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IR IERLES s N B ks MKN-45 20 135 5 |
81 S ERK 3 5 H4 52 i

HAEA, WEE, REH", RB35, RARRE
(FMPEHKRF HFMBEER, ;M 510120)

[(HE] BW:RITIFRIERL G XA E i MKN-45 28§ 3 56 04 1 % 48 1 5115 5 98 35 35 ( extracellular signal-regulated
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?%IE%&%WE HE I M 4 ) MKN-45 411 ) 334 58, 4b BE 24 48 h J5 , FRIEREZE N 2 o+ L' JF 4R A0 BE 72 h )5, A 1.5 oo L7 JT 84,

2 it A7 T B M AL, 2 MR AR (P < 0.05,P <0.01) . SRR T Wk B 9 3% IE WSS 1 T 11 48 h J5 , 37 IE W45 41 41
i 58 R T IR B AR T2 4L (P <0.01) 5 — 5 M RALE R ,0.8 g- L7 R IE B % T B S , MKN-45 410 it £ 7% 3L A& ik 8
B 5 37 TE B2 1 4 40 B R TR B R TS AL (P <0.05, P <O. 01>-+?ﬁ12h): HaAPARE, REREHMN4 g L BT
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Effect of Yangzheng Sanjie Decoction on Proliferation,
Apoptosis and ERK Pathway of Human Gastric Cancer MKN-45 Cells

XTIAO Zhen-zhen, DENG Hai-xia, CHEN Geng-xin“, QIU Chao-fen, ZHOU Ao-qiang
(The Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510120, China)

[ Abstract ] Objective: To investigate the effect of Yangzheng Sanjie decoction on proliferation, apoptosis
and extracellular signal-regulated kinase (ERK) pathway of human gastric cancer MKN-45 cells. Method: Gastric
cancer cell line MKN-45 was treated for 24, 48, 72 h with Yangzheng Sanjie decoction (0.5, 1, 1.5,2,2.5, 3,
3.5 g-L7"); cell proliferation was measured by cell counting kit-8 ( CCK-8); cell colony forming ability was
observed by the plate cloning experiment after intervention with Yangzheng Sanjie decoction (0.4, 0.8 g-L™');
MKN-45 cells was treated with 4, 8 g-L ™", and then cell apoptosis was detected by flow cytometry; the expression

of ERK and its phosphorylation level were detected by Western blot assay after treatment with 2, 4, 8 g-L~".
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Result; Compared with the blank group, Yangzheng Sanjie decoction could significantly inhibit the proliferation of
MKN-45 cells. After treatment for 24, 48 h, Yangzheng Sanjie decoction started from 2 g-L ™', and after treatment
for 72 h, it started from 1.5 g-L~", the cell viability gradually decreased in a concentration-dependent manner
(P<0.05, P<0.01). After 48 hours of intervention with different concentrations of Yangzheng Sanjie decoction,
the cell clone formation rate of Yangzheng Sanjie decoction was significantly lower than that of the blank group with
a dose-response relationship (P <0.01). After the intervention with Yangzheng Sanjie decoction at a concentration
of 0.8 g-L™", cell colonies could not be formed; the apoptosis rate of Yangzheng Sanjie decoction was significantly
higher than that of the blank group (P <0.05, P <0.01); after 12 h of intervention, compared with the blank
group, Yangzheng Sanjie decoction started from 4 g-L ™" and the phosphorylation level of ERK protein in MKN-45
cells was down-regulated (P <0.01). Conclusion: Yangzheng Sanjie decoction can inhibit the proliferation of

human gastric cancer cell line MKN-45 and promote its apoptosis. The mechanism may be related to the inhibition

of phosphorylation of ERK.
[ Key words ]
regulated kinase pathway ( ERK)

