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(=] HIY  UIGTERSE 4k 2H 2 4= K H 7 ( connective tissue growth factor , CTGF) 3 XX T B AR
A T6 (hepatic stellate cell T6,HSC_T6) FA: ST, DA M Ha%H 40 g 4% P )5t ( Proliferating cell nuclear
antigen ,PCNA) .CTGF #%4 2 o5 (integrin alpha 5, Ttga5S) Fll I B BEJR (collagen |, Col 1 ) FEik 5200,
Jiik ¥ CTGF-shRNA J 8 /8 s HSC_T6 (L34 ) o Z5 i #E/E YL iy HSC_T6 ( 259 B 41 ) B AR B YL 1)
HSC_T6 (IEH41) YEXT B, 76 B 3B T W 4 8% e HSC_T6 4= K 5 4% 8 9% 6 8 1 (green fluorescent
protein, GFP) {83k 48 4k ; R ] CCK-8 (cell count kit-8) ) Lt 845 | Bl /e HSC_T6 [3G 5 1% 10 5 int X 240
JaA (flow cytometry , FCM ) 45 gl 8L HSC_T6 BT 1E M. . & & PCR . Western blot I s 7¢ Y 4u ik
2200 KL PCNA [ CTGF ItgaS il Col 1 fFRiA7AE L, &5 7R DR T WL 4 gL 1) HSC_T6 15 3%
ik GFP, CCK-8 Z5 51350, 5% BEAH L, UTEK CTGF LN i HSC_T6 AE K g 52 41,72 h Jrif H 2= % A
Bi il L (P<0.05) , FCM Ki4s 5 §oR, TSk CTGF P Al 755 HSC_T6 # 1=, it PCR, Western
blot J2 2 5¢ e 240 M Ak 2 45 B UF 52, Uik CTGF 3 [ 7] £ mRNA &%Eﬂiqz‘ﬂﬁ—l:ﬂ HSC_T6 11
PCNA [CTGF \Itga5 55 Col I f3RiL, GXFIR AL, 2 R ARG 11225 L (P <0.05) . &5 Pi#k CTGF
FLH A T HSC_T6 1) PCNA [CTGF \Ttga5 K Col T fyFR3k, Ml HSC_T6 By K, 1]*35'51 HSC_Te6 H1-,H
HLEI AT REA HSC_T6 f) CTCF/ TtgaS {55 1 32 B SR A K o
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Effects of silencing CTGF on apoptosis and expression of extracelluar matrix

proteins in rat hepatic stellate T6 cells
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[ Abstract | Objective To investigate the effects of silencing connective tissue growth factor ( CTGF)
gene on growth, apoptosis, and expression of proliferating cell nuclear antigen (PCNA), CTGF, integrin
alpha 5 (Itga5) and collagen 1 (Col I ) in rat hepatic stellate cell line T6 (HSC_T6). Methods The
CTGF shRNA lentiviral vectors with high infectivity were transfected into HSC _T6 cells, and the cells
transfected with empty virus or not transfected served as control cells. Fluorescence inverted microscopy was
used to observe the cell growth and the expression of green fluorescent protein ( GFP) in the transfected HSC
_T6 cells. CCK-8 assay and flow cytometry were employed respectively to detect the cell viability and
apoptosis. The expression changes in PCNA, CTGF, ligaS and Col I were measured by real-time PCR,
Western blotting and immunofluorescence assay. Results Microscopic observation displayed that transfection

with CTGF shRNA lentiviral vectors resulted in high expression of GFP in HSC_T6 cells. CCK-8 assay showed
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that silencing CTGF induced inhibited growth in the transfected cells, with significant difference since 72 h
after transfection (P<0.05). Flow cytometry indicated that transfection of CTGF shRNA lentivirus led to the

apoptosis of HSC_T6 cells. The results of real-time PCR, Western blotting and immunofluorescence assay confirmed
that CTGF shRNA lentivirus effectively down-regulated the expression of PCNA, CTGF, ligaS and Col [ , with
notable differences when compared the expression in control cells (P<0.05). Conclusion Silencing CTGF

can down-regulate the expression of CTGF, ItgaS and Col I , inhibit the growth and induce the apoptosis of

