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Abstract

BACKGROUND

Prolonging the survival time of patients with advanced
liver cancer is a major clinical challenge. Sorafenib (Sor)
is the only targeted drug for the treatment of advanced
liver cancer, but drug resistance has become a problem.

Alm

To explore the effect and molecular mechanism of
metformin (Met) in enhancing pro-apoptotic effect of Sor
in HepG2 cells.

METHODS

MTT assay was used to evaluate the anti-proliferation
effects of Met and Sor, alone or in combination. Flow
cytometry was employed to analyze cell cycle and cell
apoptosis. The expression of Caspase-3, Bax, AMPK, P53,
and mTORC1 was evaluated by Western blot.

RESULTS

MTT assay showed that both Met and Sor decreased
HepG2 cells viability, and Met combined with Sor had
a synergistic inhibitory effect. The relative cell viability
rates of the control group, Met group, Sor group, and
combination group were 100%, 79.96% + 4.41%, 85.33% +
1.00%, and 68.60% * 4.02%, respectively. Flow cytometry
showed that both Met and Sor induced HepG2 cell
apoptosis, and Met combined with Sor had a synergistic
effect. The apoptosis rates of the control group, Met
group, Sor group, and combination group were 4.47%
+1.93%, 13.73% + 1.18%, 9.50% % 0.20%, and 29.03% *
0.35%, respectively. Western blot analysis showed that
both Met and Sor increased the expression of Caspase-3,
Bax, P53, and AMPK and decreased the expression of
mTORCI.

CONCLUSION
Met can enhance the pro-apoptotic effect of Sor in

2020-07-28 | Volume 28 | Issue 14 |
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HepG2 cells.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Metformin; Sorafenib; HepG2 cell; Molecular
mechanism

Citation: Ye YQ, Zeng B, Liao YG, Liu MS, Hua ZR. Molecular
mechanism for metformin to enhance pro-apoptotic effect of sorafenib
in HepG2 cells. Shijie Huaren Xiaohua Zazhi 2020; 28(14): 581-586
URL: https:/ /www.wjgnet.com/1009-3079/full/v28/i14 /581 htm
DOI: https:/ / dx.doi.org/10.11569/ wcjd.v28.i14.581

i 2
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I=E=]

3 K R IR A& A B ST B AT I R B — KoK s
% 333 B(Sorfenib, Sor)£ B #7— A T &7 B4
T e 04 ¥ 25 4, A8 Ho it 25 A% A — AN B AL ABTE 74
18 3E FIEAF 5 = ¥ BN (Metformin, Met)3% 5% Sor#% 77
7k, AR TR 6 38 07 AR

V=(:4
HitMetdd 3% Sorik F AN EHep G240 JL 8 T K i f£
T AU,

Vi

MTT# A MMet. Sork =—# B4 AMFEHepG24m
ReL 64 3% 78 4R VR R R X 2B ARASLN] ST BB 00 R T R
Western blot#i| &2 & iA Caspase-3. Bax. AMPK.
P53%&mTORC1K-F.

P-4

MTT% R 2 F~MetfeSord A HepG24m it 6 34
AP EIAVER R T H 2540, s, MetZl. Sor
YA, KRG B m AR E S 4R A100%
79.96%+4.41%. 85.33%%1.00%. 68.60%+4.02%,
ERA G F L (P<0.05); ARSI LR S
TMetArSorBk & xtHep G2 4a it oy A i 5 4F A 3%
Fhen, xFHBLE. MetZl. SorZl. BEAJA 4
08 T 5 R A447%E1.93%. 13.73%+1.18%.
9.50%=40.20%. 29.03%+0.35%, £ 3| H %it 5 &L
(P<0.05); Western blot. 7%, 5 xF BR324 20401,
B4R 240 Caspase-3. Bax. AMPK. P53%9 & iA 3%
Jm, fmTORC1#9 A, V.

