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Effect of Triptolide on Proliferation,Invasion and Migration of MGC803 Cells Through the

AKT / GSK - 3B Pathway

MA Lili,LYU Lili,DU Yanming,YU Jiarut, WANG Dandan

(Tangshan People's Hospital, Tangshan ,Hebei,China  063000)
Abstract: Objective To investigate the effect of triptolide on the proliferation,invasion, and migration of MGC803 cells through the
serine threonine protein kinase / glycogen synthase kinase 3 (AKT / GSK - 3B) pathway. Methods MGC803 cells were cultured
in vitro to determine the intervention dose and intervention time of triptolide. The cells were divided into the negative control group
(group A,without treatment) , positive control group (group B, 10 mol / L cisplatin) ,and triptolide high — ,medium - ,and low —
dose groups (groups C,D,and E). After 48 h of intervention, Transwell assay was used to detect cell invasion ability,scratch assay

With the

concentration of triptolide increasing,the proliferation rate of MGC803 cells decreased (P < 0.05).The ICy, was the lowest at 48 h,

was used to detect migration ability, and Western blot was used to detect the expression of related proteins. Results

so 48 h was selected as the intervention time. The intervention doses for groups C, D, and E were 80,40, and 20 nmol / L,
respectively. Compared with those in group B,the number of the invasive cells,the cell migration distance,and the expression levels
— AKT / AKT,and p — GSK — 3B / GSK - 38 all significantly increased (P < 0.05),while the expression
levels of E - cadherin and B - catenin significantly decreased in groups C,D,and E (P < 0.05), which showed a dose -

of vimentin, snail, p

dependent relationship. Conclusion Triptolide can inhibit MGC803 cell proliferation, invasion, and migration by inhibiting AKT /

GSK - 3B signal pathways.

Key words:triptolide; gastric cancer;cell proliferation;cell migration;cell invasion; AKT — GSK3B signaling pathway

g e T B 158 TR R DR E |, U R A A DG B
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PRAGTT ) T i67 (R PR ) % 5400 1 g s BAy
B 0997 R AR Sy B e SR A B2 N AL TR
Mt , HRe L 267, HR I 50% ) B 98 B 7 2 4E N
BT 1 K A i ) bR i B AR 22 ORI 3B )R S
& ST R4 B A0 7] e 200 PR S TR FRIR 9T 25 0 o R AR W)
S8 BN LT J2 FAI RE B 16 A IS PR
BB Ry E ARSI, Tz T s
R OENIRICTT G A B R Be B a2 BA T
TR PR3 X B R TR A S H B AEAE L
il 1 AN 58 AT A 22 R — IR R O / RS
IR BRI — 3B (AKT / GSK - 3B) {5 5 i % 78 g 42 2
IR R v R A AR T, 2 B e A R A A S
prz—, 25 HERAN I AR 215 5 A R
AR R, ZM 25 T B AKT/
GSK — 3B 15 5l B iy g4z to)  [al b B 40 — 8] 58
FeAL(EMT) 2 e 20 M (22 N B 1) OGBS, T AKTT /
GSK - 3B {7 Z il i 5 EMT & UIAH 7 PR e, AR5 vh
BT T TR A 2 MGC803 41 gk 7t (R 78 5T A1
SN, LUK AKT / GSK = 3B {5 i i £ 2 A~ e P A i
PRI, R 00T BRI 2% BHGE T .
1 #R5FE
1.1 | XG5 Ak

A28 AL A« Heracell™ 2401 1 CO, B 48 (€ H
Thermo Reveo AT ) ; Mateo TL BUAF] & B 5% (12 E Leica
AT]) 3 ]S 3000 Y [ B AL (LR PR 2
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Al ) s HBS — 1096 A 78 A3 (p o 7k S 00 15 4 A PR
GiDE Mil]ipore®%)ﬂiﬁ’f HTS Transwell® 24 . Transwell
/I3 (3 E Millipore 24 7] ) ; Mini — PROTEAN Tetra BD
AU T F AL UK A (35 [E BD 22 7)) 5 Tanon 2500 7 8 i 1%
oM 2 G0 RAEA ) o

