Int Eye Sci, Vol.16, No.4, Apr. 2016 http . //ies. ijo. cn
Tel;029-82245172 82210956 Email . 1JO. 2000 @163. com

- kg -

25 4% 40 22 A K [F 7 e 48 PR i A1 ) R 9 22 o RO R 4= AL %

Bt 53 it R

Rk, T L, RBRME

PR A7 (110004 ) F LT8R BH T, A [ B A K 2 Ff s e
o BEBE IR

VEF TR BEak 35 e A, WFE O 1) MRS
IRIER  RIbERE 4, FATBE W, 208, L5 A S0, 5T
J7 1] BRJESH IRHM. chenxl@ sj—hospital. org

Wk HAL: 2015-12-23 BRI H ] 2016-03-07

Regulatory mechanism and research
progress of connective tissue growth
factor in diabetic retinopathy

Xi-Da Liang, Guang Wang, Xiao—Long Chen

Department of Ophthalmology, Shengjing Hospital of China Medical
University, Shenyang 110004, Liaoning Province, China
Correspondence to: Xiao—Long Chen. Department of Ophthalmology,
Shengjing Hospital of China Medical University, Shenyang 110004,
Liaoning Province, China. chenxl@ sj—hospital. org

Received :2015-12-23 Accepted :2016-03-07

Abstract

e Diabetic retinopathy is one of the microvascular
abnormal diseases. In the late stage of disease
progression, the antibody of vascular endothelial growth
factor can significantly inhibit the formation of new blood
vessels and improve macular edema, which is widely
used in clinical. However, the aggravation of pro-fibrotic
influence after long - term treated by the medicine also
attracts a wide range of attention. Connective tissue
growth factor, as an important cytokine in intraocular
fibrosis, over expressed after treated by the drug, is
considered to be one of the most important factors in the
side effect of the drug, and is also a potential therapeutic
target. After finishing the current research, the regulation
mechanism of connective tissue growth factor, includes
two ways, regulation of gene expression and direct
binding to other cell factors or receptors. Because of its
special four module structure, it has many kinds of cell
factor specific binding sites, and its regulation mode is
more dependent on the latter, which promotes or inhibits
the expression of several important cytokine pathways. In
diabetic retinopathy, its expression goes throughout the
disease process. The accumulation of connective tissue
growth factor plays an important role in promoting the