HSC_TG6 cells, which might be closely associated with its interference for the CTGF/Itga5 signaling pathway.
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25 25 A SU1E T ) S5 R a3 A 08 I &1 4 b
(hepatic fibrosis, HF) . 7E JH- A Ak 55 -9 9 95 28 2o 72
i HF & A A] Bt i g B AL Al o 15 1k 1S E 1 R
ZHJifl ( hepatic stellate cell,HSC) J& HF &4 5 K )+
LERASTY HSC Al i B A RS 40 Wb 25 Fh 440 i A 3
(extracellular matrix , ECM) ,{&fff HF g7 i, Horr [ B
JiZ )5 (collagen 1, Col 1) X} HF AYIE A & 4 3 5
TR,

25 45 4l H A K A T ( connective tissue growth
factor, CTGF) Jg& — i &[5t 200 i 25 11, A 3 ) 4% F 2 &
2O AVZ RS T At - B AR TR, SR 20 2 SR 2
HEAb S R SEHEIA Y, B4 & oS (integrin alpha 5,
ligaS) JEREA R Z K P M EE — R, 2R HL
AL oA . A E LR RS R D, CTCF
5 lgarS [M7EAEAN LR BEAE I 0 ZRNEF 4141
H1, CTGF Ttga5 615 T+, 76 HF 4141, CTGF | TtgaS
AFEAThE OB R . 2R AT, JuH CTGF %f HF
(1 5 o R ) T B R R iR
JEA 5 CTGF/ TtgaS {5538 BEAHDC , M P IESE

it — RV CTGF/ TtgaS {5 538 P& 5 HF (141
RN, AW 55 F T AT 40 A8 0y 45 CTGF K& X 1Y
CTGF-shRNA 455 27, 8% Yt T 2 bk 40 Jfd T6 ( hepatic
stellate cell T6, HSC_T6) , M 2L T 4L CTGF FE ik )5,
HSC_T6 A K 5 U8 2145 O, LA B 3 4 40 M A% Bt )i
(proliferating cell nuclear antigen, PCNA) | CTGF | liga5
Fl Col 1 WyFIRAEAL, IS/~ CTGF 7E HF By 4F HI A0
AIRERL
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HSC_T6 #R 1A T v+ [ B2 e FE Wl 4t g )2 . 2 &t
PCR G £ 00 F o (5 3 S/ 9924 75 CTGF  TugasS
PCNA 5 Col T HL{N T3 Abcam 237 ; i L5 19
FIE Sigma 23 75 3190 4 BT b B _E SRR 24 7

