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920 ng/mL) o JIE & BB ME S22 4L, RT-PCR A0 HK, 405 Lo mRNA JKF- 284, S e 241K
SFIT S HK A R Mo (93515 &R ARWREER CTGF /R T HK, 401 48 h 5 , 45 nl {ff HK, 41 i i 4 [
JEAE BRI . Kl CTGF H# HK, 4/ 48 h 5 5 o mRNA 7K &8 3 T4 55 (P <0.05) , K5 & CTGF 41 HK, 41
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FRY CTGF AT LA B /N Bz 40 e Jt I 1465 B [ PEZAILRIHRE,2008,10(2) :188 —190 ]

[X & W] SS4HSVERN TR B/VE LA

[FESES] R-33 [ XEFRIRAE] A [XE4HS] 1008 -8830(2008)02 -0188 —03

Effects of exogenous connective tissue growth factor on collagen III synthesis of hu-
man renal tubular epithelial cells

ZHANG Ai-Qing, GAN Wei-Hua, DING Gui-Xia, GONG Jing. Department of Pediairic Nephrology, Second Affiliated Hospi-
tal of Nanjing Medical University, Nanjing 210011, China (Gan W-H, Email ; weithuagan@ yahoo. com. cn)

Abstract: Objective To explore the role of exogenous connective tissue growth factor (CTGF) in the collagen Il
synthesis of human renal tubular epithelial cell line HK, in vitro. Methods Cultured HK, cells were randomly assigned to
three groups: placebo-control, low-dose CTGF-treated (2.5 ng/mL) and high-dose CTGF-treated groups (20 ng/mlL).
Cell morphological changes were observed under an inverted microscope. Collagen Il @ mRNA expression was detected
using RT-PCR. Immunohistochemistry staining was used to assess the levels of intracellular collagen Il a protein. Results
After 48 hrs of low- or high- dose CTGF treatment, the appearances of HK, cells were changed from oval to fusiform. High-
dose CTGF treatment increased collagen Il o« mRNA expression (0.4461 +0.0274 vs 0.2999 +0.0115;P <0.05) as well
as the protein expression of collagen Mo (0.4075 £0.0071 vs 0.3503 +0.0136; P <0.05) compared with the placebo-
control group. Conclusions CTGF can induce morphological changes of human renal tubular epithelial cells in vitro. High
concentration of CTGF may increase the synthesis of collagen [l a.
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peprotech) ,DMEM/F12 ¥ 35 %L HEPES ( Gibeol ) , fii
A MMV (AT U= ) , RNA il $2 1077 TRIzol ( In-
vitrogen ) , 10 %% 55 i 7] & ( promega ) , Taq Jiff, DNA
maker ( TaKaRa ), EH0 Al o 2 50 B BT A4
(1:200,Santa Cruz) , HRP dric %adiE 40 (1: 200,
I 75)  DAB g 03 (R

1.2 Hi&

1.2.1 @3B om HK, 2 ig F % 10%
FBS [) DMEM/F12 5 52 WAL AR 77, 55 32 55 F h
379,50 mL/L CO,, 0.5 ¢/L Jiifi§ +0.2 g/LEDTA
THALAIA)S 1 x 10°/mL 40l 3 F F 50 mL 3} 5%
Fi. JELh 100 mL/L FBS-DMEM/F12 % 7 41 i,
70% ~80% Fifi &5 I SO G LT 35 77 B 5 5% 24 h, i
MR F P, 3 L8R HK, 400050 3
4 OXF B < i ML DMEM/F12 8535, @/)
HiE CTGF 4 . 7E JC IfiL i DMEM/F12 3555 W h i A
CTGF (k2.5 ng/mL) , @ KFH: CTGF 41 . 7F
Jo i DMEM/F12 $55380 A CTGF (24924 20
ng/mL) . FE2H 3 DML MEH] 48 h JE AR 4
1.2.2 HK, B EFNE  IASHIRAE,
6 h 7R 'S BB TSR 5481k ,48 h 5
58 WA T B

