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[ X HELEY, BEATBILERERFEABRGERN, LRAZRLFLN, LEHFKRE;, AX
ERER, #REEFR, KK

[F8 FE| HKiTHERT KB p65 L6 R A5 I bk Ak I B 2 Ik SR A A KR 80 bk 3R & AR5 4w A 1] 5 I
ST ERmBALREFHER. SD KRS A T H, HESH 6 A4 E6 LA 1.3.5.7.14 d), HFAHA4 L3
PRA. #IF o BRERGEA, B EL . EAM, EXA. AR RBARE R GR,FEDR,
WA/ RIS S 5 R, 14 d L8 G, FRAMRMETAERD. RXA HFBE AL L+ HHATHE, 25
ERBEITIRBAE(P<0.05), RX A+ FHRAKR XA FWHALTEXREELAR(P<0.05) . P& m e b4
MaF EHmiaANE T mRNA A X EhEHAGE 6 hBp TAM 2], 3.5.7d B RARME M 14 d B RKERK.
BB I T, QM ARRY>TF I EmL BT I EORALE AT ENHMEEEE, 14d
HE F R AR R+ ARG E, SR M E LA A RAT B ARk, PR 40 B0 A K I T L%
Mmin A2 E F mRNA 2 X fe & O & mAS A EHEK(P< 0.05) . LAEFEEENER MRS DT, ZH
F KB pb5 A EMBEBE 6h A—Z2ZARLX 1dEZRARLNRNE M £2T7dEH%, UdEFGEERHEK, R
X ERA R X+ FRATHE, SHAEEARARHEEAE EX A . FHTRBARIB(P<0.05). &
BT KB RN K @R H ST 2 maa iR FRARE L R A R REBG G o F 5 a0 385 £ TR
NAEAEDET, BAKRNFEHIRHEERL FHREERTRTNHZR T B RESTHELAR G, BERK
SERAREEHRFE.
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[ ABSTRACT)] Aim To examine the effect of the antisense or/ and decoy oligonucleotide of nuclear factor KB (NF-KB) on

balloorr injured intercellular adhesive molecular 1 (1CAM-1) and monocytes chemotactic proteirr 1 (MCP-1) in the carotid artery of

rats in vivo. Methods Sprague Dawley rats underwent balloorr dilation injury of the left carotid artery.  Rats was divided

into 7 groups ( n= 18) and each group included 6 time points (6 hours and 1,3, 5,7, 14 days) (n= 3). Uninjured artery of the

same rat was used to be control. Results In model group, sense group and scramble group, vessel intima area, media area

and intima/media ratio increased after 5 days and reached the maximum after 14 days. ~Whereas lumen area decreased with dif-

ferent time points.  Antisense group, decoy group, antisense plus decoy group improved these observational index ( P< 0. 05) .
The effect of antisense plus decoy group was more obvious than that of antisense group and decoy group alone.  ICAM-1 and

MCP-1 mRNA expression were examined after 6 hours of artery injury, but not evident after 1 days. They increased expression

continuously after 3,5 and 7 days and decreased after 14 days. Comparing with model group, sense group and scramble group,

antisense group, decoy group and antisense plus decoy group all lowered ICAM-1 and MCP-1 mRNA expression in every time point

(P< 0.05). Immunohistochemistry studies revealed ICAM-1 and MCP-1 protein were positive stain within six time points and

maximal after 14 days. In antisense group, decoy group and antisense plus decoy group, ICAM-1 and MCP-1 protein synthesis
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decreased in every time point comparing with model group, sense group and scramble group.  Western blot studies showed NIF-XB

p65 was disperse positive stain after 6 hours of injury and increased after 1 day and reached the peak, but protein expression was

weak after 14 days.  Antisense group, decoy group and antisense plus decoy group treatment inhibited protein synthesis more sig-
nificantly than those of model group, sense group and scramble group( P< 0. 05) . Conclusions NF-KB modulated genes ex-

pression and protein synthesis of ICAM-1 and MCP-1; Celluar proliferation in vessel wall was dynamic change after balloon angio-

plasty injury; Antisense and decoy oligonucleotide of NF-XB by local lipofectamine transfer inhibited NF-XB activating genes modu-

lation and the combined effect were remarkable than alone.

