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Effects of high glucose concentration on MMP-2 expression and cell cycle

in cultured human umbilical vein endothelial cells

PENG Hui,et al
(Department of Ophthalmology,the First Affiliated Hospital,Chongqing Medical University)

[ Abstract] Objective:To examine the effects of glucose on the expression of matrix metalloproteinases—2 (MMP-2)and the
changes of ultramicrostructure,cell cycle in cultured human umbilical vein endothelial cells. Methods:Human umbilical vein
endothelial cells(hUVEC )were incubated in a culture medium with 11.2mmol/L,16.8mmol/L. and 33.6mmol/L glucose concentra—
tions for 24h,48h,72h respectively. The expression of MMP-2 was measured by RT-PCR and Western-blot. Results: When
D-glucose concentrations rose,hUVEC exposed to high glucose concentration(11.2mmol/L,16.8mmol/L. and 33.6mmol/L )increased
in cell expression of MMP-2 after 48 h and 72 h of exposure,as compared with those cultured in medium with a low glucose
concentration (5.6mmol/L). And cell cycle changed too. Conclusion:High concentration of glucose can arrest the proliferative
response and show that even a short—term exposure of endothelial cells(ECs)to high glucose concentration leads to their activa—
tion associated with increased expression of MMP-2 and that this effect may appear more significantly along with time of expo—
sure to high concentration of glucose.
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EE 100 g/ml Y RPMI1640 {EBE 55 215 F5H,37°C 5%CO,
SUTIES, A2 ~3 XKD 80% MK, FH 0.25% 1%
B /0.5mol/l EDTA 54K 2 min G510, ShordiladkeE G
foaE R, 3B HBUE I A IR — B WA (DMSO ),
-80CHTEE
1.1.2 ERHE MBA.FEEAKANLAR ISFRREE
WV N 5.6mmol/L. SEI4H : 5320 3 4, W S A B bR B
53514 11.2.16.8.33.6mmol/L, ¥k B4 43 5135 37 A (6] B[]
(24.48.72h),
1.2 # &%
1.2.1 RT-PCR B:#&#fll MMP-2mRNA i £ Tripure *
SR BRI B RNA 1% BEER B R 3K E RNA 28
o $RIAT RNA RIS 6o (U5 BT 260.280nm T}
FEBE IR As/A, R RFTEE RNA HU{EHTE 1.8 ~2022
], S AL A A R

MMP-2 | % :5°-TCTTGACCAGAATACCATCG” MITF
##:5° —~CACATCGCTCCAGACTTG-3", ¥ 1% F Br KK 199
bp; B —actin k¥ :5’-GTGGGGCGCCCCGGCACCA-3" FMITF
##:5° —CTCCTTAATGTCACGCACGATTT-3" § 48 F By K B 3
500 bp, FCWif%EFR cDNA, RN %M :42°C60min; S EH
cDNA F B —actin 5|5 VER WS IRHIT MMP-2 338,
H W &4 :94C WA Smin;94°C A 1min,49°C B Kk
50s,72°C FEH 50s, FLHEAT 27 MEIF; B S5 72°CEEM Smin,
PCR =Y 1.5 % BrlE B EE AL AL ¥k , Bio—-RAD BB IR A 40
B4, SXimage BK{FST, ARl 454K B —actin B IEVEAERT
B,
122 MMP-2 EHRZFNER BREBNHABGx10°4)
FIB R B rhi 7 2E)5 . 2 RIPA ZH B (50mmol/L Tris+
Cl (pH8.0),150mmol/I. NaCl,0.02% NaN,,0.1% SDS,1%
NP-40,0.5% 3 E. BB 81 ,0.1mmol/L 21 B2 44 , 1mmol/L % 4L
1) WfR, ZHIMAE A B 400 pmol/L. PMSF
40 . g/ml Leupeptin, MMM OEA , LX IEKLER,

MMP-2 ik &K Western-blot S, B 40 g 87
BimA%SRE 2 x LR R ,100C I Smin, # 1T
SDS-PAGE, %Rl 5%BSA =R T &6 2h, F 1:200
MMP-2 /PR BTN OCHEIR, E ke
HRP-1gG(1:5000),37CHEH 1h, k¥R XA BAE, TRE
H 3R, EREZAM CM-2000B A=Y ELEB SRS, X

BB HTHESN, SRABGAEERT
123 FAZHEARH hUVEC diEaRL B4
/ml ¥ BE hUVEC 408 0.25% 857 1 B 1 Ak , 75 40 121 48 iR
BA-20i, fin PBS & 0E W4k, B0 EE4RHR, PBS B4
J&. A 80%¥% ZFE S MRS, IAE 20°C K. B
TACSCalibur FIHE R 4AHAEI .
124  ABFEMAEAEERSHANE H0.25%RE
E L A4/, F PBS M ¥ERGIR , 3000 r/min B
£ 15min, (HMRTIREG SR £ LR, AREE TR Q5%
DR R 1% 0 RR ) B E ; LSR8, YT H &
Rl - R e, B BREMEBHSHTI R
Ko
1.3 Sit$Hk

ABFFTIHE LA + ARHER (x 2 5) TR, RAAF MR
BT E53HT, P<0.05 BB,

2 & B

21 TREREHBHEEFEMLEAXEHE T
MMP-2mRNA #) %%

HRAEARE R ESAERENER T, %
BAS 3 NLRAME , MMP-2mRNA BIRIEBER
FEANET R B MGG 300, BR 24h S, HRZERYWE
Gt #F BN (P<0.05,. % 1,8 1),

