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(HE] EF WWBEEAER LK (RPE) 40 M5 55 1k A US4t 240 i 2 3 A= 2 35 55 1A 00 ) B89 4% & A=
RIBHF I — DA% O EM, N-Z B2 B2 (NAC) BB 5@ b 9 i #% 16 45 K -8, (TGF-B, ) 75 3 1 4fl it 19 %
PEE(ROS) 1™ A= Al MAPK 25 [ 14 B TR 1 ke 410 1) 22 Fh 48 At 1) AL 2T 24 48 it 1) %% 3 4k, (AL /& NAC %) TGF-B, 155
M RPE 4 = ARPE-19 48 ifd i) JUL 2T 4k 40 B 5% 43 A0 0 5% e B VB E i FAL I o 8. Be BF
5% NAC Xf TGF-B, i 31y ARPE-19 i fitd 1] JUL I 2T 45 240 0 56 43 A iy 2 el S VB AE i 4 LRl . o3k (RAhEE
F% N\ ARPE-19 4 il 3 43 Sy % B2 (TGF-B, 4L ¥ ZH NAC T Fi 2 A NAC Sl b 320, %o HECZH A 04 341, G A 3
A2 43 B8 10 ng/ml TGF-B, .10 ng/ml TGF-B, +5 mmol/L NAC 15 mmol/L NAC 4b ¥ 41 il 48 h, #H 2% & 1k 5%
TS A M T A 2 A SR FHIE SO E B PCR  Western blot 532 551 & ELISA 3k K5 I #% 43 1k b 75 3k (]
a- P ILILEN 2 1 (a-SMA ) ZF4E45 48 M T BB A R AR 16 Ok o A AR 2 4R £ DCFH-DA i 3o 3t =X 248
JELASCAS U 7E TGF-B, AL B S 1 h, A fifL A9 ROS Ry LR A5 10 S NAC X4 il A ROS 7= A= (5200 o 2R T Western blot
PRI 25 20 40 B N p38MAPK (ERK1/2 2 SAPK/JNK 2 [ 5 B2 Ak 19 52 i o >R FH 40 i 3+ 250 77 & -8 ( CCK-8) &
R WA [ e BE NAC X ARPE-19 4l AEF I s2ml, &R SCHE 2% it PCR Western blot [t ELISA 5275 25
R, X IRAAE L, TCF-B A FRA o-SMA (LR 2E 45 G A 1 TR mRNA 238K 734 198, 45 73 2 % i
Y (2.15£0.29) (9. 54£1.08) F1 (25.78£0. 66 ) i , £ 1 3R 35 /K - 43 5] J& X B2 i) (8.49+0.32) ((2.53+
0.69) F1(4.45+1.05) f%, 2 BB H G227 L (3 P<0.05) . NAC T4l a-SMA L2445 G E A 1 B
mRNA )32 3% K 43 Bl & TGF-B, &b B4 1) (66. 70£12.57) % . (66. 11+8.35) % F1(33.19+6.90) % , % |4 £ ik
K43 51 2 TGF-B, Ab P4 1 (52. 30=4. 83) % (55. 03£2. 58) % F1(56. 08+3.65) % , 2 F WA G it2¢ 75 X (4
P<0.05) . WAL 2 7 45 5 R, TGE-B, &b FE A 41 i 9 ROS 19 7= A= 7K - 45 % B8 20 348 i, o2 % 21 1Y
(2.12£0.20) 5 ,NAC T HAL40 M0 7 ROS /K& TCF-B, Ab LA A (57. 4129.45) % , 2 R WK Gt 8 L (1
P<0.01), Western blot 25 J @ 7R , 5% FEZH A L, TGF-B, kb B2 p38MAPK (SAPK/JNK & ERK1/2 & [ 1R 1k
K25 R 23 5 R AT BRZE Y (9. 18£1.00) | (4. 87+0. 81 ) Fll (4.20=0. 69) £%, 22 5 A7 e it 22 T X (B P<
0.05), ffif NAC T ik 3 5, p38MAPK  SAPK/JNK J ERK1/2 % [ #5 i 1t /K F 43l J& TGF-, 4b 3 21 1y
(48.16+14.82)% .(67.90+2.90) % H1(74.52+4.00) % , 2= R HHI 25350 (¥ P<0.05) ., ££if NAC #f
ABIE AT 1) TGF-B, 75 A9 ROS A7 4= & p38MAPK SAPK/INK K ERK1/2 % H 89 B B2 4k 3k i 40 ) ARPE-19
20 J 1) UL T 48 40 I e 23 Ak
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[ Abstract] Background The transdifferentiation of retinal pigment epithelial (RPE) cell to myofibroblast is