BREME B AR B2 H TR 97 & AR 3k
RN . LS IEA S BB R B D LB BE AR
T B PR . RS AT TR SE, L& BE R HLAR M
0 P BT A At A0 48 B 50 2 1 RSP e 8 1 T 22 R
B, Z R AEKE 7 4E R 7 R  r T 55 S 5 R
PAPR AR . B Al ) MR E B R T IR AN RE 5
FO I Sk T B DALk, LT 8 4 4 P 3 5 24k 3
o S5 i £ 3L [ 368 % 1Y) S B 3 TR Rl M A %KD L
IR T 77 7. #% Kl ¥ KB( nuclear factor¥XB, NF-KB)/
Rel ZX15H [ 37 [H 1 NF-XB 16 2 Fhai a2k Bl p R
ik, FEA p50 Fl p65 PNV L 4 B 1) S — 384K, R
WEMEHRAEK. 54 PET I8 AR SR R R
1. NF-KB 0 — R 51 5 1 BE i 2 A 33 AH 5C 1§
PN R S IR RN R AN RN S it ]
ZH B [E] 45 B 2 F 1 ( intercelluar adhesive molecular-1,
ICAM-1)  * 4% 41 B ¥ AL K -F 1(monocytes chemotactic
proteinr 1, MCP-1) ££ 4 jfd 84 58  ifiL 8 3 4= P9 BT B h
HEZW HEAEM, RS 5 mE R AR,
AW GRS BREEA15 5 A (R I AH 5 200 J 185 B 155 s
i 3 g ST A AT SR A e G NF-KB p65 S SCRIT % B 11
FNZH R, W% NF-KB Xf ICAM-1.MCP-1 X % F 4%
i 35 D] Py R 48 B L 7 4 B ) 52 0

1 #MRIS5REE
1.1 5%

= 1. SR EZEERFS

Table 1. Sequence of primers and oligonucleotide

1# £ Sprague-Dawley (SD) A f 126 2, K & 350
130g FER BFERFR LEFHY LR FOR
o
1.2 AL ER

 RNA £ BUR & ( £ B Gibeo 2 8); 5 % &
HE 40 1 J& % % (avian myeloblastosis virus, AMV) 3f %%
KR ALE 4. Bt A% F = % B ( deoxynucleosine
triphosphate, dNTP) - RNA g 37 | 5|, & # & 41
DNA % 4 B ( thermus aquaticus, Taq) ( % [E Promega
NE]); HAEHE (% H AMRESCO 2 F)); & F 8 &
& TG v 7 % ( 3 B Gibeo /2 &) ; ICAM-1/p65
B R AR MCP1 ¥ ¥ 5 & 414K (Santa Cluz 2
B]); P BE M (Sigma 2 8); B X —R A% B (L
BeW K 5 AW E); TEMED Fo i 5 8. % ( %
AMRESCO /A F]) ; Western Blotting X 7| & ( Roche A
) EARAHAEFAASE. - T0CHRIE KA
(REVCO /» 3]); % 4 B A8 X ( % E FOTODYNE /-
) ; &40 KK E (B Phamacia 2 7)) ; KRS
3 B QAL 4E & Heraeus /2 8]); MA A F o3k ( L
W 7 3K 4 T A2/ 8]) ; Western Blotting H, 7k 4% ( £ [F
Bio-Rad A &]) .

