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Egr-1,PDGF-B, TGF-B, 7£ H & F A it ik H #Y
SIS

XA, RAITE, ME, ek, Kk, KER, BER, FEX
(PEREAXFWES —ER g sM, 127 Jrm 110001)

WE B/ U5 Kb R A K N SE R (Egr) -1 i/ AR M A2 K B (PDGF ) -B B
AERKEF (TCF) -B1 M RE, HITEMNZAMXRKELAENBESE A (H) PIIER. A& Wistar
K90 H, @y AR KB, RGHENLA N 1,2,6,240,3,7,14,28,42d 41, 43 5 7€ A i B
SR, I IE X BB 2 . B R A 22 32 A RT-PCR J7 4 #5 ll Egr-1 PDGF-B | TGF-B, ) mRNA 3£ ik,
Jﬁéémﬁﬂ Western 2K [ E[ 305 F1 40 328 41 23 4k 24 7 36 4 D0 M 41 % bk F Egr-1, PDGF-B, TGF-B, & H % ik 1%

S AT H LIRS R . BRI # Ik R KD ] Egr-1, PDGF-B, TGF-B; mRNA I & [ 11
g%j_o B 5 bk 40 Egr-1mRNA 7255 HE 28d 35 & 14 (45% + 6% ) ; PDGF-B mRNA 7£ 14d ik & W% (48 %
+6% ) ;TGF-B, mRNA 7£ 7d ik &0 (46% +9% ) , Egr-1 ga%;_r%z*azsd K (40% £9% ) |
PDGF-B 5 [1 76 28d AU (45% +4% ) ;TGF-B, B 14d 50 (41% +7% ), & B
Jik P R34 £ 5 Egr-1, PDGF-B, TGF-B, [ 3 35 X & % Yl ; PDGF - BiFHTCF Br FY B IE 33k W] R % Fgr-
LT R T A e B 0 -2 N [ O W O = I i
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Experimental study of Egr-1,PDGF-B and TGF -3, genes in autogenous vein
graft
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Abstract ; Objective  To investigate the expression and relationship of early growth response gene-1 (Egr-1) ,
platelet - derived growth factor-B ( PDGF-B) and tranforming growth factor ( TGF -, ) in autogenous vein graft
in rats, and the role in vein graft intimal hyperplasia ( IH ). Methods  Autogenous vein graft model was
established in 90 wistar rats. The vein graft samples were harvested at 1,2 ,6,24 hours, and 3,7,14,
28,42 days after surgery. Normal vein was used as control group. Egr-1 PDGF-B, TGF-B, mRNA was
measured by reverse transcription-PCR and in situ hybridization. Western blotting and immunohistochemistry
were used to detect the protein expression of Egr-1,PDGF-B and TGF-B,. Results Expression of Egr-1,
PDGF-B, TGF-B, mRNA and protein was not detected in normal vein. In grafting vein, expression level of
Egr-1mRNA reached a peak at 28days, and the positive rate of Egr-1mRNA was 45% = 6% ;
PDGF-BmRNA reached a peak at 14days (48% =+ 6% ); a peak of TGF-B, mRNA was 46% + 9%
reached at 7 days; Egr-1 protein expression reached a peak at 28 days, and the positive rate of Egr-1 protein
was 40% + 9% . PDGF-B protein reached a peak at 28days (45% + 4% ), TGF-B, protein reached a
peak at 14days ( 41% +7% ). Conclusions Intimal hyperplasia of vein graft is closely associated with
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expression of Egr-1, PDGF-B and TGF-B,; the activation and expression of PDGF-B and TGF-B; may be

modulated by Egr-1, and they may contribute to increase expression of Egr-1 by feedback.
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FIH A% Al i Bk P 22 19 32 22 Dt DY O PN B 0 A
(‘intimal hyperplasia , TH) , 7 TH 3= %€ 2 i 45 F 9 AL
2 i ( vascular smooth muscle cells, VSMCs ) 3 % . T %
41 g #h B 5t ( extracellular matrix , ECM ) HE 1 Y 4%
R CAHMFNY EWm R EEEKHETF -B
( Platelet derived growth factor-B, PDGF-B) J& — Ffp 5
VSMCs 45 1= % K R VIR AR K IH 7 B KA
F - B ( Transforming growth factor-g1, TGF-B,) &5
A0H AN LT (ECM) % R % I 4 K 720 R
WA K % - 1 (Early growth response gene-1,
Egr-1) B8 1% 2 Fh B N B B 3¢ 0 A SCF 12 K
Egr-1,PDGF-B, TGF-B, & IH {4 1 J] KL e e A1 1E
FI A RS i Db B G &R