a central event in the development and progression of proliferative vitreoretinopathy ( PVR). N-acetylcysteine (NAC)
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can inhibit the transdifferentiation of multiple cells to myofibroblasts via suppressing the production of reactive oxygen
species (ROS) and the phosphorylation of MAPK induced by transforming growth factor-g,( TGF-B,) ,but the effect
of NAC on the TGF-B,-induced transdifferentiation of human RPE cell line ARPE-19 cell to myofibroblast and its
underlying molecular mechanism is still unclear. Objective This study was to investigate the effect of NAC on the
TGF-B,-induced transdifferentiation of ARPE-19 cell to myofibroblast and its underlying mechanisms. ~ Methods
Human ARPE-19 cells were divided into control group,TGF-B, treatment group, NAC intervention group and simple
NAC group. Cells in the control group were not disposed, 10 ng/ml TGF-B,,10 ng/ml TGF-B, +5 mmol/L NAC and
5 mmol/L NAC were used to interfere the ARPE-19 cells for 48 hours in the other 3 groups. The morphological
changes of the cells were observed by phase contrast microscopy. Real-time quantitative PCR, Western blot,
immunofluorescence and ELISA were used to detect the expression of transdifferentiation marker genes—a-smooth
muscle actin (a-SMA) ,fibronectin and type | collagen. The expression level of intracellular ROS induced by TGF-B,
in the presence or absence of NAC was detected using the non-fluorescent probe DCFH-DA performed by flow
cytometry. The phosphorylation level of p38MAPK ,ERK1/2 and SAPK/JNK were detected by Western blot. The cell
counting kit-8 (CCK-8) assay was used to investigate the effect of NAC on the viability of ARPE-19 cells. Results
The expressions of a-SMA, fibronectin and type I collagen mRNA in the TGF-B, treatment group were significantly
increased ,and were (2.15+0.29),(9.54+1.08),(25.78+0.66) times higher than those of the control group, with
significant differences between the two groups (all at P<0.05). The expressions of a-SMA | fibronectin and type [
collagen protein were significantly increased, and were (8.49+0.32),(2.53+0.69),(4.45+1.05) times higher
than those of the control group,respectively,with significant differences between the two groups (all at P<0.05). The
expressions of a-SMA, fibronectin and type [ collagen mRNA in the NAC intervention group were (66.70 +
12.57)% , (66.11 +8.35)% and (33.19+6.90)% lower than those of the TGF-B, treatment group, and the
expressions of protein were (52.30+4.83)% ,(55.03+2.58)% and (56.08+3.65) % lower than those of the TGF-B,
treatment group, respectively, with significant differences between the two groups (all at P<0.05). Flow cytometry
results showed that the expression level of intracellular ROS in the TGF-B, treatment group was (2.12+0.20) times
higher than that of the control group,and the intracellular ROS in the NAC intervention group was (57.41+9.45) %
lower than that of the TGF-B, treatment group, with significant differences between the groups (both at P<0.01).
Western blot results showed that the phosphorylation levels of p38MAPK, SAPK/JNK and ERK1/2 in the TGF-B,
treatment group were (9. 18+1.00),(4.87+0.81) and (4.20+0.69) times higher than those of the control group,
respectively, showing significant differences between the two groups (all at P<0.05). The phosphorylation level of
p38MAPK,SAPK/JNK and ERK1/2 in the NAC intervention group were (48.16+14.82)% ,(67.90+2.90)% and
(74.52+4.00 )% lower than those of the TGF-B, treatment group, respectively, showing significant differences
between the two groups (all at P<0.05). Conclusions NAC inhibits the TGF-B,-induced transdifferentiation of
ARPE-19 cells possibly via suppressing the production of intracellular ROS and the phosphorylation of p38MAPK,
SAPK/JNK and ERK1/2.

[ Key words] N-acetylcysteine; Retinal —pigment epithelial cell; Transforming growth factor-B, ;

Myofibroblast; Transdifferentiation; «-Smooth muscle actin
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KU, ZF A S5 PVR 2F 434 A A & 2B R g,
Forb WUBCET 2 40 i 2 51 PVR B AR Rl 4, & 200t
oA it A2 37 T A 4 W 1 A 2 R R R %
| 7 (retinal pigment epithelial, RPE ) 4 ity 7] DA & | {7 -
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16 JOL 8% 2T 44t 41 0 26 3 A d T B g AT AR KR T
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TEWFSE NAC X TGF-B, %3 1Y ARPE-19 4fi g [a] )L 2T
Y 240 B 5% 4k 1 5 M R EC S A 1Y 43 LR

