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HFIT TR NEANE, FTE A EFRGAREMERBEAR PR T MM, 2% CTGF-ASODN Ji§ J 75 3 77 41 (ASODN
treatment, AT) % & H§ i K 3 B 40 (liposome control, LC) #1 % & 4 B 41 (control,C) , % ot & # 5 W Z % 4 CTGF-ASODN it
A AT L A A R A T A AR T S M B A B R L, W R Fas ¥ K& 3 RT-PCR # Ml % 41 CTGF,Fas, bcl-2 mRNA # %
K, BRATHEREL2A D ERANTAAAEBEERZE RN, EHHAE AR, LC A CARFLEEMA K NKT
K, BE2UhFLCAMCARTEMMBN AT FER Fas REMBRAFLEEE 7T AT AR - F X Fas TR M K%
FWHER M MEFHTLCAMCAP<0.0D), RT-PCRERKMW, %44 CTGF mRNA MM X2 EWBKM TR a4
(P<C0.05),Fas mRNA %% 1 2 & TR A B4 (P<<0.01), # %4 bel-2 mRNA 52 At BARE % £ %, 4 #&:CTGF
BRXEGHEBREKIREHAEERERAEDEA T, TS5 HE L Fas mRNA REE AR A A X,
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Effects of antisense oligonucleotide of connective tissue growth factor on apoptosis of hypertrophic scar

fibroblasts and the related mechanism

XU Ming, XING Xin" (Department of Plastic Surgery, Changhai Hospital, Second Military Medical University, Shanghai
200433, China)

[ABSTRACT] Objective: To explore the effects of antisense oligonucleotide (ASODN) of connective tissue growth factor
(CTGF) on the apoptosis of human hypertrophic scar fibroblasts ( HSF) and the related mechanisms. Methods: The
hypertrophic scar fibroblasts were cultured in vitro and were divided into the following 3 groups: CTGF-ASODN-treated group,
liposome control group and blank control group. The distribution of CTGF-ASODN in HSF of different phases was observed
under fluorescent microscope in 3 groups. Flow cytometer was employed to detect the apoptotic rate of HSF and the expression
of Fas. The expression of CTGF, Fas and bcl-2 mRNA in HSF was assessed by RT-PCR. Results: 24 h after transfection,large
quantity of yellow-green fluorescence was seen in the HSF cytoplasm of CTGF-ASDON group in a scattered or doted manner,
but not found in that of the other 2 groups. The apoptosis rate of HSF in CTGF-ASDON group was significantly higher than
those in the other 2 groups (P<C0. 01). RT-PCR result showed that CTGF mRNA expression in transfection group was
significantly lower than that in the blank control group(P<C0. 05) and the Fas mRNA expression was significantly higher than
that in the blank control group(P<C0. 01) ; the expression of bcl-2 mRNA had no significant difference between the 2 groups.
Conclusion: CTGF-ASODN can promote the apoptosis of HSF in vitro, which might be related to the up-regulation Fas gene.
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Fas
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1.1 ZZXMAME  Fas 519 . CTGF 514 . bel-
2 1Y) G MR A R AE W RORA RS
A, 8 YL 3 57 Transfectin I B Bio-Rad 2% ®], PE
anti-human CD95 . 5 R HT /& I F eBioscience A
Al BUHE BE HH Amresco #1433, 52 [E Beckman
Culter A7) EPICS XL A1t 41 MY, Leica 23 Hl ¥
At B B BE, MJ Research 24 & PCR ¥,
Heraesus BB5060 CO, 3548 , Eppendorf 2~ F] & .0
Bl

1.2 R U E # 3% B (antisense oligonucleotides,
ASODN) #34- s CTGF-ASODN #§ % 5 51 A 5'-
TAC TGG CGG CGG TCA T-3'. #4725 10 8 R
PR J 5'- S BRI 9EOL R (FITC, Rilg A T 49
TR S A R A "D FRIC,