Ry AR R (4 > 98%, 5k ST8290) ,
FH0. 5% — H HE A0 gt 5 W41 ( 52 [ Sigma 23 7], L5
J3 P4394) ; RPMI — 1640 5¢ 4= 15 97 3k (_F I 78 Sk
PR AT BR A L 45 o 2Q220) 5 D R 4 e £
(MTT, 3 [E Amresco 2> Al , #t5 47 0793) ; RIPA 2L fif ik
(B3 = RAYE ARSI, #it5  P0028) 5 | J¢
f5 %5 % ( E - cadherin, it %5 4 SC - 3228) , P & &
(vimentin, L5 4 SC - 1077) , snail (354 SC - 3127),
AKT(#t*524 SC - 3308) , p — AKT(#it*5 y SC - 2107) .
GSK - 38 (HIt*5~SC - 3113),,p - GSK - 35 K SC -
2145),B - B [ (B — catenin, It 5 5 SC - 5641) ,
B - WMBhH 11 (B - actin) FLAk (L5 K SC - 5527) , ¥4
H & [H Santa Cruz 2] o

2 ML Pk - MGC803 2t i (i EI R}~ B A= W 1k 2% 5 2
JiL A A 5 T, R 6408 ) .
1.2 FHik

MTT L €832 K600 240 Jf 346 5 % - (R AP 3% MG.CRO3 4
B, B % Bl A= KT A MGC803 4 fitd 12F 47 A Al (96 FL AR ,
5x 1034~/ L), A TR v B2 75 A T % (0,5, 10, 20,
40,80, 160,320 nmol / L) 435l 171 24,48,72 h J& , il A
MTT (%541 20 L) , A AR T 480 nm 440 7
JERE(OD)ME , T3 T 28 i F 28 A 1 B il Wk B (1Cs)
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ff 2 e AT TS 1] o AR S HH R 0 1G5 1 i A
Rl TR,

i 3 4 - o R B T R 2 (A 4H) , FH M X R 2
(BAH) , mAET =& b ARF A (C4H . DA EH).
A AKX MGC803 41 il 47 4b B, B 2H 25 T & e Ji
10 pmol / L AT, C 41 . D 4L \E 4150l 25 7 2k
FICsy, 112 1Csy, 118 ICs, TR ATER &, T 1 MGC803
YL 48 h 5 AT AH A

Transwell 3 4 I 40 4= 22 68 7 8 X B A Y
MGCS803 4B L 5 x 1054~ / FL4EFP7E 24 FL Transwell />
(AL 200 pl) , HE AR Z T 48 h 5, H 4%
FH S 15 10 min, FH 0. 1% 45 fib 55 4 W 4 €4 30 min, Wk
T, R O TR O g Y SR R4 A, B4
MlfZZ2RE T

B BIEN AN Ry Al A DB AT EWARR O i € o N i ]
MGC803 4T L 5 x 1054~ / FLIG $E M 1E 6 FLA b, 5 40
JL s BE J L FH 200 WL AR Sk 9 2 v 10 15 X0 £, H RPMI -
1640 58 235 37 e R S A R T 148 h 5,
EEE DA T AN RRG O, BRSO = )
IR e, RO i #4 he

B % BN 308 (Western blot) 722 K6 I A ¢ 25 1 < 8% %) &L
A KA MGC803 4B LA 5 x 1054 / FLIG AP E 6 FLAR
o, B A R 22T 1148 h S YR , PR Eh 2% vhii
VRV YNNI 2 YR 37 LI, INA RIPA 437K 100 Wl 247
30 min, B0, BRI, #EATHLUK (BRFL 30 ng) , S5 RIS
AT PRI E 4 E - cadherin(1:200,V/ V), vimentin
(1:500,V/V),snail (1:400,V/ V) ,AKT(1:300,V/V),
p— AKT(1:400,V/V),GSK - 38(1:300,V/V),
p — GSK = 38(1:200,V/V),B - catenin(1:200,V/ V)i
IR, 4 CoF R L, YRR S FH —$1(1:10 000, V/ V)%
TRIFEE 30 min, 5, >R A BRI BE 1 BLAR A 53 B
% %11 8 E - cadherin, vimentin, snail, AKT, p — AKT,
GSK -3B,p - GSK - 3B 5B - catenin [ XA .
1.3 SitFEaE

K HH SPSS 25. 0 e it A5 Hr A H ORI LA X £ 5
Fon , B 5 HECR AR 2 05 2200, 4L W RG Le
BRI SNK - ¢ K 36  P < 0. 05 N EFAH G it Y.