1 #RE5FE

1.1 FHYEBEHEIREERKE

Wistar K fl 90 H ( H [ BE B R 5 5250 3 ) o0
fefit) | MEME A 40, (A HE 200 ~250g,10% /K& S
R 300mg/ kg HE 1T SRR B, £E SXP-1B B & fif
BR (10 x ) A7 o B A BT AR BOR B A 88
KA 2y S, JFRERK W VeSS, AT 11 - 0 If 4 4%
G & - V) A A ETE TR Sk, TR E B
ANHRCEEH o BB YEEHL > 9 A (10 H/4]) .
SR BHEARIG®E 1,2,6,24h,3,7,14,28,42d
Ao F% WL )5 AL B8 S5 3 W, U0 BORS AR i bk (L
FE WA 1), TR RO ) 3R K AR b o B AL,
R HRAT
1.2 HLARSTSFELRE

P 1l w0 Dk BT 10% VAR R S ObK I O 1 2
24h,H R K 3B IR B A0 A R B, IRORS A
kb B U1 5 wm JE Y] /o, 47 HE Rl Masson 3t 4,
WWRILE G o &5 R E G, 28RN EE
JE .
1.3 FRERER

AN 0. 1% £ w58 — & B ( DEPC) IR il 1Y
4% Z W EE [ E 2h, 6 RERE B K, vKiR U0 R
L E YY) F HLA S wm JE Y Ao Egr-1, PDGF-B,

Document code ; A

TGF-B; mRNA J§{{i7 Z% 22 3 /) & W B ok O 1 4 4 4
), R M AR A0 B SR B R IR RIS R S
HE 3R 7 & U6 B3 JE 17, DAB & {5,400 5565 T T4k
BEC{S AL B P BE P A0 A
1.4 RT-PCR

B & A B A T A, R Jellyfish 45 &
Gene Bank J¥ 41 B¢ i1y 1 i A T4 ) 45 3o

Egr-1 E #7519 :5'-CAGTCGTAGTGACCACCTTACCA-3’
(448bp) FWes 4.5 -AGGTTGCTGTCATGTCTGAAAGAC-3'
PDGF-B #5149 :5'-ATGATGAAGCCCTGGAGTGC-3'
(284bp) R34 :5'-GCGGATCTTGGACCAACAAAT-3
TGF-B, #8149 :5"-CTGAACCAAGGAGACGGAATACA -3’
(462bp) TS5 -CAAAGCCTGCGGCACG-3'

B-actin #5149 .5 -TTGTAACCAACTGGGACGATA-3'
(668bp) F U514 :5 -GATCTTGATCTTCATGGTGCT-3

iz 1300 A% 10 B 2 B R RNA JF 33 4% 5% L cDNA |
PCR X 2% {4 :94C ZZ #£ 2min J5,94%C 30s,58%C
30s,72°C 1min JI 7 9 5 30 K, &% Jg 72°C %E fif
10min ,4°C10min, KI5 BE M 1R & 48 b8 G
g3 B & A5 IO A .

1.5 ®BALfUFLeE

$t Egr-1, PDGF-B, TGF-B, H. 53 B Bt 1k 4 Jy i
DU L84 /) 7 5 (TAEW EE 12 100) , 4% 150 &
Ui W47 ML SABC B (4, PBS AURF — HT A B 1L X 1R .
400 £ BE T WL %% 40 A% B O B BR B A
(DAB I f8) s 21 8 ( AEC &g 8 ) ki S FH P, A i
AR N R o BRI o 7 o O S A S o BB
P40 M 0 A R
1.6 Western blot # ]

PrAS 22 40 SR A W05, 5 B IR i R250 Bt
VAN S RO B, R UK BRI B, — BT 1 200
M B, R #% 2h, 1 500 A i 484k W) B AR IC 1Y
Pt/ B 1gG, B-Naphthylacid phosphate #I O - Dianisi-
dine tetrazotized ( sigma 2~ & ) B 0, B W AR 0 M1 &
g LR R RO A .
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1.7 %ZitZEHE
SPSS10 St i % fF kb BUBCHE , 25 L « + s FR,
HHNZEFBEERI T Z0I & g K%
2 5% B
2.1 ALRETETL
HE J Masson 4% €8, W 7, 1E 5 & Bk P9 1€ 2 BT 5
EZ N R A, AR 2 ~ 3 27 L4
BB ALB . B HH 24 h ~ 3d i Bk BE AR &R M : Gene Ruler 100 bp DNA Ladder Marker; 1 : iF # # Ik
PEAN M . BoA T ~ 14d , WA A K m 1 Egr-1 mRNA, PDGF-BmRNA , TGF-B, mRNA RT-PCR
B 1) VSMCs , 38 A 4 B (1) VSMCs HE 5] E AL . % 714 vk A
i 28d, I 4 kA 58 BN B AR, N B S R K B &
W X 5 2E LR R E R — 3 2.3 FEfFHEIX
2.2 RT-PCR &2 FEAH 1h B AH 0 Bk B3 43 VSMCs B 3 38 Egr-