1.2.3 RT-PCR fmA CTGF 48 h f5, 3B s iy
RNA, 2258 O EE T4 LR RNA 2 pg /R
sk LIRS MR iR G Ul 45 . BT L %%
SRR, 4T PCR &34 [ ) . GAPDH 5|4
KN 452 bp, 51 ¥ 1E L fE 5-ACCACAGTCCATGC-
CATCAC-3, JZ S 4% 5-TCCACCACCCTGTTGCTGTA-
35 el Mo 514K/ 230 bp, 514 1E L4k 5-GCTTC-
CCAGAACATCACA-3, Jz X %% 5-GGTAGTCTCA-
CAGCCTTGC-3, GAPDH J [ Z % i 2% 1 94°C
5 min,Z8 Pk 94°C 30 s, B 'k 54°C 40 s, fiEfif 72°C
30 5,28 MEH )G, 72°C HEAP 7 min, KR Mo 2
SR TR 94°C 5 min, A8 94°C 30 5,38 & 57°C
40 s, $EfH1 72°C 30 s,32 NMEHJE,72°C 4Eff 7 min,
HUPCR 7741 5 wL 78 1% B Bs WEEE R b raL Tk , BRI AR
BAGIG )G BT R 5 (£ E UVP A F])
AT IR BEA4, DA B AR K3k & . ] GAPDH
IR, AR R o AR Rk, R 3 K
M7 RT-PCR 20 2,

1.2.4 Smagiesd OQIERHIE:# HK,
A0, 4% 1 x 107/ mL 2R T B A B R A 6 FLAR .
R AR oy 4L AL B 1A TR A . 48 h IR
Yk @Ml by 3% 5 KN [E 2 15 min,
PBS #tJ5 Triton X-100 5% 20 min, PBS 159, %

i 0.03% MK F 15 min, PBS 353k, FEH f I
I 37°C & 20 min, i—FL T 37°CHFE 1 h,PBS iF
VYEJE I =4t 37°C 30 min, PBS 31 /in SABC &
30 min, fizJ5 DAB .8, SRR ZEZ Y, PBS B —
UMM IR 45 F %R « LU I i 5 s A o
0 O Ay BH 4 ., SR FH R 326 o 2L 11 45 0 B 3 A2 3
BT, 25 AL 20 M Fr BEATLIR 6 S HLET , 43 50 7 - 3
R A A,
1.3 FitFaiE

B AIEL = bR 22 3R (x £5) IR EIEN
R R 7 2250 il g KB, P <0.05 /R 25
SA G E L B SPSSIL. 0 Stk 444

2 #R

2.1 CTGF %} HK, A 75 B9 820

(IR S UK =S Sl s L1V U S NS
[T s R 44 i, 3% 5% W im A CTGF (2.5 ng/ml)
48 h Ji7, AI UWLER 43 HK, 20 M b 4 (BB 22 A K AR P o
HERE SR CTGF R EE BRIk 20 B i B 35
HAIMIE SR AL A &,
2.2 CTGF 3t HK, ZHAEA: R la mRNA 7K #9251

RT-PCR 45 @7, 1% HK, 41D & 15 Mo
/NFI & CTGF (2.5 ng/mL) YE 1 48 h )5, A o
mRNA #3235 (0. 2984 +0. 0225) %5 %) 2 (0. 2999 =+
0.0115) JoH] i A2 4k K5fl i CTGF (20 ng/mL) i3
48 h J5 , )5 Mo mRNA [ 353% (0. 4461 +0.0274)
O HRZH N (P <0.05; 8 1)

M A B C

JRJRIIL «

GAPDH

1 CTGF 3t HK, 4 f1 i J& I« mRNA 7K F i 22 i
M marker( )\ FE| KK 100,250,500,750,1 000,2 000 bp) ;A .
YfHE4H; B: CTGF 2.5 ng/mL; C;CTGF 20 ng/mlL,

2.3 CTGF % HK, 20 fa 3R B IR o 3R 35 B9 220
GRE AL LE T %, /NFHE: CTGF (2.5 ng/ml)
YEFH 48 h J5 , HK, 20 Jf Jfa 2% 15 B 1 o 1935 1 3235
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A

2 CTGF »f HK, 48 B i 3% B SR W o 3R B SEME ( % 200)

Cc

A X HE4H; B:CTGF 2.5 ng/mL 4; C:CTGF 20 ng/mL

SRR R IBIE W 1 FHYE AR AR, 20 MO Py R A (OB AR A

(0.3567 £0. 0103 ) %% ## 2 (0. 3503 = 0. 0136 ) &
W A2 4k KR i CTGE (20 ng/mL) Hil{# 48 h J&,
HEK, 4 At 3% e 5 I o 1 2 1 35 3K (0. 4075 +
0.0071) FoXH HELHL B E 3 (P <0.05; 1 2) .

