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Glycolysis inhibitor induces apoptosis of gastric cancer cells

by inhibiting glycolysis and promoting mitochondria-regulated pathway
WANG Hu,ZHANG Chen-song, PAN Cheng-wu, LI Lei, LI Jing, MA Jia-chi
(Department of Oncology Surgery( General Ward) ,The First Affiliated Hospital of Bengbu Medical College ,Bengbu Anhui 233004 ,China)

[ Abstract] Objective:To investigate the mechanism of glycolysis inhibitor WZB117-induced apoptosis in human gastric cancer cell
line MGC-803 by inhibiting glycolysis and promoting mitochondria-regulated apoptotic pathway. Methods : Gastric cancer cell line MGC-
803 was used in this study,and exponential growth cells were used in the experiment. According to the experimental requirements, the
cultured cells were divided into control group ( normally cultured cells) and WZB117 group ( cells treated with 20 pg/mL glucose
transporter inhibitor). The proliferation of cells was detected by MTS kit. Cell viability was measured by CCK-8 and apoptosis was
analyzed by TUNEL. Mitochondrial function was detected by ATP content. The expression of Bcl-2 , Bax, caspase-3 , Cyt-c and glycolysis-
related enzymes cells in hexokinase (HK) and cells in phosphofructokinase ( PFK) were analyzed by Western blotting. Results: The
proliferation of WZB117 group was lower than that in control group at 24 h and 48 hours( P <0.01). The apoptosis rate in WZB117
group was higher than that in control group(P <0.01) ,and the cell viability in WZB117 group was lower than that in control group
(P <0.01). The ATP content in WZB117 group was lower than that in control group at 12 h and 24 h(P <0.01). The expression of
Bcl-2 protein in WZB117 group was lower than that in control group( P <0.01) ,and the expression of Bax, caspase-3 and Cyt-c protein
in WZB117 group was higher than that in control group(P <0.01). The expression of HK and PFK in WZB117 group was lower than
that in control group( P <0.01) , indicating that WZB117 could inhibit the expression of enzymes related to glycolysis. Conclusions
WZB117 induces apoptosis of gastric cancer cell line MGC-803 by inhibiting glycolysis pathways and reducing mitochondrial ATP
production.

[ Key words | gastric neoplasms; WZB117 ; glycolysis ; energy metabolism ; mitochondria
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SEPLZGTED O SmANA CIAN AT OB B AN
JEIE AN AR SO AR , SR RE TR T AR TR A AR
U7 TR A AT 5 A R A R DR I L DB 2%
e AR T A R R R SR A Y A EE
U0 OREEE R A 0 RE B N WAL B R AL 7 AR
FlE A 80, O 400 M 9 O 22 A A R R S R T
(R R WZB117 & —Fh & B /N T4
HWRS R AR, T A RS R R L&
YR ATP FOWH I ik 1 (%) 7K SF AT & $58 BT T
PEDOTI ORI BV B A 5 WZB117 i
S BE R R MGC-803 AU T AYHLE , LA A I AR
IR TR

1 #R5FE

1.1 @Ak wmfesss  PRMI-1640 153K MG 4
1fiiyE (FBS) g B Gibeco ( Thermo Fisher B/ H], 56
) oAb T XA R H R MGC-803 FH T ARk 5
B o AR LG BOR R TR R M SR 2 4 R 2
(IEW B350 B4, n =20) , WZB117 41 (H
20 g/ mLIY ) %) W 1z 5 25 P ) R0 A0 3 Y 1 R 20