WK P OR K I B Egr-1, PDGF-B, TGF -,
1) mRNA 2 3k, 78 % f8 # ik Egr-lmRNA 1) 3% ik
B A XAHAEAL . B 1h Egr-1mRNA o 7t & ,6h
~3d LB T FE,7d BB T, 28d B Gk &
B 6h 1 B PDGF-B mRNA i) £ ik ,24h ~ 7d &
Wrigom, 14d ik g, 28d IR AT R B, B
6h TGF-B, mRNA H 3 35 ik ,24h ~ 3d & i ¢ £
7d B} TGF-B, mRNA [ % ik 35 8] & %, 14d DL J5 &
WrkEAR (1B 1) .

I mRNA [ #E 3k ,28d i BH M 40 g 35 3K B o (45 %
+6% ), EEATH AN VSMCs (B 2) , 5 H
EEMAEBEERAIEFRERZLL(P <0.01);
PDGF-BmRNA il TGF-B, mRNA 1 FH 1 40 Jiil £ ## 6h
FE T AR 43 1) VSMCs iy B 3R 3K, DL JE #6388 T Ot
75, PDGF-BmRNA 7F 14d I ik 5506 (48% + 6% )
(F3),TGF-B,mRNA £ & 7d A E & (46% +
9% ) (&l 4) , PHM: 40 i = 2247 F 8 A= N B VSMCs
(£1),

B 2  Egr-1 mRNA J5 i 2% 22 W] UL 4 E 3 PDGF-B mRNA Jii {i 4% 28 v 0L 37 Bl 4 TGF-B; mRNA J§i{i 7% 5 Al I 3
AR i VSMCs 4 g 4% i /b i Az P I VSMCs 41 i 3% 2 30 A 1 A Y VSMCs 20 it 3¢ 5 B B 4
40 1 % & B BH PE 2 3k ( DAB x #F ik (DAB x 400) #F ik (DAB x 400)
400)
T1  JEANZ A KM Egr-1mRNA |, PDGF -BmRNA |, TGF - B, mRNA 3 & H_’,?{:ﬁ(( x+xs, %)
el WA IEEEK 1h 2h 6h 24h 3d 7d 14d 28d 42d
Egr-1 10 0 35+7" 17 £3 8+2 8+6 8 x4 15 £5 25 +3 45 +6% 28 +2
PDGF-B 10 0 0 0 6+2 9+5 11 £3 25+7 48 £62 38 +4 27 +5
TGF-B, 10 0 0 0 5+1 83 22 4 46 +9% 40 £8 326 25 +3

1) 5H 2h ~ 14d WL, P <0.0152) H5HE AR L, P <0.01
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2.4 Western & B Ell il TGF-&EEI%%LE%&?%‘EEV\]H}%E’J VSMCS(IEH
EH B P OR K I 3 Egr-1, PDGF-B, TGF -, ~8),PDGF-B H 1 XA TE B HH 28d A m g (45%

FHPEZ0 M . FomE W3 2h BDAT Egr-1 AR R IEL, I 4% ) ,TCF-B, HH R BIEBIE 14d 551§ (41%

R4t % 6h, %$E24h~3d ,H\% TRE,Td B Egr-1 0 7% ) o BHPEAI MR BB H S WesternﬁElEﬂylﬁ

EEHERBEHE M, 28d iAm i ; PDGF-B fEF4H 6h  Z5 R EAR - (F£2),

B A B'JFH“:?iﬂ‘l—J,ZSd % F4AH 24hh{ﬂJ

F| TGF-B, L4, Z )5 & {iﬁi"'gﬁ 14d B} ik

(R S) .

2.5 BREAALFSRE
B AW Eax-l EHEXRXETEMN T HBEW
VSMCs %ﬂ%ﬁéﬁiﬂﬁ/ﬁ WA M ; B AE J5 39 (28d) Egr-

IR IR L & g (40% £9% ), AL T H AN

I 11 VSMCS,[EJHHL%BQWEZ?H]H@‘@;% Egr-1 2 1 1) Le IE i K

B PE %A (B 6) . Bt 5 ) PDGF-B, TGF-B, & M B 5 Egr-17%4,PDGF-B % 4, TCF-B, % [4 Western blot
Fk F AT BB VSMCs, B B S ) PDGF-B, Ak

B 6 Eg-l HASYREARE, BT PDGF-BE (A S Gk B8 TR-, 14774 %k 4l b
FH M 3% 5 32 B A7 F B 2B 9B Y o R EEMTHAEN L RS EEN T HAEN
VSMCs ( DAB x 40 ) 5 {5 VSMCs ( DAB x 200 ) g VSMCs ( AEC x 200)