1.3 SI¥IERMBEZERE K

R & R R E BT E B W oDNA > A R B

B by A TAE N 8 A R (5K 1, Tablel) o

o H LU N

B-actin (532 bp) 5 AAG GAT TCC TAT GIG GGC 3’ 5 CAT CIC TTG CTC GAA GIC 3
ICAM-1 (386 bp) 5 TCG GIG CTC AGG TAT CCA 3 5 GCG GCT CAG TGT CIC ATT 3
MCP-1 (306 bp) 5 TAA TGC CCC ACT CAC CIG3 5 TGA GGT GGT TGT GGA AAA 3’
% S NF-KB 5" GGG AAA CAG ATC GTC CAT GGT-3

IF X{ NF-KB 5 ACC ATG GAC GAT CTG TIT CCG-3

7 5 NF-KB 5 GGA GGG AAA TCC CIT CAA GG 3’ 5 CCT TGA AGG GAT TTC CCT CC 3
5 6t B NF-XB 5 GGC TAA GI'C AGG TAC GGC AA 3 5 TTG CCG TAC CI'G ACT TAG CC 3

Bactin: W 3 IR A MR SR H I EE R B 9 S 104
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SD A 126 REEMN X 7TH, BHL K 6 AT
AHA(6h 1 1.3.5.7.14 d), /M A3 R AR
E¥H: RRERGI, HEAFABERALCA; R
XA B R IR R R X+ IR,
A, R R 38 TR RiorE xT BR, AE R A
B m AL SLEN . WRAE LI T B AT R AL E B % 5
ME I M, ALK, - 70 CRF.
1.5 KEDEIEKIkERGER"

ENHE KRB, LRI, B8 —BEFH
B Bk, I8 S LT 2 K B Bl L T SR
T A1 & RERENETNFRBBALTE S
fk; 25 WL A B kY kak®&, URF HFAHENE L
HEFH T, EH, EZ3%. ANFEARHH S0
WHEZER R AREGW BT ESZEHRGW
M HE A, E25 KA B WAEA 15 min. F 53 fk
gl WE MK, AT HG O,
1.6 FEREZEIRER

ZlRTAREHENER TR S BERAEZ L5 £
SRAEREAY. EHFELERERGERNE
B, ANEFS ke T ER TR —BREEZ4Y.
1.7 REESFRE

WA T IEAE 2 EE R R,
FRAAELRE B FERE,; T ENT RN E N
EmMEE—BHANBEEAR. . FETRAE BT R
BEAMERS BWTHME.
1.8 £H4152 RNA ig

KR Fa AR — B R R B, B KA E T
ME Ao 1ny280 nm i, m AT 1.8 H/NT 2.0, %A
RNA T[&#%. — 80 °C{&* % RNA =47,
1.9 WHERBAMERN

BES R B EE RIS, BT,
EEHWERS R RN BT Rk E MR
BERETE, #EBHKRE. PR 2% R B
BRI R, BN EENE M EREFE,
1.10 SBHELAUFRE

£ F ICAM-1 8 7 44k MCP-1 ¥ 32 3 £ 41
BENMBRAE HEFRENEFES —HRITEA
W AT R A 2 R HRIE N — 0, A
3.3,-Z A _ A B KX (DAB) &b ¥ e, HAZE
SR NRARFIHE T ENEEGI N ZZNE S
40 47 5 AL EF P FE M 4 B b =, T ERE M 48 B K P
EiE
111 SREENEEENERE K

HAREOMBEEARBAZE, BHfiA L

# 200 Mg, $E4T & M B9+ = B2 E R 99 (sodium dode
cyl sulfate, SDS) — Z 7 & Bt fik B¢ I w0 F T %K
EORBEMBRAEZTE L, EREHEE, BED
WERHN I~ 2h, MAFBN 41,4 CHR. &
WG, I\ F BBy — i R A EEAT D F L&
BEFPRIC R, ZETEER 1 h, FEHE
FERHERHUFALERAEER. AT EFHN
M| 4 4 B9 YR K B (absorbance, A) 8, LIt & B 8
EEHWENRLE.
112 GitFEah

