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Signal transducer and activator of transcription 3 and ocular neovascularization
Li Xia, Wang Yusheng. Department of Ophthalmology, Institute of Ophthalmology of Chinese PLA, Xijing
Hospital , Fourth Military Medical University , Xi’ an 710032, China

Abstract  Ocular neovascularization occurs in multiple ophthalmic diseases, such as age-related macular degeneration,
diabetic vitreoretinopathy, ocular trauma and ocular tumor. It is one of the major causes of vision impairment. Numerous signal
pathways and comprehensive regulation mechanisms participate in the formation of ocular neovascularization, so it is difficult to
cure the ocular disease with new blood. Signal transducer and activator of transcription 3 (STAT3) is a kind of transcription
factor, which takes part in multiple biological functional activity and regulates development of in vivo neovascularization.

Increasing attention has been paid to the important effect of STAT3 on ocular neovascularization for finding a new way to prevent

and cure ocular neovascularization-associated diseases. The structure and function, transduction pathway of STAT3 as well as the

relationship of STAT3 and formation of new blood vessel were reviewed.
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HR BT AE B 5 45 85 MH O M BT B A2 (age-related
macular degeneration, AMD ) . ¥ R 55 1 [ & 55 28
( diabetic retinopathy, DR) | iR #} {55 K HR 35 B 983 25 £ it
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1.1 STAT3 WI4#H

4fi% STAT3 FEFE ML FALE 12 SR (q13 ~
ql4-1) ,STAT3 & 750 ~795 M EEBR , HXM 0 FHE
484 000 ~ 113 000, STAT3 A 6 4 I BE 4 #y 3%, 4K
WHh: (1) & 3 % 45 ¥ B ( amino-terminal domain,
NH2) :NH2 942 & 130 M EER, KM it B4
WAEREN, HBT STAT3 5 FHMEERTF
CBP/300 PIAS A FI 2 A X 2 MM E 454, NH2
w255 STAT3 —RUKKTE B IF 875 STAT3 f) # ¥
Fsd 4k 725 (2) %2 i 18 5E B, ( coiled-coil domain,
CCD):CCD 5 NH2 @344 4 4 o B 18 E R
A%, CCD fif T4 135 f1 315 i A BBz H, X
STAT3 #y EZ¥E/KIE, 7T 45 p48/IRFI F 3% H Fc-Jun,
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7 ;(3) DNA 454 X ( DNA binding domain, DBD) ;
DBD i F 55 320 ~ 480 L EE Z |, i B R (B-
barrel ) 8 H FIGRERE R T 2R, RER S5 CCD M
# . & STAT3 5 DNA W E &G0 (4) BHERE
(Linker domain) : 7 F 45 465 ~ 585 fy @ E M Z A, &
# DBD 1 SH2/ " B &L 2h RB 8 (5) SH2 4543 &
( Src-homology 2 ,SH2) : i T 45 580 ~ 680 {3/ & B g
], % STATs HHEBARF WX, SH2 BB LG R
HREARFELETFHRN, EFSHRPREUTE
EEMGESRAMNEREZEBEEARSETFSHARRE T
FZARML & ;5 Janus PAE (janus kinase, JAK) § {5 1L
X ;245 STAT3 FlRE R H — RIEKIE K (6) R A
Wi ¥ % 1§ P X 8 ( carboxy-terminal transcriptional
activation domain, TAD) ;STAT FK & K7 E A K &5
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i, HE 705 (VB E MR A EBEIRL)E STAT3S R &2
WEALRA @4 T e SH2 &5 A B E AE L=
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HEME R, B 727 i @ RBEM LA A2
STAT3 # i M ERERNE"