1 #MB5FE

L1 b

ARPE-19 4 sy § ATCC 4 i /&=, DMEM/F12 %%
Fr 4k (36 [H HyClone 23 W) ; 7 4 5 R WL o i 70 $L
0.25% g s (A f iR 4 13 (36 1 Gibeo 23 H] ) ; Trizol
(3 [H Invitrogen 24 W) )5 40 Jg i1 %l ) &8 (cell
counting kit-8, CCK-8) . Hieff™ 45 1 £%4% cDNA 4 i
Super Mix i #| & . Hieff™ qPCR SYBR Green Master
Mix 7] & ( Bl £ A ) NEH TCF-B, (3 [H
PeproTech /2 7] ) ; NAC . DCFH-DA ( 3£ [§ Sigma 23 d] ) ;
AL G HEE ELISA i & (RN LA ) 5 T A
JE I ELISA 38050 & ( B AR R A 7)) s /NRBT A -
Sy UL BN 3 1 ( a-smooth muscle actin, o-SMA ) 3T {4
(% [ Dako 22 ®)); /b Bl #it A p38MAPK i k.
p-p38MAPKHTIA ( | i 35 = KA ) s Syt A ERK1/2
Uik Bt A p-ERK1/2 4K S 5t A SAPK/JNK #it
Tk HHt N p-SAPK/INK Hi i (FEE CST 247]) .
1.2 5
1.2.1 At B K2 0 & R0 % 10% Jif 2
L3 A5 73 B0 1 % T ik 2 R BT R DMEM/F12 B 57
FLAE 37 °C ARFH A% 5% CO, B 3% 37 48 5 9% ARPE-19
M. ST VES ARPE-19 40 i 1] L A £F 2k 40 o %% 43
1k , ARPE-19 4l Jf 75 fiff F JC il 7 (9 55 5= 20Uk 6 h J5
P 10 ng/ml TGF-B, 4b B 48 h, 5255 43y X 41 |
TGF-B, AbHE4] NAC T Fl 41 Fl NAC B fl 4 #2 , % HE
AL F, Al 3 4> 20 53 I 4 1] 10 ng/ml TGF-B, |
10 ng/ml TGF-B,+5 mmol/L NAC FI 5 mmol/L NAC b
FHAH ML 48 h,
1.2.2 CCK-8 ¥4 A [F]He &F NAC X} ARPE-19 41
MAEAERISZ K ARPE-19 40 i 8 b T 96 fL AR, I
RN R 110" /4L, 5 40 AR K il 05 L o6 B 5
FEHH N JC LTS B9 DMEM/F12 55 3R ZE LR 40 6 he
ZJE BALA B A NAC 4k i 2 0. 005 ,0.05.,0.5.5
K 50 mmol/L fif 5% 35 5L 100 ! &b 3 40 g 48 h, SR 5 %+
B IRk Al 5 AR > B0 10% WST-8 1 5¢ 4 1 77 Sk
T E AM 3 b, {8 TG AR AL AE 450 nm Jz 600 nm
FAR I 5E WG (A) fH . A NAC (9 40 Jfd 1% 77 44
R B A A = (Ao unvac = Aeoomm nac )/
(Auso w118 =A 00 wm s ) X 100%
1.2.3  SEW5O6E i PCR LK I o-SMA (2] 4245 &
HE & T AR mRNA (1 3R55 K # ARPE-19 4

a7 T 6 LA, PR R A L 2 B Ol 5x10° /4L, Frdii
ARG 2 70% ~80% I K 15 37 3 5 6 A G 1L ¥ 1Y
DMEM/F12 8532 3 I UM 6 h, 15-4% BAS Rl 4 1)
Ab 3RS AL SR AN 48 b i ] Trizol 2k 751 M\ 41 it H 42
IS RNA 30 5% 5k & B cDNA, Wi A 51, a-
SMA [ i8] %K 5° -TGCGTCGGTATGGGTCAGAAAG-
3, FiEEl ¥k 5 -TCAGGGTCAGGATACCTCTCTTG-
3L A E A LESI Y 57 -CGGTGGCTGTCA
GTCAAAG-3’ | FiEa| ¥k 5" -AAACCTCGGCTTCCTC
CATAA-3” ; T B 5 L 519 57 -ATCAACCGGA
GGAATTTCCGT-3" , FiE 8| % H 5’ -CACCAGGACGA
CCAGGTTTTC-3" ;GAPDH | 3i#8]4) % 5’ -CTGGGCTA
CACTGAGCACC-3" , Fi# 8|4k 5’ -AAGTGGTCGTT
GAGGGCAATG-3" . PeHill o b i, 15 B R N R T, e b
AR 95 CHiAEE 30 ;95 CASYE 55,50 C iRk KA
134 s, 3L 40 MEFR, W ABL 7500 54 S2IF 98 E B
PCR {575 B (19 5E 93 i &6 Fn Ct {l, L GAPDH 2y
PSSR 2725 e 0 45 4 H 0 2R 1R G 20 R R AT
HE,

1.2.4 G5Ok o-SMA 2 [ R E 010
24 FLHC P B G T 40 IC F, R A0 i O 1107/
AL, 7 20 M0 B A R 12 h s {8 G I v R R R o
6 b, T e HEAS [F] 4 17 Kb 2% 7 b B 200 0 48 b T8 1)
i =20 °C [ 2 20 i 10 min, 5 00/ BRAT A a-SMA 41
R(1:100 Fi B ), & FiR &N 4 CHEE R, W
TRITC Fric 9 th Bt /D B =90 (1:100) = | F I E
1 h,DAPI 344 5 min, 3 i Jf & F 26 B U T W%,
Y WAMUBE T UL AN i B b A AR S 22 R AR B L1 A 5O
H o-SMA ZK [ 5 BH

