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Abstract

¢ |diopathic epiretinal membrane (IERM) is an age -
related retinal disease of the macula. In early stages,
symptoms of IERM are usually characterized by visual
impairment. As the disease progresses, it can lead to
metamorphopsia and lower visual acuity in severe cases,
the pathogenesis of IERM remains a mystery. Researchers
have found that posterior vitreous detachment (PVD),
anomalous PVD,
system ( RAS),
(GMT ) of Miller cells play important roles in the

activation of the renin - angiotensin
and glial to mesenchymal transition

pathogenesis of IERM. In pathological research of IERM,
Miller
myofibroblasts, and

astrocytes,
fibroblasts,
epithelium (RPE) cells were found to be the major cellular

microglia, cells, hyalocytes,

retinal  pigment
components of IERM, and the extracellular matrix of IERM
was mainly composed of extracellular collagen fibers. In
this article, we summarize the mechanisms of |IERM
formation in the light of some of the recent advances in
research on the pathogeny, cells, cytokines, and
extracellular matrix of IERM, in order to provide directions
for its prevention and treatment.
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Y& Pk ¥ B AT PR (idiopathic epiretinal membrane,
TERM ) st — 7 5 408 AH OC 114 B 3R DAL I RS g, 6 LK T
B IRE DXL O JIEE TS B0 19% FC IL 7 ME 2F AR A I . A
JER AR O R 2 HREC K 2 ] & B ¥ B Ak 400 )
JEESRTHIE I — 235 W HL 2 A RO, BE B 4 e 3
1 IERM SB35 88 B b W] 2B B B AR 3R A A 1 A DL K &F
A REIG R WA T B0 IR A8 i A5 it SR I
A5 IR Y AR T ) R S TERM Al AR 4
FRF G PR IR JEC RS AE R5 S E AT 409, A Gass 08K
Gass 7 AR MR IS 95 42 45 S50 TERM 73 28 358 404 25022 |
T A AR U DL S B 2F A, A, B i 5 AR
Tt B 2 2 e fi JE 2 2 1 22 S R 0RE TERM. 43y 3 388 A R
DOR ¢ B J52 S5 T R R 00 I I 4 B 2F 4k Ak M i S, B
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detachment ,PVD) M5 Fji& B £ 1M Eik &£ R4 (renin
angiotensin system, RAS) J#{ 1% 55 A 2 A ¢, TERM & i %
Bl A IS I 3 RT3 N, K 22 & AR AE 50 % L) 1,60 2L
FERIRRL 34% " W B, M RO A e
AR BR o s 38 i mT B8 2 S SO Ko S it R Lo 1k o
RS, A TR 22 0] () B R 22 5 — AR L,
SR ITLE R LW IERM 1 &4 5RE 2RIk, |
WAWFEZE I, TERM 76 WP R A AR 5 D0, e 1) 2 o
NBE, X AT A SRRl IX A 3 S A 6 AR RIS
XFF IERM C A7 it — 5%, DR AR S F2 2245 i JLAR
BEXF TERM T2 B9 PR 40 6 200 6 DAL -7 B 4 i o0 356 5
T T A3 58 | X TERM T S8 A AR SE ML EA T 255
1% E

HAETFA R IERM &£ F 45 PVD %% PVD,
RAS G R FEA K" He PVD J& TERM & IRALH
BETENIEKLKFE, 80%-95% ) IERM & %5 5 PVD
e S
1.1 PVD R R 7E IERM Z £ HER  PVD MBI
PEREPE A3 B2 . (1) 358 A R B 0 555 (2) BE IR
AR B R AR I 5 A AT A R T AR R G | B B A
S J5T 55 00 R JIEE PN B (inner limiting membrane , ILM ) 4 B .
Bl A A T T8¢ I e 97 A PN L BIES ol  E
i ILM SR /N RS T 7 K2 0] &3 Miiller 40 i 2 4, ©
REAM DA IV 70 fig S 2T A S 4 BRI S TMEY ) PR, PVD 5K
o S B A o S A B b I R R AT 4k S 1M R IV R
J 2T 4 2 (B Y4325 . BT X IERM (TR, 250058 4 h
S PVD S ECUL M TLM 2 1 W7 24, B0 fe e ILM R 1)
O8O0 I 4 (2 A4 Miiller 40 L 255 40 425 JE 5 40 0 ) 3 ek
T 0 Ak S % I 7 B B AR IO AL T B4 5 434k I i A
JANIE T, B LI TERM Y (R, A 3R A T A vt
TLM 0] DU SRR R 1 XmT A B A &2
TR PR AL FRGI J 25 Ay M i g 28 o RIS A7 76
4y IERM %K %4 PVDY  FF LA PVD XF IERM F4 520 1%
Tk — 5T,
128 % PVD IR R #E IERM X £ ER  Kishi
AV RA A A A PVD B BEES RS B R AT Ay vk
T B 1, EL LA O 3k 44% , J5 oK Sebag''! i —
T AIXF PVD WA, IR 5% PVD S, S
PVD &) 17 BB IR A5 R4 15 6 LA B 35 38 A 5 00 ) ot
ZS WS S e &R N A S B T NS AT
] A R R 0, J5e 2 5 350ER B B AR i Bz I 3% B 0 )
R, BLAk, i I (L & = ) (advanced glycation end
products , AGEs) X 5% PVD By &4 th HAG —Ef I, £%
IRy 1 A PN 1 AR BB 0 B | ) s 380G 8 4
A, T B B AR AT R RE PVD
IERM B &AL T A M4k, Mo E A T 5%
PVD SEUABEB K Bk AR W 7E TERM & b A , IF
SRIE T A DB A A TERM & JR b i E Sk
1.2.1 AGEs R RER % PVD K HHER AGEs 1Y
HEWZERH PVD I EZHLE] . AGEs fZ38 i if J7