thickening of basement membrane and the formation of
new blood vessels in the early stage of the clinical stage
and the formation of the new blood vessels. In this paper,
the regulatory mechanism of connective tissue growth
factor and the research progress of this factor in DR are
systematically expounded.
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FLEE A B P DR fa e R, HEUR LS 32 24
52 (1) Z2 TUBE AT I 3 5 5 (2) Mo I pE AL 4 7= 1) I
s (3) S B C ABE ; (4) TSR 7 AR (5) %
RS e R 2L SO A T, 0 0 R 45 7 ke
I 08 PX B85 A RS, 3 A I T G, R ) RS T T 4 1
EREAIIE L, Fe 2 AR L R 25, 25 4h el 2K
[A ¥~ ( connective tissue growth factor, CTGF) {E MR PN &1 4k
AR E G B K 1 PR 7R DR R i IR R ) 40 it
JHT 538 LR ETF 24 240 1% o ek 2R 2 o0 240 L & 25 o 1) e
U A 2R A h I/ 25,
1 CTGF & F&H R A=A
1.1 CTGF/CCN K& &# CCN ZKE M2 1 46 T 1990
SRR I, ) HER IR Y 2 e UH T S R A 1 = i il A
KA T, & AR 0 B 3% & 2 Mt Z R & H 6l
(cysteine—rich protein 61, Cyr61) , CTGF, &£} 41 il 1 & 3%
5 FE£ A ( nephroblastoma —overexpressed, NOV) H A=
Ve 35 KB oAb, 058 AR i, AT defb, RAYEFERT,
R KRS LAY Kb CTCF X4 CCN2, j&2—Fh il
5 S T 24 24 P 34 B R S AR A 2B B PR T A RO i
B O R R IK VS I R R S 2 A S R R
ik, R DEirA gt s ms h EES . BHEi kR
CCN F % Wi 5t 4 &% Cy61 . CTGF, NOV . CCN4 , CCN5 |
CCN6,, [k CCN5 BBtk Ah | AR M A ¥ B A
FRAEPEDUREHRZEHE . CON ZE R 1 oh B B R AR AR K 1
454 X (IGFBP) fll Von Wille [ C BRI HE & X (VWC) , Ifil
ANBRSNE R T T B A X (TSP—1) Rl A PR -2 ik 20 R
FECCT) AR I, B MBS LA R 19 45 5 or
S, D H B DT PN A A T A R FRZ
“—NH, A" Fl“ —COOH AK¥i” , 7E 4 & 3 i 5 A B35
( matrix metalloproteinases, MMPs) B/K f#A/EA T, CTGF 1Y
BBESERIWT 43 R CTGF-N A5 Al CTGF-C A ¥, ifi
SO A 1 R I 2T 248 2 10 Il T 4 CTGE 7K i Sy g Al
SR B
1.2 CTGF/TGF-p @& %1k K K+ - B (transforming
growth factor—p, TGF-B) J& CTGF # by N BTG L7 40 fg
PR, HL g 22 4 505 A0 2 1 ORG 45 21l 5 < CTGF
R L FIA AN AN E B = AR LNk, TGF-B
5 CTGF it B A H AR A & &, #FFE N B AE CTGF [
VWC B8 & B T TGF - B1 i B 24 45 1 5T — 4 ( bone
morphogenetic protein—4, BMP-4) B 4561 S5, CTGF 5
TGF-B1 Z5AALH TGF-B1/TGF-B 24k (TGF-B1/
TGF-BR) M, [ M2 E vk TCF -B1 52K EE & K T iif
PRk, EMRTERMNE, CTGF 5 TGF-B1 454 %
FF5AR, H CTGF #3% TGF-B1 3 A 25 T 25 - BR 1l ,
AnAZ VRN 20 B B 25 4, Smad2 B85 R 1k, 3 R 36 3k 76 1k %%
SR, CTGF By VWC #i8t 5 BMP4 454 )5, 7] i/ BMP4
5 BMP4 [A] 52 (K (9 255 R A ) BMP4 {5 538 #%, X Fh
B AT B BMP2 il TGF-B1 354 HE |

£ 1 H 1R PR 512 X 38 A (fibronectin— extra domain
A, FN-EDA ) J& T 4% H: 26 11 mRNA 881 09 32 X %
AR B P e AR T LA PN B A 1) ] S5 4 e A v o
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FEAFAEGHIL , FAE 1998 4, ATTHEAE L3 i 6 Vi A 7K
FOLEE R T CTGF B =4, K/ 32 24 18kD 7, &
A2 R & B, ~COOH K 3& 2408 10kD , #4076 T B ET 4 40
JRLFISF- 3 ILAH B HE ) DNA A %, [HAE MMPs 7K i J5 14 7=
Y R &I, CTGF-C A =9, vl fig thad f b s A
HAE 22 5 CTGF-C AR IR AT AN ff i F2

&K VR I 4h , CTGF 5 MMPs i B4 A 5 L
FERCE A0 CCN2 1l 3% 5 MMP -9 F1 MMP - 13 [ 3
KU WFE AR & CON2 38 1k e i i A ps3 4 ik
MMP2 3[R f) 5% 55 16 1 5k 2 5 00 99 3 A 1t 45 1 B
AN, 6 40 A0 35 5 5 AL & FEVE R MMP-3 | Bl
B BT AN A, B RS CTGF 4% s ad 72, M mi i
i CTGF F1H: mRNA (323517
1.4 CTGF 5 VEGF 72Ut Fis &2 v, o A= 1l 4%
HITE BRI T 4EAL T8 B 6 P AS B B, I P Rz 2R
1+ A F (vascular endothelial growth factor, VEGF) F1 CTGF,
VE R 45 FL R B A0 R R 7, 1 2 () A A ELVE FHPILAR ol &R
J  FELE PR B PR R AL AR 9 AZ ( proliferative diabetic
retinopathy , PDR) % Z s 1, CTGF 1 VEGF [3R3i5%
Fhis, {0 & e G B WA e HETY L AE A0 S 86
CTGF A LI# VEGF-A i S fE R+ 4T
BE PRI K CTGF mi—-RNA JR3Y7 )5 , CTGF mRNA 1 CTGF
TR Y B3 R B H4F3% 8 1R VEGF mRNA 7K
JFTICF, XK R T CTGF Al gy VEGF 4T i 48
FOEF . SRITIBISE o, CTGF (933355 VEGF, TGF-B, i
IR T A VMG, H CTGF Byt Fik BT 8 ~
10wk , . F VEGF Fl TGF-B ) 12wk | X $£/R CTGF
NZA B VEGF Fll TGF-B Z AN WL BRI sh I