1.2.5 ELISA ER &R 44 G a1 8RR iy &
it O ARPE-19 445 7h T~ 6 FLAR , ) 5% 40 Jifa 25 12
5x10° /4L, Fr a4 K& % 70% ~80% I, il F G
I3 35 37 HEUE B 77 6 b, P-4 BEAS ] 4 199 Ak 2 2% 14 4b
PRI 48 ho WTHE A0 ML R R AL B L R A T -20 CAF
I3 . AR ELISA S5 & U0 W] 5 454 , I 7 4t i 355 5=
e EWE R A E A T R E A AR AR
AXAE 450 nm PEAAL I E A B, H4E bR v il 2 AR 38 bR
HEM TR A A e 2 G A A T AR R /) o o
1.2.6 =N F AR M 2 4 i iy ROS /K- i R
PENHREF DCFH-DA 38 2o it =0 40 e S04z 10 240 it ) ROS
F =N . K ARPE-19 4 i 8 Fh T 6 FLAR, 18 4% 41
J R 5% 107 /4L Ff 40 i A K il 5 & 70% ~ 80%
B, o FH TG I3 ) DMEM/F12 15 57 5L 55 55 20 Ml 6 h; fiff
FH e 1) DMEM/F12 35 5% 3685 B¢ DCFH-DA 2 209k Jif
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3 10 wmol/L, ff ] 10 wmol/L DCFH-DA 7 37 C %41
THEE M 1 hy SRS B R DCFH-DA BB 37 3k, Jf
i FHTC ML /) DMEM/F12 85 35 5L Uk 3 Tk #3545 24
DAY SEEG S AL BRAR I 1 hos oK A e g = SN R,
FACS Canto II x40 i (3 BD 23 w]) #4760,
BOE R PBA N 488 nm, K P 525 nm, i 4%
AN M N DG R B o I g 2 B AN P P 2 SOt
SR .
1.2.7 Western blot 7Kl £ 4 «-SMA & H R 1k
p38MAPK # iz k. SAPK/JNK F #; 2 b ERK1/2 3
ik ETEAR 6 cm (5% IR LK 35 40 M0, 155 20 1 AR K il
HET0% ~80% I, Jo I 75 5 I FLB5 SR 40 Ml 6 b, FH4%
FEA [) 4 P9 Ak U5 1 Ak 38 240 Jif 48 hs T It 3 5 7% 3k 1%
FRANML 6 h J5 ,NAC T4 & 5 (i 5 mmol/T. NAC i
AEPRANNE 1 b, AR5 FEAE ] TCF-B A BRI 1 he ffE)H
RIPA Zf 8 32 40 i 5 & 3, BAC B € &7 &
D & 3 e BE, i B % 10%  SDS-PAGE Jig 7 %5 &
H, HURE I AR 28 1 5 A, S AR . — it 4 CIE R 15 h,
ZJEWIAHN S ER T EE 1 h, B 6. A
Image Lab 5.0 &8 73 B € 45405 19 A {8, 1R %
SN IR A (G Z HOAF 8 R AR Rk 4
1.3 Geitorik

KM SAS 9.3 et B kAT G it o . T REE
FIZ W R B IE 4 A, B ves R, 45 41 M
Levene 5 B0 11E 52 7 22 5%, #5 20 [a] 25 A5 W0 45 A 10 84K 22
S LR IR R 5 22 70 i, 4 1) 2 1 LL 38R LSD-
t K% . P<0.05 R A gt Lo

2 HR

2.1 R[EHREE NAC XF 4 A A A7 25 1) 52 )

CCK-8 ¥ # I 45 % & B, 0.005,0.05.0.5.5,
50 mmol/ L} X B4 ARPE-19 4i g 723K 455124 1. 02+
0.13.1.05+0.08 ,1.03+0. 06 1. 02+0. 03 0. 50 £0. 07
F1 1.00+0. 00, 41 ffl A= 77 R 1 SR B3R 22 5 6 G i 2F
2 Y (F=39.85,P<0.01), HHH 50 mmol/L NAC 414
LA A7 A B BB R, ZRA SR L (1=
16.63,P<0.01);0.005.0.05.0.5 /% 5 mmol/L NAC
A ARG X A, 22 R giH7E X
(¥ P>0.05)(E 1), A 50 mmol/L NAC H A B &.1Y
20 R, S A0 A 0 1 A R, JE B S mmol /T
NAC FH T Jagesis,
2.2 NAC # ] TGF-B, % 51 ARPE-19 41 i JE 25 2
) ek AR

FH22 BAUEE T LSR5 S Won , 4 B 4] ARPE-19 4

15¢
10k E1 FRERENACHA
i BMEFERILE F-=
2 a 39.85,P<0.01. 5%} B4
=05 o i
tbdg," P <0.01 (B H &
J5 22 4 B, LSD-1 K 5,
0.0 "
WM 0005 005 05 5 50 =3 NAC:N-Z R

NAC (mmol/L) it = R

A A RO S g TR [ 5 R 3 AR SMB RRAE . TGEF-B, AL
P A0 I 25 A A W AR o A DL — b R R 2R
A A KA AR K, AR ARG, 5 0 Y 40 i =2 ) 2k 2
S, 8 5 240 M S 0 SR ) JUL RS T A4 A AR R (T
ASHFHIE . NAC  BI4140 Ml 05 5% 1T TGF-B, 4k BH 2 40 i
M%7 . NAC Fop ok P20 X 4 i 19 98 25 6 %
i (&1 2)

