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[ Abstract]  Objective To investigate the effects and mechanisms of action of metformin combined with cisplatin
on the apoptosis in human colon cancer HCT-8 cells. Methods Human colon cancer HCT-8 cells were divided into four
groups; metformin group (MET) , cisplatin group (DDP), metformin combined with cisplatin group ( MET+DDP) , and
blank control group ( CK). The proliferative ability of HCT-8 cells was determined by an MTT experiment at 24,48 and 72
h. The apoptosis rate was determined by flow cytometry at 48 h. Western blotting was used to reveal the expression of

apoplosis-related proteins such as bel-2, Bax and caspase-3 (activated) ,as well as proteins of the AKT/GSK-3B pathway
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at 48 h. Results The cell proliferative ability in the MET+DDP group was weaker than that of the other three groups ( P<

0.05). Moreover, its apoptosis rate was higher than those of the other three groups (P<0.05). The expressions of Bax and

caspase-3 (activated) was higher than that of the other groups, the expression of Bel-2, p-AKT and p-GSK-3B was lower

than that of the other groups, and the expression of AKT and Gsk-3 was relatively consistent among the four groups.

Conclusions Metformin and cisplatin in combination can reduce the activity of the AKT/GSK-3f signaling pathway, and

change the expression of Bcl-2 family proteins, to promote the apoptosis of human colon cancer HCT-8 cells. They also

promote the p-caspase-3 conversion to caspase-3 p-caspase-3 conversion to caspase-3 (activated) , metformin and cisplatin

can thus play a role in promoting the apoptosis of HCT-8 human colon cancer cells.
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Figure 1 The effect of metformin hydrochloride on
proliferation and relative proliferation ability of

human colon cancer HCT-8 cells
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Figure 2 The effect of cisplatin on proliferation and relative

proliferation ability of human colon cancer HCT-8 cells
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Table 1 The effect of metformin hydrochloride combined with cisplatin on the proliferation capacity of

human colon cancer HCT-8 cells ( OD value)
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Note. The morphological changes of HCT-8 cell in the DDP, MET, MET+DDP and CK groups were given corresponding treatment for 48 h.
Figure 3 Observation of the HCT-8 cells in DDP, MET, MET+DDP and CK groups after 48 h
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Figure 4 Effect of metformin hydrochloride combined with cisplatin on apoptosis in the HCT-8 human

colon cancer cells at 48 h after treatment.
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Figure 5 Expression of Bel-2 and Bax of HCT-8 human colon cancer cells in the DDP, MET, MET+DDP and CK groups
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Figure 6 Expression of caspase-3 (activated) in the human colon cancer HCT-8 cells of the DDP, MET, MET+DDP and CK groups
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Figure 7 Protein expression of AKT/GSK-38 signaling pathways in the human colon
cancer HCT-8 cells in the DDP, MET, MET+DDP and CK groups
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J B NS e A A 3B AL A IR TR, 3T A ok 1B W
FH AR RO T ST AR IR 2 O IR
I 2 I R 10 S s AU 25 v T IR N7 R
259 (platinum drugs ) J& A 97 45 W 9 1) 2 ALIT 24
Yy, B BT MR LR, 195 22 Bl 52 38 Kl IR
WFFE A W B BB B T B2 25 0 39 A B 1 1Y
PR AR IO U ( cisplatin, DDP) 255 — 1%
FHEZGW, Jm T A i R T AR A S 25, il i
1 2 A 43 4 fol 9 240 e 2 A SRV I Az A R
SZRMEIN PR IHG AT BB R G, S v
FPTAT I 5 B I HCT-8 N 2K 235 17 s 240 B 11 34 7 i
FEFEAE ) 1 K i AR A e . (ETEA o A B A9 AN
RSO, At M ik 25 7 P8 S B B R R
FEVE R BRI A A BSOSO i B BE S A b
IGUEFTFH 245 W] 9 2 AN B S 68 2 AR BB N R R
RORREEL s 53 A B IR A 425 25 0 (o g
AR 25 P S ks RIS 24 e
IGUEFT 8 8 R AR R 22 F R i L i 2 —,
RN IR b ) — LR 258, Bl A X HATF ST 1Y
AR 532735 B 0 — H SUICELA AR e
A U A 1) 5 A S 2 W SO AT il 3 gt
PR A B 26 B A I 5T LA N 23 s K P
1 1L/ A T 1 R 3R AT L VR e IR A A i A, 41 e
AN R LR R e 25 SR Y, B R
2 — FPOBUNICHE J52 14 38 v B VR FH IR (8] 9 38 i, HCT-8
NZEE g 2 M 1 1 5 RE )t B 2 I, R W] —
XUNCAT ] HCT-8 AR A= 4 3558, I AETE M &
IF AR (P 1) o HL = FOBUNC S IR B — 2 Y
PRRIBCR , —H B G HIZ5 IS HCT-8 4H i 3 5 ik
YW 55 T 2 it T 4R = HHOSUNCR] B Ry 24
PR IR DAy T 5 56