DMEM 5% 37 3£ W F 22 [ HyClone /3 H] ; PVDF i) T+
%[5 Bio-Rad 23 w] ; Annexin V-PT 4 i i 745 01450 &
9 F H 7% Dojindo 74 F] 3 3 P %% YL i 7] Lipofectamine©
2000 It H 2 [F Invitrogen 2\ &) o
1.2 7%
1.2.1 HSC_T6 [y B¢k | 4320 B H A UL
HSC_T6 4] CTGF-shRNA 55 /Eee By i HSC_T6 11y
AR 5 IR YY i HSC_T6 fit) PCNA 23546 45 2 1R
RTIS236 " 64T . #54F CTGF-shRNA f) pCDH 185
BEEARS EFL F CMVT J5 31, 23 Bl 3K s 4 e 5 R
I ( green fluorescent protein, GFP) 5 shRNA [ 3 ik,
L CTGF-shRNA 45 2 J& e i) HSC_T6 Ky SZI02H , 25 %%
BRI IR 1) HSC_T6 43 51| hy 2 i B4 A 4
1.2.2 33 ik CTGF-shRNA Ay HSC_T6 358 1 i 4
Mmoo Ayl dE 4 CTGF-shRNA J5 #5872 h 19 4%
41 HSC_T6, i i B 24t ff A2 W, 2 Fh T 96 fL Ak (3 %
10° A~/9L) , 4F4H HSC_T6 ¥ 8 4 D fL. 4kks 5
24 48 7296 h, 35S i CCK-8 357 (10 wL/fL) , 1R
5], 4828555 3.5 h g, 43 A 450 nm P A &AL
HMHEHER [ D(450) 1, LA D(450) 2 Y #li, 35 5%
BFI] S X%l 4359125 1 45 25 HSC_T6 (3 5E ith &
1.2.3 333%3k5 CTGF-shRNA 1) HSC_T6 & 7=
ZHEHTIEE " A CTGF-shRNA 1845 8 % HSC_
T6 Ji =By, BRGNS o IS EER 72 h J5, 23 5l
AEA2H HSC_T6 &k 100 pL(5 73 ~10 I 400) , %
Jin 196 wL f9Z% v 2 5 L. Annexin V-FITC ¥, {72,
F, HEOEF T2 13 min, 2029 7 min (1 000 xg) .
¢ HSC_T6 ¥ 196 wL MZE bk 5 PL g 11 wL iR
5o WA LAY (flow cytometry, FCM) 737, U2 %
ZH HSC_T6 JT- 1ML -
1.2.4 331k CTGF-shRNA Ay HSC_T6 i AH 3L A
mRNA K3k (19 € 7 PCR £ 53 i ¥t CTGF |
ItgaS 5 Col I KLY PCR 51 (£ 1), JFF
PAA . PA%S 41 HSC_T6 £ RNA Sm#AR, i it PCR
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S35 I 4% 2 HSC_T6 ) CTGF | IigaS F1 Col T Y
mRNA ik, GAPDH AN S, DL 2 (- A ACt
YOy (2745 315 H A2 mRNA R X 26 38 7K,
FETHE S R o R A AR AT I3 1, oAb & 21 5
HEE 2l gt .
*1 TEPCRENEZEREMSIY . Tm ER=Y
PR
/J\/bp
CTGF  |Ji#:GGCGAATGAAACTCCCAGTC 56. 02 200
% : GCAGCCAGAAAGCTCAAACT 56. 12
IigaS i : TGGACCAAGACGGCTACAAT 56.03
i : GGCAGAGCCAAAGAAGTCTG 55.93 173
Coll  F¥i#:CCCTGCTGGAGAAGAAGGAA 56. 01 187
T : AGGAGAACCTTTGGGACCAG 55.91
GAPDH  ['}i#: TCAAGAAGGTGGTGAAGCAG 59.01 111
T : AGGTGGAAGAATGGGAGTTG 58.99

27| FFF1(3’—=5") Tm/C

1.2.5 433 ik CTGF-shRNA Ay HSC_T6 A iE N
23K Westem blot #7 %l Western blot 4421
HSC_T6 @ 1% & PVDF & I, 73 5|2 F CTGF
(1:700) Itga5(1:600) & Col T —H (1:650) f 4] &
1,5 CLME 24 h 5, 400l S5 AN PR I E 2
3 h, PRI BRI EE 52 13 min, GAPDH N2
B R B R 50 B B4 (Tmage-Pro Plus, Media
Cybernetics Inc, USA) % £ #H Western blot 25H7 #4751
AR T, AR5 8 1 R AR kKO AT
AR OB H AR S AR RN S T 400 % R Ay
AT AT AAC, DA IE 25504 o SR e 1, X & 45K

S ARl IERAL D
A:CTGF-shRNA 7 % g ¢ #9 HSC_T6; B % & & 5 49 HSC_T6; C:E% HSC_T6; D:CTGF mRNA # £ & 447 a:P<0. 05,
5 R R A A LA