2 #£R
2.1 3 MGC803 ZH B 8 58 9 84 1

B 7 2 e Y 20 EE 35 T, MG C803 4 fifg 1 5
B EFEAR(P <0.05) .48 hilf ICs fie/)N, HOEFE 48 hE K
T F A ], 9 B B4 80,40, 20 nmol / LR 5/ R C 41
D RN E 40 /T 1 i TR LR 1.

2.2 X MGC803 iR Z IR aE R =M
S5A4HR,BAH .CH . .DA E 4157840 i B0 20

PE RS HE B 45 0 REAR (P < 0.05) s 5 BALIL#E , C 4l
D 21 K ZH 42 2% 0 0 RSOR 40 M S A% B 4 R 2, HL
EHHKHIOCR (P <0.05) JEILE 2 & LAIE 2,
F1 FREREEARRPEI MGCS03 &5 X KM
(X+5,%,n=3)
Tab.1 Effects of different concentrations of triptolide on the pro-
liferation rate of MGC803 cells (X + s,%,n = 3)

R 24h 48 h 72h

0 nmol /L 100. 00 £ 13.52  100.00 £ 10. 17 100. 00 +9. 25
5nmol /L 97.24+12.50  96.14+7.34 95.28 +5.73
10 nmol / L 88.52 +4.28" 85.25+10.26"  83.63 +4.98"
20 nmol / L 75.13 + 8. 42 72.52 + 6. 48" 73.16 + 6. 13"
40 nmol / L 64.28 +7.80° 61.27 +5.43" 63.48 +6.59°
80 nmol / LL 54.38 +5.43" 50. 49 + 8. 55° 56.29 + 6. 43"
160 nmol / L 37.59 5. 69 32.57 £ 6. 48 45.96 +3.79°
320 nmol / LL 26.43 +1.29° 20.72 + 4. 53" 39.25 + 8. 94

Z:50 nmol / L¥tE,*P < 0.05,
Note : Compared with O nmol / L,*P < 0.05.
£2 FRHEREIMGCS03HEZFTHEE NN
(X +s,n=3)
Tab.2 Effect of triptolide on the invasion and migration ability
of MGC803 Cells (X + s,n = 3)

28 %) 12 % mps (A) EAIEH (um)
A 901. 28 + 142. 54 42.48 +6.21
B4 294.72 + 53.52¢ 17.10 = 3. 74*
G4 348.59 + 53.28* 20.35 +2.23%
D#a 501. 13 + 81. 32" 27.18 + 4. 14
E#4 782.96 + 107. 53" 36.24 = 4. 30"

E: 5 ALK P < 0.05; 5B4KK,P < 0.05;5C4
A ,P < 0.05; 5 D4t ,'P < 0.05. k3% 4R,

Note: Compared with those in group A,*P < 0.05; Compared with
those in group B,"P < 0.05;Compared with those in group C,°P < 0.05;
Compared with those in group D,'P < 0.05 (for Tab.2 - 4).

