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Role of connective tissue growth factor in diabetic
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Diabetic retinopathy (DR) is one of the most serious complications of diabetic microangiopathy, which has many
special fundus lesions. When it is the phase of proliferative diabetic retinopathy (PDR), vitreous hemorrhage and
the retinal detachment caused by the contraction of fibrovascular membrane become the main factors of visual
decreasing and even blindness. Fibrovascular membrane formation was closely related with retinal fibrosis, and
connective tissue growth factor (CTGF) is a cytokine closely related to the DR fibrosis. It can stimulate the growth
and adhesion of fibroblast and vascular endothelial cell, the accumulation of extracellular matrix (ECM), the
proliferation, adhesion and migration of cell, then effectively relieve retinal fibrosis process, but its mechanism has
not been yet completely clear.
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B & AL AT KPR, MR B K
R B AE TR, B IR AL B AE (diabetic
retinopathy, DR)LiZ D & i€l 44t 5 UK &
BHUE Rz — Y, DR JE S 4 5 P IR
I 545 A2 (proliferative diabetic retinopathy, PDR)
BrBe, FLERIHEMER R, S0,
B DL B Z2 T 58 M e S i IR 7 1 R, (2T 4E 4]
SULE B A 0 B 3 A B 2008 AT 4 1l 48
17 2T 24 1107857 S ) WA 240 2z 5 | A 1 38 5 A R il B 40
Do B e 25 2 PDR S BUR H ML) MR E =y &
B[R 1) gh 25 4] 414 K [H F (connective tissue
growth factor, CTGF) & & & Pe & e 1) 4 w1k
FEFEE, FR RN EF g, 7E6)
il 52 s 2F ey vh R AR B BAE T, IR AR
B O LERLEAL . Bl Kok B B 1k B b e 4 o AR R
FhAKFTE Y WP R . 7EPDREH B
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CTGF e B 5 W0 00 JE 27 2k 1k 1) 2 3 52 1 M %
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CTGEFZ: 5 PDRET 4k Ak (Y AL 1l 42 45 40 e 1l 21 4k 4
JHL R I A5 PN R 4 T A A L R BT S AR A i A
JR A TR R CTGRAE DREF A ik 72 o
RAEZCHEZEEM

1 CTGF & 51h8E

CTGF XM NCCN2, ZE—FsrWtkZ ik, &
FHIZI R ILH CCNFR K . CNNZK K H Al L 45
CCNI1(CyT61), CCN2(CTGF), CCN3(Nov),
CCN4, CCNSHICCNG6., CTGF& ¥t & M,
T349I, rFEE36~38 ku, H ALK
FYEK6q23.1, WESMHNETFH4TNE T
HAN B F Fit 145 5 BRI a4 254 38, 40 1 2 B
BRERARKKNTZEGIX . Von WilleH FCEITE &
X, I /NAR S N AR TR R A XA A K TR 2 b
AREE . CTGFE L Lid4F e, 540 i 4h 5L i
BLAY . AL R 2 RS LE S, RIEEFHL A Y AR
MU, CTGRUIRE) 2, ZHMNFZAKNT
14 3% B R A i A0 R BT RO . R R AN B R
MEFdedl, 5102 22040 i) A 2P o3 B 21
YA,

2 CTGF A= 1ER
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TR BDR S A G . IR W 80, CTGRRY £ IA
KFEAR, EAESEMBE R RE B, g
G YRR | A A R LA SRR B
WS CTGFREE 1N & B0 0 AT LS 0 il 2T 4k 2
M P Bz AR KT CTGFS: 5 LM E 518 i
PR KNP R RME, JF4AREH
FEHF, &R AR RANER, WK
RS AT RS . AT M AR, AR
b WUSCET i 4 i 355 b i 2F 4 A 250>

2.1 TGF-Bp/Smad/CTGF {5 5i# %

Zavadil W 5T KB : KLk K A T -p1
(TGE-B1) b f ] 78 B e A8 py SR A 3R, Al it
Smad2 /315 538 % 1 Wk BR 6175 5 1 B 18] 5 B e 8
(epithelial-mesenchymal transition, EMT)F14f i
ﬂ‘%fﬁ@xtracellular matrix, ECM)%EEO CTGFJ&
TGE-B/r iy LW RN 2 SE K, HAE A TGE-B T i
W KA 2T 4e A0 E T, fEPD R e b 4y i B %2
i1

