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ABSTRACT
Aim This study was to investigate the aspect of
smooth muscle cell (SMC) apoptosis and inducible ni-
tric oxide synthetase (iNOS) gene expression in the
early periods of rabbit aorta injury model.

Methods

aorta was injuried by a ballon angioplasty catheter,

The endothelium of rabbit abdominal

the presence of apoptotic SMC was demonstrated by
terminal deoxynucleotidyl transferase-mediated dUTP
nick end labeling (TUNEL). The expression of iNOS
mRNA was eveluated by reverse transcription-poly-
merase chain reaction (RT-PCR) methods.

Results TUNEL analysis showed that the media
SMC underwent apoptosis after injury. The index of
apoptotic SMC was 6% at 0 hour. It was significantly
increased to 15% at 8 hours, and reach a maxium
(50%) at 24 hours, and maintained a high level at 3
days (32%) and 5 days (20%). No significant incre-
ment of apoptotic cells was observed in adventitia in
the early periods of artery injury. The expression of i-

NOS gene mRNA in artery was significantly increased

O HEFR &L T R

after injury, and was parallel with cell apoptotic in-
dex.
Vascular media SMC of rabbit abdomi-

nal aorta underwent apoptotic cell death in the early

Conclusion

periods of injury caused by ballon catheter. The in-
duction of apoptosis coincided with iNOS mRNA ex-
pression.
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*@id fE2HH:; FEAMmME; mpic;
—RR SRR XBARRX

40 i A 1= (apoptosis ) J& P& X 51 4 BT B
EWAEAMIEZ —. EFERMTFRRASNKNE
EE 78 4L, (atherosclerosis, As) MM B R ARG
T 1% %2 (restenosis ) Il B #8 47 49 V- 3 AL 40 R
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HMATEWE. A CGELMERESERG
N EH (endothelial cell, EC) 5 R A E ¥
¥ L4 B8 (smooth muscle cell, SMC) R =
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tric oxide synthetase, iNOS) # H X, it
ZEZEHNAEEXR.

1 #®¥5FE
1.1 zh¥REHm+H

ARAKE 2.5~3. 0kg HBEBHFEZSLH R Y
B LUEHAKFELRHHP L2 R, X H Cordis
PEFRESTEKREEL3.0mm, K2.0m)E 4
BRDKAN . ERRAT ERRALULEZ R AE
KRV K ENERLHBRL KXBHES KX RY
nEAK. RESHFO.8.24h FEIX.H5 X4
RFRARR EBFELEEDIRAX L 1Iem AR TKH
0.5em MEFKAREPRHBLAEIAFER . EEHY
Ki2MEIIRABRBRTEAT YA £ABE XA &K,
AELRODFEABEERARLFRAE AT RNAR
.
1.2 AT S

RARBBHERES NS HBRK O RFHRLE
( terminal deoxynucleotidyl transferase-mediated
dUTP nick end labeling, TUNEL), # Digoxigenin-
11-dUTP K { #7328 ¥ DNA # 3-OH &, B A sk &
% MBI 8 Dig itk tEA 5,4 NBT/BCIP £ &7
ERTAMEC. NESRITHIA L - FERH,
HEEEAL, T O % KQOmg/L)4®E,50 pl TdT
E3TCTHALh, ¥ LAk E A Anti-Dig-Ap A
30 min, B A NBT/BCTP &4 1~2h, P oA R A
T % # £ # Bochringer Nannheim 2 8 £ *.

EAEEMH T AT @M (TUNEL F ¥ 44
#EUHK S EDEF TR RARATHER

(apoptotic index)., H#EKWH it 200 WML L, &
AREIAKAKYA.RIHHE, aRATHE=
1.3 44 RNA #£#8

AAEPREHFA.E—FEIRREA L RNA,
W 260/280 nm X FFEA 1.8~2.0 ZF.
1.4 R¥ER

B Promega NS th R E XL, K 2 pg X RNA
#6SCTEH 3min, KAWA 10X & A& 2 pl,25
mmol/L MgCl, 4 gl, 10 mmol/L ANTP £ & & 2 ul,
3|4 1 pl, 2.5 mu/L RNA B8 # 1 pl, 15mu/L K
$EMO0.6pul, BREBKR 20 pl, 7 42CH B 90 min,
#8 A 50 gl TE # (10 mmol/L Tris + HCl, 1 mmol/L
EDTA, pH8. 0)F 70C/w # 10 min % L K B .