2.3 ¥t MGC803 4 fii 1 E - cadherin, vimentin,
snail 7K Y22

HAME B . C4 . D4 . E 4 MGC803 4 Jifd
E - cadherin 7K 3 i 2 FF = (P < 0. 05) , vimentin £l
snail K1 BRI (P < 0. 05); 5 BAH AL, C4H D4 .
E 20 MGC803 4l Jifi ' E — cadherin 7K “F- ¥ i 35 &A%
vimentin Fl snail 7K 347 {8 25 T 57, H45 52 5] B AR H O R
(P<0.05) L3 FIE 3,
2.4 X MGC803 4iffis AKT,GSK - 33,8 — catenin
KEHF M

HAMWE,BA . .C4.D4 . E 4 MGCS03 41 g
i p — AKT / AKT F1 p — GSK - 38/ GSK - 3B /K ¥
5 FEAK B — catenin K- 8. T+ (P < 0.05) ;5 B
FedE, C 40 D4 E 41 MGC803 41 i vh p — AKT / AKT Al
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AN B4

D4 EH

1 BERABEREXMGCS03AMEFEEEENRIZMm( x 40)
Fig. 1 Effect of triptolide on the invasion ability of MGC803 cells ( x 40)

B4
2 FAEEREITMGCS03 AT AL SRR M ( x 40)

Fig.2 Effect of triptolide on the migration ability of MGC803 cells ( x 40)
£33 FABEHEIIMGCS03 41+ E - cadherin, vimentin,
snail K FEHISZIE (X £ 5,1 =3)

Tab.3 Effect of triptolide on E — cadherin,vimentin and snail
levels in MGC803 cells (X + s,n = 3)

D4

R4 EREREXIMGCS03AAH AKT,GSK - 38,
B - catenin RiEKFERZIM(X £5,n=3)
Tab.4 Effect of triptolide on AKT,GSK - 3p and B - catenin
levels in MGC803 cells (X = s,n = 3)

20 7 E - cadherin vimentin snail 3] p—-AKT/AKT p-GSK-3B/GSK-3B3 B - catenin
Azl 0.24+0.05 0.29+0.03 0.64 +0.05 A4 0.86+0.13 1.16 £0.21 0.26 0. 06
B 1.35+0.29° 0.07 £ 0. 02° 0.09 +0.02* Bze 0.31+0.05 0.07 £ 0. 06 0.64+0.11°
ca 1. 13 +0. 30" 0.11 +0. 04" 0.18 +0.03" C#e 0.45+0.08" 0.19+0. 02" 0.50+0. 07"
D 0.73 +0. 10" 0. 16 + 0. 04 0.50 + 0. 07" D4 0.52+0.09" 0.35+ 0. 06™ 0.41 +0. 03"
EZ8 0.42 +0. 07 0.23 + 0. 05" 0.56 + 0. 06 E#L  0.59 +0.28" 0.59 +0.07" 0.35+0. 05"

- cadhorin e— D G S— — 55 000

vimentin S S e — — 57 000

snail WD e — s 20 000

powin G D D WD = ;00
A B4 CH D# E4
3 BRBRRREIMGCS034HEH E — cadherin, vimentin,
snail 7K T B 22
Fig. 3 Effect of triptolide on E — cadherin,vimentin and snail
levels in MGC803 cells

p — GSK = 3B/ GSK - 3B /K ¥ & # F+ & , B — catenin
KT 35 B 2 BRAL, B 2R BRI R (P <0.05) .3
LR 4 FE 4,
3 itig

B2 e 240 Frh s i, R Rk B A B G
I7 , AR GE R IR T 7765 TG B SO SR AR, R
1Y) S AR A O 25 R W BB YT T A
[ /N I A W P R PN/ 7 N2 B A
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p-AKT D — ——_ - g 000
AKT D P SIS G @ ) 000
p-CsK-3p QEEMED S e— G 000

B-catlenin  m— GEEED D m— a0 (00

A B4 CH D4 E4
4 TENERZEIIMGCS03HAH AKT,GSK - 38,
B — catenin 5% 7K F 5 3T
Fig.4 Effect of triptolide on AKT,GSK - 3 and B - catenin
levels in MGC803 cells

Bafb A4, BAA T3 | s A R b I ST 4 L TR
ONHEH B IR WELEE - 3 - JBE (PI3K) / AKT {5
5T (6 T ARG 43 i e 20 A 57, AR 1 i o 4
PR T, FEAAR PN A1 X6k 485 B s 2 2 P g )V 110 A AT
RSN ZE H o, TR AT 2% MGCRO3 4Nl it A1
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— YU GEAE A, ELRE A TR A T R R B, P
FEAE 2 3 4