1.3 38 Ak R 40 R TR WY R AT Y a0 35 R R
i R AR E FRR R G A M ROR A AT TR
R R 3L 16 B LR B 6 ), ok 10 )L AR
W 18~42 %, A 33 %, ¥ AN & L0 FE
JOAE e B TE 1 em ZE A, i 78 AN e ) T 4
s, YOA Jmy ¥4 TC RS G Rt 97 , A B8 I FH IR 245 W3R
J7 . HLURRACR A S 300 . H ek RE R
ABEAEPERIR 4H 2UhR A 4% 100 U/ml 7 5 3% 1%
B R 1 PBS wh e $io , 76 55 57 L h 5 Bk % B K g s
HA, R HIRFL DR H AU HE 2 1 mm® /R, 35
P 6 FLEFRILL A CO. 5324 4~6 h TR E 4
SUYLiRE . RALINA 1 ml & 20 % /04 1L & 100
U/ml %8 Z MR R 1Y DMEM KR, A 37°C
5% CO, R FRAFARLEHT F7, 72 h J5 Bl 824 RIB L 4F
AN &M 500 pl BE SR L 29 2 JRG 40K
TR AR e 2 20 O S R R AT B SR L LA A ROk
Ol,3~5 dAEA—, S5k 1S 5 HE % PR AR E
1 4~8 fRAIAE. 95454 CTGF-ASODN Jig B & if
J7 2 (ASODN treatment, AT) 25 F g oA X} i 2H
(liposome control, LC) Fl=s (1 X%F B 2H (control,C) 3
4,

1.4 mies 3 Btk H T100 J7 £ 5% 09 40
JiLL W B 3R . 1 mol/L PBS #UEE M A 2 ml
0.25% e PG Ak .4 00 B o s g 8 )5 40 i 31 %L,
Wtk 1 10° A4 M, B & T 12 ml DMEM }i 9% i
W IRFT I 5] JE B AR . 24 FLAR, BEFL N 500 pl;6 FL

Mg AL 2 ml, %Y. &b 24 h 5. 40 000 BE =
SOV MG eSS 2 N H EP 4. & MA 50 pl JCii
1 DMEM ¥ 32 W (6 L AR & L 200 D), W B
ASODN A —48 , i 5 5 g a0 i A oy — 48, 4T
BISERRREWE . EEMFHE 20 min. DAUEIE AL
IR /DNA R G, In A4 55 3200, 24 h J5 e
W, GRERNATL AR R 6 fLIREAL 1 pg
ASODN—+2 ul Transfectin,

1.5 CTGF-ASODN & & 4 temie st oy 5 T
REUL ST 24 h OB A5 2 B R A R T A A 0 2R
T E DMEM K535 W oh Pk 3 3 J5 %6, Tt R
£ I U R EE CTGF-ASODN 75 i 2T 4 241 Jifd v 114
1.6 AX@mpRbknmieA = B EE Beck-
man Culter 23 @ () EPICS XL %! =X 40 g A 2k 17
DNA & & 1Y 50 25050 B, A DI T 2% B B A A2 Ak
OISR RE YL S 12,24 ,48.72 h 40 L, B RE A 20
AL T5X10°4 .1 500 r/min B§.L> 5 min, FEE 5
FEW . 3 ml PBS PE# 1 K. B0 K BR PBS. iIm A K
WA 70% B L BER E . 4°C,1~2 h, B0 3rkE
EW,3 ml PBS & 5 min, 1 000 r/min &4 5
min. 723 PBS,1 ml P1 J4i 4 A, #OLEH 30 min
BURT EALAS N, o 25 06 (488 nm) ik, H:
WK FTIEK A 630 nm, B WL, WA
FRARA 2 i 8 T B S A AR AR

1.7 AXmR¥EN Fas £ KE R ER
YeJ5 12.24.48.72 h 4 M. B FEA A0 L ECAS > F
5X10°4~,1 500 r/min &> 5 min, 37 2K F W,
PBS 7% 1 K, B0 Bk PBS, 4% £ R HBEFE 2,
ACHR, BOWEMM,PBS ik 1 #,HET 1
ml PBS 1, BEEAINA 20 pl 3t Fas B30 BEHLIK IR
FRA), 4°CHBEEHFF 30 min, 1 500 r/min B> 5
min, 2 BR YL @K . PBS YE¥ 2 i B AT B ARSI, A
SC8 R PE B ARDUAR R I 488 nm . & K
KM 575 nm,