E2 HEEMETUAZREBESFERLE(x100)

Ac X R AL 240
ARHN, SRR AR B TGF-B, 4b B AT 20 5 K ARIE , 51 3 (Y
AN Z ) 2k 34l (k) C.NAC THI4Life 7 TCF-B, 4k 341 20
M A 2E M BZE D NAC Bl 4b 3 20 40 fifs i) I 25 TE A8 1k

2.3 NAC il TGF-B,i%5 T 1) a-SMA ik LM
XfHRZH TGF-B, A3 2 \NAC T i £ F1 NAC gk
AEFRZH -SMA mRNA K 3% 35 7K1 1Y S A L 4 22
A G #E X (mRNA: F=33.68,P<0.01; &
F=542.50,P<0.01) , H o 5% B 41 AH L, TGF-B, 4L 2
4l a-SMA mRNA K 85 K34 1R, 43 5 X B4 1
(2.15+0. 29) fZ A1 (8. 49+0. 32) {5, LR W H G it 5
X (t=7.98,P<0.01;:=40.10,P<0.01) ;NAC T Fi4l
o-SMA mRNA FlI [ 1) KK -39, 430k TGF-
B AL FHZH 1Y (66.70+12.57) % F1(52.30+4.83)% , %
BWEG % E X (1=4.05,P=0.03;1=15.40,P<
0.01) ;NAC Baphib ¥ 21 55 %) B 4] «-SMA mRNA K %
FIRBKF A, 2 S ¥ g 2% 8 L (P>0.05) (&
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3) o MBI A R Won , TGE-B, Ak B ] WL oK B
LLAASOEARIC Y o-SMA K3k FIE 40, 1 NAC | 7
HARMW «-SMA F K FHPER ML (18 4) .

B3 B- 10

3 a %

£ 2 a by

= z

= 4

= =

z o -,

7 APIRAL TGF-B, NAC NACHh 3 RHRAL TGF-B NAC - NAC

s REH T abA REH T AbsA
1 2 3 4

a-SMA -— 42 000 B3 &E4H o«-SMA

GAPDH 36 000 @

mRNA R EARIEFER
A% 4 a-SMA mRNA kK TV HE  F=33.68,P<0.01. 5% B4
H#, P<0. O1 (BRI K 5 2290 7, LSD-¢ K58 ,n=4) B:& 4l o-SMA
BOAFBMEIKE 1% BH 2. TGF-p, b4  3:NAC THIA
4.NAC BLfab 4]  C. & 4] «-SMA B RBKFE R F=

542.50,P<0.01. 5%} HE4H %, P<0. 01 ( B[R & J7 2% 43 B, LSD-t
K55 ,n=3)
R e 2 R

SMA : - UL 8 1 TGF : #% 4k 4= & [ 73 NAC: N-

©

4 REBERKENESHMM o-SMA FFRIE (TRITC x200) A
XMPEEA TR AOEARIC AN B TGF-g, A BRI K&
A EFOCARCH MM (HF L) C:NAC TR R o-SMA Kik
FHEERYAIME  D:NAC BBl ORI o-SMA 35 FHYER 4N M

2.4 NAC i TGF-B, F5 F WL 4L G E M 1 BIK
JRF R L

SR 5 E i PCR K I 45 2 /R, X iR 4\ TGF-
B AbFEZH NAC T Fi 2 il NAC Bl kb P 21 2F 4 45 &
FEVR T R mRNA 63K K71 B R LA 22 5 3
HY S L (F=261.90,P<0.01; F=345.20,P<
0.01) ,Hrf TCF-B, b 0 41 £F 4 45 43 2 (1 A0 1 %0 J5
mRNA 3K K43 5] 2 % BAL 19 (9. 54 +1.08) 15 Fl
(25.78+0. 66, =R ¥ gL it % B L (1=15.77,P<
0.01;1=75.55,P<0.01) ; NAC T i 41 £F 4 45 & % (4

Fil T 0 5L mRNA ik K V- 43 51l & TGF-B, 4b B8 41 11y
(66.11+8.35) % FI(33.19£6.90) % , 22 S ¥4 Gi 2%
X (t=11.15,P<0.01;¢=18.73,P<0.01) ; NAC ¥l
b FRZH 5500k R 2H £F 2 45 5 5 AR )t mRNA 357K
F-HHR 25 R TES T EE L (F P>0.05) (B 5A,B)