5 TGF-B . BMP-4 Z5 & HLHI AL, VEGF gk R 8L T
5 CTGF (454 17 5, CTGF 5 VEGF (%454 &5 1 T
TSP-1 £ 5% &I CTGF 7] 5 VEGF165 454, B il
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CTGF-VEGF165 Z A&, dEMiiHl VEGF165 MG PERIA,
55 it [ B, MMPs 7] K f# CTGF - VEGF165 & & 14!,
VEGF W] 9} [ 25 1 Bl A, {0 X% MMPs 5801 1 7K i A8 FAS
R, PR HED  MMPs 3 53 7K fi# CTGF-VEGF &2 &1, Ik
2T VEGF HIETE>

7t DR 1, VEGF Hii {5 CTGF W& & 51 Kk T %
o A SCHkIA R, 72500 3, VEGF Bt 44 i 4 FH AT LA
/b CTGF (434, MifE PDR ], A #F5% B8 VEGF Htikny
Il AR I FH AT LLAE SN ] VEGF ) 25 12 [ P 38 i CTGF Y5
i, 1Ml CTGF-shRNA f9 R FH AT LARI B0l CTGF F1 VEGF
B BB F AT A & B, VEGF — A o i R ik
CTGF i i+ ¢ 55 X 5 H Wt IR A% 52 /& — 1 ( formyl peptide
receptor-like , FPRL1 ) Z5 & {23F T VEGF M8 A= L85 T8 ik
PER™

M2 CTGF FJ %% VEGF - A % S 77 4k, o BF Rk 1)
CTGF BEP[ i3 5 FPRLL 45 &, fE3F VEGF 15 4= 4
T RAER WAl T 5 VEGF-165 194541074 VEGF (13
IRIE P, 00 T 8 MMPs 1155, 5 B §#K & BL CTGF
TEFE N R IR ZE X VEGF FikMsIfEH . 734k, 7 PDR
W1, VEGF $LiR iy I nT &3 CTGF 1y & i X Fh 4
AlBEH T CTGF-VEGF165 & & 7E VEGF HUiR/EH T 1Y

GrE

2 DR 1y CTGF
2.1 IGRRTEI R JEEE T DR BR300 o] W BR 7
I ARRE PR =2 AT, A5, 46 76 200 I 785 35k JEC 65 1) 34 D5, ) 440 7 45
P AN TCA0 B A LA T R, 2T A, BE IR 3 5
S DR FLHH A RRAEPE AR, LS 40 6 A 453495 R0 G 248 B 41
MAFHTE BLER 5 2 A1 0¢, CTGE 1Y 3 3k /& 6 40 I 45 35 i
JEa 5L p B B 2 R, ] CTGE A% 3238 1T ik 20 J&) 4 it
RO M JC A M B 40 L4 A IE B, SE 2% T DR HR B 40 i 45
FENR B 1 AR AL TGF - 3 Bad 1t b i 5 it 0k
TEED il Al F -1 ( plasminogen activator inhibitor—1,PAI-1),
Smad7 FIEF % 8 45 T Ui 2 R a9 263k, 7E I R AT DR
P B A I R S G JE b E AR, TOF-B YRk &
T BRAE AR I P B2 A e A R 4B A, B CTGF mRNA £
JAA R IR A kT X — 25 R ARIR , CTGF 7F 3L i i 4
JE VR AT RE S SCHT IR Y CTGE/TGF -8 i [RIE L
il %,

