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1 OE. B WIREABLREX BE MFC 41K PISK/AKT/MTOR 15 538 4 (15200 M Hoxt B MEC 2 58 4 144041 A
RETAERNS . ik A EIRARE AL R, . &R G, 10, 20 mmol/L) 2H, KA MTT A8 S A 4
F4 B MFC UM 58 A Rl s SR P S B ARG U 3R A R 41 226 B 9 MIFC 41 B 1T (e 2 MIFC 400 fa 3 T2 RIS o
Western blotting il 85 2 B 2L %t B MFC 20 N A TR X2 1 Bax Bel-2 Al PI3K. AKT #1 mTOR & RIS MR S
I 5E & PCR Kl 75 A BELL R N 3 MFC 418 PISK. AKT 1 mTOR mRNA RiX[Em ., 4R SxBAtR, Fo8%
21 K AE i 270 R AR M B 30 H) B MFC U M195E (P<<0.05); SXFIRALELE:, ALK ALl LB ANt 5 3%
51#2 MFC 41/l Go/M FABH A (P<<0.05); SXIEZHLLEL, T AMLA KRS BHEH S B 2% MFC 4T (P<
0.05); SXFIRAALLEL, AL R 27 EAH M B 2 0 MFC 48 N Btid 1225 A Bel-2 2 E A1 PIBK. AKT. mTOR
EAMFEE (P<0.05), BFHEHE MFC A RET-E A Bax (IFE (P<0.05); SXFIBALLE, FAMOKAEEFE
A M B 25 M) MFC 4089 PISK. AKT Ml mTOR mRNA KJ&Rik (P<0.05). 51 B AL RAEWINH] B MFC 41
FE P 3 5 S i3 B o MIFC 4l IR o, JCAE FA AL AT B2 38 I #h) 1 J MIFC 40 PISK/AKT/mTOR {5 ‘5l % ' PIBKLAKT,
mMTOR %58 [ 2 4 B9 MFC ZUM s, stmifedt Bm MFC 4R A {2 I8 T8 E Bax 131k, IR HIHIHHE &
M Bel-2 13235, A3 B MFC 4 .
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Effects of tripterine on the proliferation and apoptosis of gastric cancer MFC
cells by regulating PISK/AKT/mTOR signaling pathway
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Abstract: Objective To study the effect of tripterine on PI3K/AKT/mTOR signaling pathway in gastric cancer MFC cells and its
mechanism of inhibiting proliferation and promoting apoptosis of gastric cancer MFC cells. Methods The control group, low dose
medium dose, and high dose (5, 10, 20 mmol/L) groups were used to test the proliferation of gastric cancer MFC cells. MTT assay was
used to detect the effects of tripterine on the proliferation of gastric cancer MFC cells. The effects of tripterine on the cell cycle of
gastric cancer MFC cells and the apoptosis of MFC cells were detected by flow cytometry. The effects of tripterine on apoptosis-related
proteins Bax, Bcl-2, and the expression of PI3K, AKT and mTOR proteins in gastric cancer MFC cells were studied by Western
blotting. The effects of tripterine on the expression levels of PI3K, AKT and mTOR mRNA in gastric cancer MFC cells were detected
by real-time quantitative PCR. Results Compared with the control group, tripterine could significantly inhibit the proliferation of
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gastric cancer MFC cells in a dose-dependent manner (P < 0.05). Compared with the control group, tripterine could significantly
induce G2/M phase arrest of MFC cells in a dose-dependent manner (P < 0.05). Compared with the control group, tripterine could
significantly promote the apoptosis of MFC cells in a dose-dependent manner (P < 0.05). Compared with the control group, tripterine
could significantly inhibit the expression of anti-apoptotic protein Bcl-2, and PI3K, AKT, and mTOR proteins in MFC cells in a
dose-dependent manner (P < 0.05), but promote the expression of pro-apoptotic protein Bax in MFC cells in a dose-dependent manner
(P < 0.05). Compared with the control group, tripterine could significantly inhibit the transcription of PI3K, AKT and mTOR mRNA
in MFC cells in a dose-dependent manner (P < 0.05). Conclusion Tripterine can inhibit the proliferation of gastric cancer MFC cells
and promote the apoptosis of gastric cancer MFC cells. The mechanism of action may be to inhibit the proliferation of gastric cancer
MFC cells by inhibiting the expression of PI3K, AKT, mTOR and other proteins in PI3K/AKT/mTOR signaling pathway in gastric
cancer MFC cells, and then promote the expression of apoptosis-promoting protein Bax in gastric cancer MFC cells. At the same time,