1.8 RT-PCR #m 48 % & B4 & ik

1.8.1 Bl 4# i R Primer Premier 5 4%
319,34 GenBank Blast A7 [l A R 5 & 1K,
CTGF 51 # /. F 5'-GCC CAG ACC CAA CTA
TGA-3";R 5'-AGC CAG AAA GCC CAA ACT-3',
WY =Y K E R 252 bp, Fas 51 % K.
F 5'-AGC TCT TTC ACT TCG GAG GAT T-3';
R 5 - TGG CAA AAG AAG AAG ACT AAG C-3/,
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W P 5= K A 335 bp, Bel-2 5l 41 4.
F 5-ACA CTG TTA AGC ATG CCG-3'; R 5-CCA
GCT CAT CTC ACC TCA C-3', Fily™ 3 r= ¥y K 5 o0
318 bp, Bactin 5l #H:F 5'-CAG GAG ATG GCC
ACT GCC GCA-3';R 5'-TCC TTC TGC ATC CTG
TCA GCA-3" . WA 34 =W K B2k 275 bp,

1.8.2 4 Mfe & RNA #| & fu k& W4 R 4b B AN
MR 24 h SR 4EAN I, PBS ¥k 2 WL A A 1
ml TRIzol, I8 2], A VK L JCE 15 min J5 A S 1
W 15 s, FIREE 2 min, 4°C 12 000 r/min &>
10 min, ## FEKME 1.5 ml 08 Fd, 2w
BV AT )G . VK EJCE 10 min, 4°C 12 000 r/min &
£ 10 min, PR 1 ml 75% & Bk &K, 4°C
7 500X g# 0 5 min, L 1 ml oK L BEVE SR DUHE . &
M. A JC RNA B9 K% i RNA JTIE & 60
plo BU10 ol #BE 1 000 £, 1 752 249006 BE 3t
Wit Doso 5 Doso o VA Daso/Daso B G RNA Y
SERENE S LR, DL Do (HAf E RNA WS IFR B 24
WRER 1 g/ el FH VP A8 P B JiE H TR A T RNA 58
B,

1.8.3 RT-PCR K J (# # %) 4 Ml CTGF,Fas,
bel-2 mRNA % RT RWAKZR N NI FEBEHLS]
Y1l (150 ng) . J& RNA B 7K 12 pl, 1A 25°C,
B 10 min, oAb HHAT AL B 40 S RNA 5 pl
(1 pg/p) »dNTP Mix 1 pl, B2 F 65°C, it ® 5
min, W E K EE /D 1 min, )1 A 5 X first-band

—
150 pm " 6y

B 1 HEREEEMME CIGF-ASODN K5 115 R
Fig 1 Cytoplastic distribution of fluorescence in HSF of 3 groups 24 h after transfection (FM, X100 )
A CTGF-ASODN-treated group(24 h); B: Liposome control group; C: Blank control group

2.2 CTGF-ASODN #f & £ % @ jo A = 09 %
W SRR 24 hJE LC M C H LT 4E4n

buffer 5 p1,0. 1 mol/L DTT 2 pl, RNase Inhibitor
(40 U/pD 1 plIRA)JE 42°C 2 min, iIIA 1 x1(200
U/gl) Superscript [ RNase H-Reverse tran-
scriptase,42°C 50 min Ji,  70°C 20 min, % 3%
SN BT KiE Ein A RNase H,37°C JUE 20 min
1 336 % Sk g K3 Ji5 #E 4T PCR L,