ELISA #; 0 2% H 8 75, X IR 44, TGF-B, 4b PR 4H |
NAC T4 F1 NAC B b kb P20 200 Jf 35 5% 135 W vh &F
gk A E R 2 i o (29.00+4.88)  (71.76+
11.59) .(39.51+6.68) F1(30.34+5.03) ng/ml, I %I
i it ) 2 Jo R vk B 3 i Ry (17.21+2.48) [ (74.93
5.66) .(42.01+4.06) fi1 (16.63+1.88) ng/ml, 22 7
G4 X (F=29.54,P<0.05; F=171.30, P<
0.01) ; Hr TGF-B, kb BRAL KE 35 1 W P 4F 4 45 &5 %
PRI 58 S 1 5 11 3R 3K K7 43 531 g i BRAL Y (2. 53+
0.69) f5H(4.45+1.05) 1%, 2 R A R E L (1=
5.36,P<0.05;:=12.33,P<0.01) ; NAC T i 41 41 jfa 5
I LIS TR AF G2 A R T R DR ) 2 P R v
S350k TGF-, &b ¥ 20 1 (55.03 £2.58) % 1 (56. 08 =
3.65)% , R4 G X (1=10.24,P<0.01 ;1=
15.39,P<0.01) ;NAC FLjlt b 35 2 5 % B4 2F 4 25
AT 70 i VR B AR, 2 R TS R L
(# P>0.05) (& 5C,D),

)
(=]

20

10

1 ZUHE 5 mRNA B 1Ak 7

) XFHR4L TGF-B, NAC NACHUjl

\ XHR4L TGF-B, NAC NACHUfh
PhHEA T AhREAl

WhHEA Fhi AbHEl

100
80
60
40
20

YA AR (ng/ml) FYELEE T A mRNA KD Fk K
1 RO 58 R % (ng/ml)

0
oyl TGE-B, NAC NAC i

MIRAL TOF-B, NAC NACHifh
9143 I 74 A

Res Tl Al

5 RAMMAEESZTEMI BEKE mRNA REARIKLEER
A LTS A mRNA A X KKK 8 F=261.90,P<
0.01. 5xf BRA L #E, " P<0. 05 (FL R R 7 22 43 M7, LSD-t K 85 ,n=4)
B2 T BB mRNA A XS 26 35 K F 19 b 8¢ F = 345.20, P<0.01.
55X IR L3R, " P<0. 05 (PRI 3K 5 22 43 BT, LSD~ K3 ,n=4)  C: %
YLET 245 4 T (T Wk B Y L 88 F=29.54, P<0.05. 5% 41 It
B,"P<0. 05 (AR R 5 250, LSD-¢ Kz ,n=4) D: &4 T BKIR
HEAREEE W F=171.30,P<0.01. 55X B2 L, P<
0.05(FAHT 2411, LSD- K35, n=4) TGF.® b AEKHF;
NAC : N-Z Jt 2 o 42

2.5 NAC #ifi| TGF-B,i% FHIANE N ROS 9™ 4
Ui 220 A A 45 2R B, X B4 TGF-B, 4b 3
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4 NAC T4 F NAC B b 3 20 44 Jfd 9 ROS 7K F
MR L 22 5 A G it 2# B L (F =68.34,P<0.01),
TGF-B, il ¥ ARPE-19 4 Jfl 1 h fg & 2% b & 40 M N
ROS [ 7K -, Horbr 5 % BEZH AR e, TGF-8, Ak B 21 41 Jifg
W ROS (7K 35 M, J& % B Y (2. 12+0.20) 1%, 22
FAGFE X (1=9.90,P<0.01) ; NAC + Fi 41 41 fiEg
M ROS (7Kt FEAIG, J& TGF-B, AL FEZH 1) (57. 41+
9.45)% , Z R A GIT¥E L (1=7.25,P<0.01) ;NAC
BALh Kb PR 2 5 BRZE A L N ROS JKF- LU, 22 R o4
T2 L (1=1.04,P>0.05) (E 6) .

3503 XFHEZH 250

TGF-B, b HZH

0 10° 10° 10' 10° 0 10 10° 10" 10°
-108 FITC-A 7 FITC-A

NAC T i 350 NAC Hafihb 32

10 10° 10* 10°
-102 FITC-A = FITC-A

i 25 B6 JAMAMA ROS Kk
ﬁ 20 B A4 5E

%41 ROS ki B: &4l
M ROS Fik it b F=
68.34,P<0.01. 5 X} Ma 41 Lk
©  5%.°P<0.05 (I %4
Mr,LSD-t #5% ,n=3) TGF:
b4 K H s NAC: N-Z i
B R s ROS : 3 1 4

ol TGF-P\
AOHRH

NAC  NACH
Tl dbd

2.6 NAC # ] TGF-B, S p38MAPK . SAPK/JNK
K ERK1/2 25 H K #ERR 1k

Western blot £ ] 25 5 .75, X}l 41 . TGF-B, kb 3
20 NAC T2 Fil NAC Hph 4b PR 2 p38MAPK  SAPK/
INK J ERK1/2 25 H R A KT 1 Sk L 22 R 38A
Giit2E X (F=70.35,P<0.01;F=76.31,P<0.01;
F=74.54,P<0.05) , H " TGF-B, 4t ¥ 41 p38MAPK .
SAPK/JNK Jz ERK1/2 # H #5 R 1k 7K - 73 5] g %t B 2H
1(9. 18+1.00) . (4.87+0.81) il (4.20+0.69) 15, 2%
S Gt X (1=14.130,P<0.01;:=8.249, P<
0.05;¢t=7.980, P<0.05); NAC T i 4l p38MAPK .
SAPK/JNK J ERK1/2 & [ 85 & 1k 7K 543 51 & TGF-B,
REFL (1) (48. 16+14.82) % (67.90+2.90) % F1(74. 52+
4.00)% , 2% FHHF ¥ X (1=5.499,P=0.032;
t=11.090,P=0.008;:=5.544 ,P=0.031) ; NAC B

