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Abstract

AIM: To investigate the effect of metformin on
cell migration in human pancreatic cell line
Bxpc-3, and to explore the possible mechanism
involved.

METHODS: Cultured Bxpc-3 cells were treated
with metformin as trial group or without met-
formin as control group. Survival rate of Bxpc-3
cells was determined by methyl thiazolyl tetra-
zolium (MTT) assay. Scratch assay was used to
detect cell migration. Expression of MMP2 and
MMP-9 mRNAs was determined by RT-PCR.
The contents of MMP-2 and MMP-9 proteins
in culture supernatants were determined by
ELISA.

RESULTS: Compared to control cells, met-
formin decreased the proliferation of Bxpc-3

cells in a dose- and time-dependent manner (F
= 8.991, 124, 114.61, all P < 0.01), reduced the
rate of wound closure (f = 7.683, 9.013, 10.471,
all P < 0.01), and down-regulated the protein
and mRNA expression of MMP-2 and MMP-9
(mRNA: t = 16.563, 28.494, both P < 0.01; protein:
t=9.428,13.542, both P < 0.01).

CONCLUSION: Metformin can inhibit the pro-
liferation and migration of Bxpc-3 cells by inhib-
iting the activity of MMP-2 and MMP-9.

Key Words: Metformin; Human pancreatic cell line
Bxpc-3; Migration
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1 #RRTSE

1.1 A B 4 Mo bk Bx p -3 [ Hh [ R
Wit b 2E i B2 R 4 R R L XL
TR A [ Sigma A 7]; RPMI 164055773 i
A FHEER R BRI H Gibeol Aw]; —H
FEI(DMSO). BEMEMTT)IE H Amrescos
#]; TRIzol. W% FRAF & HFermenta/s ml;
RT-PCR Taq§lJ [1Omiga’s #]; DNA Marker/l4
H R ARHE AR A A, AMMP-2, MMP-9
Elisaid il €0 1 iSO 42 R4 TR PR A A,
PCREIMH Lilg A T A TR MRS G WA
Al G BEEE S BEA I . PCRAX K 55 [H Thermo
A w] P B UG RS ABIO-RADZ ] 7= i,
A1 MR S5 5 SR F Image Profk 4443 #7.

12 Fix

1.2.1 ffa 35 A 4 F R Bxpc-340 I L5
100 mL/LAAA-IMLE . 100 UmLEH 2. 100 mg/L
T RMRPMI 16405777 137 C. 50 mL/L
CO, AN SETC R B oA TP R 5. BRI ST
BT LAPBSHC ] Bl — e e 52 1) — HHBUIC.

1.2.2 MTTAG DU 4 il I A et £k K
SR 5 AT A U B, R A R Bk 2.5
X 104N/ mL, 1%48E£1200 pLizEfh T-964LH, Eik
A FLLLEHEPBSE A, B37 C. 50 mL/L CO,1
FERAREIR24 hWIBE JE e 25 LI, IS AN
[EJH P — HOUIRO. 5+ 104 15, 20, 25 mmol/L)
IR, R 6 AL, RIS 299 IE
Wt AL, SRR I DMS O 716 IR LA A 0}
WAL, k8L 724, 48, 72 h, FELINIAS g/L
MTT 20 pL, 37 CHFE4 h, 5204k, 5500
DMSO 150 uL, &4, (EBGEE G el f
PAS70 nmipl K 2 FLIBOG B (A)fE. LASEEG A
NS R ZHA A ok 2220 U0 FRAHLA A SEBRAE. 4
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1.2.3 ZmfaX) e 52 o OO R K40 Mg, DAAsEFL
3X 1072 mLIEFF6FLAR, 435t HE AL e SE6 4,
FEAH BT AL. AERETRABE LK 7 1] 115 5%
SPATERRAT BB T S, 59748 h)51A200 pL
A AL BEAL T el kI — L 2k, PBSUEG:
20K, N BRAN 20 mmol/L — FEXUIR RS 7 L4
O, 12, 24, 48 h)E, 78 WilE T MERIIR AL
A A KRBT L
1.2.4 RT-PCR#AMMMP-2. MMP-9 mRNA %
KA EA: LI LI20 mmol/L — XU B 57
FAE 48 h, K TRIzo i #i% B sz 06 41 K
X HEZH A ML B RNA, W 5 cDNA, e 2 i
WA AT, PCR WY Z4F: 94 'C 5 min;
94 °C 40s, 60 C 30 s, 72 C 30 s, 35/MIEFF;
72 °C 7 min. }ZB-acting|¥: LI TGACGTG-
GACATCCGCAAAG, FifCTGGAAGGTGGA-
CAGCGAGG, 7K 5205 bp; Hepie @tz A
fif-2(MMP-2)5|4): LiifCCGTCGCCCATCAT-
CAAGTTCC, FifGCACGAGCAAAGGCAT-
CATCCA, P K 350 bp; F& i 4 8 5 (A -9
(MMP-9)5|#): L CTTCCCTGGAGACCT-
GAGAAC, FiffCCAAACTGGATGACGAT-
GTCT, =K %423 bp. LB A% RS HT A
1.2.5 ELISA# W 2w o3&k £ & i@ MMP-2,
MMP-9¢4%& & 4 it%: 20 mmol/L - H UK
Rr R 3L AE FHA8 holy s ihdl, AR XS 4L 5 5 5
AR OB T 7 B R W 1 ) TR L S /e
ELTS AT G 16 B A U W 0] 40 i % 7% B ik
AT, F I G 2 RS 43 1490 nmik K1)
A I bR AR R A, 2 bR i £k,
FRAEFE i (A (L AE % #h 28 1 2 A MM P-2,
MMP-9f 45 .