PCR W& & H .5 X PCR Buffer 5 ul, dNTPs
(10 mmol/L) 1 pl, Taq H 0.3 pl ,F.R 51% (10
pmol/pl )& 1 pl , FRWFE 4 A cDNA 2 pl,
J¢ RNase ddH. O 36. 7 pl, IR A5 F 94°C 4 min,
PCR JZ W 214 :94°C 45 5,54°C 50 5,72°C 1 min, 30
AMEI,72°C HEMf 7 min,
1.8.4 1% B E R A %k W PCR =¥ 8 ul M
ERZWW 2 pl IRA B, 5 pUC Mix DNA
marker — A2 7E 1. 5% B g M &E I b L vk oy B 05 L TR
b ZBEGL AR 10 min, B 5 HT AL CUVP) 1 BT 43 B7
g5,
1.9 gitza® HEEEL x s o, 0 &%
0 20 B AT B R Oy 22 40 B, i AR Sl SPSS
10.0,

2 &5 B

2.1 CTGF-ASODN £ ¢ empamegos AT
HANMIFLE G2 24 h J5 40 BT N AT AT R B v Ak 60 ¢
I BB SR A (B 1A L LC R C 4 4R
e N AR W5 (BT 1BL10)

JERET- R IR E2ZR 0 AT 40 R0 S35 n,
S ET LCAHMCHP<0.01,£ D,
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Tab 1

HLARSENAHEMBBATENILE
Effects of CIGF-ASODN on apoptosis of fibroblasts from hypertrophic scar

(n=3.,7+s.%)

Group

Time after transfection(z/h)

12 24 48 72
CTGF-ASODN 6.5320. 65 24.56£0. 44 20.15+0. 57 35.60£0. 35
Liposome control 4.0540. 82 2.9240.63" " 3.1540.67" " 1.8340.39" "
Blank control 5.6710. 26 4.1840.85* * 5.0940.22** 3.5340.29* "

** P<C0. 01 vs CTGF-ASODN group

2.3 CTGF-ASODN 3F Fas &1k Rk o4 Hoh 46
YeJ5 12 h AT, LC A1 C 280 A= M i IR A 2F 2 20
Fas ZKMHERBE RN E 2 R AT ARG 24,
48.72 h Fas Z LR KRG W R & TGS 12

h(P<C0. 05), 1 LC 41f1 C % Y5 24.48.72 h
Fas ZIABHMHFRER S 12 h TR EER LG
24.48.72 h £ WA 5 AT 4 Fas Z R MR A FH
WBEF LCAM CHP<<o.01), WK 2,

& 2 CTGF-ASODN ¥ B £F 4 40 Ffl Fas 32 {4 3R 1% B9 % Mg
Tab 2 Effects of CTGF-ASODN on expression of Fas in fibroblasts from hypertrophic scar

(n=3,7%s5.%)

Time after transfection(z/h)

Group
12 24 48 72
CTGF-ASODN 11.340.55 44, 640. 48 40.540.77 36.640. 25
Liposome control 10.540.52 11.2+0.23" " 13.5+£0.60" " 12.3+£0.19*
Blank control 12.5+0. 36 11.8+0.15" * 12.9+0.32" " 13.3£0.26" "

** P<20.01 vs CTGF-ASODN group

2.4 CTGF,Fas,bcl-2 mRNA % ik & £ RT-
PCR 4558 (B 2) & W JL 20 CTGF-ASODN fE H
24 h, CTGF mRNA A% 2 ik it B AL T 25 11 4] id
2H.(0. 450 s 0. 863, P<C0.05).,Fas mRNA ik H
YT A X R4 (1. 294 s 0. 090, P<<0.01), bel-
2 mRNA W4 1] Jg 2. 7% 22 7% (0. 082 wvs 0. 084),

1 2 % 4 5 6 7 8 M bp

400
300

270

E 2

BASRELRAERAMD
CTGF,Fas,bcl-2 mRNA K &%
Fig 2 RT-PCR analysis of CTGF, Fas and bcl-2

mRNA expression in 3 groups 24 h after transfection
1: B-actin(transfection) ; 2: bel-2(transfection); 3: bel-2 (control) ;
4; Fas(transfection) ;5;: Fas(control); 6: CTGF(control) ;7: CTGF

