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Effect of AT2R gene transfer on BTEB2 expression in rat carotid ateries after bal-

loon angioplasty

TANG Bing, HE Guo-xiang, LI De, JIANG Da-chun, LIU Jian-ping, LI Jun ( Department of Cardiology, Southwest Hospital,
Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To study the effect of angiotensin [l type 2 receptor ( AT2R) gene transfer on
BTEB2 expression in rat carotid arteries after balloon angioplasty and explore the mechanism of AT2R-mediated
inhibition of neointimal hyperplasia. Methods  Following the establishment of rat carotid restenosis model after
balloon injury, pAdCMV/AT2R with AT2R gene or control virus pAd-GFP was transduced into rat carotid arter-
ies. Rats were assigned into normal group, non-transduced group, pAd-GFP group, pAdCMV/AT2R group.
The arteries were harvested on day 7, 14, 21 after gene transfer. The expressions of AT2R, BTEB2 and the
change of neointima were evaluated by RT-PCR, immunohistochemistry, HE and image analysis. Results
The expressions of AT2R and BTEB2 were negative in normal group. After balloon injury, the expressions of
AT2R, BTEB2 in vessels increased significantly. In pAdCMV/AT2R group; the levels of AT2R in vessels were
much higher, but the levels of BTEB2 as well as the ratio of new intima to media area were significantly lower
than that of non-transduced and pAd-GFP group (both P <0.01). Conclusion AT2R gene transfer inhibits
neointimal hyperplasia and BTEB2 expression in rat carotid artery after balloon injury. The low expression of
BTEB2 may involve in the mechanism of AT2R-meidated inhibition of neointimal hyperplasia.
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giotensin [1 , Ang Il ) §Eil i 1 B 37 {4 ( angiotensin [
type | receptor, ATIR) |-iff] BTEB2 )3 ik, ifij 3¢ T H:
2 Y A7 {& (angiotensin Il type 2 receptor, AT2R) 5
BTEB2 2 [A] #) £ FH 5% A i 2> WLARGHE o A< BF 5 LA AR
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1.1 #H#

FA KR AT2R B [H 45 65 15 91 (19 Wi 5 2 35 1k ( pAdCMV/
AT2R) A ZEHY 3, 28 PCR I P 55 , 3L {4 b & A5 1 A1 I
R B 58 42 1R s 25 A 3 4 (K pAd-GFP (1 3E [ John Hop-
kins [ Ly Bert Vogelstein $F2IE5% | FF 3 BRAH 5 106 4% -8
45 WiFE SN ( RT-PCR) 07 £ Wy B & [ Promega 23 7], PCR 5|
Py L7 PO 23 W) 45 0, S AT2R 5 BTEB2 £ 5 [ 471 {4 ( Santa
Curz) , o 20 1k S-P i3] & (G P il A A R A BRA R -
AR R =l ik O A ] e SD KR 60 HL 1k
Ji it 350 ~400 g, 5 = FERELR S o R P 2. 0F
PTCA BRHEFH A Cordis 27 5,

1.2 F&%

1201 K s kR 463 097 5 AL ot 7 B i [ e e
SEUHEPE SD A B, B 0 5 0 B L4 (30 mg/ k) JRR R, ML 30T 510
TE A T, A A S S T 3 4 100 U/Zkg, 4% 2. OF PTCA BR
AT S B k) O A E IR K, LS SRR E RS
ERAE R (a1l A 3 U LA A . 4 B pAd-GFP  pAdCMV/
AT2R i 2 I R A0 B 1 17 5% PBS 50l JR 8 v 5 2 40
93 A0 AL BB A A 45 miin S, 0020 ik S5 RF 22 64 100 U/
kg, S5 FLASM AN K, 25 B A e, R UL, Ak A BT 0. g
HIE R4 AHE U4 pAd-GFP £H . pAdCMV/AT2R £, 1E 3 4H 6
H 18 H,

1.2.2 Wbt RS 704 21 d KRR E B2 G RET , 7 2 4
005 K B, BELOT 94T , T AR A, — & 43 F I3 DEPC K
(100 U/ml) pp s i 8 Bt A HCRURE , HTF RT-PCR A6 AT2R |
BTEB2 mRNA ik 5 —# /- 2H41 L 4% LR P REEE 6 h |5,
30% HENE 2 B WP REC A, AT A S YD R B OCT g vk b) .
1.2.3  RT-PCR #:) (fi & ) AT2R ,BTEB2 mRNA 1t % ik

O AR TR A0 5 2129 24 50 mg, H Tripure ( Roche 2% 7)) —
PAREC A RNA I | g 4 RNA 30085 5t 1% cDNA, 5| i
i AT2R(1.1 kb) | i#%:5-GGAAGATCTATGAAGGACAAC-3',
T if:5'-CCGCTCGAGTTAAACACAA-3"; B TEB2(662 bp) |-
{i7:5"-CGCGGATCCATGCCCAGTTCGACAAA-3 | FiliE:5'-CCG
GAATTCCTCTGGTGGCGCTTCA ; GAPDH, (452 bp) ; GAPDH,
(752 bp) o SLR AR (50 pl) , AT2R JZ 1 4% :94 C TR S
min J5#EA PCR 7§35 ;94 “C 484 30 5,50 C 1Bk 45 ¢,72 CHE
{1 2 min, 3% 33 ~EFF ;72 € FLEEM 10 min, BTEB2 Sz 1 {4

