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WE B IR NG arresten FE X A (R BS AL Ik N IS 2E 95 . 3k ST KELA 1K
KRR . I B WA R T, IR BT A 5 T 41 BTRL pSecTag2-AT (T 41) , 25 2444 pSecTag2 i Y ( 11
H) BAEIMmA , FARBUE B R HEBME NS (S RA, T4H)., SAYWHT 4 HE U ERB M
I % , RT-PCR &5 U #% 4 1L 4 arresten mRNA {1 3K ; % M HE |, Verhoeff #fi Jy £F 4k 4 €4, ; 31H 54L& & 43 B
A6 DN % A w5 bk o A P B R b R TR AR L JREBE 5 % 2 A A I BB R I 4 N JBE o -SMA K PCNA [ 3R 3K ; West-
ern blot #; ] TGF-B1 MW FRX, R | HEREWOBHEBHK DA HZER mRNA gRx, im0
HILETARNBE PEEBNG T LIAMLA, 2256 &P <0.05) o 1 A8/ P BT H 3 4
BIEHKIT#27(P>0.05); TANBEEE/NMFIAMMTA, AR HEAESEIT¥:2%(P<0.01);a-
SMA e {0, 3% B 34 2 P 5 o 179 40 i ot 1 A8 1 3 UL 40 i 5 PCNA B 1 40 i B e SRR e B [ AR T L& A
MA(P<0.05); 1 44 TCF-Bl FEHMEXWEBM T NTAMMA., ik B4 % Y arresten £ [,
BT 280 R B A Ik P R 0 1 AR TE BT TR LB RS R R S R R T TH S s R AT Y I DR B HI R o
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The effect of human arresten gene transfection on intimal hyperplasia of
autogenous vein graft in rats
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Abstract ;: Objective To investigate the effects of human arresten gene transfection on the intimal hyperplasia
of venous autografts in vivo. Methods  Autogenous vein graft model was established in male Sprague-Dawley
rats. The transplanted veins were immersed in the liposome mediated recombinant eukaryotic expression
plasmid pSecTag2-AT solution ( group [ ) or the liposome mediated control plasmid pSecTag?2 solution ( group
Il ) for 30 minutes just before vascular anastomosis. Normal control group ( group Il ) was only treated with
isovolume of liposome. Vein graft samples were harvested at 4 weeks after operation. RT-PCR was used to
detect the expression of arresten mRNA in blood vessel; the surface area and thickness of the intima and
media were measured by computerized planimetry under a light microscope to compare the degree of neointimal
hyperplasia by the calculated ratio between intima (1) and media ( M) after staining with hematoxylin -eosin
and Verhoeff ( elastic fibers ) . Immunohistochemical labeling and morphologic analysis of vein graft sections

were used to identify PCNA positive cells and o-SMA positive cells; Western blot was used to detect the
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protein of TGF-B1. Results The genome of arresten-transferred tissue contained a 449bp specific fragment
of arresten gene was expressed in group [ , but was not expressed in group II or group III ; the surface area
of the intima and media of group | was less than that of group [l and group Il , and the difference were
statistically significant (P <0.05) , while I/M had no statistical difference (P >0.05). A less intimal
thickness of group I was seen compared with group [I and group Il (P < 0.01). «-SMA staining
suggested that VSMC was present in the hyperplastic intimal. The number of PCNA -positive -stained cells and
expression index of group | was lower as compared with that of group II and group I (P <0.05).
Protein level of TGF-B1 of group [ decreased obviously compared with group I and group [l . Conclusions

Transfection of human arresten gene can effectively inhibit the intimal hyperplasia of venous autograft.
Arresten has a potential perspective for clinic application in prevention and treatment of restenosis after
vascular transplantation . [ Chinese Journal of General Surgery,2008,17(2) :153 —158]
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JIIRER =2l NN =l B2 N 1= =2 N
SR YT AR Bl kO 7 K S L o o 1) ST B
TEAR J5 i 8 8% 75 B PR A% #E 3k 30 % ~ 50 %, ™

