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ME BB G AGE-RAGE R Gox il IR K BUA RS A 1 Ik o RS A i 5 o ik Bk SD
K A0 L, BEHL T Sl TR 2 B IE X R4 2 3 Sy A RS R R BRI S 9 7 d 14 d
WA M3 AGE &4k, I VA5 K A% 1 A A A7 41 SUR 45 2 W%, ~F 5 fit RT-PCR #5 il RAGE , NF-kB p65
J% VCAM-1 mRNA [ % ik , Western ﬁﬁEﬂ@%ﬂﬁi{Qéﬂ{tﬁ‘{fﬁmu RAGE , NF-«B p65 i VCAM-1 # |9 %
IR AL T LRI PONA 93k . SR ORJE 7 d K14 d, 5% IEAL LB, B DR AL B 148 A
4k P 155 384 7 W] . O T, PCNA |, RAGE | NF-«B p65 &% VCAM-1 mRNA Fil & (4 % ik 4 3 3% | if 3 AGE % it
W, 22 AL E L (P <0.05) ., &it  AGE-RAGE RGTHLIE NF-«B, 3 51 % i 4 7 ) % ik
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The effect of diabetes mellitus on intimal hyperplasia in autogenous vein graft

of rats

WANG Xin', ZHANG Qiang' , ZHANG Chengzuo> , ZHANG Hongwei' , HUO Xin'
(1. Department of Geriatrics , the First Affiliated Hospital , China Medical University , Shenyan 110001,
China ;2. Department of Surgery , Fuhum Central Hospital , Fushun , Liaoning 113008, China)

Abstract : Objective To investigate the role of AGE-RAGE system on intimal hyperplasia in autogenous vein
graft of diabetic rats. Methods  The experiments were performed on 40 male Sprague-Dawley rats which
divided into two groups : diabetes group and control group. Autogenous vein graft model was established in all
rats. Specimens were harvested 7 days and 14 days after surgery for histological examination, and RAGE,
NF-kB p65 and VCAM-1 mRNA were measured by semi-quantitative reverse transcription-PCR. Western
Blotting and immunohistochemisiry were used to detect the protein expression of RAGE, NF-kB p65 and
VCAM-1. At the same time, the levels of serum AGE were tested. Results Compared with non-diabetic
rats of control group, the intimal hyperplasia of vein graft in diabetic rats obviously increased (P <0.05).
At the same time, the mRNA and protein expression of RAGE, NF-kB p65 and VCAM-1 obviously
increased (P <0.05) , and the level of the serum AGE obviously increased ( P < 0. 05 ). Conclusions
AGE-RAGE system activated NF-kB and enhanced the expression of VCAM-1, which might be the cause of
increased intimal hyperplasia in autogenous vein graft of diabetic rats.
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Wl DR 5 AN A2 3l ik o A B Ak /Y ST g R Y
R, H O HE E pia 9T T Be—— B A Ik R A
A S5 3 W AT K B S R e 0
2 72 ¥ 5% 1 ( receptor for advanced glycation end
products , RAGE ) £ 1& T Il & A K 40 Jifd A1 ~F- 7 JUL 41
i, 5 R B B0 Ak 28 72 ) ( advanced glyca-
tion end products, AGE ) 4% & )5 v] #4551 & N FZ 2
JH I A2 - 0 LA M 1S A o AN S 5 T g sh R T
WF5¢ AGE-RAGE ZGE1E A 1A B Al it bk 14 12 19 A vh
B g AE L, RS I .

