WCAEAS AL 3x10°
ANHLIERP 2 96 fLMR , A E 3N E L., T
48 h 5 B ALINA 20 w5 o/L BY MTT ¥, 28 1 551
TWFE 4 h, 5% WA 150 pL = H T AR/AL,
&% 10 min, b Z I HEEEAR UG 490 nm 4 A 4%
FLIR G B, TR LA TS %
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10"/ 1 200 Jf 2 ¥k, 2 £ 200 L #2022 7 5
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h, F2/NE FENIERE IS L LENER
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min, 57 WU T WSR2 A Mg . TR SL g
Transwell /N%E I % N Nl Matrigel 3 5 i, HAs 20
BRIF= 28505 .

1.2.5 20 6 50 % 5 A%, 5% 3o A4S i 4m L A A ARRK
i % IR 20 . IR+AB4 100 pmol/L 2 . IR+AB4 100
pwmol/L+si-NC ZH . IR+AB4 100 pmol/L+si-SIRT6 2 %
BOY HGC-27 41, 4% 1R 3x10* A4 /mL (1) % J 5 Fp T
24 FLEGFRINL, BT 37 °C.5% AL IR RS %0 i
R %) 20 35 5240 N G 7 10~14 d, H PBS 78
STUEVRIS ATV B H B [T 28 15 min, % /075 2 5%
YU Y4 30 min, T 505 B I THECR T 501
21 11 200 M A Y K, SRR R (PE ) = v B KU/ Fb
20 Zx100% , 40 S A7 135 43 0 (SF) = B 559 57) £ 2H 1Y
AR Ve B (BRI 30 £ 2 40 22 R BSooR RS 2H PE) |, (]
A R 22 0 B T A RSO 2 A 0% i 2, 58 4
LSS G AL

1.2.6 & & Ji ¥F iZ % # 0 SIRT6. Rad51, DNA-
PKes. Ku80.MMP-2 . MMP-9 & & £ ik 4 Wi 4
K4 HGC-27 40 M, A RIPA 2 i T vk - 244 30
min , 38 3 8 1 HR HOAGR) & 4R B I B 1, BCA T
WATEAE &, 550 e H AR INA Sx EAESE
I, 100 “C/K I 10 min 5 (HAEYE .+ e 5L
T 40 - 5 TN 0 T iz (SDS-PAGE) 8 Jist L Uk , 75 it &2
PVDF &, 5% B B 2F W5 P9 £ 141 1 h, TBST ¥k % , K
PVDF f & T — B0 BE W (SIRT6 A B Lk 1: 1 000,
RadS1 #i Bt 1:2 000, DNA-PKes i B F 1:2 000,
Ku80 i B kb 1:2 000, MMP-2 4 B¢ . 1: 1 000,
MMP-9 5 B 1:1 000) ,4 CHEFE i %2, 7l TBST 7
STUEVE L I PR B (R B LK 1:5 000) , % it
BEE 1 h, B B R, R GIS-2020 R S H i It
B 4% 88 11 250 K BE A, DL H Il -3- s R I L il
(GAPDH) NS5 H B A A Rk, T
T RAEY A S0 3R

1.3 FHirEFHiE K SPSS 21.0 b #7401
3T e THERBERL R = s TR BEAT G IES A K&
5 22550, AR ST ARRAS ¢ 4G 56 E A T P AL R) L5 5 BRI
R 225 M ili AT Z 4100 L3, R A LSD- K 56 i 47
LA R PIH AL, VA P<0.05 HESAHGH R X,

2 #£8
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[ B ) 11 Sk 25 F2 AT B4 AL HE GES-1 41l 5 HGC-27
4, 25 R BoR , 5 NC AL EE , AB4 25 pmol/L 4 |
AB4 50 wmol/L 20 . AB4 100 wmol/L £H HGC-27 4 Jits
TEI5 R A 2 PRI (P<0.05) , F13K 7 B AT B4 AS [R5
2 [B) H 3 225 S A et 2E 7 L(P<0.05) , 18 BT i A7
T o 50% 76 47 B Y Sk 58 B4 Mk B (100
wmol/L) #EAT J5 ZEF5F , NC 415 AB4 25 pwmol/L 4 |
AB4 50 wmol/LZH . AB4 100 pmol/L #H [6] GES-1 48 iy
A FA 22 S e 24 L (P>0.05) , L3 1.