Kucich/’%@[ls]ﬁ’lamin A/ CHE R 2728 S 20 il
WHEATESY, Z5RUESE . TGE-B/Smadfs 5 il %S
S35 Ak 40 i 2R Y B BB (extracellular regulated
protein kinases, ERK1/2), S CTGF/CCN2IE 1k
YE RS, M1 £F 464k . CTGFAE N TGE-B
ST YOS Ik ol oS R e L N 0P 9 i W e
I T AR

JunZE IR KB s R BR BLAT 4 40 T CCN2
BB, P IRA LB E . BT 4R 1
Ji, H .CCN2JE DY Y 3 35 76 41 i 3% 58 F a2 3 i
BT R OB R B R S CeN2 B A
FE 3 B I 1Y 5 22 FIURH 5G9 79 b 26 78U (senescence-
associated secretory phenotype, SASP), f1fHMMPs
e R 4ERTGE-pRY T, HA SRR
LRI
2.2 TGF-p1/PI3K/CTGF 15 EE ¥

Shi% W5y ] . TGF-p1/PI3K/CTGE(H
SOl AR AT AL S B B R E B, CTGFIEN
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TGF-P1/PI3KIE B MY T IiEs2 g P&, AT A 41 ffd
HMEEJT Y A s PISKAN i 55038 i S Fe EMT AT
CTGFH R4t nyRik, BHIRIA 4i1k .

2.3 HIF-1/CTGF 5 2& &%

CTGFA Bk EiE S, B R . 75/
BN LR b, B A S I F (hypoxia-
inducible factor 1, HIF—I)ﬂEﬁTGng%@%, 75
SCTGERE, MM M B4 . 2T g b 55
S B A

CTGFiA Al 3 33 1775 H & A K PR 7 3 1 ok I
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3 CTGF £ 5=l M IERE T 4L

3.1 CTGF 5 MMPs, Miiller 448

Miiller 2 J J2 2 5 8 R s PR 190 JEE T 2O 1 1Y)
A2z — . BringmannZF AN A AL R
55 R R AN M 3 AR A 4R AL R A0 G RS
5. Barcelonas POURFSY & B . 7E 3 B 1R B DR
BET, EEREABNERE, LFEMMP2H
MMP9, W] i i#f Muller 4 ffl 19 5% #5 o i 21 20 M A&
% % (erythropoietin, Epo) A] #ll il "5 /N I Kz 40 iy
li] [ - 240 B Ak, DT 80 2% B 47 Ak . Hu %5 PR
B : EPO R HEZZ Miller 20 A 5 0V 14 JiE JoT 4 Jfd 38 A 3:F
o LuoEPYHHFSE BoR . Epo il Jdi > Miller 41 i
CTGFMA N, MM AR 2T i fb iy /™ S FR B

3.2 CTGF 5EEKEREE

ESE N K= i) =5 =S B2 O R R o e 1
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EYNIMER)ZHN BN RIVEREE A, 2
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3.3 CTGF 5 VEGF W EEH

{EPDRA JEZ R, VEGEEH A4 4 4= K 3
21 e G AE Y B R I OGN K, WA I8 2 PDR
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YR % E M TIMP- 159 mRNAFI AR (K48 K,
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2F A M AL R UERR B R S AT 4k AR 1 die 5 T
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BN — I D R . 5 T R ARIAIT Y
XFIRZAAEE, ARAT10 diF ST VEGER F [ 55 4
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A e £F eI B A FE R P E . Zhang % ORF
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AR CTGE AT 5 B0 W K 41 1 45 3L i 5 5
ey S e O A i L o e S E R S
LR = R A K I F INVEGERITGE-BiE S .
CTGFVEN — M TGEHLIE 1) T e a5 A+, #i]
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(smooth muscle actin, SMA)FJ% & M A CTGF
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b, PDREE B HS K PN A CTGEAY N S - B 7K
g A IFBEER S LAY DRAE FH FHEDREE 1
PEEER N, CTGFRINA ¥ i Bt /K-t B g &
#/R CTGF/EPDRH L F B /E . Kuiper®: i ff
SEER . CTGEK - ML 4efb L fE o A E, B
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5 4iE
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L 657 5 T I 498 B2 00 3] A i ik 2>, 5 A I I B T X
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