1 #MBEFE

1.1 S BEERKRFNMEBNEL

HEME SD KB 40 H, fKH 180 ~220 g, i 1 [H
BERL R A S g s b 32 it H s W BB 0 Ol B
PR 955 41 FN IE 5 % BRI 4, B4 20 H o 4% kA TR
2 ( streptozotocin , STZ ) W H Sigma 2 &) , ¥ H & T
0.1 mol /LAy 15 R S b ¥ I il 2 1% % ¥ ( pH4. 0 ~
4.5) , BE PR AR BUAE & 24 h J5 A7 B IS T A
(60 mg/kg) ,48 h J5 M BE# i 16. 7 mmol/ L H &
BRI ST . 16 HUR BRUBAE , HAy K BRUAE T 8
BER S, AR o X BRZH KRR (20 H) [6] 85 2% 1 T
I S S R I ) T R vl o T 2H R B 4k 2
Tl 35 2 J 5 T KR A A
1.2 BEBERENEILISEREAKE

KB EL10% K4 G WE 330 mg/ kg I JF 13 ST R
W, 76 SXP-1B i 3 BE (10 £%) T 4% M8 SCmk™ 4
BERINDE B A BB S THE T EkZ
). ARJgrZEm IR, Aok, Ma kKo
SITARIG 7 d F14 d HCH F8 R KRR AS O IR s
M58 H O XS 10 H) , WEBRAKAF. B4
A —2FH THLIE B M d b o, —2F
P T 25 B30 R 5 e S - R i X R AR
B H R AL SE AT B 1 mL, I 72 I AGE & i .
1.3 RAEDAXEZKRNME AGE £

M B0, R EIE W 0.2 mL, 25 18 K #i B
£ 2 ml, RF-5 000 B! 3% 5% 43 06 0t B2 3 W 5 98
fB, W& 6 AR SO B K g3 ) g 370 nm Al
440 nm , 25 B 3 5% 0 0 GE OB MREE B Bk
THOF B 2 50 3 1 BT RT % 1 AGE 56 By, F U/mg
(FHH)FER.
1.4 HE 3 70 Verhoeff 3% 7 & 4 3t # 17 H A

REFENR

P AL BK AR AS B 4% rf P4 o [ 5E 24 b,

HORLAT AL P) RS pm, S % SO

(75 247 HE & {8 [ Verhoeff i Jy 2F 4 Y f4 . I}

FHLEE 53 01 R G2 R 4R B . B A b A Bl AL L

5 QbR % S A E IR PR R B e N R v ) R

JE WA, O 4 4H

1.5 ®%EANLFEKRN RAGE, #% B F KappaB
(NF-xB) p65, M & 40 ia & Mt o F-1
(VCAM-1) K 18 58 4 fs #% 1 J& ( PCNA ) |y
xix

P RAGE Z i BEHiL IR . B NF-kB p65 £ 55 £ Hi
PR B4t VCAM -1 B s B ST /R 1 [ Santa Cruz 4 7] ;
PCNA By difhm A R W EEA W, VA 4
3% i EAL A E W E , KL, R RB L, ik
G UL BH AT E B SP ok e fh . B R 4R 2% vh i
( PBS) R — P E BH M % B8 . 400 £i5 Y6 B8 T Bl ML
QR 7 oy g ol M G o ) U S U 2
JL 9 E 4 B, BT 494
1.6 Western & H E[l ifF & Il RAGE , NF-kB p65

% VCAM-1 EA k3%

452 2% SCHR e 40 M SRR, AR AR A
WA 22 LR 745 533, 4 °C AR 12 000 o/ min 15
> 10 min, AHXF B0 J3 (RCF) 2y 16 000g, % 5 i
e G250 Yy o vk S 8k R OB A5 AL Wk
PR — K 4 10% + ke R - BN
o5 T M 6 I o R AL AR AR D 100 g, HLIK S 8
e 2L B AR B B B A R 2F A R R
FH & 5% I g W5 # 1) Tris 2% oh il ( TBS ) =5 ikt 4]
2h,TBS YEHE 2 s WA —HT B —Ht, A & 0.05%
Tween20 [1) Tris 2% #p i ( TBST ) P& 3 W5 A &
O, >R FHBE IS A5 70 B & Ge 845 5 BT . RAGE,
NF-kB p65 J VCAM-1 Z& [ 335 45 1 6% (E
(A fH) £R.