3 itig

B 18]S 2T 4RI & A KRBT A4yl 3 A BB
5 B B 5 R o A BB B 5 R I JE T A LY
Be 0o B ) AT 4E AL 60 A R s R 40 i A S
(ECM) Ji 0 i 5 DURRE o ¢ IS 400 i 4/ 32 o 14
I BRZERE) B A A 1A 40 R T LA 43 002 1 G D
B A AE T, I, I, VAR R4, 7ER PR R,
B I Ak 1 B 2T 2 A0 R 7 A e D e R A A
Tt T NV bR 0 B 2 I S R T AL B R
LAY T Bk —

TGF-B J2& B il & B A R BT 44k i 41 i
PF, TR CTGF 1B SRy T i ST 4 1 1 O i 1
TG L WIS o A AR CTGF
FLAERION S /NG F R A 48 h, 255 & IR NS
R AN S A T AS R Eh S D A A [ T 1)
KRG, B CTGE Jl3ok B2 i3 , & 2B 45 4k
(AN AR 3 i, 33 8 [ AT S T 1) 5 56 & A
[, ATILAE CTGF 15 F R 4N i 22 780 % 78 1 ik
A%, 2.5 ng/mL CTGF F N /NE | Kz 20 i AS R
B JE T o 6 PR B 5% % B CTGF ¥ i &
20 ng/mL, A] WA B /INGE b R 200 M e D T e 355 PR 11
FESER BN, SR A LML E A il — R AR
[l CTGF FON B /NG b Rz A e J T e 26
FEIRN 0 R HL R R B SR O — B, Qi &M ARGH
CTGF 20 ng/mL Hj PTC (A s/ INE b B ) 20l
48 h, H IV R SR & B S R T . AR SR AR
Mo —58. 8 LTk, MY CTGF nl IRl A
AN b R A e A T AS BAE , KR CTGF il 4

AT RASE I I ) 20, i 2 1 i 2T 4k AL 1
B, PHLIAT 2 BELIBY CTGF 1) 77 35 A5 AT BE B Wi R
Biiie B A YR Y T BT B

(& % x #]

[1] de las Heras N, Ruiz-Ortega M, Ruperez M, Sanz-Rosa D, Miana
M, Aragoncillo P, et al. Role of connective tissue growth factor in
vascular and renal damage associated with hypertension in rats
[J]. J Renin Angiotensin Aldosterone Syst, 2006, 7(4): 192 -
200.

Umezono T, Toyoda M, Kato M, Miyauchi M, Kimura M, Maruy-
ama M, et al. Glomerular expression of CTGF, TGF-beta 1 and
type IV collagen in diabetic nephropathy[J]. J Nephrol, 2006,
19(6) :751-757.

Yang J, Liu Y. Dissection of key events in tubular epithelial to
myofibroblast transition and its implications in renal interstitial fi-
brosis[ J]. Am J Pathol, 2001, 159(4) :1465-1475.

WA, A, XU, Bive, B, ZEAH AR K T
BNE F B R o AR IR LRI [T ] bR B AR ARk,
2005, 85(41) :2920-2925.

Kuncio GS, Neilson EG, Haverly T. Mechanism of tubularrinter-
stitial fibrosis[ J]. Kidney Int, 1991, 39(3) :550-556.

Becker GJ, Hewitson TD. The role of tubulointerstitial injury in
chronic renal failure[ J]. Curr Opin Nephrol Hypertens, 2000, 9
(2):133-138.

Kalluri R, Neilson EG. Epitelial-mesenchymal transition and its
implication for fibrosis[ J]. J Clin Invest, 2003, 112(12) :1176-
1784.

Liu Y. Epithelial to mesenchymal transition in renal fibrogenesis:
pathologic significance, molecular mechanism, and therapeutic in-
tervenetion[ J]. J Am Soc Nephrol, 2004, 15(1) :1-12.

Yokoi H, Mukoyama M, Sugawara A, Mori K, Nagae T, Makino
H, et al. Role of connective tissue growth factor in fibronectin ex-
pression and tubulointerstitial fibrosis [ J]. Am J Physiol Renal
Physiol, 2002, 282(5) :933-942.

BRHT, WA, BRocte, iRmEE), ). SNIEMESS AR AV K
PR 0 /N e AR M B 2 A A R S5 S [T ] o P 2

[10]

FRLBHEE, 2006, 8(2) :144-146.
[11] Qi W, Twigg S, Chen X, Polhill TS, Poronnik P, Gilbert RE, et

al. Integrated actions of transforming growth factor-betal and con-
nective tissue growth factor in renal fibrosis[ J]. Am J Physiol Re-

nal Physiol, 2005, 288(4) :F800-809.

(Aot s B

- 190 -