R LA AT BACABA) X A IEH B B 7 40 GES-1
5 BIEAE HGC-27 1715 R/ (% % + )

051 mgycy GRS HCE2TA
NCH 3 100.00+6.59  100.01+9.57
AB4 25 pmol/L 21 3 98.68+12.03  86.57+6.58"
AB4 50 wmol/L 41 3 99.48+10.31  65.45+8.45%%
AB4 100 pmol/L 2 3 99.749.57 49.58+7.96"2%
Fid 0.03 66.58

P1E 0.993 <0.001

7 : D5 NCA ML, P<0.05. @15 AB4 25 pmol/L AL HH LL , P<
0.05. 31 AB4 50 wmol/LALAAH , P<0.05,

22 BLSEFEBIXHGCTAMITIRRELEMN
20 AT NC4H,AB4 100 pmol/L 4HiT# M /778

A0 i By S350 (P<0.05) , MMP-2 \MMP-9 25 4 A
X} F23h i i SEREAR (P<0.05) , L& 2.

Fz2 FkH %t'rB4(AB4)XU\aWHJE’@HGC 27 R M
ZEHIFENA /X +
WA TR ZE4E MMP-2

MMP-9

L) WK W EA EA
NC 241 3  98.47+8.79 88.42+9.32 0.86+0.13 0.90+0.16
AB4 100 pmol/L

4 3 43.57+6.53 45.56+5.13 0.43+0.08 0.45+0.03
{H 15.04 12.09 8.45 8.29
Pl <0.001 <0.001 <0.001 <0.001

T MMP-2 S0 56 5 4 2 -2, MMP-9 Sy 3 5 45 Jd 2 11 -9

23 BELEEFEBIAXNAEFERH T HGC-27 A
g s SRR LRSI IR, 5 IR 4040
t , IR+AB4 100 pmol/L 41 HGC-27 21 i 75 18 55 751 i
5 2.4.6 Gy B F7 1 43 50 35 B AR (P<0.05) , 34 £
Fe oM 1.958, BRI N 4 Gy B % SR 4, PRI 136
H4aGyHTIR2es, k3,4, SIRAMLIL,
IR+AB4 100 wmol/L 41 HGC-27 41 Jifi  DNA & 42 &
1 Rad51 . DNA-PKes . Ku80 F{J HH Xf %6 ik & i 3% [%
ik (P<0.05), WL 1,35,
24 BXHEFH B4 HGC-27 A SIRT6 Kik
ENEM  EAFRED RSN R ER, 5 NC4
AH I, AB4 100 wmol/L 20 HGC-27 4 Jifg H SIRT6 4 1

R3 PRI AN B A HGC-27

FETE BB + 5
2153 EERE 06y 2 Gy 4 Gy 6 Gy
e S ot 5w 205
IR+AB4 100 3 100.00+  41.62+  9.16% 2.37+
wmol/L ZH 2.56 6.59 1.20 0.24
ol 0.00 5.88 11.71 9.73
P 1.000 0.004  <0.001  0.001

x4 PLHBI BAABY)BA RS HGC-27 41jE

Hih Z RN S HUE
415 DJGy D/Gy N SF2 k iﬁfﬁ
IR 41 2487 2245 2466 0.768 0.402
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TE D XS, D R, N OV R AR, SF2 O e 4
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B 1 HGC-27 4l DNA &K & 11 Gy BN il &
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DNA-PKes

21531 ERETE Rad517EM EE Ku80 2 [
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IR+AB4 100
3 0.46:0.08  0.50£0.09  0.41+0.03
;Lmo]/Lfﬂ
fE 10.22 8.33 10.79
PAE <0.001 <0.001 <0.001

1 :Rad51 ) DNA XUBEME B 25 11, DNA-PKes i DNA 380775 25 1%
FifHi AL I 3 , Ku80 Jy DNA 16 5 filf

A X 2 35 B 3 T R (0.42+0.03 | 1.03+0.15, 1=
11.96; P<0.001) .
2.5 F#i SIRT6 RiEF i F Ak 4§ 2 H B4 Xt
HGC-27 fifatgsE . EB REZWHM & e
TR K I 45 R L 7%, 5 AB4 100 mol/L+si-NC ZH 4
[t , AB4 100 pmol/L+si-SIRT6 20 HGC-27 4 fify
STRT6 2K 4 A X 2% 1k 1 i 3 %A% (P<0.05) , WLIAL 5
%6, HRR I FEAR HGC-27 40 Jfd v SIRT6 45 1155
— A S5 R R, M T AB4 100 wmol/L+
si-NC 2H , AB4 100 wmol/L+si-SIRT6 4 HGC-27 41 ifs