R R TR A W LB B A G R 2 —
Egeit 7R, 2014 45 b 5] B RO ] B 2 41
T3 BET B2y Dy 29. 4 T3, A6 8 A b R A8 T R A S
853000 DA R A AE, B S
H BRI 1 O Ak A A P A A2 I L
JEE Z2 v g Y, 7 R b AR R A i R B PR
BORBIRJE, BIE6)T FBRA WS, ARG E k.
AT T 24 TR0 HR AT A5 TS S X LA A ke 1 1) R, 30 4F
K, o BE 25707 B B IR R T R0R 32 R R T HAL
LSRR AN TR NN U R = I e g
(ERK) 2 22 2503 AL 19 3 F e (MAPK) {5 5 4
T R — B, HE SR O 5 R B0 K A R G &
WY, WL R, 1E B 4 ERK & 1 K H
M2 Ak (p-ERK) B4 FH 2 15 A X B Wik i T 55 1E 4
21, ERK 1o B s M R0k e B o i) K A R e bt
FEMEHY L N, 6 ERK #5595 1k R
B2y i R AN A S IR TR 2 — o FRIEEK
LI AR A R It R R S A 20 AR I PR
ZRRI P E I, 28 S AE IR R BE T RO B
W SERIAIE T W, 37 IE 045 1 1 A RE 400 1 15 98 Jes Wi
T 72 20 P P S B (R LR T e NS i R RS A
A VR OF BEE i bR 0 P miR-7 B9 KA
PR 5 8 B R B AR KIN 732 K (EGFR) R &
Y% 98 A0 M T 0 A AR A Y R IE S
X ¥R 2l S AT 5T R WSk R E . AE
MAPK/ERK {55 3@ ¥t , ERK 91 b 2K 15 5 % 5
TN SCHE , BOAS BT T SR IR IR BUES R A
FHA g A0 MKN-45 3085 200 Jifd 1 38 7 5 [ T2
JHE T S TR B, 2 — 2P Kl ERK 2 3%

- 40 -

Yangzheng Sanjie decoction; MKN-45 cells; proliferation; apoptosis; extracellular signal-

IR H R AL, R R IEM S T REME 5SS
EE%O
1 #FHE

L1 gffitk AW 8 40 M bk MKN-45 iy [ of = 7}
7 e SR % 7 W) AR e 2 51 2 A ) o

1.2 350 RPMI 1640 15 3% 5, iR 40 1 i , & A
M (3% Gibco 24 W, #t 5 73 %l & 8118159,
42F5471K,1956297) ; SDS-PAGE ¥ it Bic. il i 77 &,
55 i 55 G A0, 200 Y 3 BT PG ( CCK-8) 1 7] &
(F#EZRAEWHEARARL A, #t -~ C0038,
PO012A,C0121) ; Annexin V-FITC/ft{k, 75 BE ( PT) 4f
JL I T AR & (S€ [ BD Biosciences 23 A, it 5
5043815) ;@@ L-ERK( p-ERK) , ERK, H il -3 -
iz JIit U (GAPDH) B s BT 4 (S [ CST 24 ), it
5039k 4370,4695,2118) s HRP 51 1Y 41 fe e
FERRAE A (1g) GORDUE -84 Y TRARA A it
5 BA1054) ; ECL &tk ( 35 [& Millipore 23 7], it 5
1606902 )

1.3 U&F R RIVEs 78 kA (R P AER A R
N D) 311 B CO, B 546 (35 Thermo Fisher
Scientific /¥ ] ) ; IC1000 % Countstar [ 3l 20 g 31 %K
A ( 2% & Inno-Alliance Biotech 22 &]) ; VICTOR X5 #l
fifg bR A ( 35 [E Perkinelmer 22w ) ; FC 500 % i =X 4
B AL (3£ Beckman Coulter /A ] ) ; Mini-protean
Tetra System /)N %l 3 B H1, 3k #4 , Mini Trans-Blot % /N
RUEGEIAE , ChemiDoc Touch Y 5y 7 B 1k % % Ot i
184 (3£ [# Bio-Rad A F]) o