CTGF 7E DR 51 J&] 40 M 453 14 v A FH 4 22 040 530
S, —SEFIEE I, CTGF R N 5 40 it 4 =48 5 0E 41
XK, FHE 20 s/ L IE AR OG . H CTGF /)35 T
IR AN B AR AR e K R 40 i, CTGF Al
CCN1 AFFEDT ) 40 e 28 B A2 J) A M 0) T2 A 1. 3 91,
Tl Bt A1 141 550 7T B e 3R AE L Ui CTGF 1 CONT A
T RE SRR E
2.2 FEMBERAE  CIGF E Ny & B4 2F 4e (L IE i X
T, 7E DR BB A T8 it 12 p R0k B, (B
JETR S 5 A B B R B A A L, RS
K, Kita 221 IAh CTGF 525 WL I JIEE P 1z 40 0 ) 348 7
TE 2 0 Ak T B0 Rz B 2F 4 20 M 60 NI kP R 4 i
(HUVECs) RSN A T B 2 Jo 36, SR, Shimo %

il He 250 () 45 JL #4278 CTGF BOAR 1 442 #F HUVECs
TR 245 FSE P B 200 i 1) 34 5, 20T 4% HUVECs (19 iE & ik
SMEIEIE I, Lee 2 R ILT CTGF 7E VEGF - A 445 357
A A TE B I PEIVE T . #E HUVECs H1, VEGF-A 1] 5
YIRS - VEGFR HLE245 6, f2if HUVECs R34 5E 2R M
MAESEHIE BGE R, SR, VEGF-A 55 1 JE # ik
f) CTGF W3 i 80k X 5 FPRLI LS4, 0% T 4R AME
SR T R R Ak R A0 R P S TR i — AR T
HUVECs BB Fl I 45 25 /T8 iiad 7, 55 4h, MMP -2 A
IS ps3 AHOCHEFAESE CTGE ek |, HLAEHr A= 145 e
RS0 11 2 TP JEE AR A, A0 L 7 35 o S A AR A e w1
BE,
2.3 FEMBREABE CTCGF fELF 4L Bt b A &
TS AE MR B 0 LR S CTGE B4
AFIB T, 3 5510 CTGF 5 TGF-B 453l % 1+ [6] &
FH AR 25 20 B 40 35 5 T 4G PR 7 19 258, H A 3 K i R
EH, rEESET, o NS E A BH LSS 4
40 Bl ( @ - smooth muscle actin myofibroblasts, a — SMA
myofibroblasts ) 7] LA B AP B F= A CTGF, [R) B a—SMA
PHIE LT 2 AR S AP AR LR A AZ AR A T

TEXT PDR 5 00 00 JIES iy &7 4k 1L 455 M58 00 03 4 Ak S 56
ORI R T REM UL 4E40 52, CTGF 7E PDR
R 2T A 1 A B PP B 2 8 T2 B AR R T IALAE PN R 4 i DL
AT A A ML, 388 3 Ry 55 4 A 1 43 AR A R Y I T
He 2P YAl AR IR AFSE K B, 7E PDR BRF IR,
A5 P9 12 200 NG P21 24 40 6 1T 2 Ak A LT A 4 i, -
Z 5L 4L W IE K, CTGF 78 1 38 14 B2 40 Jifd [m)
o—SMA BH P WL A& £F 2 40 M 5% 4k B 7 i 3] 5 2 4 3
PEFIS

7 PDR £ 3 AL I 58 £F 4 1 45 B8 o, CTGF - N oK S 76
TG BRI PDR ZEE R DR FEBEES A i fR 3 o K Rk 2
TARME R IR B, 58 % CTGF 1fE4 4 M [H, CTGF-C K
AR T AT AG I e . HL CTGF-N A3 247 T SMA I% AL L
B HEAn R e

LR 4 B PDR RS 0 099 JIEE 7 24 i A8 1Y) e 200
S AR 1A [ 2T 24 394 B M5 46 1 BRI RN R A AL o) — L
KL, 16 PDR LK W], VEGF BT 4Rk 1132 5 K ek
JEFRRA 1T CTGF 527 4 b FE B B A5 Bl 42
CTGF/VEGF Fl CTGF {EL/ZPFAl A0 4 R 2 2k A 7 3 A it T
MRS XL LA T E it — B W5 45 T BS S
I PRUESE
3 Hfth CCN RikE FRITHEER 5 DR WX &
3.1 Cyr61  Cy61 5 CTGF HA RS54 , 2% Wi 3t
[ RS 5 20 B h B A s A B A A R 46 . Cyr61
S IS A A RD IE R IS S5 AR ) BB T, CTGF B
FARLTAEALIE AT 5], T Cyr61 b1 18 1) T 21 24 Ak i 104
A, AR EINK Cyi6l 5 VEGF JL[FJE# T CON2 [Hit
JE S0k B 2T 4k A fii e BT