it can inhibit the expression of anti-apoptotic protein Bcl-2 and promote the apoptosis of gastric cancer MFC cells.
Key words: tripterine; PI3K/AKT/mTOR signaling pathway; gastric cancer; cell proliferation; cell apoptosis
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AKT. mTOR. Bax. Bcl-2 #l GAPDH ik &
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37 ClEB/KBFHRRERE, B2k Ed
S TAES, MBI HE N EwR, i
£ 10 mL LR EOEH, MAEER RPMIL1640 £
FEHRE(E 10%M64- 1375 ), 1 000 r/min 2614 K 250> 8 min.
T, MAEERE TR, BRRVAT R EE,
HAN DB FRILF, BT 37 C. 5% CO, fHiR
R IR s 9%, MR RS IR, TR R AT AR,
M L 25 10 AR, 7t AT IR 855
1.3 MTT ZEEMNEABLEXBRE MFC At
JE RN

FRPE TS U0 25 SRAE 96 FLAR b 20 il 15 B A A T
gLF . . RAEL. XRRAMEEA, MR
B 3INEAL, WEHARIMNEER IR, A
MR, HARSAMANHAEKIIN MFC 4 H,
FEHEE N 0.5X 104 NmL. F47E 37 C. 5%
COp B FRFH R FE 24 h, SR HRALAE T 4L
W IR, RARARMG. b EfELS A
TATRLLE, AHEZREE S5 5. 10, 20 mmol/L,
ks T REFAETh ISR T2 he BEREEW G, FEREGHY
W T AN 20 uL MTT %9 (5 mg/mL), T-1%
FRAEHROLIEE 4 h, REEFHRE BB, AL
B 150 uL DMSO, B TR 4 F7E% 5 min 2%
SO SE E AR JE T REFR AL 490 nm b E TR
A E, BT A Egn i 2 .
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i 6 FLAR 2 B B T B RN A RZL & 5.
10. 20 mmol/L 41, HHKE 3 MR L. BOTHAEK
I MFC A, L% B2 1 X104 AN mL 4%
Fi T 6 fLARH, SR)JEH 6 FLANARES FRA E T 4l
A ERIE 120 oA . PP NG EE DU, T
BRadk, PR AT INZi AR . K 6 FLAHMuES
TR BCE AR TR, 4REERE TR 72 he UidE MFC
4HHE, F 1XPBS ¥t 2 i f5 2:Bx PBS, MIATIA
70% LI E , I8 R HEXHE, 2 500 r/min B§.C» 5 min,
4 °C, MM IR FIEH, Wik MFC 4
MUk, H 1XPBS ¥k MFC i ik, Ve )a,
I B I AU T e G 3, 37 "CU4fA 30 min
Jei s HEAT 40 MR ARSI o
1.5 Annexin V-FITC/PI WA E AL HZxT
B MFC 4 ET RS20

i 6 FLAR 2 8 B B AN A RZL & 5.
10. 20 mmol/L 41, #FHEE 3 MR FL. BT HAEK
I MFC A2, (5 BE A% 1X 104 AN /mL 2
BT 6 FLIRH, SRIEHK 6 FLANME: 7R B T 41 ks
FAAFPERTIE 12 h i 45 . 1F MFC 4l g DL,
W B RS, PRI AT INZG A0 . K 6 FLAN
M3 IR B AR R AR, dRERRESR 72 he BEIE
SEJE, 18 PBS P MFC 40, InAEEAE
EDTA (1) ERFHE /LU MFC 4195 1 000 r/min &
D 5min, FFEE, IMAEER R E RIS, 2000
r/min B5.C> 5 min, # F3E#, M 300 pb 1 X binding
buffer 27405, I 5 pL Annexin V-FITC &
A, B, =IRME 15 min, RGN 5 b Btk
PIBE (PD Jetaifl, BEIRE], WKIRHEEIEE 5 min,
B J5 N 200 mL 1Xbinding buffer, 78140
ARSI o
1.6 Western blotting E# M B LRI RZXE &=
MFC AR HE%X &R/