T 2 B A G B A P A A 7 2K
] FEEER R W B R DI RE MR TR fE R

HOANME , anA e fe K B B B OTo i 48 52 39 e 1) 4
MY M Ak R AR T R R I A,
T HIUICAT fdf HCT-8 2 45 17 i 441 e 1 390 ot 25
WAk, AT WL U A e i HCT-8 20 M 12 i v
AE . ARG I ZE T (] 4) $27R, 1. 50 mg/
mL FRER —HBUIK 20 e/ mL MRAH K X B 1 24 7 384
5 HCT-8 4 iy T, O HERA H 2552 HCT-8 48
FELAR R T L 5 W v TR 2N A A A B A T Y
PEAF Tl % By N AMEAS 5l B (AR TR SE T
TR AR KN AR T B (2R iR T
H6) PR Bel-2 SR 1 1 40 R T ) G
R, 2 SR 45 N 70 A T3k AR, 1 FH B0 2 2
R Bel-2 J& Bel-2 G AP T2 A, 1M
Bax AR T-HH , ZH M EL AR, o s 4
LA S B 0 38 37 M | AR RO AR TR A S el B (] it
VR M caspase RIS Ak 45 348 12 5 i 240 0 1
REFR, HCT-8 4 g /2 — HHOBUNK RAAFE T, £
JHT-8E A Bax (G PEI B & MM T-&E A Bel-2 1§
PR , Bax/Bel-2 {H B 1% w55, 3 B — FHOSUII A it
BT Ao A A R AR T R AR 4 E HCT-8 41 Jifd
P T, B = BAVE TN, Bax/Bel-2 fE R 251
FRES S WA 3w, 1 BT E G FH 25 7] RE IR 4R G A
T RV

KA RFE 5 1E B (caspases) /20— 5
2 L 9] T DA OC 1) 2 1 T S, 7 40 B R T e
AR 5 rp B SR Y caspase-3 (I
AL R H B T RN R T BT R L
ToORHE R B T 5 15 H AN Y caspase-3 J2 LU
TCiE W) p-caspase-3 fEFEW), I —E R T, p-
caspase-3 Al H B U LR AT 16 PERY caspase-
(PG AL ), DT 75 2 BT R R0, A1 3 448 i 3
T-, 7F MET .DDP MET+DDP 4H 1, HCT-8 A 2545
A JEE AN I AY caspase-3 (3G ) WG MEI & F CK 4,
H MET+DDP #H ) caspase-3 (#807% ) 16 M & T
At A% 41, B YR U B = HE XI55 0 40 5 A 3 [ £
HCT-8 41} I8 T2 4F 1, 22 & IR/ 75 24 R 75 1 B g
(AKT) 24 i N 2038 B 2 1, v] T2 2 5 40
B A B B B, HOE MR IAJE X p-AKT (B2 1L
AKT) 7] LUl i {2 i 22 508/ 75 s PR R BL I w2 1k
T 2 A4 05 20 60 900 0 A0 1 R 2520 5 0 D
B I AE-38 (GSK-3B ) /& AKT iy HEEAEHIE Y Z
—,p-AKT AT L5 GSK-3p EH%E45 A, MU H: Ser9 7
SUAS R, ff GSK-3B & A= w2 Ak 5 o, DA T 410 1)
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GSK-3B 1L g — F UK 4R 43 04 T
HCT-8 A\ZEZ% i 9 40 M S5 , I 98 4 JfL /9 AKT, GSK-
3B T PEAR XS E E A E p-AKT  p-GSK-3B 5 #4: ]
REAR , 16— B SOSUIC R I 41 3 T fig o 2t 41 1) AK'T/
GSK-3B {5 = i 5 52 BUAR A T-/E T 5 2 3h i — H X
IR A5 B4R 7 FH T HCT-8 4T, p-AKT . p-GSK-3B
(A PR A2 A 55 , 2% BB & FH 24 mT 03 [ Jin ik
XF AKT/GSK-3B {5 73 B i il 1 ]

g b, Z HOBUIR 4 T Rl 2o 984 AKT/ GSK-
3B/Bel-2 G [ {2 i HCT-8 A 2 45 17 9 4
ML) P T, FFA2 #E p-caspase-3 §£ 16 caspase-3 (¥
AL s —HOWIS 4R X HCT-8 40 A - B2 A B
AR, B FH 25 02 R A FH s T2/
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