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MEESRETF AP-1 3RSy decoy ODNs X Bsis BILAY £ 48 4 Bt 18 58 T Bi:
B4 RO I B

M EEE B EAE,E O ARK(PLXERBES ZERSAF, K M 510120)

WE . B %1t AP-1 decoy ODNs Xt K 0> FIL B £F 245 40 . (CFs) ¥4 78 K2 40 P e L& R i 390 ol 1 A, o o I P o UL E6F 4 4
BB V8 S AL TR IR A5k T 2.5% A4 B 3R B A SD K B0 Bk AR £ 4 40 i, SR R 0O Ak A (MTT) b £ 72 30 52 40
BBk B, 5200 SR T 0 1 ) SE 45 35 40 M0 T e SR AR, L 4 B A BT B R (FCME) A6 10 46 B P 90 , 43 1 L 48 S TR ke BE B4
AP-1 decoy ODNs %t Ang Il ¥5'5:# CFs 358 , N & L M W 9w . #R CFs MTT %k 277 107 mmol/L
Ang I OD,, (A3 & & T 25 F Xt B4 (0.451+0.014 F1 0.34220.096,7=9,P<0.05) ; 100 nmol/L F1 200 nmol/L £H & ODy, {8
43513 0.329+0.04 F1-0.214+0.25, ¥1% Ang Il OD,, 1 B 35 F 1% (P<0.05) ; Ang 1T fEH 24 h J5 fE 48 B 234 In CFs K&
% ,decoy ODNs AT LA i B /E A, R 100 nmol/L Fi 200 nmol/L #7 R & MG fEM . FCM 4 A A HT KW,
Ang I B 24 h JFRE A B B 30 0 S 3 40 MU 43 42 (21.9320.71%F1 10.93+0.2%, n=6, P<0.01) B % decoy ODNs ¥ FiF 3
M,S I 4E MO 43 FE 0 A, H 100 nmol/L A1 200 nmoV/L AE HI B A & 3 ¥ X (P<0.01) . {H%25#Y decoy ODNs *f
CFs MR 5 R A B IR A B S 0T, 4538 AP-1 decoy ODNs AT LAl Ang I % 5 #9 CFs #5 FUR R & 5, 2
YEFPLEI T RE 50 CFs AR A %,

4R O IR 420 BUE B 1;decoy ODNs; I B3k & 1T IR

FE S .R541.3 X EARIREG A X ERE 1673-4254(2008)05-0811-04

Effect of AP-1 decoy oligodeoxynucleotides on neonatal rat cardiac fibroblast proliferation

and collagen synthesis
XIE Shuang-lun, WANG Jing-feng, NIE Ru-giong, YUAN Wo-liang, LI Fei, LIN Mao-huan
Department of Cardiology, Second Affiliated Hospital, Sun Yat-sen University, Guangzhou 510120, China

Abstract: Objective To investigate the inhibitory effects of AP-1 decoy oligodeoxynucleotides (ODNs) on angiotensin II
(Angll)-induced proliferation and collagen synthesis in neonatal rat cardiac fibroblasts (CFs). Methods The CFs of neonatal
SD rats were cultured in serum-free medium for 24 h and stimulated with 107 mol/L. AnglI in the presence of AP-1 decoy
ODNSs or mutational AP-1 decoy ODNs at varied concentrations. MTT assay was employed for quantitative evaluation of the
CF proliferation. Collagen synthesis in the CFs was assessed with hydroxyproline, and the cell cycle distribution determined
with flow cytometry (FCM). Results With the increase of the concentration of AP-1 decoy ODNs, the absorbance at 490 nm
(OD,y) of the CFs decreased gradually as shown by MTT assay. Treatment with 100 or 200 nmol/L. AP-1 decoy ODNs
resulted in significantly lowered OD., of the CFs as compared with that of Angll group. The concentration of hydroxyproline
increased significantly afer treatment with 10”7 mol/L Angll in comparison with the control group (P<0.05). Hydroxyproline
concentration in cells treated with 100 or 200 nmol/L. AP-1 decoy ODNs was significantly lower than that in the 107 mol/L
AnglI-treated cells. AP-1 decoy ODNs decreased the cell percentage in S phase and increased hydroxyproline concentration,
but increased the percentage of cells in G/G, phase. AP-1 decoy ODNs at 100 and 200 nmol/L did not obviously affect
Angll-induced CF prolifersation and collagen synthesis (P<0.01). Conclusion AP-1 decoy can inhibit Angll-induced rat CF
proliferation and collagen synthesis possibly by affecting the cell cycle distribution.