VR IR MFC 4ot T 6 LAk, W754H
P EE S 1X 104N FL, 24 h e Bisw, xR
HINANFERE TR, HABRLRMK. T, mAEH
IINE AR R, FHEZKRED R 5. 10, 20
mmol/L, #2H1ER 72h )5, WEESHAM, 535
NZUREBIRIUS R, R BCA VENE & EKE,
ASFR IS IIRE S S, HX 50 pg & H#3E T SDS-PAGE
HVKAN B, BRI, Ry B AR LS 2 PVDF iR

Lo BEEREN 1 h, 4 Bax. Bcl-2. PI3K.
Akt. mTOR #ifk (1:1000) 5, 4 Cid#. PBST
FEAVEESE, AN —PT (1:2000) =iEMHE 1h,
PBST {E¥L G Rtk 5, &R A ARIE )5,
BEAT AR L AR RS o
1.7 EREE PCRIAWMBARLZINE & MFC
A PISK. AKT 1 mTOR RNA k89500

K H Promega A & 1K) RNA $2EGR] & 20 AR
HUEE A L0 2 5. 10, 20 mmol/L /£ 72 h )&t B &
MFC ZHA ) RNA. FEHEHURE RNA 1855
cDNA J&, %t & PCR il MFC 4iiffiiH B-actin.
PI3K. AKT A1 mTOR mRNA [{JEiE/K . &4
FRI SR E & PCR 1MW 1, SEifE&E PCR
ZERRH 20 A R R

*1 FATEHZEE PCREMMEESIMFS
Table 1 Sequence of gene primers for real-time quantitative

PCR detection
e Sy B S K
PI3K IEM5|¥ 5-CATCACTTCCTCCTGCTCTAT-3’
KB 5-CAGTTGTTGGCAATCTTCTTC-3

AKT IEF514)  5-GGACAACCGCCATCCAGACT-3’
X5 5-GCCAGGGACACCTCCATCTC-3’
mTOR IEM5|4  5-CGCTGTCATCCCTTTATCG-3’
&5 5°-ATGCTCAAACACCTCCACC-3
B-actin IEM 5[4 5°-CACTGTGTTGGCGTACAGGT-3’
X5 5-TCATCACCATTGGCAATGAG-3’
1.8 HUEAE

N FHGEit 223 SPSS 19. 0 % HEAT 204 K
Graphpad prism 5 #EAT1E R, R Image J B AFiEA4T
FPEENE K AT, HEREA x+s #ox, 4
(] LR FH B R R T 225040
2 #R
21 FABROEXBRE MFC MApYBEINGI1ER

Xt IRAHAR L, B A LT R AENE B2 ] MFC
YHM IS (P<<0.05), H.FE#E T AL EFIEK
W, AR RN MFC 4 8 s I/ F %
HrignE (P<<0.05), BPERILHFIEAICH:: $#&nE
A TRLLER R B0 B A AN B MFC 4Hif
IsEsE . W& 2.

22 FBRBRLOREXIBRE MFC 40 EHAR 200

XA, FHABLE 5. 100 20 mmol/L
ZH MFC 41 g d5) 3225 () Go/M JHFHAR LR (P<
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0.05), HBEEERAMARMEMIEL, GIM BN
MFC 4R o5 it g m, Bl MFC 4 Go/M
BRI EE s $RN T AR 2 AENS B AN O
75 B MFC 400 Go/M IBHA, T30 B JE MFC
21 6 %) 24 PR B, AT k) S e MIFC 40 PRI B 3
W23, K 1.
23 BABLREXBRE MFC AT RIS

XML, A B RGEN B gt
MFC 4l T (P<<0.05), HBEEEH ARBEAEH
HEIIE K, MFC 4 T gt A WG i (P<
0.05); XN ARRLLZR BN B A EA 5 T B
MFC 4R T, iRt R, W& 2 #15E 4.
2.4 BARLIEBRE MFC 4REMA Bax, Bcel-2 &
HAFRIEHIF M

XML, WARARIEHT BE MFC
YiffL 72 h J5, THEABELIE 5. 10, 20 mmol/L 4 B i
MFC 21 il N Bax & [ R IA /K- 235 19 in (P <<0.05),
HRIME =M, AM, HAMAER 5. 10,
20 mmol/L ZH MFC #fiffi iy Bel-2 £ [ RIA K 2%
FE(X (P<<0.05), [FIFERILHIEA M R
AR Z AL R EA SRt B MFC 41
W Bax & [ MIERIE, [R5 A b 15
MFC 4ifg 4 Bel-2 S A IFRIA. WK 3 FI5E 5.