1.7 ¥ %8 RT-PCR # il RAGE, NF-kB p65,
VCAM-1 mRNA % i

TR A AR AT B BR AR B A Trizol 3% 43 85 & RNA
A 70 & Ud B K RNA 36 5% 5 B oDNA | R )5 iF 17
PCR ¥ 3, #k {4 Primer Premier 5. 0 %454 GenBank
J¥ %1 % 3t RAGE, NF-«kB p65 } VCAM-1 3| #,
GAPDH Sy X #E . ¥4 4nF : RAGE L5149 5'-
ATGAGCAGAGCGGCTATTCC-3", F i 8l ¥ 5'-
CACGCTTCGGTCAGAGCTCA-3", 7= ¥ K & 513 bp;
NF-kB p65 I i 51 ¥ 5'-CAATGGACCAACTGAAC-
CC-3", F U 5] 4 5 -TCCGCAATGGAGGAGAA -3,
FEW) K BE 657 bp; VCAM-1 355 4 5 -CGGTCAT-
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GGTCAAGTGTTTG-3", F 55| 4 5’ -GAGATCCAGGG-
GAGATGTCA -3, 7= 4 K- i 570 bp ; GAPDH I i 5|
¥ 5'-GAGCTGAACGGGAAACTCAC-3" , F 5|4 5'-
GGTCTGGGATGGAAACTGTG-3", 7= ¥ K Jif 476 bp .
PCR JZ Wi 4% 11 : 94 °C Tl 72 P£ 2 min J5,94 C 728 P
30 5,55 CiE & 30 5,72 C#EM 1 min; 75 335 ¥k,
T )i 72 CHEf# 10 min, 2% 3yt fig B E i HL Uk ) TR
b ke e o, SR AT SR, BE I LR 5 T 3 G 4k
8o X5 Al 3EAT K BE 43 BT, i B & 41 RAGE,
NF-kB p65 % VCAM-1 mRNA 5 GAPDH mRNA ¢ %
FEAE M U AE , Wi R Rk E .
1.8 Zitx4a1E

P 8 DL x £ s FoRo R SPSS10.0 4 it
R R O 22 A AT AT AL LR . R B K HE
a=0.05,

2 7 R

2.1 MmiFEAGE 28

kA A AR JE 7 d S 14 d o DR A 4R R
i AGE it /3l (31.4 £5.2) U/mg (M) &
(38.5+6.5)U/mg (&R H ), &/ T X 4l

B1 BRWA ARG 14 d
RAGE A9 FH M 2% &
(SP x400)

BS MRMARE 14 d B 6
VCAM-1 1 BH 4 35 3k

(SP x400) (B/b) (SP x400)

2 XHAIARSE 14 d RAGE
RIBAPE 255 (SP x 400)

B3 HRKHAAR)G 14 d NF-

XA R JE 14 d
VCAM-1 (i fH PR IX

7 WERHRAANS 14 d PC-

(20.3£4.2)U/mg(EH) M (25.6 £4.9) U/ mg
(HH) (¥ P<0.05),
2.2 HEARTEHE

PHRKREEBEBEKAE 7 d M 14 d 0]
W B A 50 B B B A DR A N T B R
By WY 5 e N R R S I b 2 R R AR 22 S
WHFEITFEX(P<0.05), MARFT d N
BEISEER M/ )= 5 14 d ML, 2 % 08AH A 4
I EX(P<0.05) (% 1),
2.3 RAUEBEER

RAGE [H 1k 4 Jd M 5 S Jf B B % 1l A 4 €5,
NF-«B p65 BH 4 4i il i 5 ol 44 b 88 5, VCAM-1
FF 2 B P 2% R R B e 180 4 £5, PCNA B 1
20 i A G B (o AL RS R T P 3 T L
IR BH A, AL T A N B B R KRR A R
Ja 7 d K14 d, 5 X B2 A E, B IR 6 41 RAGE,
NF-kB p65, VCAM-1 Jz PCNA [H 1 41 Jifd 24 0 & 4%
L, ZRAG I FE L (P<0.05), MAHREM
ERASEARWB R ERITPAASE T FE X
(P<0.05)(£2)(K1-8),