Cy61 £ DR " (/6 I i AN BH B, m] DL 1 2
Cyr61 Je: 1o Bl A1 GG 300 B 3 Ak 28 7= ) 9 R Ui 0
Cyr61 £ 5 I A SR S T AT % A8 Sy o [ bR 2 sl FR B0 3¢

675



EfRIERIEE 2016 F48 FoE F4H
E815:029-82245172 82210956

http://ies. ijo. cn
B85 {5%5.1J0. 2000@163. com

Ja AR RDIRAS X FR 45 IR S B Cyr61 A= W36 1E 5 I Cyr61
E AR, I H AT fE 2 Cyrol 1EBIR &M T IR BRA,
PRI SR 45 AR 2S5 19 Cyr61 TTRE S PDR ARG,

3.2 NOV NOV 14 HHj CCN ZjiE e —n] L5 CTGF
W RAR G0, Wi B BB EHCR . AR
21 R R AR v, 25T IESE NOV #5451 T CTGF 7E b
22 20 L 1) LT A A AR A A i R T . IR N R AR AR AR
ARRIMIL ) T it — 2P B S A e

4 £5iE

CTGF , f5e 0 LA 20 b A K PR 1) B 0 S S (EAAT]
— B R LA S A0 L RS A X T ) 4 i 2 R
B FEICHEEIG IS LR ET 24k 200 1 Frt 5 45 R0 441 Jif 41 356 T A 3
TR A S5 A 2238 120 55 LA 40 it PR e L PO e I
BORESPE 25 &, A2 F alg ) 122 3 R 3 B i) e TR R S Bt
CTGF F H G bR /N BN BE A7 , Ul B L AE B Bk i 78
g2 B AT PERA TG, BEAHRST,
CTGF &t H 7E A BB DL, W AE R BRI |, CTGR
S AL B3, RUF AT DL — R ) R S
CTGF % MMPs /K f# )5 , CTGF =N 2K 3% F1 CTGF -C R ¥4
A T 5 584 CTCF AN[E e, A SCHRIAH, CTGF-N
AR H TR H R 404k, 1 CTGF-C RimfEH T
DNA A B R 40 i 3 58 e 5 5 30 DR o, B B 0k 5
CTGF-C RumA BRI A7 97 & B AE S TCF-B2 %
RS PESS & 7E CTGF-N K umHi iR py i FH T Xt TGF-B2
W AR e ) T B — T RS,

CTGF 3Rik 5 DR W EEREX R %Y, ¢ DR I
PRATH, CTGF [7) 55 2% 35 AT RE 95 1) & A 3 1 21
PR TENE A, (Hh TR CTGF & 5 1L CTGF &+
LA ARG HR Y CTGF e B 4 faf & AR B A0 4G 0
BEA R &, 16 PDR ], CTGF AYHR Py & S5 HR Y
YL AR B B — AR, CTGF MR BE AT T 3% 3%
PRGFENA A BRI, SRy AR 5 - 222 o 0 Do J 5 2 {3t
— R W RS TPA DL b B AR T 2 — 25 A B IE S R I
PRGN 2 AR S Re . 7R 519 DR K, VEGF Bk EE 2 T
PRk X AT RE 5 CTGF MR &k IF 5 VEGF 454G 384
HHIE MAT G, W H VEGF $iik )5 , VEGF-CTGF & 4
AR B i 285 BT i R CTGF 70 3 B8 (A s e B2 (R 338 m , I A
Ao By EE R, FE, CTGF MR BRI £ 5
CTGF AHEAE , SL A4 2 e fb b f2 . %+ DR Wi
Il 21 AE AL B 45 T OCRE 9 CTGE il 3510 335 e o
RABEGE T LLRAIE A A 3
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