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[ ABSTRACT ] Aim To investigate the effects and mechanisms of high glucose on the migration of vascular smooth
muscle cells (VSMC). Methods VSMC were isolated from rat arteriae aorta.  The 3rd ~5th VSMC were incubated
with low glucose (5.5 mmol/L) , high glucose (25 mmol/L) or mannitol (5.5 mmol/L glucose + 19. 5 mmol/L manni-
tol).  After 24 h, VSMC migration was assayed with modified Boyden chamber.  The effects of high glucose on F-actin
cytoskeleton were analysed by immunofluorescence technique.  The gene expression of a-SMA, osteopontin ( OPN) ,
MMP-2 and MMP-9 was determined by real time RT-PCR. Results The migration of VSMC was obviously increased
when the cells were cultured with high glucose. ~ Compared with the low glucose group, mRNA levels of MMP-2 and MMP-
9 increased obviously in the high glucose group.  Moreover, high glucose induced VSMC conversion from contractile phe-
notype to synthetic phenotype and led to the reorganization of cytoskeleton. Conclusion High glucose promotes the
migration of VSMC via complex mechanisms, involved in regulating VSMC phenotype transformation, increasing MMP ex-

pression and reorganizing cytoskeleton.
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1.1 EFERFIFE

DMEM( Kt A A b A ) B £ M4 ik R
& BB B Hyclone A & ; X B Boyden /)% (IL 7
WITH B R ) a FHEAMS E G (a-smooth
muscle actin,a-SMA) 3 % E A& (L E P A4H)
Trizol ( Invitrogen /A 7] ) ; % ot & & RT-PCR #8 5 i 7|
(KREZEPTEARANE),
1.2 KRMEZF VSMC 9B EHZERLETE

SZEXM[4], B EE 2 AR M E 20 kA
B A A, SR 4 0.2 ~0.5 em® /R 3 ~5
Be/em® B E AN 10 mL 3R AL, KH A B
K # k4 20% s 2 i E B DMEM 35 35 224 T 77,
HEA~6h FEERERM, EHEEAERELR,
BHEREEAEK B A AR A, ¥
R, FEROAMAEEE D HETNETHE, I}
FAF M o-SMA B30 B R S KOLFAT S €
1.3 XEH4A

BUAL F At sk K 3 ~5 R Ey VSMC 4% 2 x 10°
Cells/L 9B EHME 12 UK, A Z 90%
B ,2% f 4 g B DMEM B ¢ 12 h J5, 9 4.
&A% 28 (5.5 mmol/L # % 48) ; @& # 41 (25 mmol/L
HENE);@H FEB4 (5.5 mmol/L HH 4 +19.5
mmol/L HHEE)
1.4 Boyden /NEHT VSMC 5T 82

FO0.25% EaBEtKkELSAmE, E£T
500 pL 3R F, b4, ¥ 8 pum JE JE K\ Boyden
INFEdE, EFEENS0 wL A E A 4y VSMC (5
x10® Cells/L) , & 37°C .5% CO, . 18 138 J&F t ¥ %
FEER, ShEAEBBMEARES LEE LT A
M, 4% % R P EEE E ,DAPL 6 ALK E S
NEBENF TR IR ETENAR,
1.5 AR ERAENMIEEZEEB F-actin B
T

VSMC JF Tl I8 89 PBS %% 5 ,4% % F ¥ B B £

10 min, PBS #% 5 min x 3 %, FITC-Phalloidin ( 5
mg/L) 37°C %4 30 min, PBS 7% 5 min x3 K &, %
KHEHAFAHA EER LD HANERE,
1.6 WHEE RT-PCR &l «-SMA  BHER . E
FREEEAM?2 19 BEAMNRE

& J Trizol i 7| 42 B 48 fL & RNA, % T DEPC
WFHEETARF, -70CHH % FH ., SYBR Green
% E & RT-PCR M| & & 4 a-SMA & # & & (os-
teopontin, OPN) | #£ i1 4 & & @ B# ( matrix metallopro-
teinase, MMP) 2 fn 9 L F th kik  #x £ H 5l 1 7
Fltnk 1 fim, %o L& REHE GAPDH A W
%, LA 4K (PCR 4, & RNase) 1E % [A M 2t &,
B2 MO A AT R,
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Table 1. Sequences for primers

HMH el

a-SMA FUEEI1Y 5'-AGCCAGTCGCCATCAGGAAC-3’
T4 5'-CCGGAGCCATTGTCACACAC-3’

OPN U514 5-GCATCCTTGGCTTTGCAGTC-3’
TUW514  5'-TGGCTACAGCATCTGAGTGTTTG-3’

MMP-2 LU#514  5'-TCCCGAGATCTGCAAGCAAG-3’
THEI4  5'-AGAATGTGGCCACCAGCAAG-3'
MMP-9 S 5'-AGCCGGGAACGTATCTGGA-3'
TG4 5-TGGAAACTCACACGCCAGAAG-3’
GAPDH L5149 5'-GGCACAGTCAAGGCTGAGAATG-3'