A B R A% R R 1A A S5 194 U 8 e 3k =2 i) fr) A il
i SO T IE B Bt i o g — 2 R, AR R AR
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R4k TLM DLz Miiller 41 AR AR 3325 52w 41 i 4
JE I 0 4% () 25 AL AL M: | DATT 75 S B0 A i Ak O 11
BERSIR N LT AEDLAPE 305 . BIF 9T B, AGEs 1T DL 3
5 125 W) o 2 A8 A LA a5 W) I 5 3 5 A g D 2T 2 119 4%
BORAE B ARRIRATEAE L, S 4h, AGEs IR R4l
R SR R 2 4 R R P B o et R E
JfEAH: A 28 i ] 56 S 2R R AT 4R BT HLAR N J1 B9 BE S T
MR R R A Qe S5 Wi s R & . I, AGEs 19
TR B4 T BURE L 25 2 HLAR R ol 28, DA 5 850 5%
PVD B, B T4 ML PER 154, AGEs 5 H 3= 22 41
HLSZ AR (1 5 At 300E T 15 5 8 %, 41 MAPK/ERK
TGF-B I NF-kB 45" e &t p 4 dE B0 % A, I,
FEZR T 24 PR AT 1% 1 B AR AR AR B S, e
SRR S R EAE R R, BAR AGEs Il LUIXT £
R R 7= A A7 AR 5 R, (AT X TERM. & J i B4R 431
HLHIA T ZE i — R

1.2.2 FBAME T R E PVD 83 IERM 25, & W40
WA TR AR R T rp , HAE S0 PVD e B s
5% BA T B4 Do 5 2% T 110 TR )22 B 3 AR g o S P iy i
WINPTy —Fh 5 R0 . M2 PVD LG, Miiller
20 i A7 3 S 2 3 WA Bl 1 T 44 41 )il [R] 7 ( basic fibroblast
growth factor, bFGF ) Z- 42 £F 2 Ak [, DT 38005 2 4L 18
SEALAR -t R IR (5 087 B T o 3 A0 X A 1 )35 W 40
PEATHARE Y O A Ak KN T B1 (transforming growth
factor B1, TGF —B1) s 2> & fiff 75 W 240 it <5 )™ A= 4 Jfd & J&
5, I H A A K T B2 (transforming growth factor 2,
TGF-B2) X375 BH 4 o 1) L RS £F 2 40 i 3% o3 A A7 A 3 o 19
SN IR 2R ECIERM TR | (E2 LRI sLL ] v A