AR — 55
1.2.6 333k CTGF-shRNA f#j HSC_Té6 ' CTGF,
Itga5 Col T FIk oA fbAmm & E
S VR Y T8 e B AR L IC Fr K5 97 HSC_T6 (5250 4)
48 ~72 h WAL [ E FbTRE S HSC_T6, 435l F 4 C
5 CTGF (1:350) Ttga5(1:500) J% Col T —#(1:450)
HRWEE , T 5 [ 2 ehric B AR —$t,37 CEE
2935 min, PBS Pk, B F, 56 BB 43 i A A
I CTGF \Itigal5 K Col | MR BLb, R4
IEH 4L HSC_T6 My Ab B )y ik 5 s 4L A IRl R
Image-Pro Plus 4% 45 4 HSC_T6 {5 6 [ k45
IKEER AT, A i3 CTGF [ TtgaS f Col 1 H e %t
B H A B K-
1.3 it

et SPSS 22. 0 Geit2# 3 AT I ST REAS ¢ K6
55, e dlim) 25 57, 45 SR UL x+s R, P<0. 05 57
EENIE -9

2 #R

2.1 B3 CTGF-shRNA %349 HSC_T6 & %k GFP

PG AR LI ] DL, 28 CTGF-shRNA 95 #5 Ji% Je
(B 1A) Fizs g 2 5% YL (&l 1B) ) HSC_T6, 7 3K ik
GFP , # 8%t CTGF-shRNA J% 2 Y HSC_T6 (& 1C) A
Zik GFP, HUR YL K3k 90% L |, & & PCR ¥l i
7, B ) HSC_T6 5Ly L8 , He CTGF [y 3Rk
B N, ZRASTHE L (P<0.05, E 1D),

B 1 HSC_T6 iy CTGF-shRNA fFE RNk EB /5 CTGF mRNA RiA/KFHESE PCR &7
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A

1.0 1
mERSSE 4|
0.8 4 _I_ O EH4l
) @ 54
0.6 A
2
E[ 0.4 4 a
a
i 0.2 4
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A:Western blot #-# PCNA .CTGF & & &5 1. 2Jm&EM ;2. EF ;3. 55540, B, PCNA CTGF & & Rkt 2 047

a:P<0.05, 15 44K, 5 J5 A2 bk

B 3 Western blot #&ill HSC_T6 &3t CTGF-shRNA f%& 51 PCNA .CTGF &8 &%

2.2 HSC_T6 it £ ik CTGF-shRNA TFif 3 PCNA #

FAE SR A K

BN AT UL, 5 A dE i (B 2A) BOR G A
(& 2B) iy HSC_T6 #H I, 3k 35 CTGF-shRNA 48 ~
72 h (%) HSC_T6 , F A (AR A2 [B] A8 /)N, 3 1H UL KH A Je
(&1 2C) ., Western blot &l ( &l 3A) & /x, i £ ik
CTGF-shRNA fg % % F i HSC_T6 [y PCNA 5 CTGF
ERIA, ZE R A G L (P<0.05, 18 3B) , 45
$75%, CTGF-shRNA ¥ #% 1] 5% i) HSC _T6 (178 &
PCNA 53k
2.3 HSC_T6 it % ik CTGF-shRNA ) 3 3 78

CCK-8 # il 45 5 & /%, HSC_T6 i 3% 35 CTGF-
shRNA | HAH 55 1% T 25 0 75 IR G UK SR i HSC_T6,
72 h F G 2E S E AW (P<0.05, 81 4)
2.4 HSC_T6 it % i5 CTGF-shRNA 1% 3 /8 = % 8

2HE

FCM A IE 52, 5 23 i 7 SR YL 2 sl 1E 5 4 HSC

T6 45, 1 F23k CTGF-shRNA fg HSC_T6, Hifg 1%
[(28.89+2.19)% | BB ([ 5) , 25 547 Be 1125
X(P<0.01), 454477, i %1% CTGF-shRNA 7] i 5
HSC_T6 1=,