Key words: cardiac fibroblast; AP-1; decoy; angiotensin II; collagen
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KRR Il (Ang 1) R A R4 CFs 138 58 15 7 AU BE SR &
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TERITFEE, N\ / MEEEEFRES, &
BBt~ Angll {23 CFs MBS T B IR B A R,
C EFET AP-1 KFHE A BAAYEL T AR
FEFEAKE, BT LA / W Ang TR 3F CFs #y3
5 R B TR B8 RS, S5 F LUK B F AP-1 S0 5 0
decoy ODN's REZ J/D ¥ ) CFs B 14 58 K2 0 2 e TR HY
B, EMARMIERE , B9 o g B st 0 BUAR
@FQﬁ—HHﬂ’f&:EET}\IAEﬁE@ decoy ODNs, #iTH %t
Ang Tl 3IEHY CFs 35 K it R4 iR A0 % 0

1 HEfAE
1.1 SL¥shipfottit

FiE1~3d 1 SD RE(EHR), lidh Il R
BEh oM, Angll . BEEAB. —F IR
(DMSO) d & # £ (MTT) 3 M T Sigma 2 & 7= i ;
DMEM ¥ 32 2 T Gibcol /A &l , # i BEH ,4 °C
BRFE; RSB G IE M THOMN I EF Ay H R A A,
i BT 56 C/K W 30 min K iE ¥h& J5 4038, -20 C f#
F#; BERRA lipofectamine 2000 ¥ F Invitrogen 2 F) ;
CO, %3246 (2 B Thermo) ;3350 %I [ 3l B B 46 T R
(Beckman);Profile I & i X 40 g > #71X (EH
Coulter)c ‘
1.2 F¥% )
12.1 CFs ## A% £ TWAZHFTHBERL 1~3d
B SD KB, 4 CHI D-Hank's 5% 1M, BY A%
1 mmx1 mmx1 mm K/ R, FEF D-Hank's W, /il
A 0.25%% EDTA WBEESTE 37 CT @8 4iM, =&
5~8 min Y& —K4HHL, I M AR 10%86 2 L8 = 8
DMEM $55e MK - #44k, LA 1000 r/min B.L> 5 min,
AR EKE T & 10%8 4 L7 S DMEM #5 5F
W, #E 5% CO,.37 CHLFIEE &M T HEFF 60~90
min, #R 48 CFs M5B 8 5 5 4 3R | R A 25 R G BE
B, FEEEFRE, BT AMEA CFs, MAFTH 10%
fi6 4 M35 B DMEM S B4k s e, SRBA
SEEEE AR P E R TEUL4
WUBhE F 3 At 4 0 BT 9 CFs, 2L R 1K 98%LA
b AERKIERAR, 13 G0, LR 2~4 U4,
1.2.2 2L AP-1 % ¥e.% 5 Decoy-ODNs 4~ & ) ¥
5 H F B4R E Transfac B 2 [ 8 % $088 B b 5 B
AP-1 W% 485 TGAGTCA, &/ EHLHBY R T
AP-1 Decoy-ODNs;5'-AAAGCTTGTGAGTCAGAAG
CTAA-3',3-AATCGAACACTCAGTCTTCGAA-5'; &
7 ) AP-1 Decoy-ODNs J¥ 31| .5'-AAAGCTTGAA
TCTCAGAAGCTAA-3';3-AATCGAACTTAGAGTC
TTCGAAA-5', iR W 5E DNA ¥ TaKaRa /&)
AR, KETA MBERRE,