2 AFiE
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15 g, il KFg A2 10 g, FAR 15 g, PEGE 15 g, ALY
T30 g A, TR A T KA T ER
szl iy, 22 R b S 2 BIF 5 B 24 BIF 5T BT 4R AR A0
T8 M E , AT A 2015 AF R CCrP i 25 ) AR
45 0711 FRUR IEBAS WK 115 g, A 10 1%
HEORZE K 30 min, 5k E F 0k I IS S0k BT
30 min, A ST UE W A 8 £ B RLFE K, i 22 i AT
BT 1 UCGH 2 I i i 25 MR &, B
NG 78 AL PR 4, — 80 °C vk 48 W 3t 1% ¥
VKA UR THEOLT 1% B R 252 Bk 18,11 ¢
(1 gRERTHELEG6359),

AR A S 56 245 Y TC 1, BRI 2592 B R 0.4 g i
AT RPMI 1640 1537 5 20 mL v fie il 57 i
JE R 20 g- L7 2GR 5 B S8 AT ,0. 22 pum £
KUB AR g4 CORAEE
2.2 AR N R AN bR MKN-45 40 ffg 42 F
T4 10% 4 135 (9 RPMI 1640 [ 58 445 3 He v,
BT 37 C 5% CO, ¥y Fefrh B f5 o 1 40 0 bt 1 5k
| 80% ~ 90% I i 1 JB 1l 1 1k, 1+ 3 4% 40 2 7 1) &5
FRHE AR 5 o OB A K 4 i AT S
2.3 CCK-8 ki I 4f ffo 3% 5 X o4 KWy
MKN-45 2 fid, [ 1 05 A 1 4 200 2, 11 50U ) 3
ML B (5 x 10" A~/mL) , DA% L 100 L $ % F
96 fLARH1,37 C 5% CO, 355 FE 45 5% 24 h, FRdH
e ks B S WA BBCDsR B 75, A3 i B SR IE LSS 0,
0.5,1,1.5,2,2.5,3,3.5 g- L") 10% FBS % 3 3t
100 WL, 5:4H 6 5 FL, k2L 15 9% 24 ,48,72 h WG 3%
S5 PR B AR B 1 10% FBS Ki 5% Jk, kO A
CCK-8 A 10 L, F 37 C 5% CO, ¥/ P E
1 h, FEFRACEE 450 nm P K F G I WG B A 41 Jif
FEWE B = A/ Aspm x 100% , Jh 57 5 5 5055
3.

2.4 O Br v REJE CSE 56 R I A0 B E B AR i
CCK-85L 56 Ay 40 i 184 78 45 31 45 S 40 Hr , LA 37 1E #8045
P2 g LT E MR R B EH 4,8 g- LT ENFRIE
e AR A, A MKN-45 41 20,
THEUE LU AL 500 A2 42 /0 T 6 fLAk . AR 8 1
SR, BEE A (AL B IR IE B L R R 4
TR 10 £5, 1 0.4,0.8 g- L7 R IE 845 1 ik e
95040 L, £ AN O RE S, S T4 10% FBS
KR sL, i 2G4 i A 6F IO R VR R R 2R R LR
I 48 h J5 3% 5 R B SR 0 B R R 2% v (PBS) T
W, A 10% FBS ¥ 323 % F 37 C 5% CO, ¥ 3
FAhAkZz 1R 5710 d, Z5 R G SR 5 3 2 LW W, PBS