T # 98 & Al SPSS 10. 0 % # & # 4T 4 it 4
W, i E R R £ FF, A1 A £ A

2 4R

2.1 KEIBNKIKERGERELSENE

FREWI )G 3 d, 1IE XA 55 Y ) PR AR AL 2
A ST UL L 286 A, 534 P I 5 s Ak A 84 5 4
f, (H G52 B R . BRESG)E 5.7 d, I
SCE 5 B ik R AL ASE TR 2 P T A e S T AR L PR
JHEE IE R O AL R X+ L
THEI(P< 0.05), & HEABN, 14 d J515 2] &,
S+ 5 A S SCEHL 175 B 2 P i v A B AT
S, B S AR SE AN SE B R P< 0. 05) (3K 2, Table
2) .

*® 2. RESRGEAFERE L MERR
Table 2. Vessel area at different time points after balloomr in
jured artery (mm’, x Ls)

I fi] TR P T A AR R
6h 0.53 £0. 04 - 0. 12 to02 -
1d 0. 54 £0. 02 - 0. 13 £001 -
3d 0. 50 £0. 06 - 0. 14 £0. 04 =
54d 0.43+0.03* 0.02%0.01  0.14%0.03 13%
74d 0.35%0.05" 0.14%0.01" 0.17%0.02"  8%"
14 d 0.28%0.02> 0.15%0.03" 0.18%0.02°  83%"

a: P< 0.05, 51 )5 6 h BB A SiAHE: b: P< 0.05, 54545 )5 5 d 4
Eoo — : AREMH .

2.2 AEYHAEEIRM S F 1 RS AET |
mRNA ik

1EHH KRBk ICAM-1.MCP-1 mRNA 43
5935, BRI S 6 h, ICAM-1.MCP-1 mRNA #i%
RGN, (HERERGE 1 d Rk D, 3.5.7 d
ICAM-1.MCP-1 mRNA & #E£L 1M 1 & 193 =, 14 d
JEFRIEMG A BEAR. S S FE AL R X+ A
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ICAM-1.-MCP-1 mRNA 7E 6 h 1 1.3.5.7.14 d & IE X
20 i B 0T FE A AR R A R A D (P < 0.05), R X
+ P4 14 d J5 ICAM-1.MCP-1 mRNA 5 IE# 4T
ZE5 R X+ I A U 5 U 4H ICAM- 1.MCP-
1 mRNA FIEE AN/ (P < 0.05); ICAM-1.MCP-1
mRNA RIATE R XA FERAZMEER (K 1, B
2; Figure 1, Figure 2) .

B 1. ZXWARKMBEFM ST F 1 mRNA RiIZ 1.2,
3.4.5.6.7 A3 AR IEH AL AL S B HR AL L TR AL R L+ i
Ul IE SR .
Figure 1. Effect of oligonucleotide at various groups on ICAM-
1 mRNA expression

2. BLUH P RRMAEELEF 1 mRNA Rk

1.2.3.4,
567 S ARER IE R AL AV L IE AR LA R X+ R4 i
Y 2L i B X HR AL

Figure 2. Effect of oligonucleotide at various groups on MCP- 1

mRNA expression

2.3 ANE4HRBEIRM S F 1 BAABREAETF 1
BERHERFRIE

TE & 20K B B0 kA FUAE 1R T 40 B i 3R 1k
ICAM-1,MCP-1 RIEA I ; BREH 5 /5 6 h Al 1 d,
ICAM-1.MCP-1 £ H 3R IABE 3N, 55 1% 4G B
ZR(P< 0.05); BRED M f5 3.7.14 d, FEAH A4
DA ISP 3 UL 40 B 2 3R 908 ICAM-1.MCP-1 (P < 0.
05), = A iFE WA I X+ 75 U A 5 1 AL i B
X REZH AR Y 4 25 B A R B R B > (P < 0.
05), Jx X+ 552097 B b SCA 175 Ui 41 BF B
(% 3, Table 3)