it
Met =] 3% 5% Sor i F AT J&HepG2 48 it A 1=

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AT A BIPBIGIA . FFAT, BEKRAR TR
EM BRI TG, A kA B = F e BAAE A, YL
H A5 HepG2 2m At I8 =649 %5 vf B 5 AU

STRSROR: (TS, S, B0 XA, H5RoR. ISR RIEHRS
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FHF 2 e (40 09 256 S S Il 38 Ao, 2 B — K%
P R AR S HEAE T AR BB RN, A ] 2R R AT A
K, R [ o o R — L b REFAY)
bRy AR BERYAYT SRR YT T AN, (R G
oy sk 2 I O AR R, TR B AT BRI U AN B
R FETRE R VR YT 5, o K R A
I3 L E K. & IEJE(Sorafenib, Sor)fe gl
R 2 SE A PUIR 2459, A2 E RTME— R T R
JFFaE PRI ) 25, HLAE P AT AT B8 5 (2 22k FFF e 40 i 0
T2 R BRI, Bl SorfE IR PR A 32 N, LT 24 7]
2 K. FATTHTHARE FUR I, — FBUI(Merformin,
Met) i] #i#| Hep 24N Rt FEALERY . 7 ST J 3y
TN [ 259 (O RBUR . BrE B TR SR, Met !5 Soril
T AMPKIR R A TUFBAE IR, EIL T TEANE
B AT HE— AR Mt 55 Sord i T 189 i &
TR T 2 AL, D T T PR R i 4.

1 MRS

1.1 ##F Met. Sor(Amresco’A#]); MTT. PI(Sigma’
7); DMSO(BBIA #); DMEM #5557 4E(GIBCO 2 A)); fii
1M (Clark BioZA a]); /NRITAAMPKIUA /Mt
ACaspase-35iik. RPLAPSIFUMA. Pt ABaxPiig.
FHAmMTORCIFUA. /NPT B-actinfifA(Santa Cruz
o) IR 4E R EMillipore A 7)), AV ZARCHI
FEPR(C I E Sigman /) AVERARCH =BT/
FR(PD)IW H ASigmaA &]; Alexa Flour555kic KIZEHT
Ha (e ) HInvitrogen A F]; ABC (avidin2biotin
complex)i A &5 E 35 [E Vector Laboratories/A #); ECL
5 R GG B H Pierce A ).

1.2 7

1.2.1 @z Hep AN RE 77 T & 10%MA 45 Li& (1)
DMEME:FRIL(E 7 . #E& R %100 IU/L)H, 3 dfe—
K, FH0.25% V1 fEREAN0.01%ED TAR R L5, #%— L
SAEREN2S eGSR, ERE TR TR R
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Fih, 637 °C, 95%IBEEAI5%CO, 461 N T 1 9%, 24
hJE AT S AL .
1.2.2 MTTin € fn feAB*E 7 710 4% AEALS X 104
HEAE200 pLEGFREE AR 6L, A K12 hiE 5+
JREEFREE, o mlEA IR CE 2 Ak ). Sordl(3 umol/
L Sor). Met4bFEZH (5 mmol/L Met). Met+Sor¢H (3 umol/L
Sor+10 mmol/L Met)iEAT Filab 2, REFL 6N AL, JFi5 1A
FAL; 24 WEBEFL/ BIIAN20 pLMTT (5 g/L), 4k4E0E H 4
hE 3R 7R3, INN150 WL DMSO, #6214 %5 min/s,
FHBEFRXAEA92 nm ARG, AHXT AR o THR N
ZIROBRLH RS 5 AN 24 1 RO B Y LU 1.
1.2.3 zmfe B4 44 P QA IS A T 0 o 240 e 30,
ARSI Sordl. MethdbPEZH . Met+SorZH (A4
R FEIMTTIR) AR S, FH0.25% 1) BEREH A4 i s Ui
FELIAL. N300 uLff1 X Binding Buffer £ 741 Hd; A
5 uLfJAnnexin V-FITCIZ2] )5, &%, iR & 15 min;
EHLETS minFINAS LIPS, Hen #MIn200 pLi
1 X Binding Buffer#k47 EAUR 40 H -4, A WinMDI
2950t 45 Rt AT A .
1.2.4 o J& ¥p ik sk ) 2 & & AR B oL AT A
BHAT AL B Hep G241 H124 hJa WA 40 i )5 #8771 Ul
B FR BN S B 1, SR F Western i (A B2 VA A N
Caspase-3. Bax. AMPK. P53 ZmTORCIFEA .
Bk, S8 RS HISDS-PAGEHL 1K, FEEBINCRE
[, ISt e A= = A 130 min, SR)5 73 A5 RPN
Caspase-3 (1:1000). ##HT AmTORC1 (1:1000). #HLA
P53 (1:1000). ¥ ABax (1:1000). /MRHTAAMPK
(1:1000)7E4 CR, B 5 Pl EHif(1:5000) L
241 BL(1:3000) 5 IR0 B 60 min, H¢ o FHECLAL 22 & 6k
. 45 K F Quantity One# P HEAT 2047
Bt B TR BTA R S2IG Y A 3R, SRHISPSS 22.0
Gt F AR AT E A, S A E S i mean = SDR
R, LAP<0.05 872 54 Guit24 5 L.