TUWisIH 5 -ATGGTGGTGAAGACGCCAGTA-3’
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Fra LB ER 3 ~4 K, LRhBHEUr s X
T, 28 18] B Kl ANOVA 404, 7 0 b % % A LSD-
13, P<0.05 h = FHEEMEE X,
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BUANARAE A MAT K ARTE | — AP 5N R 45 0%
B, Y0k, AR EA— s, A2 s
-2 " RA K, AR SRR S 2 R R RA
W LA R MY -SMA L TIESIZ A VSMC (&I 1)
2.2 SHEX VSMC BRI

fICHEZL VSMC BB B /b, v b Ak 31 B 2 184
T VSMC iR %k (368.0 £13.6 11.253.7 +16.5,P
<0.05) , M H#E B X VSMC 1T B B0 H 1 5
e (E2),
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1. VSMC S REEER A REEFE T RN (200 x ) ,B g VSMC Z 3« 1- 73" JEAR (100 x ) ,C 2 -SMA GG S E (400 % )
Figure 1. VSMC morphology and identification

P<0.05
P<0.05

R¥EE HEHEE SHE4

2. SHEXT VSMC EBEIFM( x200, n=3) A WLHELL, B HEEEAL, C bl a ly P<0.05
Figure 2. Effect of high glucose on the migration of VSMC
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R I, A RS H OPN BRI BREER 2 A LR R, F-actin JL22 W R 20M, 107 ) £F
B T, S on s e 0E T VSMC RO R B R {4 ORI al WWONRIE (K 4B) .
VSMC H e BB AR 5 R (181 3)

1.54 P<0.05
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4+ P<0.01
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4. SHEX VSMC 1B RER F-actin WM~ AN
fIOHEL B = bE4
Figure 4. Effects of high glucose on the F-actin of VSMC

R¥EE A
3. SHEXT VSMC REENLHIHM (n=5)

Figure 3. High glucose promotes the phenotype transforma-

tion of VSMC 2.5 SEX MMP-2 1 MMP-9 EE R iEH S0

SRR L, R4 W EJE VSMC MMP-2
FT MMP-9 A iy 2 3k, HL 3 3k 1 43 3] Ay fICOB 4 1)
3.12 £0. 14 f5H12.22 £0.26 15 (& 5) .
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TEARPEAEE T, 4 I B 2R 8 U F-actin 22
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4 P<0.01
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{R¥EE EEd
34 P<0.01
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5. B#EX VSMC MMP-2 #1 MMP-9 K%
Figure 5. Effects of high glucose on the expression of MMP-
2, and MMP-9
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TFGTFE B, BE IR B 2 91 & sh ko AR Rl Ak vk
MR AR . T VSMC M LA s i) N i T 5
% 2 1 S P A AR rp i ELARRAE P B i 2
IEHFEOT, VSMC A T 05, (22 vSMC £
U A AR e e 4 B Ak Sk B R, W AT RS &
INLAES7 PR B ) ] 1 3 A e g DA 35, 2 v 41
AENEIE RS . ARBFFEUESE, 76 BB R, VSMC
TR 18 1 W R T 5 5 5 =2 % 7 A U2 s i RE A% 15
F VSMC KA FRAVEAL BRI Holkc 4 B ps ok
EH «-SMA 23k W 5L F B, A iR bR % 2B
OPN F 3K 58 Th e , X R4 A 461 i iF o 46 3 —
#H, XFFAEEAL i VSMC B TR RIS
RE 7, AR AT BB 5 SOME R s K5 3 Ik 53 e sk 32 A
AR Y LR

FAN AT S A0 B 4 F-actin 2549781k
A5, F-actin BRELUEAERRAN AR AN A0 MM T 75 1)
SERWIARSN , HHA 13l ) A RHE i ] S A i RS 5
s iash 71, ik =% W R, F-actin ()38
IKAEHE VSMC B8, AAfFseH ZERBEREE T, 40
OB 2R EE Y F-actin 25527077 76 41 B 8] 341 , HEF1 Fa ik
HHL2240/)N AN /D5 5 i 4l ) N S e- 4 Te 22kt
SRR TR E RS T | F-actin LZZ W] BASHL, 1V )
LUERE L TR G A WL R AL, A SRR
IR SAO0E VSMC SRS 1R F AT BE 2 i 4 ok 41
MEZEEE ] F-actin FYZH2BE S 52 01 .

VSMC 35 H1 B0 19 240 Mg A0 56 e e, B
JiE VSMC IR B -5 20 LA B A SR A1, 30 201 5 il 4
it BBl A1) 5 7% % s R A 20 A2 2% %) 4l LA 3 5, F

R I MMP 2 — 255 40 Jifd S 6 Jo HL A R A 1 M 1
B BB S , 1 AR 0 -3 o 45 A R R
By VSMC BI85, BRI 78 8 A N IS0 T8 1l v 4 4% T
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J& VSMC £ 2838 PR A | 35 T A 55 o o ol i v
— RIS, MMP-9O XURR B B, AT LA 3%
R IV RS D100 51 I A A M40 V5 | S A s
A, ARSI, M RE B B MMP-2 A
MMP-9 mRNA (35 FHE , ORI R 5T 45
R—2 R EEE AR HE VSMC MMP-2 FT MMP-9
F ek et T f g

SRR AE R R S AT 5 S VSMC
KA FEREAY | i MMP-2 F1 MMP-9 ({15535, M58
IR EE 7, DL O AN 1 R 3 1 F-ac-
tin LA SFHLHIE#E VSMC i,
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