2.5 HSC_T6 it % ik CTGF-shRNA T8 & CTGF.
ltga5 5 Col I #9 & ik

£ PCR(® 6) .Western blot ([ 7) K yE7 )t
Atk (& 8) Kl 7R , i 323k CTGF-shRNA gy
T HSC_T6 fy) CTGF \TtgaS 5 Col 1 ik, 2% 5% H
ALt #FE L (P<0. 01), 45427, T4 HSC_T6
(1) CTGF ik, J8735 H CTGF/ TigaS 15538 # S T A
Col I AIfig/& HSC_T6 A= K Z M B E ML Z—

207~

—— SRR
—— SR

1.5 1

D(450)

1.0 1

0.5 r . . !
0 24 48 7 9%
R FEI] 8] /h
a:P<0.05,b:P<0.01,5 E# 483,57k 5H b4
4 CCK-8 #ill HSC_T6 Bt CTGF-shRNA f5 551

HEIEE R
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a:P<0.05, 5 B AR & RmFAi
B 6 FE= PCR & HSC_T6 B CTGF-shRNA fE&E 51 CTGF(A) Itga5(B)F Col I (C) mRNA Fik

2 3

CTGF(38x107)—> - S—

TtgaS(150x10°)— R R —

Col T (120x10°)— - N —
GAPDH(37x10")~ (D -

A: Western blot 4] CTGF Itga5 % Col | & & & ik
a:P<0.05, 5 EF AT mHE

4 & F M

A
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i
X

E AR

1= 5% &

1.0 4

Z B 2l

0.8 1 _I__I_ _'[_ _I__I_ IEIIJ ZJ_l

a B S
0.6 7 .
0.4 1

a
0.2 1 ‘x—‘
O T T 1
CTGF TtgaS Col 1 B

232, B 253 S840 ;B CTGE \Tiga5 % Col | & & & &

[E 7 Western blot #:l]l HSC_T6 B CTGF-shRNA %% 5HJ CTGF .ItgasS 1 Col I EHRIA

3 Wit

JIFN ECM 5

SR UL, 4545 42

ok FESE A gETE

BHF, HF 2 TR Ak 5 988 0 2 [ s 3 o fel >

ECM %5 7% fb i HSCH'™

FENF N, HSC éLT

i EORAS BB D UM A0 S8 5% ~ 8%, i
B A W N T
WL Col T 1) ECM ,fE i HF (IE 5 & )&, Col 1

A

i HF [ F2 ECM Z—
AR, B

g PR i, HSC il

RIS T JE D) BE 55 454 25
% YT 8 | JHF B AL B S A

HF 925 Fiopg 5 LA HSC O, 3 HE g fe . HSC
it HF R 5 R LI
HSC_T6 Ji- T HSC, J& 5L K R HSC 28 SV40-T #i

JEURRGL TR, RE3- Col 1 55 ECM, # HI/E HF BFFEHY

REAIAH ' AR 25 R R, AL HSC_T6,
Bf ik Col 1, 53CRkHIEA—3L, £ CTGF-shRNA

SRR YL Y HSC_T6 , b (AR AR /)N AR (5], 2% T 1% I,
*ﬁ*ﬁ,,\ Col I MyFeikAEFEH 5 HE A R,
PCNA B3Rk SN A  IEFE B 3% 0k, HAE
QHEIH@V\]E’J/*W:'%L%T&@%?H}H@EK M. &R
Ao PP HSC 136 Ak 345, R L 12, 2 Bl A HF

Y BRI 2 — o AP AR AR, R R sl
HEIEU ) HSC_T6 %4746k PCNA , 2 CTGF-shRNA i

TR HSC_T6, H: PCNA 3k W T~ 9, JLJH T
FONEFIGIN . AR, DUER CTGF Al Hi 55 HSC fy
AL S A, R HE (% 54
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ARG RFE 25 L YA 5% V) Ik 1 — Tl 3 J57 240
HHo ligad BRARZIKTMEZE -5, S 544K
FLRET 2 AR A, e VE R AT 4R 20 A ECM AR E AR
TELF il B, CTGF X IigaS 1Y #23k HIE ] 5 1
o FA=REMKE S Cre-loxP REEHE CTGF S A
AN T 4, 0] FE 3, 5-2 R K-, 4 S