&3 ARKEMERGRE 14 d ARMERERMS F 1 2R EEELEF | EERFRE
Table 3. ICAMF1 and MCP-1 protein expression in rat carotid at 14 days after balloon injured

PUE=Zi=3 7N IE®EA TR 20 1IE XA A 75 I 41 WIS IR R+ FmA
ICAM-1 PRI EE SR 0. 09 £0. 02 0.65%0.15°  0.54%0.12°  0.32£0.07" 0.34%0.08  0.58%0.15°  0.21%0. 05"
MCP-1 BHPEZRAEEL= 0.02 £0. 01 0.54 0. 14 0.45%0. 11 0.31%0.08 0. 30 0. 08 0.57%0. 14 0.20 £0. 06
a: P< 0.05, SIEH AL b: P< 0.05, SRV IE SCH VF T X I ELH o P< 0.05, 5 A iF i 4 EL .

]

2.4 SREENTEMZEF KB p65s WEBE MK

R F KB p65 f&—4rF &N 65 kDa [ & H i
FEIEH 2H, NF-XB p65 A 4 55 8 H 4% i, SRS
JG 6 h, NF-KB p65 & H 257 4 58( P< 0.05); 1 d /5,
NF-KB [f1 85 [ 267 K 5 B 38 58 ( P< 0. 05) , BR¥ETH
)5 357 d, p65 B F 26107 K FE B B 1Y 0 28 14
K, p65 I AKM LS 7 RE55. 1E 4.5 Hxt
R %I AR A R R AR R A LU T 22 57 I AL i
BH R S+ 55 4H % I A A B AR RO A A | I
S YRR A IS P< 0.05), R X+ HIRA
5 SCH i Y R, B Ak K B RS BE B R
(P< 0.05) ( & 3, Figure 3) »

pas - ‘ *

85 kDa)

3. Western Blot U AR MERERAE 7 d EHRKIE
1.2.3.4.5.6.7 53 FIAR R AR BRI 20 | 18 40 L 3% G onf B2 R S+

PP IE AL R ULV IR AL, LR AL/ AT IR

Figure 3. Western blot analysis of the NF XB p65 proteins in

rat carotid artery at 7 days after balloon injury

3 ¥
FRATAE FH K BR 201 B ok Bk 2 452 4% A I A A A8 AR
T TN JE VR 9 I 4 8 7 T 37 A PR R i, — S
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AN [ Bt A 5 25 0 252 1 65 4 P B 3, — 2 DA I
SR F NF-KB p65 1 s SCR15 U 14 SR A% F R 1 N T
TRTF B, HEAT 3L R VA o7 I8 B 28 Bk A A 3G AR 1)
BN AL . R AR ERE AR @ T HI | NF-KB 1 . DNA
() B S, el B S TR IR A e 5 i 1 XU
ZHERBOR R 5 5 5K 7 456 A 57 F1AE [F] 1 XL
HEZTR SR, SRExETEEEE, TH
s Rl P R 928 1 i DR 3Rk, X RE AN A J2 2 BHL e
NF-KB %% 3% H 1 BI/EF - NF-KB 5 41 2 A ( inhibi-
tory proteins I kappa B, IKB) J& i H F T & R, 5 N
S FE R 3R 35 R0 I 995 5 VI AR 2 o Deborah 5B 72
YN, B ETHT A B %019 NF-XB/Rel % 5 51 ( pS0.
p52.p65. RelRelB. IKBa. IKBB. p105) & 5 /7 7 T IE
WM BE I, {5 p65.pS0 & NF-KB i 5 2 [ i 15
USRI B A A AR TR L SRR ) e R AE
YEF T, NF-KB & 1 775 25 [F Rk 1) — 28 B 5% 5% [
F, NF-XB 47 B B R = a0 4 B A 3% 18, JMRE IR
SEIR - \MCP-1 1 ICAM-1 7£ N\ 530 ik s A i 44 1) 42
AU Wl Y 2 i) | 2 I