LT 4H 5 % IR 20 MAPK 2B (BRI K 88, 2 B 6
Gl F L (P>0.05) (& 7),
1 2 3 4
p-p38 — 43000 A
P38 M ——— 3 000 p38MAPK ERK1/2
p-SAPK/JNK . - 4 : = 46000154 000 % SAPK/JNK
—— e — WARETHR A4
SAPK/INK (8 P 2 46 000/54 000 J38MAPK ERK1/2 i
p-ERK1/2 &« &« SN & . . 42000/44 000 SAPK/JNK & 19 %
FRK1/2 . S S S > 000/44 000 (A WAk 7k 3 2 ik B
B: % 4
p38MAPK . ERK1/2
Fl SAPK/INK & M
WRIR 1k K F 2 3k 1Y
ER R 5
4 H B, P <0.05
(PR 2 50 #1,
LSD-t K38 ,n=3)
1234 1234 1234 L. %184 2. TGF-
B bR  3:NAC T4 4:NAC B bFZ] TGF. FibAEKE
T NAC: N-Z ik 2F bk 24 12

15 - K
. p-p38

mm p-SAPK/INK
= p-ERK1/2

IR ALK

3 iFig

ARBFFRBEGT T NAC %t TGF-B, 5 5 ARPE-19 41
6L 1 UL G 2T 24 40 B A3 A i 52 e, 25 SR 3R B NAC BE62
BN TGF-B,1% 519 ARPE-19 41 g 1] L 5% 2F 4 40
LG oy Ak o RIS AT 52 38 22 B, NAC RE A% 2 25 7 41
TGF-B, 755 1 40 i ] ROS HY 7= 4= B MAPK & 15 i
21k o

Feist 257 HF 58 W1, 76 PVR 4 £F 4 189 4 Ji vh &
2 18 JIL S ET 2 40 B Ok R F 5% 4r 46 1 RPE 41 i,
RPE 40 fitd % 73 Ak g JIUS £F 4k 240 M #6110 2 5 PVR B9 &
AR g, AW 5T 45 R R, 10 ng/ml TGF-B, #il #
RPE 4t i & % . 25 175 5 200 M 1] JJL B &F 2 41 i 5% 431k
5 Gamulescu %1 [ fF 57 45 S — B, 5 0 Ak K Y
JUL T 4 200 i 25 R L 40 i 2R 7 A 1 ) £ 4 ) B
FE IR AE TR Y 40 AR S W) «-SMA I 5 1 ) £F 4k 25 4
PLIS e 4s J1 . #5430 5 RPE 20 M 34 fig 7 A K i
F& 40 e A0 35 5T (extracellular matrix, ECM) o T B Jig J5 Fll
UL A A e PVR ZF 4R 0 AR b () £ 22 ECM A
Gy, ARSI 45 R R, TGF-B, 413 RPE 41 /{148 h
REEASAELSSEAM I BREMN A, 555
{1 RPE 21 i i REPEARAT o 224 JUL B 2T 28 40 i 05 45 B
7 AR B T 23 3 3k A0 M A 35 S5 A% s ) A I, ki
1AL R s

HARVE S RPE 40 MY ] JIUL I 2F 48 240 M 5% 43 Ak i B
PR F AL R R B B (H2 Z R4l iR 72 5 RPE 40
N o AL Ry IR 5 . Horp , TGF-B £ RPE 4 fid 1a] AL £F
A A0 M 43 Ak i S AR P R SRR R L A, I
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Y M A R R B AR i AR R A AR K TR R
gia WUE R F %52 5 RPE 41 g 1) LA £F 4t 40
ke oAb 0 BESE W, PVR S 8 1 il
RPE 4t fifd i) JUL A% 2F 24 40 Pl % 43 {1 fig 0% 4 204 il PVR
g s R i 2