fitl,n=20),
1.2 F%H*
1.2.1  ZHME3GFE 4G f#F CellTiter 96 AQueous

One Solution 4 {34 FE I &k [ (Hb 8 MTS I & 12451
% (Promega 23 A ) ] B2 4O GFERE J1 . % MGC-
803 MRS A 5% FBS MY R EEF= P Y 96 FLAR
iR A BEEL 10 000 NI, FFAE 12 h JEiEfT 24
PIALER, 4y RITE 24 h BERD 72 b, W R R R
100 wL MTS HY 1: 5 307 0 3 20 i 15 57 2 v i
NLH L EE 1 ~4 h, FHH BioTek Synergy HT 5
BRALAE 490 nm T IFEMOCEE . SCE08s REBCE 5L,
1.2.2 PR ANE e T T AR T
FAAE F1 5301, 8 4 x 10° 40/ FLIEFP 5] 96 LR
W IRAE 37 CHI 5% CO, RYTITRIRSE i s 3%, ffi ]
— 20 TUNEL 2 B 8 7= %2 i 71 & ( Beyotime 23 7] )
AT T-40AE, 40 HOAZ% A DAPL( 5 ) Yefa, il
P A AR 9O B, i@ it Image] BPFAR
% TUNEL FAPEAI MY 2 £, If38 3 GraphPad Prism
WA 5.0 TH5, ARAETE J7iE st CCK-8 i VA4 i
AR 2 A B %5 100 L 5 10% CCK-8 ¥ i
(AR B 3% T BL S I 2 AL R AE 37 C TS
1.5 h, A Synergy™ HTX ZHiZEHHR1Y ( Bio-Tek 2
A, JE ) LR 450 nm Kb IO RE o R i R Y
VST AR A AR X A A T
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1.2.3  ATP F=R I E  ATP 434148 BE il i 7 1Y)
UERHIEAT . fRTTT 5 =2, 5 WK A 1 75 200 b ) 24 e %
MRS 7E 4 °C LA 10 000 g 5.0 2 min, )5, 7E
6 fLAH, 3K 20 WL BIEWS 100 pL 2K
RANEA RhE ATP 7K iR AT 4k ATP 1
WHER RSN AL AR B A5 I 2 B
JEEH BCA & 1 i) S R AL B R B
YT  HER— D E FR DA S 10 pe/
mL SR HE S UL AR £
WA, AR, T BCA 81 B g ik
R G e B A A R A R BE . B ATP KF
27NN nmol/mg FEH

1.2.4 FEHREDIESHT I RIPA A (FE 8k G
IRy 36 D) SRR F T, s ik BCA W E v (#R
se ] FEED) D S BREE R 20 g TR AR
JoT 5 IR 2% v IR A, A2 P T S N ] 109% SDS-
PAGE BERE )R TKIE Y . KIS, K545 3] PVDF
JEE b B AE 5% WiRg 4R Wb T 22 CHE M 1 h,
5PN HK Hso PR AN B PT A PFK B g 4T
& ANEBTUA Bel-2 HusgpEdiik /NPT Bax Hiod
BEHUIAR /NPT caspase-3 HL5g PR AT/ BT A
Cyt-c HLyaPEHUIR, 76 4 CERE K., 52 K,
J TBST (0. 3% Tween-20) {14, fE % 5 PFK(Fi
BEE R 1:1 000; H 55 MBS435036 ; MyBioSource,,
Inc. )#ﬁﬁﬂ%ﬁ 2 h, BE)G¥ Immobilon® ECL Ultra
Western HRP JEEY) ( Sigma 23 ], FE [ ) ffi & 2 k1 7
YR R,

1.3 @itFaEx RH R,

2 #R

2.1 MTT # il 2m fe 3 78 24 h B FI 48 h A,
WZB117 ZLHEXT BE AT 41 i 34 5 P BRAIG, 22 57 g1t
FEN(P<0.01)(WFEL),

R 2 HMPAIEFERMELE (x +5)

Vaxiil n 24 h WL E 48 h WL
popiizHa:] 20 168.16 +28.37 235.74 £45.11
WZBI117 4 20 129.33 £12.28 145.29 +19.87
t — 5.62 8.21
P — <0.01 <0.01

2.2 AT EAENEN WZB117T AN} IE
HAPRE TR T e, 2R A F == X (P <0.01),
WZB117 5%} IR 2H 40 M 7% SIBRAG, 22 3 A Fith o
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=Y (P<0.01), TUNEL 43 #7 75, WZB117 i 5
AR R TR (UL 1 3R 2)

(A]
A:WZB11740:B:%} IR 41
%1 TUNELS 740 i o 1

R2 HARBTSENNE(x+s)

i n NI T-%/ % YIS/ %
X R R 20 20.72 +3.52 78.36 +£9.05
WZB117 4H 20 41.18 +6.33 58.19 +10.03
¢ 12.63 6.68
P <0.01 <0.01
2.3 mROMEEERE ATP AR-FARm  PPAh A I A 4 i

HATP P242 12 h Fil 24 h Bf WZB117 2 5% 4l
ATP SRR, 2R A G242 (P <0.01) (I
*3),

R3 ATP EE2#MW(x £5;nmol/mg EH)

Lol n 12h 24 h
X HE R 20 316.47 +64.58 354.37 +55.18
WZBI17 4 20 164.22 +25.69 91.35 +26.47
t — 9.80 19.21
P — <0.01 <0.01

2.4  Bcl-2, Bax, caspase-3 #= Cyt-c Gty kik
WZB117 N IRZH Bel-2 FikFRIK, 22 7 A Gt
B X (P<0.01),WZB117 %X} B2 Bax  caspase-
3l Cyt-c FKikFtim, ZRAGIFE L (P <0.01)
(K2 5k4),

% 4 Bel-2,Bax, caspase-3 1 Cyt-c EEHIRIEE (¥ +5;