S H I T R, PN IR A R R K R A ) Kk A
MZERY F B R o A F W ULA0 M ( VSMC ) i JEE
S B8 T 1) DY TS AT B8 ot T 2R N B G A ) R S B
filt, & & R S B 8 R S5 R A K B Ok
S EEER A R, 7 LA
B N A% 2 B U6 LA R S R 2R A AR

arresten Sz Colorado /i"‘f:m WF 9% & B — Fh 9 2%
I A8 AR A Y, 02 TV B ool B Y R R R
g NC1 g5 i 5 v Be, Hor F 8240 26 kD, 7EA
DR ZH FI O AE 9T b R B B R A Y arresten 2
X A B 35 1 K BL VSMC B 14 58 R A% A B R 0
HE S . BT M, ABF S IR BRI A T A
arresten 5 K], X K R B 7K 7 4l 5 0K A7 JR) 3 4
W55 HL G I B 7 1Y R

1 #MHITE

1.1 FEHRMKFH

T4 0T KL pSecTag2-AT (A< PR 41 A 17 il 2%
T AE o /N BB R Bl o-SMA B 7 B B ik /0 BB K
F PCNA B 5 BT 44 | B Y SABC # 32 41 41k 2%
e e R & A R S F] S TGF-B1 1 A 3
[ Santa Cruz 23 w] ; BURR  5 £k 9 B #1219 2 Bt B
oy A b 5 A L ) 2 5 Lipofectamin™ 2000 |
TRIzol & RNA #2 Bk | . Taq ff§ . )2 %% 5% B M-
MuLV ¥y B Invitrogen 23 ] 5 ¥ % 5% - 2 R Wi 5k
M (RT-PCR ) ik 7| £ W B Fermentas 73 W] 5 fu 2 EJ
AL 5 &SGR ( ECL Reagent ) 1 1 2 Iy [ 5 &
KA F TR AL HE B S B R Sk [ O R 2 B
Jog R ZOF = AR AL

1.2 zHY

Sprague - Dawley ( SD ) K B, HEME ,3 ~4 4~ H , Ik
# 250 g ~ 300 g, M [A] BF B B s 9 52 58 o0
feftt .
1.3 SKBWHE
1.3.1 ZHHBEAWELIRAHBRIFAGRE K
34 HLSD REBENLZ> 9 3 4l: T 410 & 41 ki
pSecTag2 - AT 5 Ju 21 | 1 20 g 25 #i 4Kk pSecTag2 %% Yt
4, WA O a5 R B, ARG G g A o R 9 80 2
Ja A TR OB U0 IS D SN K, R R K
PhVE A s W G AR 1 ZH A% AR I B R U TR AR
5 UKL pSecTag2 -AT IR G, T H B
L5 3R T i PR 5 28 800K pSecTag2 18 W,
I 2H #% A8 i 48 32 90 T i B 3 Wb, & 30 min,
10-0 JC 41 175 5% £k [ W S1 9 4% 75 K 5041 5 Ik S i
W) G R TR SN S Bk, W5 1582 8 ~ 10 4t
Rl L4 5 2 1 D0 % s S o I 3K 6 A R I A O
W o AT W) A L X N, B A K AR A
kM ER -, AR nEHS . REHE W
MR B IR, 4 F 5 D) IBORS A I 4, AR AR DR AE T
WA 84 % 12 5 W 1 E A .

1.3.2 RT-PCR # M| fo & ¥ arresten A F mRNA
4 & & DL TRIzol il $2 Ifil 4 4 21 &L RNA , 5 45

%47 RT-PCR, Hpy3E H 5] ¥ & C Al arresten 3
A ¥ 5wt BHBFEE 59 K N £ B8 GAPDH 5| ¥
B A T AR A, P T

arresten 5| 4)/%%]  P1.5"-GACTACTCGTACTGGCTG-3' H A4 H 449 bp
P2.5'-CTCATACAGACTTGGCAG-3'
GAPDH 5|45 P1.5'-TATGATGACATCAAGAAGGTGG-3"  HAY=41k 213 bp