AWFIELE B Bon , TGF-B, 7E15 5 ARPE-19 41 il 4%
O3 A6 R LK £F 4 4 it i) 3 B b, R ROS 19 &8 3%
P, R NAC T 1 5 Be % & 2 90 40 i 9 ROS 1y 7™
', A5 Felton 2 BB S 45 RARLE . TGF-B S Z
Tl 240 L ) JUL 5K 2T 4 4 B 5% o3 Ak ik #R b B ROS 1y
F LR, L FZEALG 2 ik - JF NADPH A b i J T
T a 4A ke T AN RS 4R A W 0 Ak T SR 19 A 4 i P ROS
7= A T B B 5T 2 W, NAC fig % 8 s 4
TGF-B,1% 3 1) p38MAPK .ERK1/2 } SAPK/JNK 7 [
P B R A, 8 T 00 1) S A/ I 2 A0 L 1) UL K 2T 4 4 it
My 4k AR g 45 R — 3k, ROS {5 5 /& MAPK
F5 W B 1Y b NE 4y, ROS AT DL 4 M Y
p38MAPK .ERK1/2 K SAPK/INK ik b, ¥t i & 5
TGF-B, 75 1 b Bz 4t Ja 1] UL B 2F 4 20 Mo 1) 5% 43 Ak 3ok
e,
L5 ERTER, AW ST 45 R R W NAC n] B i 40
ROS 177 A= e MAPK £ [ (1) % B2 b i 1M 470 ) RPE 2
L i) UL 55 2T 44 4 B 08 5 S Ak o AEDR AR WF ST A R T o —
4 48 i 3R, A ke Tl R D A 4 i R 3l S 5 R AT i —
HAE .
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BE A LR KR D i T B2
MBI YT R U BRI A 1 2
B A8 AT AR A AR TR A Ok TR, HOR
AL IR Ok T AN B G
TR b 2 —o D6 T W )2 134
(optical coherence tomography, OCT) Fl12¢ %
R JFE 1ML 45 15 %2 (fluorescein fundus angiography,
FFA) 2 B A K2 W7 88 B 8 1 3 B2 44
SR . TGO A R R T B0 G i
B30T, PRI sk R B Bt B RS AR A 2 W JE
BB ARSI TR R A S IR BE B
W12y A B B B 9 ], X H
PR BT 4307

Bl SEEHXPEREEG A WOCH 0 8% KX T 0
EERTAE (T73) B 387 WOL i 8 2 th B0 850 247L , 3
LR ORE (F %) E2 HHEBGEEOCTE A,
WOGE I 0 10 B IS L A R AR, H oA B M U o6

18/08 B i Wy il ik , 45 My BRI AN 5 RPE JZHLRE B S A WOG I 17 18 % BB RAL & I 47 2
SRR RPE JZ KRS Co i BT OG0 03 50 3 B0 DM 28 b B2 R o B P IR 3 D AT Ak

HI DO B BB S BRI B P R RO B R B T LB A

1 #EREHE
L1 — %R SR AT B F 5% 05 15, I
22012 5 1 F 3 2016 4 12 J] T 44 7 MR B B2 B it 12 1 2
PEMI BB GH5 8  9 1 13 IR Ayl IR ek, o 55 8 A1), Zc 1
Bl 512 2 LUTLE S B, gl 4 0 OB £ 5 0l 8 iR, 55
FWOCH G 1A LIR, OB 11 IR, TF LG
L2 MRy k0 e 1) 1 IR skas i i 2 A6 hifh 5
6 h~3d,1 FIHEHIGE S do GASRUE: (1) A WIHH 0 IR 8O0
585 (2) A SRS R ) T e 55 L 0 B i B 5 (3) Dt
BiE A2 o HEBRARUE (1) BRAEA IRBLBR s T AR LM
SR 5 (2) W B IR 5 (3) KBl si G U
1.2 Jik Ay S X SR AT 09 s R B TR AR A, (45 BRI
WS A% IE ML S (best corrected visual acuity, BCVA) | 2 [
KT B A e RIS A R R IG RERE R B R 2 A R T e
& ( multifocal macular electroretinogram, mERG ) # 2, 3 #F 47
FFA Fl OCT 45 , 518 2 K 20 3 i 2235 6 10 BRI AT 20 47
2 HR

JRA BRI A T BeShOomg sl 7 6 11 IR
BCVA }50.1~0.3,2 f] 2 iR BCVA 25 0.5 ~0.6, 8 R & K14
I B 1 B e AR JR) AR K M (IR TA) 1 R B BT o 3
ZFL (K IB) 1 HR B BE oM, 3 MR ¥ B X R W) kA . BT A

BErPC M 22 1 Bt RURIBL R, 1S/08 Bedi & VKA I K, 2544 AN 3

A R IR AT 28 3 B v b0 U R B, mERG R
LR L R AE R . OCT f6 2 i, 8 HI B BRE IX 28 8 i B
A SC T AR I SO P B 28 0 45/ 9h 35 Cinner segment/
outer segment, 1S/08) N iik & M7 Jit Jie , 25 ¥4 55480 A8 15, 400 190 e
{4, % | J% (retinal pigment epithelium, RPE) JZ ¥ F&; 1 0R 25 BF %
IR RAL A IR 240 400K R 6, RPE 2 MUK ; A & IR 34 3¢
KR AME BT AR b m A6, M2 bR,
1S/0S Kk & Ay i ik , G5 O A (18 2,3 1) o FFA 25
R, L) B BE DK RO, 1 e B AL R IR B R 7
PO, AR E R 2RI AR S 05 5 EHE BRI
Y B
3 g

W R AL, WP OME SHERMBEER,
5 WMOG I R ik, SR B S A0 U R L TR R Ok AR R
LI BT, I 5 2 i, AR 0 e R 52 O IO R B OlG
o ] R A R Z R SR A WL A A PR P A
SR RGN P WL 5 0 R A I ) P 9 2 RO
71 AT A A8 1 1 450 A0 5 PRI 2 R 9 i R T S ) 2 1 [
AR 5 DA 2 380 R I RE O AR K I TR) BT 5 1R 14 9 Bk
AR 2k AR 5 0 A S A I A IR I R