1.5 SRR

AELRFAAXEI W LK 1(Table DB, %
B KB S A 50 ul.4 0.5 uCi(a-*P-dCTP (L
FiEEAE), 2.5 u Tag DNA X 4 8, 200 pmol/L
dNTP # 50 pmol/L 3 4y, £ET M E£HH A 92C 1
min—=55C 1 min—~72C 1 min, % 22 Mg, T AW
F&EEMCEH 10min, BE— AWHKRE 72CEWF
10 min, RE R R Z 4 1%37 N 0 5 B d ik (1 X
TAE), %4 X TFTHWTPCRERU L%, AREKAK
HHR AR EAHUEE.
1.6 #HitESR

BB U R L HRELZQEORT.E2RH
EFUHUBRATEM T B R,

Table 1. Sequences of oligonucleotides used as primers for RT-PCR.
Templates Primers Sequences Products (bp)
iNOS sense 5'-TCACGCTTGGGTCTTGTTCACT-3' 450
antisense 5'-TTGTCTCTGGGTCCTCTGGTCA-3'
B-actin sense 5'-CACCCGCCACCAGTTCGCCA-3'
antisense 5'-CAGGTCCCGGCCAGCCAGGT-3' 554
2 HR EREARZEAE, TREEAERE. LT

2.1 MEARLEGELESRBEATIEL
EX¥BHMETHRRIRESERGLE

Gty PR S SMEE . B (Figure) T
TR SR AR EEE £, 5, B
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E .M 2(Table 2)ERRBEEHRGF OB
I P B SMC 18 80 h 6% = 3% SR
RN ERY S5 2% . TR EHER P>,
05), WI4E 8 h BT SMC HT-15% B FH N in
K 15+6% 75 24 h R, K 50%£18%: 3
K5 KB4 7I % 32% +12% M 204£9%., 4b
BRT AR ELHESEHEER.

2.2 NEARNGFNETERHAR—BLRNS
BRNEENEE

Figure 1. Detection of apoptotic SMC by TUNEL anal-
ysis in the rabbit abdominal zorta balloon injury mod-
el. 1: 0 houry 2; B hoursy 3: 24 hours; 4: 3 days; 5: §
days.

Tahble 2. The apoptetic index in media and adven-
titla after ballon catheter Induced Injury (%, x+s).

Groups n media adventitia
0 hour 4 611 st2 -
8 hours 4 1546 9%5
24 houra 4 50418 10+6
3 days i Ky 2D ¥l 1218
5 days 4 20+ 9 9£6

2, P<0. 01, compared with ¢ houry b: P<0, 01, compared
with 8 hours; ¢; P<0. 05. compared with 2¢ hours.
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FFRYEM INOS £ H H B (450 bp). AR 3
(Table ) F LR BFERHEANKE 0 h ME
¢ iINOS §§ mRNA RiEKFHEME.ZE 8 h 5H
BN, 24 /NEHERKE,3 KM 5 RIGERE
B®KF, T Bactin ) mRNA Fik/KFE&at
Ef=FRTE 35! TR

Table 3.
synthetase (iNOS) mRNA in rabbit abdominal aorta
after ballon catheter induced injury (z=+s).

The expression of inducible nitric oxide

Groups n INOS (cpm) B-actin (cpm)
0 hour 4 60149 16301158
8 hours 4 .925+108* 15181144
24 hours 4 1520t212* 17031169
3 days 4 1 380*163* 16901201
S days 4 111841147 1 5801180

a: P<{0. 01, compared with o huor; b; P<{0. 01, compared
with 8 hours; ¢: P<{0. 05, compared with 24 hours.

3 g .

o1 B R T SUBR Y 2 ¥E 40 IR BE T (pro-
grammed cell death), 40 52 2 H 2 F & #l
I SRFEHTEL: . SEER B ERFRMET
Bk R EL TSR A M B R AR G B M
FSMC FEEFRTIAR. AN SMC B &
As ER BB EH U ZNE S EH (remod-
eling ) BRI REEEERHY., ERERGML
BAENSE | ,Bochaton-Piallat %%
ARBEFKAERBRBS 7~30 RMEF
A B SMC H B TS, T R SMC -
LN N R SMC TSR N BN
HEEH, R RERGEHME SMC #H
THARERE.

HAIRA TUNEL FEUETHRESE
R ESHIKEERIO h~5 )M B
MAMRARAT /T . ERERBRBGE 8 h
BIR] R AR SMC {HT-#1n,24 h & 50% &R,
3 R 5 KRBT 48 R 76 B w6 /K -5 T ML SR
ARAEBEHN AR, BRPE SMC #H

CRRERGE LENENRNZ —.

S5@RATCAEXNERBRL,. CANEE
BEFRBER c-myc M bcl-2, i EH P53,
ICE.Fas fil NOS %%, 3F SMC H1r- {8
VLH BRI T AL . BE Fukuo 2R 3269
SMC R % B — & 4L & (nitric oxide, NO) %
kS BEE T Fas W REM5E SMC RT-. &R
TR A RT-PCR R M T M ERBRAGE
BI04 o iINOS 28 49335, SR REFMMG 0
h 1% & iNOS JL P T3k, Ti7E 8 h BB B4
.24 hkREE, KREKFH SMC P
H¥FT. EMERINOS 25 EHMLESM
P SMC AR IRENLE .
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