P2:5'-CACCACCCTGTTGCTGTA-3'
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S, % . A arresten H [F 4% S xt | (A £ A A ik B SE A B9 B0 155

PHG &M E 94 CHUEHME S min; K5 94 C
1 min 284,55 CiB Kk 1 min,72 CZEAf 1 min, J§
P33 W ik Ja 72 CEEAR 10 ming HYTHE W)
S pLANEE T 2 % B 3505 Bl 58 I 1k A7 R Uk, B 4Ok
PSSR
1.3.3 ARBESFEE MENRAZZEPRE
2 48 h g, oK 4 oS W 2 Y] fr, )R
4 wm, 17 HE Fll Verhoffe 3 Jj £F 4 4t {6, , Verhoffe
Je o s Jy of 48 52 B A, ] Van Gieson 44 ¥ i JiE it
YRR, NIERTEE AR E: NG N E T,
S NERTIAR . LLIT SR ALIER 3 B R S8 (Meta
Morph BX41, OLYMPUS) R4 K& . & HrA i
A BEALIBCS AL I 3G A P B JRE RE K AR AR T
B I o T AR R T AR (/M) LA A B8
L O ) I A R
1.3.4 fmanntzié 55 HRH «-SMA
BT R PR K BT PCNA B o B 04K 1 o — 4t
(1:100) . FI3,3" - & BLHK A ik ( DAB) ik 1
N YT AT R A AR P o, TR R K FE O xR
W R 6 2 o W ( PBS ) AU — HAE B PE X IR . 2= 1R
SABC i 32 41 Ak 3 5 & 1 T B R A . T S AL
FRER o3 B & 58 7T B0ORS A i Dk N T B 28 D A
PCNA BH P 20 Jifg %, Bl BL 31 %0 4 4> W0 B 19 A= Py I
500 >4 A S 40 JE S %, LA BH PR 40 i Dy o 1 it
B PCNA 3R 3k 48 %/ 4 tb ( PCNA B 4 40 i 50/ &
i s % x 100)

1.3.5 % J& ¥p i ( Western blot ) #& | TGF-B1 49
A KB M FIKS K IE,4°C 12 000 r/min

B0 15 min, BB W, % I 0 I e B Bk
FEIE IR A — Ko &b Zobe kR R
Tk Jiie %2 ¢ FBL Uk ( SDS-PAGE ) WK )5, % 2 & i —
S M (PVDF) 5% b, FH S Yk ( TBS-T) Fi i ) 5
P B Wk & W B AT 1 h, —HT R Bt R B TGF-B1
(1:400) 4 CWEH L7, TBS-T P B ; — Hit AR ot
FAL Y EEARIC I F P A TG (1:2 000) = iR F &
1 h,TBS-T ¥, ECL &6k B
1.4 HitFERE

FEAS Kt T AL BR800 £ AR UE 22 (x £ 5)
Fono M EFRMEIE R Z ARG HZ
[i4] T G LU A8 1 5 22 43 BT 5 R 7 26 AN 5 1 BHE SR
Z A RE AP T LL B B ORI R B9 . 4% T4 R
JH SPSS12. 0 G it 81 & 48 58 W o

2 # R

2.1 HYEBWEIFR

A Sy e N S YRR 34 0, 4 FURRR IR
S WA I IR M R e S DTN BT T, e R AT T
30 Ho A& RJE 1 ~3 d F RM AL 1M 18 K
WS e — o B b2 IR, S i as K ik
I BB WK S, R A
2.2 RT-PCR #&ill& R

P e R R ke, T A AE A
450 bp b3 A — 45w B0y 0 A, 0 I 4L K
T DL R Y Akl (B 1) o 4R IR i
PR H B S RS S A RS A LA PO Rk

M 1 2 3

1 543bp
994bp
697bp
515bp

449bp

377bp

237bp

213bp

B 1 M PCR P3G ™ ¥ iy Bk B i Uk 4 A7
M:PCR Marker; 1:%5 (9 X B2 (M 41); 2.
pSecTag2 %% Yu 2l ( 1l 41 ) ; 3 : pSecTag2-AT %% 4t
H(OTH)