FEAA) AT2R, {GR K & AFAE K 58 °C 1 min, 2 58 WS 73 5
B 5 wl PCR FP=H7E 1. 2% BRI PHSERE b oE7 e ik 247
1.2.4 G g 40k 5 A I % H AT2R BTEB2 1) 33k

IR 3% W EE-H, O, £ F 2 IR & 15 min, 19% BSA-0. 5%
TritonX-100 % 30 min, (F % 3 M 5 & F 8 5 15 min, — 4§
AT2R & BTEB2 (1:500) 37 CH¥E 1 h {4 Cida, A E i
ICH AL TAER 37 CHEE 30 min, BAR MR ICHER O H R =
LT 37 CHFR 30 min, DAB 58, 5 A & e, 15 K% 9
PR e R A s K B R Y OB L e A B T AL 6
PRF , 125 Image Pro Plus 4.5 31301 1% 434 30F0 40 0 314
A9 A L4 e AT2R BTEB2 [y A, 2 5t % - LT
r I A PR AR o T 8 JUL 40 % B2 BTEB2 FH 4 4 i ¥, oK
H 4P, BOT- BB B BTEB2 FHHE40M0 & 4 He
1.2.5 HE 38 K i+ 58 P I/ ob i 1 L AT R R
HE He ] FE 300 R 53 B 450 30 500 100 kot A5 Py JE o 50
DR T TR, R PR B e R B b (/ML) LA P 8 I 350 PN
AR o B W BRI O S AR TR
1.3 %t ot
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2.1 kP AT2R ¢ kik

TE 8 20 B ko P TG AT2R mRNA (9 235 , 45 Y 20 fl pAd-
GFP A fERRPE(D )5 7 d 45405t AT2R mRNA 363k, 14 d A5
W M IE Fih F R, 21 d R it AT2R mRNA 36345 17 pAd-
CMV/AT2R 2 AT2R mRNA 19323k K F B35 5 TR YL
pAd-GFP £ 21 d B {4 R4 R ik . A8k Fa R
A IER AR W AT2R ik ,7 14 21 d B, K Y2 & pAd-GFP
YLIAEPIRR , P B AR BEAT 2 BE AT2R ik, T pAdCMV/AT2R 21
AT2R [k 35 @ T ARF 4 M pAd-GFP L (K 1) .

£ EHPKE AT2R BEAFEMEBINER(RERE, n=6, x£5)

F] Ce/d)  TEHER Afhguee pAd-GFP 2§ pAdCMV/AT2R £
7 0 20.57 £3.05°  25.89 £8.43" 49,53 £6.36°
14 0 45.99 +7.65" 40,36 £9.38" 99,52 +8.034
21 0 19.58 £6.13*  23.41 £9.57"  77.64 £5.293¢

a: P<0.05, b; P<0.01,5 £ mrd; c; P<0.05, d; P<
0.01, 5 pAd-GFP 4140 F 4% e 28 1k 4%

2.2 pAdCMV/AT2R # 4 2 K 530 5 bk 3 1 5 #7 &
PR 2 64 e '

KEEB ARG S 7 d,3 Bl ki A TR & 2 = (P
>0.05) (JR{G5 14 ~21 o, AHE Y41/ pAd-GFP 45 fh 20 ik i
BT A= PR 8 ) M A et B R S, pAdCMVY/
AT2R LR A5 17 3l WA A B 2 f0 0 A oA R A, L A o L3 A
T FE B A F R 5 e 4L A0 pAd-GFP 4, fi{5)5 14 d 121 d,
LR 5 Y41 F0 pAd-GFP 414 H, pAdCMV/AT2R £ 1 14 i/ Hh
B AR EL (1/M) L E AR (P <0.01) (F 1) .
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a; P<0.05, by P<0.01, 5 E4rkdz; c: P<0.05, 5 pAdC-
MV/AT2R #nrbdz
B SHEMB AR PR

2.3 pAdCMV/AT2R #% % 2} 37 3h bk BTEB2 mRNA A&
=R SR AT

1 RT-PCR Jyiddf s 4l sl ik BTEB2 mRNA 42ikfh % (ki
TR, 28 Y 2] . IE A6 41 BTEB2 mRNA &k BIHE, AHE 4l
pAd-GFP 41 pAdCMV/AT2R 41 %5 41 BTEB2 mRNA {1 4 ik K -
SEE T IER4(P <0.01) ;pAdCMV/AT2R 41 BTEB2 mRNA (1)
TR i FAC T AEE Ya 4l il pAd-GFP 41 ( P <0.01 ), pAd-GFP
HUHASE e AL L 42, BTEB2ZmRNA K3 (1 1) #6558 K HtE 2 R
(P>0.05,%2) . Hugl 8 {b2 25 5 W (5 # 41 & WL BTEB2
ik NI 704 21 d if AL pAd-GFP Z17E P 1B g
A RO B 4 €, BTEB2 FiA B, il (e ARG 7 d, I i
FREHT TR, i pAdCMV/AT2R 41 BTEB2 {1 46k i 5% T4
FER2L 1 pAd-CFP 41(P <0.01) ([# 2, % 3)