THVE 3 Kl 4% Z 5 H S & 22 40 L 15 min, PBS
PR JE IS S S A G 5 15 min, DL K 202 Uk
FY W T TS IR T A0 e BT TS e R R
BRI A SR 3 K, sRETE R = s
e 2 Mok x 100%
2.5 AR R D A0 MR T SRR IEEAS
o VR B AL, S 10% FBS B 3R SL MG B3R O
Bzl 4,8 g- L7 I H & 10% FBS 1532 5Ly %8
FIL . BB & 30 9 MKN-45 20 (8 x 10° 4~/
FL) R T 6 FLAR T, R ML % 5% 24 h 5 3 B,
PBS I Uk, 43 0 A R i, B 37 C 5% CO,
R FRA b 55 3% 48 he WA AN i AR R 3 oA
1 000 remin " B.0 5 min, JH % PBS ¥E% 3 W, M
A binding buffer 300 pL F1 Annexin V-FITC 5 L N
), #EEHEE 15 min J5, i binding buffer 200 wL,
LALAET S min A PL5 wL Jefa, I3 2 40 i (A
W A S A SR 3 K,
2.6 Ry ED il (Western blot) il 7 4f i
ERK R 1 % ik R H B e fb K F il 4 MKN-45 4
MW, RO B A L DL 6 x 107 AN/ fL3Fh T
6 FLAR . 5 40 I BE J5 , PBS ¥ Uk, H & 10% FBS
AR me I SR B RS AR b o R R A (2,4,
8 g L™ ) AbFHAN ML, B T 37 C 5% CO,KE F 46 h 1
£ 12 h, WAELNHE, PBS 1k 3 WG I A 2L i 3
it 4 L, IR TE R % ,4 °C,13 000 r-min "' 50020 min,
PR A E VW, R A BCA 3L 2 ik B, 2R
FHAE M, BT - 80 C vk 4 f£ 7. g ik 1T SDS-
PAGE HLJK , % i ,5% BSA e il 1 P41 W , = I #2 IR 35
1 b W ECE A, 43 590 i A $t % GAPDH, ERK 1
SEREHLAR (11 000) R4 f p-ERK B 58 F Bt 4
(1:2000), % FIK EZEBEE 30 min 5,4 CHF
H LA, TBST W PEARE 3 ¥k, B 10 min, JILA K B
THI(1:5000) FRBEIRIFE 1 h, TBST PEAL 3 1K,
R 10 min, PERSE S i ECL & G E4 7T, R
Image Lab #1443 A1 4% 2%k 0 K EAE 35 H & A
S5WNSEAMKE WAL, Mo E58 5056 3 K.
2.7 GEilEaN P EBIERA 2 £s XoR R M
SPSS 23. 0 Geit i 47 Ge it 2 0 i, R AR &R
T3 255 Bk vt BEOR AL A BEAT L3, DL P <0.05
2R AAGERE L
3 #R
3.1 FIEWLE AT MKN4S g ssm 5
FHHAWK, B F EHE 7 A 24,48 h J5, )
2 g L7 IRUG Bl 45 24 I o Mk R A B I, A0 i A
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KRG (P <0.01) ;452572 h J5 , A 1.5 g+ L'
FE4G Wi 5 20 I f v B A 86 0, 40 B A 76 6 T 4 o
K (P<0.05,P<0.01), WFEI1,

F1 FRIEHLFHI MKNAS BREEFERNZM (v +5,n=3)

Table 1 Effect of Yangzheng Sanjie decoction on proliferation rate

3.3 FIEBLEHXT MKNAS 4 fET-Em 5
AR FRIE WSS A 4 25 48 h Ja, 4 Y JR T
FIE (P <0.05,P <0.01) ., BH 25 254 B2 5,
FRIEHAS % 5 S AN I 08 T 9 /R T3 3% (P < 0.01) .
L33,

of MKN45 cells( £5,n =3) % %3 REMSHX MKNAS HRET B (25,0 =3)
a1 ﬁﬁﬁ@% i s h 7 Table 3  Effect of Yangzheng Sanjie decoction on apoptosis of
/gL MKN-45 cells(x +s,n=3)
25 - 100 100 100 21 51 FRH e /gL TR/ %
FIEWLEm 0.5 99.86 £0.96 107.97 £0.79 105.18 +4. 15 2 H - 2.53 +0.31
1 98.90 +1.01  106.63 +3.37 103.88 £0.55 TR % 4 6.63 =0.31"
1.5 95.49 +1.64  98.11+0.75 86.19 +1.49" 8 25.33 £ 1. 60>