A e ) A A 0 U 1 I AR A R T AL ) 2%
WA AP A A B R, BE R T, B R R AR
FRANER AL AKT / GSK — 3B 15 53 4% 7 i i 441 i i) A
KAAEE R EZ/ERNY M AKT / GSK - 38 {5 il
BB IS p — AKT 38 A 3850775 45 i b Jg 66 RT3 A 400 g
¥, T BN B L B Y AR 2R e A0 RN g o e L2 A
I, — L R IRAE Y AR 53 5/ NG 0 1 1T 4 ol ek Jeg
MRy A, N2 Kl /E I F AKT / GSK - 3B fil%
L0 I AR IR (MAPK) / 41 M A 5 5 98 1 8
(ERK) 5 530 H , 38 1< i [ R0 59) 2 A0 8ty =3 il 2
F IS THP — 120 H g 3 5L AR SR 45 R B, /A
i 22 AT MG C803 4 AL 11 38 B, KA1 MG C 803 4l Jfd
W1 AKT / GSK - 3B Ay stk .

AKT / GSK — 38 Z 5 4fi Jifd il 8 | il 48 A= Bl AR
EMT B8 % 2 fpud 204 3% AKT / GSK - 3B 17 5
%, AT S B HE AR N 2R RSO B, AKT /
GSK — 3B 5 i B B IA R & 707 IR (4 43 T 45 . Y
AN A Z 2N AN B A ME 5 s, PI3K B i , =42 3,4,5 —
=R W NG kUL (PIP3) , PIP3 W] 5 40 o JiE - Y AKT
AHEAEH, AKT /9 473 22 5 B 9 3005 , 77 4 p — AKT,
p — AKT Z) (o1 2| 40 i B sl 4 A% v, 1 GSK - 3B Y tyrl -
216 3 S BERR AL, 742 p — GSK - 3B, il i pEHAZ By A
T snail AYFERKFES BFSE R BE, BIRRZHZ I GSK - 38
) TR 7K - TR 52 L 20, iR B IR 44U GSK - 3B
BTG AN tyrl — 216 037 S (B RR 1L 1T BEAF GSK - 3B
PRSPk B R A & D) GSK - 3B BE{E #F snail 1 FE
fi# ,p — GSK — 3B REAE 1 snail A% 180 255 EMT F 41 g
T HRic W) E - cadherin 235 F 9 , [8] 78 AR 129 vi-
mentin A1 EMT #f 5& 5% 5% A 1 (U snail , twist 55 ) ik
VE R4 428 B MR 28 RE 11 o snail J& E — cadherin B934
I, AT 2 A E Sl SR EMT 245X — i B A Sk
RAEAE M, S5 S EMT, 2 i HAR 22
#0l [E i, B — catenin & ERK FIE5 55 / £5 I 2= 4K #t
PR O B B R AL 9 , 18 5 GSK - 3B MR £k 410 i
TEPEL0) ARBFSE T, 24 AKT / GSK - 3B {5 5 10 BRI %
i, 2 S50 B - catenin ZKFFEAIG, 42 5 41 it 38 5 AT 8
iz 78, X 5 LEE 252U B F 5% 45 18 — 2, Transwell A1
KRR S 00 25 3 BoR |, B AT R A B 3 10l MGC803
41 1) 3 B AR 22 68 0, 30 MGC803 4 fifd 1% 144 4
[ AR MGC803 41l Jitd ' vimentin F11 snail ) 3¢ 35 7K F , T}
5 E - cadherin fll 8 — catenin i) i /K -, N E A HEH
Z ] R AN R 2B AT RS HLR OB o B AL IR

g Lk, T5 A BEH 2l L il AKT / GSK - 3B 17
A A MGC803 4l A (34 4 R ZB S ER , MR

7 B R AL TR R 25 AH A ST AT AR S A i
SEH RS P AT RN LS AR A T (24
QBN 2 SRR

&% ik
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