RoOXZEE)
il n Bel-2 Bax caspase-3 Cyt-c
4L 20 1.95+0.36  1.06£0.12 1.14+0.18 1.08 £0. 14
WZBII74L 20 1.1720.15  1.84%0.31 1.79£0.24 1.83£0.25
! 8.94 10.19 9.69 11.71
P <0.01 <0.01 <0.01 <0.01
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HBNFIRZH HK A PFK R FEAL, 22 57 A gL it
EX(P<0.01) (W3 3ES5),

Bel-2

caspase—3

Cyt-c

GAPDH

1:XF B 41;2:WZB11741
E2 PCRIZHF M

14 HB2H;2:WZB 1174
(513 2K I 5T B 30 A )

R5 PEBEAEEE UK 70 PFK BEARIKE (v +5;RONZEHE)

il n HK PFK
X e 2 20 1.71 +0.25 1.85+0.31
WZBI17 4 20 0.94 +0.12 1.01 +0.15
t 12.42 10.91
P <0.01 <0.01
3 iFig

B e oG E R IR 2 — R R R SE TR
FER R A0 R Bl HUA R 19 0 1 BIL v AN 2
BEA A5 gR k= I B 8 Bl PRI T R A 06 77
PR, FHREA T A AN RS B8 A 28 e 1 R 2
YRR IR AEAL R B0 ) B br . iZpiF2ie
SCHRIT, B v B LR AR R B AR A DL | I ELai i 7
7= As ATP AN J2: 15 45 b & BY A il I8 o AR o 5
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M T IR i AR K ATP 25 3 A 0
FEA ol 2R AR A P BE 2 T BE R B A BE
PRI, 38 ) 2o A £ 1) 2 OB T i 34 122 T e 110
Tl P9 4 L B ) — ORI S0 T

5 IE A0 BAR L, K 250000 240 RO e S W T
fife = ATPN ) SRR AIFR A A AREIEAR . A,
ZHIT A SIS AU A AT 5Y L 2 UE S, 5 9 A B A
SR AL RE TR R R W IR A 0 1 R A
FEANEAE KR/ B S A M T A S AR, HK
FPFK J2 9 5 MR e A 3 1 OB . HK 5 Zniik
TGS & LA AL BRI 1) 57— D R85 2D B8, JF 1
SER 20T M 546 5 R O 7 200 PR R ) b R A A 400 e A
T IR Ry Xof e 9 A B A7 0 22 OC B B 1 M ST R AR
G A LR BRI eV 2 20 RE R TR, 5 I [R]
Bf ZESL R B = A T KR R FLER RS RS SR,
TR AR 1) S5 287 W) 2L 2 o i % 380 400 L A 5 o Bk
IHA B T I oA BT i BR AL, , 3 F1 T g 1) & R |
228, M T YU RERTE T AME RS £
W, FLIR n] REAE AR RR 1L ) 1E A TB) B A 200 A v
JERTRE S oA 7™ A TR T 2 A Sy Jioh 96 248 JEL 1) 125 B IS
P XIS A AHE R W, WZB117 W) LG
w40 fa] ATP (9 7= 45, 12 h B AT 24 h B A6 0
WZBI17 450 A4 ATP &5 A%, WZB117 41 %%
XFHRZH HK Fl PFK R IKFEAK, W] WZB117 A i i
VAR 2 e O B 1) T PR A ) MGC-803 4TIt H 1Y)
MR B, 30 ATP JHAE, T2 ERE AP FEA
SEVISCRHRANMAT 2253 %8 ) DNA B 5 ¥ AR

SR, AT 2R P MR MUAE T F A A ]
DL Z R B AL 22 R 275 5, 91 B A= 0 ARG B
P, REMT P AE =M EENES B SIER (XK
R SET-Z RTINS (B 155 BB & F
T3 W R R AR RLAIK S EEEAZ Bel-2 MG HEH
P, AIEIET W, Bel2 Al LB (-5 2040 i
T 25T 9T H S RRIRIMEAR G, 5 #H 2R
LML ST LN ) RE Y DB R 43, 10T Bax 38 o F5 40
Bel-2 M IRETS SFLORLAE B VERE A, Bel-2 FIMZ
LR RERCIR T A SC 0 A= ) TG PR W o, BN Cytec, J5
H s caspase-3/ caspase-9 B =8| caspase 1E5 %
BRIFA ST,

caspase-3 J& caspase £ [ 5 f H B W L 51 2
— eI TR S HERA T, RN A R T
ST, caspase-3 1] DL i 1 22 HoAth 25 1 AY
M AE VS S 20 M 715 5 m >, FRAr =X
AR ASOUL 5 B (1 45 SR B, WZB117 W LB i &
MGC-803 4HiffLJA T, [FIF WZB117 FiM Bel-2 (4K
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