HETE &3 STAT3 5 4 # A, 5354 STAT3«,
STAT3B .STAT3y Fl STAT3s, i h HH [ E RN H 5, &
mRNA 328 PFHe 0 B KR i R o STAT3« 4% 43
FHE 492000, % mRNA #REMEKEHLE, K
LZHMMEFIA ik, STAT3B RAIFE/DN BB 44
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et B 5 STAT3oC S HEW N ™. B T
STAT3 WA & H BA AR B AL 5, H Rk
¥ R 7 R 48 P 25 750 0 240 B R 0 B RS R T 57
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STAT3 S 4 # ¥ & 3 2 i B 1 (acute phase
response factor, APRF) , B 7E IL-6 55 40 g )i & B9 AL il
BroCsh R BUIFLEALHYT o STAT3 2 gpl30 B4k FiiIX
FTENFEEESEA. 25 L6 ATHARAEK 7
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BRI B AT R R A s T b,
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HEG R, BUE STAT3 15 5 5 38 B A B IME
SREAI 4 AEKE S BN KA KK T (vascular
endothelial growth factor, VEGF ) K % K 4 kK K F
( epidermal growth factor, EGF) fl Il /MR AT HE £ K H +
( platelet-derived growth factor, PDGF) % ; 4 T . H
MM £ 6 (interleukin, IL-6) \IL-10 ., [ IfiL 3 #1001 (8 7
(leukaemia inhibitory factor, LIF) FI§E{R ## 22 B £ A +
( ciliary neurotrophic factor, CNTF) % ;¢/v-Src Z iR Z &
FEE MRS ;GC EH, (R B R AR & (thyrotropin, TSH)
FNE M5 40 M 46 ¥ 2 B ( macrophage inflammatory protein
1,MIP-1) 2120

STAT3 EH BN N XEBLE TR
(interferon, IFN )  #% (40 IFN-a/B . IFN-y, IL-10,IL-
19 .IL-20 1 IL-22 #8) 3% {&  GP130 & (IL-6 . IL-11,
OSM (LIF #1 CT-1 %) Z {k , vC & (IL-2 [ IL4 [ IL-7
1 IL-21 %) F1 4% K & (Epo, GH PRL Fl Tpo) 3 {&
gl
2.2 STAT3 {5 5% 38 B i 4 AL

T A4 5 B AZ A AR 455 2 T A 4 L TN B R A S BB
R HBEIRTR . R, B TERZERERASHE
HE AL BRI P M BE T, B G 18 B PR SR AL T R AR
AT JAK 58 STAT3 2 AME 5 a0 . JAK
B REZRBARBBRE, XH 4 ARG,
JAK1 JAK2 JAK3 F1 Tyk2, # X} 4> F i & 120 000 ~
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130 000", Hhpy JAK2 3 5 9 % & STAT3 (55
B SRIJIHBFNLMER UEKFRFZENTH
JAK2/STAT3 i 8% A il , B Ak (9 78 PR AL &I . 244 40 a 41
FERKERREZAGE AR, ZHhMEREE R R
Tk kTSR E R N Y JAK2 S Bs, (S E R 4
B SRR, 15 1L By JAK2 (A6 i o B R Ak 2 R M
RMBEEMBEE, BHEZELEMEHE, ZE STAT3
EHMSIE A0 SH2 G538 R K N K STAT3 &
BHR, 2 4 STAT3 #ikfE SH2 X #fil, 7 JAK2
FEEILAER T o 1 A STAT3 B{K%5 705 Hi iR 1k
BB E R (Tyr705) 555 1 4~ STAT3 B{k 5y T 9 SH2
X5 608 (¥ EMME S, ERFABE _RIE,ZF 8%
Rk 7 B8 I 3 A S M 4%, R B REE DNA P51, 8 #
VEGF 4 F i S EE AN R, S 5H B EZ/
MR . WAL STAT3 75 B M S il MR B 15 )5
Bgr BBk R R R TE S MR R RS, R B 2
¥, 25T -RIESHINER,