#*2 BAFEN BTEB2 mRNA £iXMHEFELLE (r£5, n=6)

g Cesd) AL A e pAd-GFP 41 pAdCMV/AT2R 4]
7 0 0.98 £0.040"  0.96 +0. 0384 0.55 +0.034
14 0 0.72 +0.02940 (.69 +0. 036" 0.33 £0.027
21 0 0.41 £0.030°"  0.39 £0.02] " 0.18 +0,017

a; P<0.01, 5 Efmebss; by P<0.01,5 pAdCMV/AT2R 211k 4%

A: B B: kagm; C, pAd-GEFP 2115 D pAdCMV/AT2R 20

B2 AT2R EEFHLEE 14 d BTEB2 f§FiE (5P x400)

F£3 BAEFENRE BTEB2 RIAPAEE n=6, (x=s5)% |

mfa)Crd) A A e pAd-GFP 2 pAdCMV/AT2R 4]
7 0 90.44 +7. 144 9], 60 £8. 354" 46.38 +9.36
14 0 75.99 +6.45'" 73,68 £5.21" 37.21 26.17
21 0 26.34 +4.55% 27,79 +9. (|1 11.65 £2.83

a: P<0.01, 5 £ kdi; b P<0.01, 5 pAdCMV/AT2R #1642
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B Rk £ RN RN G Ang 11 RE# A
ATER (i ik - bt LA M 348 4 3 B8 B A0 i 53 ) 45 L
AT 2 45 g 0L HE | 3l Bkoks B B £ I A5 P I 2 1 g S
PEFE L OAT2R & Ang I 9 B2 (K2, ol HEILAT 45
B ATIR (. A S5 [ 100 0 25 140 40 i 552 46 2% S &
B AT2R A 5 [0 VSMC K5 3T F8 ffie if VSMC
P T A DU A S A o R R 1
Y AR b, JeATT L R B A AR A UE T AT2R
HERFE RS U R B AT2R L [R5 L it 35 1 Bk
P30 KB A kb AT2R B9 455, e i BR 4 46 05
T BT RS A L I AT2R A S 1 40 A P B
T i £

BTEB2 8 5 1 F 0 0 & 5 2 Rk
I sh 7o iy GO & 145 6, R 1Y JLRE o 06
IT W58 2 B, Ang 1 PR CET 4 A0 B T 1%
i 22 4y S5 0] i 5 BTEB2 ££ VSMC rf e ik | ifif BTEB2
B2t 2f S i /B A S TR F-A (PDGE-A) 44k
K BOTGE-B) % VSMC K45 A1 G - B HE 32 K
MFIA . £ VSMC LRUEAL A i Ja) 090 e Bhee g
PR~ A Dt B DXL A 8 2ok o, BTEB2 i 75 H S8 11 i
WAE N2 A Jr ik VSMC 4054 Bt 7

Ang Il figiind ATIR #05 VSMC fif) 22 24506 1k &
[ 8 B ( mitogen-activated  protein kinase, MAPK ),
MAPK i BLUH A= [ Bz i & 11 1 Cearly growth response
protein 1, Egr-1) B {L , #AZ LMY Egr-1 Y BTEB2 )3
gl Y GC ¥ 9125 6 WG JEHE S5 v, oiin i
BTEB2 ik ° . A7THF5¢ 48] Fiz 3 BTEB2 & [H 4% YL

i Ang I i il 38 () VSMC tf BTEB2 . PDGF-BB  PC-
NA [ 40K REAN il BR A 358 003 F5 1l 45 b BTEB2 11 B
Lk A N BERE E T 4228 BTEB2 J& Ang I fi2
HEBE NE TR 4. {6 PCI2ZW Ffffofk | pfs
LT LR AN A 2T A BEAR R R3T3 v 9 bk L AT2R Y
Ang I #5405 G B , i 2008 ATIR S5 m
M AR5 1 1 3 1.2 (extracellular regulated kinase ,
ERK1 .2) ,{di MAPK i A 20 it 4% P9 0 20, ik 20 ok [A]
F R A TR G 22 IR B[R] cjun c-fos 3K,
81 AN oy S G RS0 AL R TR ) B fa
BRSO FULRE R o ) AT2R G [H 5% Y fiE F i MAPK B¢
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ERK ik, il Ze s R 56 5% 1 BTEB2 {22k
ERK [ 50 1, AT2R JE[F 56 e Xt BTEB2 4 ik 1 §2
i 5 T P A G b ARG, AT2R 5 BTEB2 #44H H.%
FHMREH. FEALRPIRAT A HERBEH G5 7 144
I (i 55 H A S [ BTEB2 63k T 3 ik {1, AT2R Ik
PG YL B & T 1 BTEB2 (9 3¢ik, 478 BTEB2 iy
PZFEEZ 5T AT2R A S0 E A P9 R A FH A 4L

[4]

319 -322.
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