00 R B & THE (P<0.05) , 1B 78 K AR 28 40 i £ i 3%
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T (P<0.05), LK 2,3 6. 415 %\% 0Gy  2Gy 4Gy 6Gy
5 6 IR+AB4 100 pwmol/ 100.00+  44.62+ 7.94+ 1.55+
L+si-NC4 2.4 5.20 113 0.12
| — HENCAL
IR+AB4 100 pwmol/ 3 100.00+  82.05+ 51.83+ 11.67+
7 — - L+si-SIRT6 £ 2.81 8.49 6.11 1.86
i <0.001 6.51 1223 9.40
) -— PiE 1000 0.003 <0.001 0.001

|

T I—H B3-S (GAPDH ) s 2— 3 5t 42 ) 25 (1 il -9
(MMP-9) ; 3— & i 4 Jm 25 1/ -2 (MMP-2) 5 4— 2 Z ik fk il 6
(SIRT6) 5 5—AB4 100 pmol/L+si-NC 41 ; 6—AB4 100 wmol/L+si-
SIRT6 4.,

2 L MmEALE 6(SIRT6) 8 115 41 i 7% M
R FRAH G 1 ST B 5]

26 T SIRT6 RIEFFEH AL S EH B4 Xt
HGC-27 AR ST R M &I Ll 25 R iR,
5 IR+AB4 100 pmol/L+si-NC 41 4 It , IR+AB4 100
pmol/L+si-STRT6 2 HGC-27 4 £ B 5 57 4k 2 .4
6 Gy I A1 73 i 25 7151 (P<0.05) , 3 it R 0.37,
W2 7,8, it — Lk 4gs R Bor, 5 IR+AB4 100
pwmol/L+si-NC 2 A H , IR+AB4 100 wmol/L+si-SIRT6
20 HGC-27 4l g *P Rad51, DNA-PKes , Ku80 £ 4 #H
Xof ek i R (P<0.05), WK 3,39,
3 itig

BT 5 i R IR LE R B E , K2 80w A i
I E R R e RS T R T RIRIE LS .
B BRI K R UG TT AR 1 R )
F- B BRI RO 32 BN TR A0 05 KOS BURAE 0 52
M, 1 175 A e i S A 4 477 O 1 5 15 9 i UM
BRCR H ARG R T AR IO RS IR A Y
BN T o REGT R R RS A
SR FH O ] 0 o 1455 1 P S T 1 o 5 0 400 i
TR S R A I BRI R TR B rh B 2
Y91 o3ty AT RE AR A A DT A R 28 38 A9 T3 2 34
B BE i LIS A

AB4 ] B L R 4 AR T AR SRR TS A
o 95 240 WL 08 T AT R FEPURAE R . PR R BT A
Sk 55 T RS 3 o A A OGS R R

Fz8 THLSIRTO ik 5 FLF 21 BATA G HGC-27
Il fl BT 2 AT AR ) S0

gl D/Gy D/Gy N  SF2 ko WA
IR+AB4 100 pmoll ) 0 1 546 3251 0412 0.946
Ltsi-NC 41 : : ' : :

IR+AB4 100 pmol/
L+si-SIRT6 41
£ :SIRT6 N & L BEALEE 6, D, A-FH B At D BRI N
Do BRSSP g MRS AN M F 18 S A & O LR M RER

2.859 2.045 2.045 0.754 0.350 0.37

5 6
[ ——

3 — —
2 — ——
1--

T 1— H o -3- i R A (GAPDH) ; 2—DNA & &
(Ku80) ; 3—DNA i H 1 18 i £k 7 & (DNA-PKes ) ; 4—DNA 3(
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BT K A2 22 RE 1 LA K MMP-2 . MMP-9 %K [ 3635 7K
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F6  THSIRTE Fik ] i%E AB4 X HGC-27 ZN3 s SF4% AR 2E 050 /% + s

4151 mapcs P avetEgee  ERamssor  Remmser Vgn YEh
AB4 100 pmol/L+si-NC 2 3 0.96+0.18 50.12+9.13 44.25+5.52 48.56+6.29 0.44+0.09 0.46+0.05
AB4 100 pmol/L+si-SIRT6 £ 3 0.45+0.05 98.15+10.47 86.47+11.16 90.17+12.31 0.90+0.16 0.88+0.17
tfi 8.19 10.37 10.17 9.03 7.52 7.11
P1E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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K9 KA HGC27 41 DNABEE E XA R LR/ + 5 curcumin sensitizes human colon cancer to radiation by altering
N Rad51 DNA-PKes the expression of DNA repair-related genes [J]. Anticancer Res,

IH B S

A5 BHIH g gpy  KuSOEH 2018, 38(1):131-136.
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o 5.92
P <0.001
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Hit e s A S R

Zi L iR, AB4 Ge % 10 i 5 JR 41 i HGC-27 3
B E RS B A2 28 91 T $ i B g A0 ML HG.C-27 A ik S
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A g 3E 1 S0 ) DNA $ 4508 52 A0 5C B 11 3235 T &
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3 0.48+0.06 0.47+0.08 0.40+0.02

3 0.71+0.10 0.73+0.14 0.68+0.11

4.84 7.51
<0.001 <0.001
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