2 82.07 £2.95%  75.93 £3.29% 68.12 £3.25%
2.5 65.28 +3.68%  56.74 +3.00% 43.09 £6.23%
3 35.95 +2.54%)  34.06 +2.01% 19.59 £1.51%

3.5 23.97 +1.90%  19.52 +2.98% 13.17 +£2.54%

S EAAki” P<0.05,”P<0.01,

3.2 FIEHLLE S MKN-45 40 il 74 B T B 1) 5%

5523 VAL L3R B AN [ o dk vk B ) 5% 1 10 4S v 1
JHF MKN-45 41 48 h J&5 , 40 B 50 B B W% i 35 [
fIR(P <0.01) , FLFfi 5 25 25 v B 1) 35 , 48 B JE 2 1)
SERERCH B> . W1, R 2, KRR IEBS %
B o k] MKN-45 20 jd (9 5 B 2 g 7, JF 2 0
{14 e J3E A

A2, C R IE S A4 (0.4, 0.8 g L7")
B 1 3IE&%i%x MKN-45 40 i 52 B 72 A 89 5%
Fig. 1 Effect of Yangzheng Sanjie decoction on formation of

MKN-45 cell clone

F2 FEHLEHZ MKN-A5 AT ERBENZM(x+s,n=3)
Table 2 Effect of Yangzheng Sanjie decoction on formation rate of

MKN-45 cell clones(x +s5s,n=3)

415 R /g L7 s BETE K2R/ %
% - 41.47 £1.06
FIEWA Y 0.4 21.53 £3.24"

0.8 10. 93 +0. 96"

HSEPHHARE P <0.01; 5RIEHET 0.4 g- L7
2 p<0.01,
.42 .

WG PA Y P<0.05,PP<0.01; 5 RIEMLE 74 - L7
thds® P <0. 01,

3.4 FIEBSS X MKN-45 4i i tf ERK & [ %3k
KPR 2 52 A, FF IEHAs
4 g L7 IR IR, T ERK 8 1 %A K B iR 1k K
(P <0.01) , H Bl BT Wk BE 93 in , ERK 25 (1 3%
ik K BERR A KV B B A (P <0.05,P <0.01) , &
3% 1E HL 45 7 AE W 2 F W ERK 2R [ 3635 I How iR
b WK 2,% 4,

PERK S 12 KDV44 kD2
T —

ERK > 42 kDa/44 kDa
-_—
oaror T 5 0:
A B c D

A ZSHYGB ~ D RIEHSE A4 (2,4,8 g-L71)
B2 HFEHLZERARERK EARERBBULELRKX
Fig. 2 Electrophoresis of Yangzheng Sanjie decoction on ERK

protein expression and phosphorylation

x4 FREHLEHX ERK EARZERBBRUBZM(x25,n=3)
Table 4 Effect of Yangzheng Sanjie decoction on ERK protein

expression and phosphorylation(x +s,n=3)

e /¢ L-"  p-ERK/GAPDH  ERK/GAPDH
= H - 1.00 1.00
FRIEH4S 2 0.89 +0.05 0.90 +0. 04
4 0.66 +0.10"%  0.68 +0.10">
8 0.49 £0.05"%  0.53 £0.05"*

FE S AALEP<0.01; 5FRIEMEE %2 ¢ L Y P <
0.05,> P <0.01,

4 iFig

F I8 iR T T Be 2 R AR I BR XA R B ik
7, BOAR o 1 WL 1A 25 W Y B R TR Y AT S
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HAETTEARMAE, 24 81k, hEHIRT S
oA 2 G O B B AT SR K OE 10 T 1k
BALIT BB AGG YT U R B T AR Y, T
ALY IR SR B ) R BB, % i R R I I
KV AR R BB T B . TRBH IR = A
4% 20 4F3f o BE 23R 97 R B M G STk BAE L T
% Hh 25 TG S 7+ TP R A L R 7 A 1 Sk
T4 5 G ) T A TR, 5T 4 A B R T
B, VAR 75 I B, JE K A A7 T4 7 T, T AR B