1.2.3 MTT s & k4% m w A3 350 % CFs 1Y 2000
A0 HE / FLEEFRTE 96 LA, 7E 37 °C.5%H0 CO, K
FNRRE T K97 ;76 30%Rl & B, CFs 7E I W 3 7 5
#k 24 h, RS H W K4, A Lipofectamine
2000 # R / &FH 1:3 IR 5 18 decoy ODNs,Ang
0,7 2405, KiEEF, BILIMA MMT 20 pl, 4%
BLHESF A b WFF AL EETR & B, BALIA 150 pl
ZH IR, RHIES 10 min (545 80 ERERE
G BRI B 490 nm I 4% 4b I %€ B Y6 {E (OD,y) ,
SN SRR I 40 i B FLIRE
1.2.4 CFs % LA LM ARASTHMNE BRI E
FRAKAEMEHARER L EEHERNSE,
LA L CFs 378 HIERIRIRS &, BOF 4 K#ICFs,
DL 2.5%MI BRESTEIL, P& 10%A6 4 35 6 BB 4L B
DMEM #55% B R QMM B 2.5x10* 4 /ml, A
T FERREFRERESR 240 5 , BIELBRHE, MAR
FIAL R R AR & (R A Y TR
BRI T B IR ERAE, /A CFs 35 3% L ¥ 7E 550 nm
Ab#) OD fH, I EEE (ng/ml)=(WEHEFLE —=
HEBRGE /R EE RO — = A EROLE ) <45
R T AR I B 1 (ng)= BINEM /13.4%
1.2.5 @ A Bey @ £ 02 CFs A 1x107ml E#F 6
LR P, T i 1% 3% DMEM 33 24 h J5, LA AP-1
decoy ODNs, W EFR A M, BF F Sml 4 CHAE
B PBS 1, 2248 i A-20 CH¥A Y 95% M Z. B8 15 ml,
8 HAR W E K 70%, VK 30 min 250>, B & T PBS,

VA% B 1x10°~1x107 4~ /ml, BUERAHE

W MA RNA 8§ 37 C/KI& 30 min, [ 2 RNA, A B
TR BE YL YR , Uk J5 8 20 mg/l, A% 4b VK ¥ 30 min, b
PLAT A 300 B R Wit g ff&iﬁmmmﬂﬁmfﬂm
DNA & B E 40 b v FA 3
126 ZBHY>ARLE LR 44.OFNBA . TM
% DMEM 5 #% %, @107 mol/L Angll 4, @107
mol/L Ang I +decoy ODNSs 4 ; ¥ i§ i #& -decoy ODNs
BAWMAE 107 mol/L Ang I K ify ¥ ¥ HE S H
B, HHAKWESFR 10,100,200 nmol/L,6h J5 B
P HLE 10" molV/L Angll XM EHEFHFE, @107
mol/L Ang I +200 nmol/L %% %% #J decoy ODNs £
(M-decoy ODNs),
1.3 gt aE

BRI R PR B b e 22 % , 5 i SSPS13.0 %k
34T 8204, ALIE L BCSR FH SR AR Y B L Y
ANOVA Z#7 , B L8k FH SNK #:,P<0.05 BB 4
BEI-S&

2 &R
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2.1 Angll & AP-1 decoy ODNs # CFs ¥ 54 #9 % "

Fi MTT ¥ W 52 7 Xt 8 20 ODuy B N 0342+
0.096, Ang I YEF 24 h J5, H OD,y H 0.451+0.014,
BAGIH$E L (n=9,P<0.05), i #£ 10 nmol/L ,100
nmol/L 200 nmol/L decoy ODNs i/, F MTT
¥ W 59 ODyy 43 5120 0.382+0.052.0.329+0.04 F0
0.214+0.25; Bl decoy ODNS ¥ fil K, 0D, 1 %
¥ 8 2>, 100 nmol/L 200 nmol/L. decoy ODNs 4 i
OD,,, H B BT Angll 41, iz 4F 19 200 nmol/L
decoy ODNs 5 Ang T AZ IR HF B EHER
(0.451+0.014 F 0.439+0.013,n=9,P>0.05)