2 B8

2.1 Met. Sor& M 2584 3 T J& Hep G2 4 ML 3% 58 49
HAER MWK LLUE H, XTHEZH . Metdl. SorH LBk
A YA XIS 350 BIN100% 79.96% +4.41%.

85.33%11.00%- 68.60%+4.02%, ZHIH Giit2:mE L
(P<0.05, E1).

2.2 Met. SorZA X 2 B4 FEHep G240 e 8 = 69 %
ey M2 S EI3RT LR, AR, Met4l . SorH M Bk
A4 4 Annexin V-FITC/PIXL G4t 240 A AR 441
JOR TR B B3N, TR 584.47% 1+ 1.93%.

13.73%+1.18%. 9.50%+0.20%- 29.03%+0.35%, %
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WA GEi R (P<0.05, K3).

2.3 Met. Sor&A R A BHepG22m it & ik
AAaX A9 Hm FWestern bloth& il i 20

Met. SorZ X B A HHep G241 iR 1ACaspase-3.

Bax. AMPK. P53. mTORCI[{2:4k, K47 LAE H,
Met. Sorfyn[{EiHepG24iffi%iACaspase-3. Bax.

AMPK. P53, HI#/bmTORCIHRIE, M & A
M Caspase-3. Bax. AMPK. P53{]3iA R/
mTORC [FJR3K B INA &5, 22 745 Be it L (P<0.05).

3 e
Mets&—F) 32 Fl TR 7 280 R Is 1 259, R4S
PR MRE R AE . A IR E S0 AL SRRk, KiE
AT SRR SR I, 54 FMetIH bR 4 b
B, FIMetinyT (b s i R AR B AR
FE AT AR L R A Tk g XU
FEAR, 3 R BAMet i, FH AT 93 /b 22 Fe B fiRg sE T2 KUK, 4iE
KA R, SR, X 51 TR 12
BE— 2 B FEREBT 7028 B, Metn] B 5405 22 Ah v iR
YRR Rl O LY. oh Rt R 40 A
(3G TE R T2, (H L ARMLH S A R, R4 e
Je S Al F iRy T R T (R ) 259, e ]
JEREF0HAMPKIE B R AU 75 S5 AT 40 pr 3 1.
ChunZ:" VR B, Metr] $25 FF¥E X Sorf BUskE:, (HATLH]
HIA .

e R IARE T AT KB, Metn] B S 30H | Hep G240
M fsa5E, ATRES B ST A %, HIXA SRR
VEGFIZ 5. KRit7cH, BATE LB MTTIEEMet
A DA SRS orit Hep G2AN M 3G S HDHI/E F . i3t — i
i 3t A P A o A At IR R B, T3 S or i T
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