EABEAZE S5 mmol L1

& 1

®2 BOBLRXEE MFC MR EFEIIHIER ( X s,

n=3)
Table 2

Inhibitory effect of tripterine on the proliferation

of MFC cells ( x +s,n=3)

2H 5] 51 E:/(mmol L.Y) Al 4 HNH 2R /%

Hof HE — 0.97+1.32 —

HABAR 5 0.71+0.98"  26.80+0.80
10 0.45+1.18% 53.6140.91*
20 0.2241.28"& 77.3241.25%

S0 REAH ELAL: TP <<0.05; S5 ATEZLE 5 mmol L L4 #P<<0.05;
5 AL 10 mmol L 41LE4: #P<0.05
*P < 0.05 vs control group; #*P < 0.05 vs tripterine 5 mmol L.~! group;

&P < 0.05 vs tripterine 10 mmol L group

=3 BABLEINBE MFC RAEHARISN ( X +5, n=23)
Table 3 Effect of tripterine on cell cycle of MFC cells ( x +
5,n=3)

gkl 7 &/ (mmol L77) G2/M/%
PO — 18.11+1.65
HAMRAR 5 26.39+1.81"

10 30.71+1.45"%

20 36.791+1.38™&

EhT A LA "P<<0.05; 5 TE AEZLER 5 mmol L 4 EE#%: #P<<0.05;
5EHEABEAE 10 mmol LT LE: #P<0.05
P < 0.05 vs control group; #*P < 0.05 vs tripterine 5 mmol L.~! group;

&P < 0.05 vs tripterine 10 mmol L group

FHABELLE 10 mmol L1

300
& 200
=
F 100 J
o kel 0
0 400 800
DNA % &

BRI RN B MFC YRR ARSI

Fig. 1 Effect of tripterine on cell cycle of MFC cells

pogicl FHAMELLE S mmol L1 AL 10 mmol 47!
10° 3 10° §
' ]
104 é 104 !
= 10° & T 10°
102 & 102 .
] . 3

10! v Tri o 10! TSI T 10 YT T
103 104 10° 103 104 10° 103 104 10°

Annexin V FITC

2 BRERLARXERE MFC 4R RIS
Fig. 2 Effect of tripterine on apoptosis of MFC cells
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R4 FORBLAENEE MFC HEUETAIEM ( X s, n=3)
Table 4 Effect of tripterine on apoptosis of MFC cells ( X +

s,n=3)
25 75/ (mmol L.77) A T L 451/%
of e — 7.43+151
AR 5 19.87+1.58"
10 38.41+0.75"
20 54.72+1.36™&

LR AL "P<<0.05; 5 ABELLE 5 mmol Lt 4 AL #P<<0.05;
5E AWML E 10 mmol L4 LE#: %P<0.05

P < 0.05 vs control group; *P < 0.05 vs tripterine 5 mmol L' group;
&P < 0.05 vs tripterine 10 mmol L' group

Bol2 be——— B R S

Bax

X 5 10 2
T AHEL 2 (mmol L1

GAPDH

3 BRBRLAREXBE MFC HHAEA Bax. Bel-2 ZAKIA
A

Fig. 3 Effect of tripterine on expression of Bax and Bcl-2
proteins in MFC cells

x5 FABLEMERE MFC 41BA Bax, Bel-2 EARIA
B8 ( X #s, n=3)
Table 5 Effect of tripterine on expression of Bax and Bcl-2
proteins in MFC cells ( X #s,n=3)

415 7/ (mmol L) Bcl-2/GAPDH Bax/GAPDH

Xt — 1.16+0.13  0.28+0.04

AR 5 0.94+0.08"  0.49+0.06
10 0.81£0.04"  0.7740.05"*
20 0.67£0.07"*& 0.98+0.11™*&

55X HRZH EAL: "P<<0.05; 5 AR 5 mmol L 4 HLEL: *P<<0.05;
H5E AL 10 mmol LA LE#: %P<0.05