(DDC) 75 3 (4 BT 453 473 /1 BRUIFBIE P 8 5 3R avB6 YK
Ko RH CTGF 5k CTGF yi/b sk ik = th n] R 3
AR T AR 3R avB6 MR, AL R AL
B8, ULEK CTCF 1y HSC_T6 L AE T A H: ItgaS By
ik, 5 SCHRGE A — 2, [FIf, CTGF BRIk 132 TtgaS
MIEmPASE . 7E L 4EfH, TigaS fEfEAE CTCF L
A, ItgaS R AR 98 CTGEF FlI o-SMA [y 3k, %
BRETILRR3-E TIREE @ M Hl avpl avp3



http : //aammt. tmmu. edu. cn

i A5 % R R 2241, 2024,46(2)

153

Il aovBS 2 22 8 T LU0 050 L G 75 5 19 A 288 I 2T
EANM T CON2 B9 R . 3323k CTGF By AR ik
AT 2 20 B 55 3 VT R S 2T 0 00 B 54 97 3 2T 44
FOTR IR, 20 0 £ 4 B T ST B 46 4 5 o VB3 93
B Atk BELUT 470 1A T 41 460 5 LB S o T 3 5
CON2/# 45 % oSB1 15 515 T 5 4B 4 2T 44k,
BELIT CCN2 B A 2 oSB1 Ay I AT 4E Z63% 2T i ALk
FE . CTGF FIHE43 2 avB6 (4 BB [ 16 1 44 7] 2%
G PR I 2T Ak . T WL CTGF/ TigaS 15 5 1
TELT AT IR B 26 R T A5 AT, CTGF \TigaS 19
FHEAE T S2F A i R R R I S R O, (H %
AT HF (954 5 % ATy HE— 2

% HFRER CTGF A4 41, £6 HF T3 4% 30
PR R P B 2 T 0 . HF L JEsd v, CTGR
Af 2RI =, Horf HSC % CTGF [ #4L 26 3k
VERIL D B2, 5 A 32 B2y CTGF 3K 3h , 3 b L B 4
B (5] 425 LAt 2> T B /R T, A2 HE HSC % 1L 385
T35 ST B BRI ECM g 0 AR, TR #E HF (9%
AR IR K HE AR R B TtgaS HL W]
FIk LI, S K TE A CTGE Ml TtgaS BY 4% 85 7] 42
(AR AR T, AT AR, CTGF | TigaS 18] f9 A EL AR I 4%
PE— G HSC BTE AL 45 5 ECM 43 5 1TRL,
SECHF (R LIE . Bk, i@t T3 CTGF,
TtgalS ] F A A T LA SE 0 HSC 9 4= 90247, Jo 3t
MU CTGF 431+, 4% CTGF/IigaS 15 5 1% , b
AR SCRH BT HE MRS 48 . ASBiF 98 45 RAIE 52,
UL CTGF ) HSC_T6, H: CTGF Ttga5 K Col T 7EHLH
H5EAK PSR EE TR, A KR 20, 37T
SH BN, XSS5 RAR, YU CTGF, T CTGF/
TtgaS 15 S, AT VAR HSC 1A= 902447 4, HE T LA
HF % 45 KR

2t iR, T4 CTGF B3k, ¥ CTGF/TigasS
{523 B A, TT 195 HSC 35 4k 5 85, 5 S L0
T2, AR L ECM 3308, BE T B4 HF 5978 . A BF5E
AAEZH KT LA B4R, FL 340 5 56 R e PR 0 SR
RSG5, M F T — S IEsL

SE k-
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