2.3 HARSFEZWK

HE Je 8 )5 (18 2) , n] LS A i ok 34 52 B 1S it

TU AR P JBE 04 AR N IR, BT AR P BE PN AT L G R R AR

JE 4L, 20 f HE 51 3K AL I B AE B IR A0 i A BT

BERULVE . B er e g &5 (& 3) , ] WL 7% 4

WK BT B i 20 1 N IR R, )

RYER A N P AR R R X AR T I 4 AN I

ZH, HOOB A O B Y A0 T B 3 s b, 3R R B

e N arresten K& PR ] 10 i B AR i JDKOR 2B A B8 A

2.4 BEBRKNEREENFREERGS N

i Dk S v R AR O AN S A e T AR R

25 Ko VAEZSBR 5 Kruskal - Wallis 3 48 31, 25

RV AL B (e /DB B R0 2on. 3 A

Mann - WhitneyU -2 32 45 %5 73 #r o 45 Rn 1 41 9 i

S RCE TR 7 ol | N 1 R e i I

i IL/MfH 3 400 Kgit%25% (P >0.05)

(F1-2),
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B2 FEArE i om B 2
(1);LU: &

Wi (HE B x200)

LU

pSecTag2-AT $Yu2l (1 ) ;LU &

R 1 AR BKORT AL R [ AR X UM B

AR R MRER(pn®) BT pm®) /M x100(% )
0.61"> 0.96" 79.98")-
i (0.30~3.0) (0.64~1.76) (17.61 ~195.63)
1) 1 1)
1 10 1.49 1.75 108.04
(0.58 ~3.97) (0.72~2.35) (27.93 ~225.27)
1.63" 1.86" 110.38"
m4
(0.54 ~4.01) (0.47~2.65) (29.34 ~230.12)

1) 7 E (median) ;2) 511, M4 EL#,P <0.05;5 3) 1T, 41
ks, P >0.05

K2 HRFSAEFRIK AR

215 EIEZE3 HELE A B REBE (um )

141 10 12.049-2 (6.30 ~15.33)
o4 10 19.41Y (12.84 ~35.70)
meH 10 21.53 (11.98 ~37.03)

ED) R hidl; 2) 51, 4 g, P <0.01

pSecTag2-AT 4Lzl ( 1) ; LU

A PO IEAL (I 5 B:pSecTag2 FeYeZH (1) 5 C:pSecTag2-AT $5 44

B3 REAE i bion B2 222 L% ( Verhoeff 5 ) 2 4E L 4 x 200 )

4 FEAEERIK o-SMA RIEHY S 414k 73 T (SABC i, x 200)

A FIXTHAL () 5 B:pSecTag2 # R (1) 5 C:

2.5 BEBKEEARLEREEHE

o-SMA Jfy VSMC (45 5 1 3 (A 45 4, 3
LT AN b R B e (. R K
S A DA B2 R S e e, 9 P R L K G e
A IBE2 L A 43 E R VSMC (6] 4) . PCNA 3
iR 5L 8 G, fr F AN MR B (I S) . PCNA
PPk 22 k45 MO 3 3. 43 MR, arresten 3% A 7]
W1 . 900 5 AL K 21 7 TS UL 40 M 0
2.6 TGF-pl WEAEE

I 40 Kl — i ok LB TGF-B 1 I+ 40
T, I, TR A 1 K 2 A7 TGE-B1 26 1111 42 3%, 1
[AME KRB RS T IARMA(KE6).
$ R N arresten 3 [ 1T A 2 0 ) 1L 45 BE TGF-B1
SIS

A FXT I (M) 5 B pSecTag2 3R (1) 5 C:



M, % A arresten Jk [F 5 Yo xd B (R 85 & ik oy B A B0 R 157

LU

5 FEAEERIK PCNA ZORM ikt (SABC, x200)
AT B2 (1) 5 LU

®3I BAEEIOH A NBANIE AT (% X £5)
PCNA Guiz4iifk

N
R n— PCNA KT
14 136.30 +39.96 27.26 +0.08"?
n4l 191.80 +34.22 38.36 +0.07
m 203.78 +31.51 40.76 £0.00
22.551
P <0.05

1) 5 N LEL, P <0.0552) 5 T2 L4, P <0.05

1 2 3

Bl 6 AuFRk TCF-B1 1 HFRIk T 1:25 [T B4
(1) ; 2:pSecTag2 #EYeH ( 1M ) ; 3:pSecTag2-AT %% ¢
H(T)

3 iF i

MmMEREEARFHEEZ-PHZHERZH
T EZMBB RS RE R, AR, 5
HERKFE AR W) R ) E RN RN THRELEMN
PR A, R R L K Sk R0 Bl Bk i AR AR
W7 IR BT I OB Y 7 v L AN Ab
T bR A, A 2 B B R A A 22 0, OF
T L 20 P ERET B AR R O R R AT
M 2 B, O ¢ AR iy Wi A R ) 5 S0 R Y R Y AR
o, SO N TG A B i B Pk A B
FE Rl R, A DY A Y S B il
& VSMC st B 8 78 OF 1) P9 BB B8 7L 3 o i 4 FS
R 5 P8 78 19 2 DR YR T B 006 T A R S 1) o

PR JE R A Ik T AR — R P M I Bk R

ASSEXT IR () 5 B:pSecTag2 ¥ yt4H (11 ) ; C:pSecTag2-

LU

BRI HE b o A SC 0 B AE R KORT 2B N IR E &
3BT B R KON RS RN AR O AN 3 Ak T
BAMEEZR K, THARNK . PREEHNFT4A
FKMAH(P<0.05), 1 I/M 3 48] L& it %% 5
(P>0.05); THANHEEE/NFIHARETA
(P<0.01), #&/~ arresten F K 75 & P B8 B &2 #1)
o A OB A2 D TR A

PCNA Jj& DNA Z i & 1) — /> B W 5.4,
200 M 4 24 BB B DNA 51 5 4% F Bl A 85 19 & AR,
TEA A N & &2 B4 B 45 WA 5% o W Ak K
RO NS v = = vt (VARE) N-ap U Ll
SMC 3 78 1) %5 2 1 JE FF 17 . PCNA 3K 5 Py
WA W35 G & s PONA R [ 3R 3K 8wk, o R0 8
W] . PCNA g 20 4653 1 7k, 1 41 PCNA [
PEAN MR K KB D F N AR M4, =57
ﬁzﬁﬁ“?%lo ﬁ%ﬁ? arresten ﬁﬁﬁﬁﬁﬁlm %U %ﬁ
A P HECSF- W UL 20 A 1S A T S B R R A
i Ik PN BB AR R R R

ik A% 48 0 A2 B Ko R T oW A i R A
BB, R gk R TGF-B1, & 3K
VSMC if#% (M4 58, DL K 40 g 0 3% 5 ( ECM)) 3 B T
BURZI 4148 44k . TGF-B1 J& —Fh A iz &
WM 28 ERE ¥, 5 ECM X R &% Y,
J& ECM = A MR i |2 % B 1, TGF-g1 &
ORI T VSMC, @ i A W 75 A T VSMC,
S HCECM LR, DI 2 00 i 8 BE (9 B A . PNVIR IR
ZEUOT R 4 KR T 3R B A L TGF-B1 e e ok
BRI B AE 0 Bk, & B4 BE (W TGF-B1 (1) mRNA
AR R IR WSS, B 3 A2 B . A S
THMEARSENRS THRETHARDTH, &
/N N\ arresten 3[R AJ A5 &% o 410 i Ifi 4 BE TGF-B1 K
K, I 55 T TGF-B1 1 4/E R, A 2 H #f
il 7% A DK Y PN REE RS A Rt vk i A8

AW G R BT, B M UL AE e G arresten JE R (1)
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