P < 0.05 vs control group; #*P < 0.05 vs tripterine 5 mmol 1! group;
&P < 0.05 vs tripterine 10 mmol L' group

25 FOABROEXBRE MFC 4R PISK, AKT
1 mTOR EHFRIARF M

XML, B A RELL R RS B I B e
MFC 4l PI3K. AKT & mTOR EHKIFRE (P<
0.05), HBFEE T ABARMERNIGM, MFC 41/
P PI3K. AKT il mTOR Z& [ 13k & 2 i PG
(P<<0.05), RIRILHFIEA M FonE AR
RE A% S5 55 B MO I 1 2 25 A B 9 MFC i g Y
PI3K. AKT 1 mTOR & HFRIL, Ml MFC
L. W 4. %6,
26 BAKRIEXBRE MFC 4858 PI3K. AKT
1 MTOR mRNA FiAHIEZE

ExIEAML, HABELE 5. 100 20 mmol/L
HEE MFC 408y PI3BK. AKT #1 mTOR mRNA
Lk AR F T (P<0.05), HFEEE AR
BRI, PIBK. AKT A1 mTOR mRNA ik
ACEHA KRG (P<0.05); HE/RE ABEL KA
7 B OGP 1 I 2 0 1 s MFC 4B N PIBK.
AKT il mTOR mRNA RiE/KF, Ml & e
MFC 401 PI3K. AKT Al mTOR Mk, FHAMEL
26 B MFC 4814 PI3K. AKT #1 mTOR mRNA
FAKMF I WK 7,

PI3K | — cc— o

AKT “- | —

| N — —
mTOR

GAPDH |

X iR 5 10 20
WAL E/(mmol L)
B4 FTLABLENBRRMFC A PISK,AKT F1mTOR
ERFRIEHIFM
Fig. 4 Effect of tripterine on expression of PI3K, AKT and
mTOR proteins in MFC cells

*6 BABIENEE MFC A PI3K, AKT 1 mTOR ZEEFIAKIEM ( xxs, n=3)
Table 6 Effect of tripterine on expression of PI3K, AKT and mTOR proteins in MFC cells ( X #s, n = 3)

24 5 FE/(mmol L1 PI3K/GAPDH AKT/GAPDH mTOR/GAPDH

pagict — 0.96+0.23 1.37+0.32 1.06+0.29

ERNZAES 5 0.83+0.14" 0.93+0.27" 0.82+0.23"
10 0.71+0.15" 0.78+0.27* 0.69+0.31*
20 0.52+0.17"& 0.58+0.16™& 0.56+0.18"&

xR E: P<0.05; 5EHAMELE 5 mmol LA #P<0.05; H5HEAMLAE 10 mmol L1 4HLE: %P<<0.05
P < 0.05 vs control group; #P < 0.05 vs tripterine 5 mmol L' group; %P < 0.05 vs tripterine 10 mmol L' group
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®7 BLABIEXMBRE MFC 48 PISK, AKT 1 mTOR mRNA FiAMEM ( x+s, n=3)
Table 7 Effect of tripterine on expression of PI3K, AKT and mTOR mRNA in MFC cells in MFC cells ( X #s,n=3)

21531 FE/(mmol L77) PI3K mRNA AKT mRNA mTOR mRNA

ot 1 — 1.00 1.00 1.00

HAMRAE 5 0.89+0.16" 0.66+0.15" 0.59+0.13"
10 0.54+0.12% 0.46+0.12* 0.38+0.11 "
20 0.36+0.09™& 0.31+0.04™& 0.22+0.05 "#&

SxHRZabbE:: P<<0.05; HEATELE 5 mmol L LR #P<<0.05;

5EABELE 10 mmol LA LE: 4P<0.05

"P < 0.05 vs control group; #P < 0.05 vs tripterine 5 mmol L. group; &P < 0.05 vs tripterine 10 mmol L' group