B4 XTHAAARJE 14 d NF-
kB p65 fY FH P 3 ik
(B>) (SPx400)

kB p65 1) fH 1k #e ik (SP
x400)

B8 XfHZHAR)E 14 d PCNA
NA [ BE M # ik (SP x B BAME 3 (e b) (SP
400) x400)
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R PR BURBAR K N 55 B S N B TR JZ T BE AL (% = 5)

AR JEE B () PARE T 2 R A
215 n
7d 14 d 7d 14 d
Wi PRI 8 23.3 +4.6" 36.2 £7.4 1.24 +0.38" 1.88 £0.46
papiict 10 14.6 £3.8Y 30.1+5.9 0.86 +0.30" 1.34 +0.33
P14 0. 000 0.007 0.015 0.011

D) 5ARE 14 d4HEE,P <0.05

#2 RAGE,NF-kB p65,VCAM-1 % PCNA Gz 2l ALl 25 5 (% ,x = 5)

RAGE NF-kB p65 VCAM-1 PCNA
ZH 5 n

7d 14 d 7d 14 d 7d 14 d 7d 14 d
BERSE 8 20 +6" 24 +6 31 +10" 3514 13 +5Y 21 +7 33 £7Y 40 =8
XTHE 10 31 6+2 17 6V 23 +7 7 3V 10 +4 17 £8Y 28 +10
P{H 0. 000 0. 000 0.001 0.007 0.002 0.001 0. 005 0.006

1) 5ARJG 14 d 4, P <0.05

2.4 Western ZE HEN 46 | 45 R !
KRR S 7 d J2 14 d, 55 B AT LG, b RAGE
JR¥%E 41 RAGE , NF-kB p65 K VCAM-1 7 [ % &
Ot EME) WEHEm, ZE58A %7 EX
(P<0.05), W4 R A9 Lk 3 35 b5 W6 i B b 3 R— _— NF- k B p65
ERINAAGEEX(P<0.05)(£3)(K9),
2.5 #EE= RT-PCR &l & R
KRR AR S 7 d J2 14 d, 5 X5 B AR LG, b — — VCAM-1
JE 95 41 RAGE mRNA , NF-kB p65 mRNA J% VCAM-1
mRNA RIX B B, ZRA g% 2 L (P <
0.05) . ML KRB A F ik 3 45 b5 M i B bE 4 25 =+
ARG FEX(P<0.05)(£4) (K 10),

o
w
~

B9 RAGE,NF-kB p65 K& VCAM-1 %K {4 El i 44
LRI )G 7 ds 2B RA ARG 14 d;
X MRAARIS 7 ds 4 X IAARE 14 d

%3 RAGE,NF-kB p65 & VCAM-1 % [ ENIAG IS5 ( x 10° % +5)

RAGE NF-kB p65 VCAM-1
215 n

7d 14 d 7d 14 d 7d 14 d
bidnd s 8 20.56 +£12.14" 28.77 £8.53 44.35 £10.26"  59.23 +18.41 41.50 £13.26"  61.38 £17.47
popitt 10 8.04 +2.20" 12.82+2.78 19.34 +6.39" 22.17 £11.46 16.33 £10.09"  25.83 +11.98
P1{E 0.005 0.001 0.003 0.000 0.001 0.001

W) 5ARE 14 d #HEE, P <0.05

%4 RAGEmRNA NF-kB p65 mRNA & VCAM-1mRNA RT-PCR il 25 55 ( JE PR 355108, x )

RAGE NF-kB p65 VCAM-1
215 n

7d 14 d 7d 14 d 7d 14 d
W PR 8 0.51 £0.24" 0.78 +0.38 0.42 £0.24" 0.64 +0.26 0.36 £0. 12" 0.58 +0.11
popitst 10 0.33 £0.14" 0.42 +0.18 0.19 £0.09" 0.25+0.11 0.16 £0.10" 0.28 +0.11
P1{H 0.015 0.010 0.011 0.003 0.007 0.007