B LR s S 5@ A, E & Bl Ras-MAPK
38 B RN Sre MG R YA 2 1k B E R BB E B F B B
5T STAT S %A mE S A", W4 M2k
an i /MR AT 4 A K B F 24K (PDGEFR) FTR &£ A K A
FRZFE(EGFR) F B A WA AR S, o A&
B JAK MBS HHE0E 1k STAT3 &1, S 5 e £H M
5 TR
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Ja 58 A 3 R L JEC R L M 4 TR R A 9 A M RS AT
M MR RS R . A M T 2 G &
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A, R VAT A BT T R B o

STAT3 HEEZHMMIIMESE, 6% LB T
W4 2 (Mel-1 A1 Bel-xL) . 40 B 8 #8998 %5 &2 ®
(cyclin D1/D2 1 ¢-Myc) “'° A B VEGF Z4R il 8 4 i,
BT Bk, IR 07 A I 5 0 & R R B0, STAT3
IR N FT A S MR MR R A R B R E
PURU I R e i I B B ¥ P R I G EE T
BT Z B KT
3.1 STAT3 & 54 mE k4 8 FE/EHILH

B EXT AR R R, AT ENRZER
MEpEE e - B bR T B M A R
R 7 A B F 22 D80S A AR R B I & A
WARIN, VEGF 2 B B 2 21 2 #8 £ 58 A 42 1 %
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B R L &R R B B T, AT R R
VB F i P9 R 4 i, AR (LA AU 4, R,
VEGF o 38 i ifn % 1 5 ¥ , {8 F 40 Bg 40 2 2% A & 1
ENERERSHMBAT, ERFE LT, VEGF fE8k
FHAPHHERFUFIEZREBERATF la
( hypoxia inducible factor 1o, HIF-1a) B8, L4FEH
PR & B, STAT3 h £ 5 T £ F e 37 4 8 T8 it
B VEGF RikWAK S ®, fENAMA 2 KRR
XN F W F, STAT3 5 HIF-1 # [5i8 % VEGF
mRNA & — Z 51| it & & i & K (hypoxia responsive
gene , HRG) WHBAEHE B # Z B K,

EHRAB, FEREHEATEHARAN
STAT3 & 4,75 {Li STAT3 4+ 5 VEGF B FHH F
&AL, T JAK2 SEg 30 &7 AG490 Wi VEGF g%
Ko FgE I T TE AR & BLBE AR fL STAT3 5 HIF-1a B
HAEEERANER, BT HIF-1a MR E W, 3F 5
% HIF-1 bi& VEGF M £k KF, ZHRIELREN
5 VEGF [ #E ik EE STAT3 5 HIF-1a HHRIZ54& VEGF
Ja3F. STAT3 HIF-1a LI JX % By 5+ CBP/p300 7] §&
DESYRIER K EST VEGF B ER™ . Bt
SRS H A RAEKAFERIIMES A
T STAT3 A~ S W M8 & 4 B O #HAT T H R,
IL-6 7] 118 VEGF B3Rk, 3 A2 24K 9 i 98 %7 4 1
EMA K, BA PI3K 5 MAPK # %l 551 A R BH B IL-6/
IL6R A5 VEGF %5 75 4k, T B B 44 67 M R 4K
STAT3 W) A % )i 4> 7 IL-6 % 5 VEGF mRNA f %%
2, BA¥FE RN, LA SIRNA £ AR 210 4 7 68
fEBE o7 11-6 % 3 A9 40 Mg 9 HIF-1 & VEGF i3t &
B, ERBIRS , B 4 &k 4 i A ) B0E it 1
b STAT3 , {RIEH E#4 & VEGF BRE B 7,85
VEGF /%% %A% SmEATHENEN R ELR, R
B STAT3 25 7 4 m & #E H B K.
3.2 STAT3 5BR¥BHAE M E