3 Wit

BEE IR B R AR AW T &, T B
(TR SRERSZ B AT EAL,  H AR B A
BIT BIEMZIM K ZAAEHEAR R B 5] &/
B Ihae s w SERIER, XA T BE IR B g A
PP, I E R A AR,
H, RXEEZGYIET]ReAFE RN I G dkiE, B
R RAE S HIEAIE L R IR R B
& o3 b/ b K R A 0. Blitk, B R
— R SRR . AR, CRIEZREN
KILFHS 5 BRAIRAEMERE, 645 p53. EGFR.
PTEN #1 PI3K/AKT/mTOR 2458111,

PI3BK/AKT/mTOR @ %2 H AT 4ii A, 4
MAFRG . AUl IAERE . R A BRI S 2 A
A= BRI 1 22 Fh A0 B SORE 1)  PISK & —Fiiig 4
Tl I B JUL B B i (22070, AR B B 22 21 IR 95 A IR
(Ser/Thr) BTSN, AT LRI FEHEE B (PKB,
Akt) 1] N i PH #3845 & . Al Akt 205 5%
R RIGuMpE b, fEHE Akt 2 A BRI R R RR AL AL
&L (Thr308) F2z s FR MR AL A7 s (Serd73) IR
AT A LB o I I P AKE SE T L A ) B 1 A
EBAABOE RV NS XA RS (mTOR): HE
Btk mTOR, BB KIGLE T MHEHE &Y 2
(TSC2) MIM4EFF Rheb ) GTP 544, RJEHE
MTOR A1 o BIF 70 UF 5K i 8 10 i 5 DT ik 5 B
PIBK/AKt {5 5 18 5 (1 G PRI 1, AT A6 28] 41001 40
AT AR M T E A . Bax 24 e e T
KA, 1M Bel-2 &g mE TR R, G
W, PISK/IAKT/mMTOR i # f 7 3 JT e s (e 1k
Bel-2 [13R1A, 4] Bax M3RE, (ks
T #0%] PISK/AKT/mTOR il # | AT LLE 3 Bax 3
ik, H Bel-2 MFRIA, (EdEgi i TR, fri,
W1 PIBK/IAKYMTOR 15 538 B AH OC B R0, e

5T 4H M AR ST TS 5 iRk, ki R R B
J1ER

FABAENLEERER, 2NEAME
Tripterygium wilfordii Hook. f.. Fg#FJ# Celastrus
orbiculatus Thunb. 55 T oF BHE Y& B B A R H &
SR =R ARG, IR TT R RIBN )
AR B AR Z R SEHR0) F R R
—. WAMBAREAYIEYE . g e, F .
R SERadE s SRS FUARE SR g i b 2
BYuMIREIE . B FUR B E A R AL A0 M A
B HE KR VEGF FINK 545 538 B 1 i 21 6 0 B
e R IIER, TR AR B
PIBK/AKT/mTOR i 1 H H §i i B i i i -8l

ASLFERA T HABELE 5. 100 20 mmol/L
XF MFC 20 B34 S dIE F AR AR, 25
RN N PR Z B0 20 SR OGP Hh 12 25 40 ) 15 9
MFC 43 5E; RN, 35 A B R AR 254
S b 2 ] MFC 41BN PISK. AKT F1 mTOR
MRNA [{RIEKF, FERENS 27 EAH I M 15 25 40
# MFC ZHiu 4 PI3K. AKT A1 mTOR & ik,
XRPTE AL RN B MFC 4 g5 1EH
HLA A BE 38 5 470 MFC 48 g 9 PISK/AKT/mTOR
BB PIBK. AKT fil mTOR & HMERIE, M
T 1 I B VA DCHE AU e, R BH
TizdEg FiFEROE SRS, ARELDUNE
T TR AR BRI S5 SRR B, R AR R R 257
B M 5 5 AR MFC 41/ Go/M SFH T 41
AT RMSE R, ARG 2R
R EHS MFC AT, R AL XA
i 555 E ORI I 25 2 g MFC 2R R T 2R
H Bax FIZRIE, [FIE#0IH] MFC iR BT- & A
Bel-2 IERIA, XRAEH AL ZEX B MFC 4
AR IR T2 AL PT B2 i 0 4H M P PISKIAKT/
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MTOR 15 5 d B A0S, BEMAERE Biw MFC 41
WAE T H Bax s HIERIE, [FRHIHIHTHE 1T E
H Bel-2 S A &L
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