2.2 Angll & AP-1 decoy ODNs 2§ CFs s} i% & A it 89
e A

10"mol/L Angll ¥EF 24 h J5, HIEFHF W LIFEWH
BHARKEN(2.35+0.06) ug/ml, B & & T X 4
(1.45+0.05) wg/ml(n=9,P<0.05),7E 10 nmol/L ,100
nmol/L 200 nmol/L decoy ODNs &£ F T , il 15 40 iy
B LB R & B4 510 (2274017) pg/ml |
(1.38+0.17) wg/ml F1(1.26+0.05) pg/mi, BEHk B 1 5
SR Hbh 100 nmol/L 200 nmol/L 4+ 566 & %
P H Ang I 51 E M BRI T, M54 decoy ODNs
¥ 8 MR (2.30£0.12 pg/ml,n=9,P>0.05),
2.3 AP-1 decoy ODNs + Ang Il # % CFs %9 56, B 31 49
¥

107 mmol/L Ang Il 5% CFs # S 1 & & R#& X

PR 2H B B 84 5 (21.9320.71 1 10.93+0.20,0=6,P<0.01),
M GyG; 48 i 85 & 3 2> ;100 nmol/L .200 nmol/L
decoy ODNs T i 4H S i & S H M B btk Ang T 4H
&, i Gy/G, A 48 ffd BY & ¥4 i (P<0.01), 1 28 38 200
nmol/L. decoy ODNs T Mt /£ F§  (21.32+1.54,n=6,
P>0.05)(%& 1),

* 1 RERE decoy ODNs ¥F CFs 48 At & #3 i &4 1)
Tab.1 Effect of AP-1 decoy ODNSs on the cell cycle
distribution of CFs (n=6)

Cell cycle distribution (%)

Group

Gy/G; S G/M
Control 76.03+0.71 10.93+0.20 13.05+0.72
107 mmol/L Ang I 55.47+1.42* 21.93+0.71* 22.6+1.5
107 mmol/L+10 nmol/L 60.7+0.64 18.14+0.26 21.18x0.59
107 mmol/L+100 nmol/L 65.11+1.02° 15.2620.69° 19.62+0.69
107 mmol/L+200 nmol/L 74.33+0.84° 11.53+1.55° 14.14+0.85

107 mmoV/L+M-200 nmol/L  55.12+0.69 21.32+1.54 23.57+1.12
a: P<0.01 s control group; b,c: P<0.01 vs AngII group

3 itig

FE R ML A LB 8, B R ImE B EN
4, Ang Il 195 BB R I, S 300 WL 41 AR 2 A1
O WUBCE HE 40 Y PG P8 450 BRSO, MTT WG
60 AT LA B FA) S I3 3 37 B4 16 4 S 1 T 4 o R 3 4

Mreb S HATE 2 3R AE A5 v 25 Hh 3% I 40 BB R o 3 FE R
B, BAHREIAE Ang I BB T, 40T S B 4HAE B
Sy He B B3 i, Wi 4b F GyG, WP, 38 CFs 7€ Ang
MEMTHEABBERE, £ 20K EZHR AP-1
decoy ODNs BB % /> Angv i 519 CFs S #1, #§/n
Gy/G,, &/~ AP-1 decoy ODNs A Li#li#] Ang Il 5%

HITEAE A, BTSN UESE , Ang IT AT AR BOK B

O AU R R AL, SR —2,3F
FBWRIUESL Angll Xf CFs fEFH, EEEMNE , AP
K3 AP-1 decoy ODNs RE B B i il Ang Il 5 S 1Y
CFs MIBR MG, FHF2MERN, Hal I AP-1
decoy ODNs BE# I il AngIl %5519 CFs 138 78 Fl
A B, 7R AP-1 decoy ODNs A] g7 1 iil.0 AL
AHALBIFER , I BIG R LE / O AESE G A B
BAEENEN,