1) 5ARJG 14 d fiLk,P < 0.05
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2 000bp

750bp
500bp RAGE(513bp)
200bp

100bp

2 000bp

750bp
500bp VCAM—1(570bp

200bp

100bp

2 000bp

750bp
500bp

NF-k B p65(657bp)

200bp

100bp

2 000bp

750bp

300bp GAPDH(476bp)

200bp
100bp

10 RAGEmRNA,NF-kB p65mRNA & VCAM-1mRNA RT-PCR #" itk &l M : Marker 1 $EIRIGAIASE 7 d; 2 WERIR4IA

JE 14 d; 30T BRAARSE T d; 4. X BRAARE 14 d

3 3 i

3 Ik o6 R B A6 0 O 28 0k TR A P AR A
9% WL o A UK B Bk AT O K 5 R BT
3k 35 1% 5% MR & B ORI IA U %O I R B B,
1Ep T % R Bk P9 I8 A 1R B B A B 2 B OB
SECF AR IT AR 2% B IR S 3 koo A B
A BB R, SIERE A A B L, B
2 TR IR 8 AR 3 Ik oK R B AL I T 2 %
LPEE 2 ~ 4 S AN, L 4 2 R
ARG, To it i o bkoHE 0 R E 2 T I 8l bk 55 B 5%
RSB PR 0 B B I A 2% L i AR
T

B8 IR BT Ok B — A T AR M s i AGE
T . AGE — ELIE i, Bl AR | 3%, 38 i 75 1K
ER L E R E SN L B B OCRE o 3 AGE
RS AE RS K R OE R 56 B DR O T U
T E B, AGE (9 T8 J 2 i IR 5 fie 10
AR R kAR HL S R 2 TR S A% R 9 A A
JH 0 B O i i B . RAGE J& 3 4R

kBB — R 20 M B A2 AR, B T e Bk B K
T B B, H M A0 B R BRI M PN B 3 A3 2 R,
45 400 A F IR, B oM T IS N
ORI IR = | R DS SR e T
RAGE 5 H it t& AGE %5 & v] 5] & Il 4 7 Bz 1 43
I3 3 g 2 R0 R U AR A SR DA B Al i T
WOHE S~ R M Y HE S S Rl
it RAGE-p38 22 24 J5 1% 1k 2 11 ¥ i} ( MAPK ) -NF -
B - 20 g [F 3l % ok S By, o NF-kB B B0
RHESE IR P REEN —H" . Wk
101 e 3 p38 MAPK 1 NF-«B 4 1% ¥ 5 A 1k
R ML K N 1 AR G R U)o NF-xB 2 —FP B A
Z ) % SR AR R B O, G S TR A R A i
BT BN T R A KT TR
AALJE AGE-RAGE 7E 241 is N & 2 0 15 5 15 2 ik
2, [ B A 38 TN i 2 B S Al i IR
Rk, 2 5 R M H K A B A o R

ARSI R ] STZ G 7 5 7 K BB IR o A5
NN Y = 27 8 ) R 1 R
WML AN 26 3k /0 & RAGE, 1 I 4 #it 5 7T | 3
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RAGE ik . A S 45 3R Wow, A Mk bk % A
Ja 7 d A 14 d BE R K P9 R 0 A B X IR

Wit o o B E B2 R R Bk RAGE 3%3A

i Tk,

NF-kB p65, VCAM-1 {32 ikt 7 &5, [ i PCNA
FIRHOM NI A E . #E AGE-RAGE R %

Al

JECIA

B PR K IR RS A ik P9 0 A i
Wt A i R L e 52w Kk RS R T R B9 B IR

BE M 2, W AGE-RAGR W] 8 J8 4 $2 1 #6 41
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