F2 REALF KN Bgr-1,PDGF-B, TGF-B, HHT R IR (v 5, %)

il B IE#EK 1h 2h 6h 24h 3d 7d 14d 28d 42d
Egr-1 10 0 0 3050 29 x2Y 73 7+8 106 21+7 40 29% 24 +4
PDGF-B 10 0 0 0 4+2 8 +5 14 £3 20 +8 35+2 45 £4% 37 +6
TGF-B, 10 0 0 0 0 6+2 14 +4 28 +4 41 7% 25 +4 14 £2

1) 5848 24h ~ 14d [EE, P <0.01; 2) 5HE A S LE:, P <0.01

3w ® S SRR S XT%E@&%& KH LR AG
fs 52 2 & % 4 I . PDGF-B & — F i ¥ & 11 /%

KRS LG Tt SO BRI O R e gy g i S o B 2 O U 0 40
-3 L AN A ( VSMCs ) o) N T B FIIE 5, S BN ppor-B (9 2 ik % I 45 OF B UL 40 B A AR A 2 4
Hﬁii(lm AT SRS AL Bk AR P2 Ber- sl R, 2 5 0 R O 0 T A L R . H G
— i 533 A UL MR LY 80 ~ 82kD B WE  py F 5Y W] TGF-B, 5 40 M Ah 2 R (ECM) X F
E&%Eo FORMWESE KM : Egr-1 B IIRE 2 e KE T, &AL ECM 4 i, 1%
KUREMRAGESEE T EAS S 2R ERNMMA  ECM FME (LT 48 & D) 5%, 42 3 40 i
LA AKE TR ESHE RN KRR T R EEECM ZH(ESE) SEM, i ECM % 4
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AW GE 45 B % W . Egr-1, PDGF-B, TGF-B, £
VSMCs () 3 4 F1 N 158 15 AR ook # b e B AR . A
B H # ik th Egr-1 mRNA ) 3¢ 35 H A5 SCH 28 16, B
# 1h Egr-1mRNA W F} 5 ,2h FFHA TR, 7d BRIk
FF & % 28d ik & I ; PDGF-B F1 TGF-B, mRNA [ FH
PEAN M 72 7% M 6h rp AR 3 VSMCs iy B K ik
PDGF-BmRNA 7 14d B ik 3| & W 7d B TGF-
B mRNA (1) 2 ik ik 3| i I ?E%JL%?% Egr-1 1y
22 35 KL F PDGF-B Hl TGF-B, , i 8] PDGF-B Fl TGF -
Bi MY WG M £ 3k 7T BE 3% Egr-1 JE XY o #2, H L
il 7 B & Egr-1 5 PDGF-B Al TGF-B; )3 3 7 M it
Feok g 1 5 XA 45 5 )5, )8 3 7 PDGF-B FI
TGF-B, My &l . & A wFsel’) £ W], 5§ Eg-1
decoy fiE %% 47 % 1) 98 /> PDGF-B, TCGF-B, K ik iy 1§
e ¥R Egr-1, PDGF-B, TGF -8, I 2 1 I
VSMCs % ik, i % #i J5 1 Egr-1, PDGF-B, TGF-B,
W) 32 A B A NI VSMCs R ik, #8847 ~ 28d 2
B A8 5 Bk VSMCs 3% 58 | P B35 A= 19 36 BRI

Egr-1 & A fE B A 2h B I B R K, & &
6h, X Egr-1 EEAM S RBATREEH T F AR
19 I) B L oA BE BRI R AR AR A B X M A N B AY B
i, B VKR8 M Dk I BE K 2 m R 3l Bk i
i, DAK I A8 RE 57 U1 3 i el AR, 51k 4 M B L %
b, B A ok Ak T AR HIR (Y Egr-1 B PR L 3 Bl 8005 L 40
ML Gy A A Gy WS 804 M 3G sE . A BIF 5T E
5%, Egr-1 /Y 5 2 35 W] DL T Ui B B Bl OO OF R
ko A WF5EBAE 52, PDGF-B 1 TGF-B, & i # i
) B W 40 L VSMCs | I 8 I B2 40 Y 7 A B kR
TN R /N BRI . AR S R, RS R W K R AR A
24h £ 3d Egr-1 A ELE T, TREEH N Egr-1

ErdSEiiBuRS] Egr-l %Fﬁj%lzianBé*Aﬁﬁ?iJ%J
AR 2R K, X2 — R A B e R B
7d Egr-lﬁemﬁ%ﬁibn Al BE 5 BT AE NI VSMCs
5y W i PDGF -B , TGF - B, 55 £ Bl /L K B 7 Jd 4 /2 5t

PL i 3 Egr-1 K8 2 4 5. Fr LA Egr-1 5 PDGF-B,
TCF-B, Z [a] Al B A7 A H. 4t 7 F i .
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