R F AP-1 B E A c-fos.c-jun %K E
F =41 53 3B B Fos K% (c-Fos FosB Foral \Fraz) &
FH A Jun 3 (c-Jun . JunB . JunD) & H, BA1# T3
ERPEEHERFAE O 5 Jun)BESE(Jun 5
Fos) Z3RA4 ¥4 %% BT AP-1, AP-1 7640 i3858
T SR B R 4 40 B 25 R L PR G 2 3K L I AR 9T IR SE Ang
I AT DAGE 2 006 5 % T AP-1 {23k CFs 33, 78
ARG & B E 4t AP-1decoy ODNs, =41
W N REF AP-1 AIBRENES T4,
WK R, NTERHE RO E LD Angll F S0
CFs 3% 58 Fll & BB R , 17 28 22 1) AP-1decoy ODNis 3%
HYER , ¥ — 3 F 32 AP-1 78 CFs %5 B M 390 58 B R
W REERENER,

B2, AP UESE Ang Il A LA #F CFs 38454 0 5
JRE A IR, AP-1 Sk — A B0 5 PR T B e 952
HEMWEA, B decoy ODNs $ A , BEB W > CFs
P FIBEIE (B o X e 98 R IR BY T B 4 . T 0
TREEF 44k (s R A BENL A , W 6T SR AL BRI L

BEH .
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EXEER SR ETNEETS

LEH ' E FLE AL BAEI AU (HFTEMNRE GFEREFR V0B AFE FTESHFR, S
A M 5105152 § RE B A E IR 256 16 A3, T EX 050800)

WE:. BN WS ARBRBROBETZE&MF, i UERBRTARARKG S BV FRER, UERBRMAGEE
(HPLC) M 43 M i Jr o , SR A IE SR ki R o R BUT B Y U R 2B (A) BRI B (fF %0 (B) R BAHE (C) i
AR, SR WS KA AR R R B E R RN, MRS R TE N CBA,, B YRR A N
VBB 120 h A ENZGH 8 (58 . Z BRI RN 75 %, X T LRI RE RIS BRE, DRRERE, B

RAMAFRILZRFIERLA =R HE
REE A RET BRI A A5k BRI
FE 4% S RI-39 N ERARIRES A

25 R T F 7 77 I 15 B ) 10 — b 4 e 25 42 7 b
S, B 2409 L0 75 B L% oh 254 T AL, B I Ak
W AR L B AR IR TR, 3% R BT A
RS FTBRR , TF 3855 I i 2 — ol TE 3 3
FEREZKEFROTRIALIT SRR,
BHBETE RO E HEEAERE SRS
GBI AT B . NIRABII 3 KT R8T
(8, B RRBUT 2 AR 2 b 4 T, R S LA 25
BT FTERBR B & B NIE AR, R I I e 3
HERBUT Y, 8 A PR R 24 3

1 ENRY

% E Waters /2 7 5 80 80H .35 4L , Hypersil BDS
C18 474 (5 pm, 4.6 mmx250 mm , KEK R 455} 2
128 BR /N 5] ), Waters515 BIZR , 996 — 1Rk B B3 &

7% 5 3 :2007-12-02
EEEN . DFE(1964-), 5  FERT L B LW

BAEER. R (1970-), &, B, WL, #E.020-

61648261 ,E-mail: zqhyar@]163.com
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) 2% ,Millennium32 T YE¥5, # 4EK 2% (Mill-Qplus
USA) ; SK5200LH %I B 75 S A (- W R S U8 -
B/ 81,200 W, 59 Hz) ,R2000 %I 8 T R (3 B
WALRE ). AP (WS MTLHA
7)), P T R & (W E P EZG S SRR,
#t5.0773-9910) , B A Z BN E F 28, K hadifh
KB ALK, AR R (M AR 2R ) S e i
ol , Fofb Al 2 R o S A Al

2 MBBROSEAYE
2.1 &EEH

3% kL . Hypersil BDS C18 4+ 47k, WA R
R MBI B N 1%IKEEBRIE W, SRR Ve AR . W
FHH A M 20%%F] 80% , 43 BT B 8] 18 min, B [A] 2 O,
15.18 min, #3hHH A(%)} 20.80.80, HiE : 1 mYmin;
ﬁm‘”ﬁﬁ?’l?’ nm,Ez’EZS %,ﬁ#ﬁ 10 p..lo
22 HAZBRRGH S

¥ % RT3 R T BB &% 2.00 mg T 50 ml &R
R EEEFEAE SOmL EHRE0.5.1.2.4,