R4 ME®dTREDL M B e RS
IR TE AL, 1T B AR A0 IE % S5 W AT BRI B4R, T E R R
. WABIRAH A IR EVH TR
i B A BORIT T B, B U 2 AT HR B ST R B R
o BB R, 5.0 108 R G850 i oE F A
MR & At FRAH L, STAT3 o /2 AR 3B 3 & I B B
MEEZHHEEREZ —,
3.2.1 STAT3 5MMEHAmE F A VEGF RI¥
A 4 55 3% 8 PR 0 BB G 1t 5 N BE 4R MG, A B STATS R
BERR AL IR A K%, LM VEGF %3k, SiRNA F#
STAT3 J5 VEGF By iA/KF F ™, 7E8 Mm% S /DR
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PR 0 L A i AR B v, e L STAT3 B B[R] 19 4 K R 38
B E M IE T Ak I 48 (retinal neovascularization,
RNV) K47 7E B B2 fb. STAT3 f &5 R 3k, T 1F % F W)
R 2 8L )R o 4 R R e Rk Y

Lepin f& i1 SEEZE R ob £ A5\ JiE B7 40 4 0 W iy —

PR BOER , B 12 N B 40 L 58 A 0T A 1 B T B
PER o /N B AR A AL Lepin B B R 1K,
R Leptin f7 RNV Bl B Z B #0H . # 2P 5 kK,
PR 5188 75 69 /5 BUAR 99 52 P B2 40 L R 3% Leptin 244, &
TG4k STAT3 {5 538 B 4% VEGF mRNA HyRik, 2
Leptin & {2 Ift B A4 RUAE Y E & T HLH . LUIR SR
TR B M STAT3 5 VEGF mRNA £k 32
BRLRNV B4 A R bE 2 /N> . E RS R#
7 ,STAT3 7E4£ Fh R AR I & B9 RNV A il 72 i &
HEEZEEM.
3.2.2 STAT3 5 Bk %% B ¥ /£ 1L & ( choriodal
K o g 1 Uk 7 kL g2
AMD B2 PR, % ¥ CNV KB NEAE - ¥
(retinal pigment epithelium , RRE ) 40 g S B§ AL {1k STAT3
FEHERMAMERE, AT CNV XN K E
B LBy STAT3, 3278 RPE 40ffi 4+ STAT3 fy7E fLn]
25T CNV &R,

TERAE SN L F2 v, 8 M 40 ) 6 T B 4 i R
F,H5MEARFEEHLRBR R, REHSIE
RN ARSI AE CNV I EAMARBRTWEEEE
fERITY . IL-6 R EEMRKEFZ—,AMD B ¥ Ml
B IL-6 K P mm e . WOLE SRR CNV BRI
o RPE-BKEBERE &9 I8 m R ik L6, i IL-6 £ %
1 3 1 A Ik 4% R U008 P B 400 B R 4 P 1% STAT3
RHEVER, BT IL-6R 3£ &R 1L-6 J5 STAT3 BRER
K FEAR, CNV AR B s/ o 5341, IL-6 38 7]
it JAK/STAT3 {5 5 3@ % V8 35 40 M 18] & Bt 4 +
(intercellular adhesion molecule-1, ICAM-1), VEGF £
{2 &£ R EF KT EHE™, #7 LR A §
STAT3 WL W15 5 ¥ S B 72 CNV & A4 AY K 6
ERT
3.2.3 STAT3 5ABF4ANE 7EIL6 # R A M
Fiad il & AR il & 4 8 (triamcinolone acetonide,
TA ) 3@ 33 B AR STAT3 4 5 A5 A Bl A 68 37 A Jf 8 1 R
WM LUK B A Leptin 39 OB 3 & (OB-
Rb) R FEH YL A Zucker fatty (ZF) KB N K4, &
B JAK2 FI STAT3 4 7 % & A9 B MR b K F, &R
Leptin 1 OB-Rb B §8 B th [/ 5 = ZF K BRA BEH7 A
i 8 S B AT

neovascularization, CNV)
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A= I B TE B AR S BT S i Ak T 0 R B B, £ X STAT3
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VEGF Rk T+ . AR5 & 4 Fi IR 56 37 A& i & 19 5 4
Bl o TRABESE STAT3 H57 AT 8 O AR &6 37 A= i 4 19
LW A TRUE S AL R, AT i PR 36 T HR R AR i
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