A
{HE

1.3 RAS WIiE7E IERM ZEFRMER Mg REY],
RAS .25 T IERM M &M HLH" . Dong %5 Xt IERM
HLMA Miller ZHEHET I 5 PCR(RT-PCR) A, 45
RN 2 MS AH O B %‘f Ji & 48 ( receptor associated renin
precursor system , RAPS) H1 ' Z 51 5 & K 32 (A f0 1ML & & 5k
F I (Ang 1)1 82K RIK, WhRC RS R
5 2 PR Ang TT 1 00 P e R 2F 4 R 7 11
(glial fibrillary acidic protein, GFAP) BH: i) 4 fifd 14 7] 22
ik, IR0 5 B R R AN R R R e A, A AESE
W R ZG T Miiller 55T 20 0 28 D ) 38 98 ol 21 24 4 i A=
KT 2 (fibroblast growth factor 2, FGF2) [} mRNA &3k,
1M Ang IT R 338 Jo 240 e 5 ot 22235 3% DAL ( glial —cell -
line— derived neurotrophic factor, GDNF) | #f & 4 & A F
(nerve growth factor, NGF) #l TGF-1 BFEEP . FGF2 32
P28 5 T 240 L 1) A7 3% KU, GDINF 7E ¢ J52 4 ffd v ] 48
I FGF2 (97 A ,NGF A1 TGF—B1 1] A0 e o 22 Je I 240 i 1]
WUBLET 4 40 i 55 4k, I, 5 TERM 21 454k 1% AH ¢
(FGF2 .GDNF \NGF ,TGF-B1) ¥ 5% RAS Ll i 4 5 F1 ik
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2, M2 5 IERM BYJE B, ACEL Fil Ang 11 32 {4 BH ¥ 5
(ARB) RTEFXT e B AL HEA T30 97 S BB 176 A, SOk 3
P2 AEIRARL R H
2 IERM Rt PR EZMEER K EXHLH
2.1 Muller e 7€ IERM HRJ1ER
2.1.1 IERM H# Maller ZBAf  Miller 41 &0 T N A% 2
FR R L P RS R o 2 5 5 A A, LB AR 7 F P9 A% 2 (inner
nuclear layer, INL) H 5128 LA 5 9 05 1] 56 TLM FTZR A
Hﬁ( outer limiting membrane , OLM ) 2Z 8] B A ) S 2 21

TR Miiller 4HA , W53 rh 285 fifi FH SR B 4l 2402
Fric P i rhric . bR DL R e Al A B A A B
B AR KA AR5 B 1 A 2 B e G 1t LA S i) 22 %
TEE M, /R GFAP A k& B Y 0 40 i i A s 4, (H
F5E % B Miiller 20 BTG J5 251755 GFAP K3k, RIS MR
B Miiller 2t 355 GFAP™" o

16 IERM BYBF5EH A58 % & B TERM 20 2 b 41 i 41
WA EH GFAP LUK a—FHE NI EH («-SMA)
R, IF HAE IERM 42U 0% 19 Miiller 20 i 3% 11 2 3%
ik GFAP, 1] a—SMA FIEANI &, 1H 4335 /Y Miiller 41
JH 3 A A UL £ 4 40 M S, 40 i 3R T DU 4 B G 3R Gk
a—SMA, 1l GFAP ik F [ X SE i 53 45 1 5 Miiller
HLAE TERM H i Ak LA S5 o3 AR LR 2F 4 48 i A7 G,
[, Miiller 40l 7E TCF-B2 &G PER FRIVEH T & %4
S A 2 i S A R AR S AN AT R, B 5 RS L I
20 13 S A 430 , I LR AT LA E Miiller 40 1) LAY £F
e 34k, TS ZCRT B
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mesenchymal transition, GMT) ™' 3 H TGF-B & #iE W nf
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TR ET A bR B B, RS B —41 IERM
POBRFEA ST MIO-M1 41 (—Fh A &K A6 Miiller
YA FR RS SRR B T JRAR 40 25 40 B AR R AF , LA S 4 b
T Miiller 401026 1 % A% BEAS1F T 9/E ) &A1k,
S5 IR Miller 4 fi bR 259 RLBP1(—FhZ 5 4 i A1
BELE A B GRS L) A GFAP 8, [5) M2 25 44k L
AT AN bR Y ACTA2 . TAGLN[ 25 o—SMA F1°F ¥
JL 22 (SM22) 4 5 SR 2 15 i) 4 i B P ] 0 440 i 3 5
Fric CCDNT ( Zii f 40 A J&] 399 G130 Jor 5 %) 200 e ) 0 2
DI H) B F LM, i 2 358 MIO-M1 41 i ) 8158 &
GMT, (EAFFEH & A 7E—2E CCDN1 & 2 3R IBHHA
FEIRNLN 2T 4 40 bR iC 9 ACTA2 F1 TAGLN 1) 43 1k 48
f AT R B IE B A EB 4 GMT IR ZS . X 3% 1
GMT 22— Kot fE . fEtbad B2 b, Miiller 41 fifd
AT RS A 4 GMT AR T PS5 81 52 4 GMT, LA
S FRLAGE J5 AN MR A 5 AR Sy [R] 8 BOIRAS
2.1.2.2 TGF-B-SNAIL i#E&7E Muller i GMT FEI1EF
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