et 038 K HISPSS18.0%: i #ft, s
A5 Lilmean+ SDER /R, 4108 bR R 2 7
ZEGHT eh B, P<0.05k 225, F4eih# i X

2 R
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MIVER, HE B Bk FE-I I, 257 B4
RN FE=8.991. 124, 114.61, #4P<0.01, 1)
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Wi £ R HE xR 1 FEEEZBWANFHBxpc-3 MTTLSR (418, mean + SD)
Currie¥ A % £ I
MR = T AR
;}fg"% ‘?%i; DR 0 mmol/L 5 mmol/L 10 mmol/L 15 mmol/L 20 mmol/L 25 mmol/L

¥
b b

WM o T A 9A 24 h 0.336+£0.038  0.308+0.027 0.291+0.021°  0.282+0.015° 0.275+0.013°  0.254+0.015"
A AR 48 h 0.416+0.033 0.268+0.023°  0.248+0.024° 0.214+0.017° 0.180+0.012°  0.135+0.010°
B 50 A L= F 72h  0.710+£0.096  0465x+0.035° 0.337+0.032° 0.261+0.028" 0212+0018"  0.164+0.013"
NG RN Y
| i 3G 74 Ao i F
AT °P<0.01 vs WHR4A.

X B

Oh

12 h

24h

48 h

B 1 WRAS PRI FRARIESINESR.
ERI12, 24, 48 hiG, KR &R BEKT
X HEZH, Sof R ZH 48 h s 23 AL B Rl AT 21 58 42 i
. A IS U712, 24, 48 hiHEL&
IRATE R 5 M 20.468%+1.399% vs 14.530%
+0.657%(t = 7.683, P<0.01); 48.920% +
0.962% vs 32.270%+3.567%(¢ = 9.013, P<0.01);
91.013%+8.087% vs 45.138%+3.372%(t =
10.471, P<0.01, K1).

2.3 ZWRRABxpe-348 I EMMP-2. MMP-9
mRNA F 0 #a XA, —FXU+
A FIMMP-2, MMP-9 mRNAZRIA ) B 5 )ik
> 2 S AHMMP-2 mRN A X ik
= 080.416+£0.023. 0.210+£0.020, %57 H
HE = (= 16.563, P<0.01); X4
K ZAAMMP-9 mRN AR X 5 &40 7 4 0.588 +
0.020. 0.274%0.018, =R HA G IR N =
28.494, P<0.01, [£2).

2.4 =¥ S IRABxpe-348 WMMP-2. MMP-9%
G ot E i Hem NS AMMP-9%4 &
439 24120.135 ng/L+9.565 ng/L. 60.492 ng/L
+5.369 ng/L, ZRHHG 2R (@ = 13.542,

ZHRUIEA

MMP-9 MMP-2
Marker M C M C
500 bp
400 bp
300 bp
2 —EBXANFFBxpc-34BEEMMP-2, MMP-9 RT-
PCRESR.

P<0.01); X HZ 5 SE K AMMP-275 54 ) 4
125.66 ng/L+14.153 ng/L. 75.337 ng/L+8.886 ng/L,
ZE 5 BAT vk 2438 (¢ = 9.428, P<0.01, K13).
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S 80 (¥ KRB S, o S RMRIZ 2R R @ atmsdn 3 e
26“ T HB KRB DIN EZAEMMP-2, MMP-9™0, it 40
= 40 I BATTIE TMMP-2. MMP-OIZEIR (AT e 2 457
201 mRNAME (1 335). Rfmssessign: = FrA7208
0 o ST WﬂmW?FﬁBmmS%MMMMRQ\MMPQW ﬁﬁ;”ﬁﬁﬂ
B b mRNAKIL, FIYMMP-2. MMP-9/a& 73 ¥ 5L 25 1
125 1 IR, AT SN P Elisaid kil 40 % 9% 14
100 w WEMMP-2. MMP-9(#) & &, 45 58 5 os — HBUIR
= —— TTRHAMMP-2. MMP-97% s 5% FE 4TI 9D,
= 77 XN T U o) A it e 4 i % 1)
%5& g FIHMMP-2. MMP-9& 45 .
25 | B, FATRSEme gt R BB EE 1
0 N B i 41 Bk Bxpe-3 T, 1 ML AT g
RIBEZ —HRIZ 5N EMMP-2. MMP-9& 84756, R, 1k —

B 3 XRAS5ZBXAMEAMMP-9FIMMP-28E. A:
MMP-9; B: MMP-2. "P<0.01.
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—ER 2, AEUHRT T W R ) 2 ol g
AR A, IF HIR ST 259 m] 2 35 4 o i
TR AR A ST 250 IRABURPE . A ORI

ST S T ORUICRE S e &
o e A0 L FF) 384 5 % 5 SRR T R U e
S IR0t H 25 52 2967, Li%E"). Currie
SEUURIE A AR — FOSUNC P8 IR s 2 A
JR R FROOUN A 2 e i s B %< 0 S PR AIG. I
R A0 S B 09F 5 B P UG R 410 s e i 4
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DAL I AR 552 500 1 P ARG 2 4 1) 10 i B 24— PR XL
FUICFF50 N B s 2 i Bxpe-3, 3R s Hoxh A S B
2 AT A HOAMA R . FRAT] AR 52 56 3% I AE RIR
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