22 ARREHBHRAREALSEAHF 2
MMP-2 & & £k 64 %k

MIEA R I Frut B S AR ERNBOR T , Xt
MR 5 3 ANSCIRAA L, MMP-2 B F Rk R MR BE I
B (6] 3% N 0, B 24h S, HAZ RAE G
EX(P<0.05,% 2,8 2),

2.3 AKX mesUEn i A ik R

ZBETRRERENE, 155 24h FHREERE
W B XY PR B B0, A iR ER . R RB
TR BRI ATNE 48h 0 72h BE YR BERE I i B A4
Bniwg (& 3),

24 RN E MR MERGRT

%1 AEREHEBEAFFREXN MMP-2mRNA BIRM( x1s)

Group 24h 48h 72h
5.6mmol/l 0.382 + 0.029 0.577 £0.103 0.568 + 0.034
11.2mmol/l 0.416 + 0.022 0.738 + 0.008* 1.214 + 0.021*
16.8mmol/l 0.452 +0.030 0.835 £ 0.016* 1.335 £ 0.031*
33.6mmol/l 0.505 £ 0.026 1.095 + 0.013* 1.707 £+ 0.031*

*P<0.05
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1. Marker 2. 5.6mmol/L. Group 3. 11.2mmol/L. Group 4. 16.8mmol/L. Group 5. 33.6mmol/L. Group

BE1 p-ALZhEB.MMP-2 RT-PCR =4 i%kE (Marker DL 2000)

F2 ARREFEREAFEMEX MMP-2 EERIZHIRM(x1s)

Group 24h 48h 72h
5.6mmol/l 0.278 £ 0.023 0.299 +0.018 0.296 +0.032
11.2mmol/1 0.306 + 0.015 0.830 £ 0.021* 1.015 + 0.023*
16.8mmol/l 0.408 + 0.012 0.948 + 0.022% 1.188 + 0.018*
33.6mmol/l 0.495 + 0.026 1.002 + 0.035* 1.256 + 0.030*
*P<0.05
o ———
— AR <R <> — e - e MMP-2
1 2 3 4 1 2 3 4 1 2 3 4

1. 5.6mmol/I. Group 2. 11.2mmol/L. Group 3. 16.8mmol/L Group 4. 33.6mmol/L. Group

B2 &#4EAMMP-2EAEE

3 WM R A ) [l B 2 40 MU 8 S 2528 ()

5.6mmol/l 11.2mmol/1 16.8mmol/l 33.6mmol/1
Time\Concentration
S #
24h 29.19 41.13 43.30 47.42
48h 31.67 32.61 34.25 35.51

72h 28.02 30.01 32.61 34.72
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WK, R R SRR, R BN RN
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AR, IR MBI R Fat, PR SES
Az i 5 R ST TR B R A AT ST, B S B0 P Bl
WRBAIE R, ITER, BNSAXT DR B 2R HLE
BT T KREABIE B8 £ EE£FEXBULETE R
HF 85T, %t ECM 7 DR Z5mALE T R #ERE
AR DL,

B4R E A BE(MMPs) 2 — 41 PR 4 S 3
B (ECM) MREHECER. MMP-2 . MMP-9 2
MMPs Bt FE MR , BEFE AR B KL . IV B
VEIRRE IRRE AEERFEamestEa &
ECM BEMASBRZTRIEXEENEH, CF
PF5EE A, MMP-2 . MMP-9 5 iy& 218 | fF&F 4k LA
EFAEMNERRFEMEEL. BT, X MMP-2 #1
MMP-9 7£ DR 44 i & Y Bt B B E X H/E
M, A T20EE . B AT N AR MR T AR
RILZF MMPs, iX 2 MMPs A9 40 ISR 5 AREH T,
BRI 25X 2 MMPs BIBE F7, (BB ES{AL]
BRARE BB MR R A MMPs HIFETED,
Vaughan-Thomas A S5 7 (RBRBEB{A MMPs &Y
TR, R EREBEARNMUSAE MMP-2 &
A MMP-9 AUk, (BRBEE AT, T
Plantner JJ S0 EBIAN X I MMP-3 L& MMPs
AL F EF (Tissue inhibitors of metallopro-
teinases, TIMPs ), XSSEGRBIEE(AN FEME MMPs, N
ANRBIB AP REEZNRIAE, 3T THEEBRBRGH
B IR E R E A EH

WEPRRE R DR A58 B R 1 R X/ i
B, B R B 40 i B B RS A A
MR, ATSBCEHMmE R EEENFREGE,
MBS, 15 A EIASK M i, 2k E 40
mENAESERMERN, ntS5E#RRE, S
BARRFERFANEAKE TR EEZT
7= HE A I, AT K 5 A0 I B K B 4 i 5 3

BEpXERM, B M EEEERE, L EZR
WIREIBL BT , S0F & BN BRG, RATPTRRAEHERE
A B%E 5P (Reverse transcription polymerase chain
reaction, RT-PCR )% . %% EN i ( Western—blot ) 155§
SHHT T R SRR 0B B A MMP BEAS R 20
B IR v B FNES (8] 22 1k , 40 M PR S R AR AL 1 B &
HMEHNBE, SRBRRIEEHERETENE
M MMP-2 FIAIMAN AR A= TR R , 40 A H B A
f, ARFRIK, 40 LRV R RO R, BB R AR,
MR 5K, HH BLEIgESohiik FRIB LR, REFESS
SR, WXFT MMPs 93— B BI50 R R 12
DR i BRZL IR 4L T LIk
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