TEPE b, B KRB R R B R %
WG, 2 i T IE N RS2 AR 1 R BT, T
17 45 R, SO A Py B PH A 2 98 I AR T R Ok R,
B AR PR LRSS — R B AR AL 2 4
TR L, MRS H AR R o R o 4%
N B R ALC e T 5 R NS, AT R
MBS AR, A A HE AR 52 L R 52 e Jk Z I, AT 1 A
I 25 A LA 8 22 A I PR SE R A4, T S LU
FEHRIE AL T LR K R R A, 3R R B
TEBE ATURI R | AR T B W T
Bgl LR R IE B, LR SR 2 TR, TR R
Bz T AR R AR SN SR BE S K W T 3% 1IF BULZE e B
A R R AR, A 2 1003 X S 9 R I AR
240 6 1 A R 0 o A Y L AR R I 5 OF LA
ViR BT MKN-45 41 it , R B CCK-8 K- # ve
I S 0 WL 1% 7 T 400 i 345 5 S v [ RE 1 4 B o, 45
FWoR ARET 2 L, B 25 25 v B A, 37 1F
BIZ5 7 2 MKN-45 40 i 33 58 340 1 76 JH 3% 7 34 98 , o2
I TS B 3 8 T AR A, 2 0 3 AR | R P R IE 45
TR A ) MKN-4S 248 it 389 5 s e 0 A BE o A
Vi 2K 2 AR G W 25 R T, 6 5% IR A v T RS L h
YT ARE T T A, R R I
2597 0] i S MKN-45 4 & AT,

UTAE S | Bl 20 T LR WA I R T 8 v I 24 9
A R A0 A A S 2 B IR AR
MR ¥4 W ( RTKs) & 15 5 15 S 38 I 0 5 4 14 15 2%,
EGFR N R F W 51 2 — , LR TR A2 78 T4
JHLREE 5 A IO T 485 4 i, T B — SR A 7 R X Y
Wi TR Ak W 0 IR W, M T S 30 F % B9 Ras/Raf/
MAPK % {5 S Sk " . MAPK WK 5 5 WA
AT AL SR N R 5
WA 4 4 ,ERK, BMK-1, JNK Fi p38 MAPK , H
% MAPK/ERK {5 %5 i % 0F 58 & 9 )z ™",
EGFR [ # W21k J5 3 T 79 Ras & 4, 15 1LY Ras
3% 9 Raf, MEK, ERK, % £& #§ R 1k 2% 3% )2

N K A0 B M A 2 A A% PN, R Y R R P A SR 2R
20K TR (5 Sl AL S Bp B R
BT BE £ 51 b A A R e s R T A A, BT R 0
IR L A B B A R TSR 2 R R AT o
Z IR %W, EGFR & [ 5 %3k & ERK & (11
SFEBMEEES RN R ERE DR G EENE
FHEOT R S R BE ST B8 IE, 9F OE BL4S % RE R M
MKN-45 4 Jfg 1 () EGFR 2 (4 £ 5", MU A T 55 LU
EGFR T li#f) ERK {5 538 % U1 A 4, 16 7 56 i 2K
H ERK, K& % IE 845 7 e w06l ERK 8 H 19 B
fb.o R H Western blot K ill ERK % [ i) & 15 K Howl
BRI K, 25 SRR, 4 372 IE# 4 A B )5, MKN-45
2 M £ ERK 2K 1 B0 W IR Ak K - W2 R, LR
B 2 25 25 v BE 1 1S T o8 5 Btk 2% BH R OE A
V] REE S B0 ERK 5 538 [k 10 ] 4 i 1 5 5
SHME T, RAFEGUIRE A

Zr LR, 3% IE #5045 1% he B i B il MKN-45 4
P 4 54 5 R 5T [ T B RE g, £ LA T, i) ERK
{553 I, X 7] BB 2 97 IE B 4s U & ¥ KT o R
B 2 —
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