(transfection) ; 8: B-actin(control) ; M: DNA marker

3 W it

CTGF & — BB i ¢ B % 8] 78 5T 44 f A= 1< A
T RAEZFAY N, PRI REERT,
GTGF ik BE 23K 5 4 5 19 58 1 5 2F G- AL 900 1 &
A VRV SE, Jr WA R B CTGE 16 N2
A PRI AT AE A0 B b o B AR GRS AR S A 1
BRI LT e bR e 5 BRI, i 4 97
TEWT TSI LT e i & FL G T CTGF e X SE# 1
M2 N LT 4 20 B 1 3 58 W] W 52 2040 R, CTGF
mRNA R E U B b. &8 0% S8k WA
JFEF 44k /N BRUFE T CTGEF mRNA #9335 7K - 8
W, $88 CTGF 74 4e 4k s o i b B
HEAEM . Chen S5 B4 & BN IR PE R CTGF
TE I Ak Y L R AT 48 240 i R B 4 A v 2 i
IR FEAA 3 W 14 T AE PRI AR TP A

Bl 3 A o Fas AR TR R R RE SRR YT
ROz WA A3 3 T2 S € Hoh 46 e SO IR 44
AR LHAR, R X (antisense) B2 1967 4F
B2, 19784 Zameenik %5 B WK R 18 . BB
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2 (antisense oligodeoxynucleotide, ASODN) ] #Ji
) X AR A A9 AL BRI A KRR K
HAZ AR 55 7% 538 I 55 521 19 ASODN EAEH —
T ) L) 32 I A 9 A0 2B B R B 6 F 5
FE S — R AT A B2 09 25 W T 136 97 988 0 o 75 J%
S,

X B3 25 R E W A A R R 41 4P A
e CTGE 3R (5 K P 225k, H ARk
SR RIR A AR EA S B -, Fh
H i il = BHAR () 5 2 MR Sl W BT S S 56 A%
P 1 A B BB L AR B 5 8 CTGF-ASODN X 4
A5 35 B 38 A P RN R TR A £ 4 40 i Y CTGF
PEAT BT, LA CTGFE o386 Ak o 9 918 0 7 (0 4
KA, 5250 45 R R WA TR A3 T CTGF-
ASODN FEA RUHE A 2T 45 40 i N, 6 25 i 40 ok 7
HbE Je 3 R 8 5, CTGF 2N R B T, X EH
CTGF-ASODNRLI) &5 T = SCHHI/EH .

Fas (CD95) J& i 5 4l i 98 1 iy & 22 i 28 11 4y
T BB Ty A 5 R A A 0 e O T A0 e R R
Z—0%  Wassermann 20V B 98 & BEAAR A 855 55 40
ARSI LT SR AR I Fas F3K080/0, ABFoTas R %
B, CTGF-ASODN A LI % BHWr CTGF &K 3Rk,
HAER M AEAMMIA Tk . Fas 1R H AT - 0F
RPEBIERZ — AR LI P Y AR e
HARIR B 3G . pl U T DL B 2T A A0 i O T
A REH Fas 51 & 4 ., Wassermann 21 3 o iff
TG A VR R A8 5 R TE R N A JL I S A% 240 % T O
TV AR Rk, & B A MR A 41 bel-2
R B i E R BRI T v AR AR B 3R R
UMM E R LA bel-2 ik, ALK HE— L F
S MARAN B SR 0 1S A PR R AT 4 A0 A
bel-2 # ik, H%4 CTGF-ASODN # L j5 ik B A
R A b 5, H T Wb 38 oA O 0 T R U 9 L P O
TE B 40 i O T B A AT AR 5 OMIL AR PN 3R B A % G

AR KRBT L T CTGE 5
TGFR WRBF L&, 5 TGE-B, M L, 764 B

RET CTGF MR IXIKFARAL, 7 B 3 275 [H] 1 40
JfLrp 2R 3k L FLAE Y A 32 2 R BT 4 4 2 21, DR ot
TERI03 18 B 5 AR Ak e iof B v, CTGF wl fig 2
— R S SR A A e PR R Y T T4 g 2 U
B FE RN TGF-Ru 0 7 21 4 Ak 95 i 114 48 41 il 2=
KW, Wi, 7680 18 52 52T 4k 4k i 72 b, BH
CTGF ikl g J& B 5 B BT 7 s 1M
IRk,

[Z % x #k]
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