AW LSRR ERFEA 6 h, p65 H H R Ik U6 1Y
T, 1 d S5 B R G5, i B NF-KB M5 546 5 fu %,
FHURHE WS . 7E M8 B A A R TE SO F2 9, b %
AT SR EHBRE RS A EER R
o, 25 MR AE R MCP-1 2 if 8 BE 7=
AR FENFENE T, S BKOR R E & B
S X IROR B AR A, (R B A A k. X i
JL 22 R A L &R MCP-1 5 - 3 X BR s Tl 7L, &
7N MCP-1 47 5 F 4 2 22 DR 14 4K Rt NF-KB. 7T 438
o B AR FT R I, Ak 2 P A T B B 0 5 KRR
FE K UL MCP-1 mRNA KR i&, XME 5
F& TR R BRI R (L BEE C VE T &L WU B R
RF NF-XB™ o FRATHIBE 7¢ © W 2 5 NF-KB # & 5
p65 FHiE e T MCP-1 2K 3R31A F 1. Western Blot &
T ERFESG )5 55 1 K, NF-KB p65 2K [ & R i,
1M ICAM-1.MCP-1 mRNA M ERFE5145 J5 56 3 Rig K
BEOR, 7 dJFiAEE, 14 d FIEFEK, X5 NF-XB &
A AT G T AR & o A2 A8 p65 1 S 5 U
PESE AL H R B BRI A B A S5, ICAM-1.MCP-1 £ [H]
FIEFNE AR A RS [FFE B AR, U BB AT 2 B
[F 4 F, T A B T NF-XB 30 Frifl 4 1, SEhnEs
Al B AR — PRI | B A R R R R A e sk R T, 1
ICAM-1.MCP- 1 %3 B0E hiE EZ/EH . ICAM-1,
MCP-1 ¥ 30 Ja, M8 BE 58 1 40 B AL Bt L SR 4R, B
T8 22 2 240 L B84 B R 1, 46 I R 4 PR KRS B S
fgs A T AR

W% BRFE 45495 )5 10 78 BE T A5 S 1 B8, B A%
BT REBENIAENBEAE, 5 14 RUFER
U, X 5% E B HIRY T pes EH K FEEEY)
KF. NF-KB ¥ 47 J5 5 DNA 45 &, ¥ FiE e,
AW FHRERER" . BERRUFRERY, KR
I8 =S ERFEI05 5 14 d, L85 P B AT B SR 8
ARSI SR R S5 T AL T RR AR X+ 15
AR NIEYT 40, 43 A AR R ZH | 1 SCAL 5 S o) R
N5t R, 20 A NF-XB X ICAM-1.MCP-1 18 #% 1E H
I & HE p6s FiL M m, &5 R 8o R L E%H
B8 75 U 1 55 4% 7 B8 33 B # ] ICAM-1.MCP-1. p65
(R HE R Rk B R A . 5 O T R BE AL R B
T ER BB 5 B A NI R A IRIE . &
B AL T BRI SR E R . HILX R R T
A BEMRRE AL NF-XB J SCAZ R A5 B 14 55 1% 5 TR A
P2 IR BH BT NF-KB 4 53 [F 7 19 A2 SRR 6 3 88 DR 1)
¥, VER AT RE BRI

AHIE TR K SRR 1M i AR i I 4 A A
Y, e SR i R ARG AR ) 3 % Y NIF-KB p65
JSOFIES B PR B 4% EF R, R % 300 11 3 A= T ST G
HAE @A B 45 1) R e M R R B 20 1 i R 1
AR . AN SR P R VRS A S IR R b SE bR
12 s N LA O ARG AR . I R RR T B
M AUE SE RV AE AT AT I3 36 . JEDRIVA YT I Pk A5 4
XF AL G2 WA 1) M B B 2, IR RCRVR T IR R
Tl BFEZE R AR TS 2548, Wit —
IR IR A I Aa e M A R AT AT M, 1B A
17T 2 B I LR R I PR 7T
[ &% k]
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