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[ Abstract] Objective To study the effect of ZhuJing pill variant formula medicated serum on hydrogen
peroxide (H,0,)-induced epithelial-mesenchymal transition (EMT) of human retinal pigment epithelial ( ARPE-19)
cells and its mechanism.  Methods Thirty female SPF grade SD rats aged 2 months old were selected. The rats
were randomized into blank control group and Zhujing pill variant formula group according to random number table
method, with 15 in each group, which were intragastrically administered with normal saline and ZhuJing pill variant
formula solution for 7 days accordingly to prepare blank control serum and medicated serum. ZhuJing pill variant
formula medicated serum was prepared with SD rats. ARPE-19 cells were divided into normal control group, model
control group,blank serum group as well as 2. 5% ,5. 0% and 10. 0% medicated serum groups,SB216763 group and
SB216763+medicated serum group. Normal and blank control groups were cultured in normal culture medium, while
the other six groups were cultured in blank rat serum medium, medicated serum medium of corresponding
concentration, 10 pumol/L SB216763 medium and 10 pmol/L SB216763 + 10. 0% medicated serum medium,
respectively. Normal control group was routinely cultured, while the other groups were routinely cultured for 24 hours,
and then added with H,0, with the final concentration of 200 pwmol/L for 24 hours. Cell viability was assessed by cell
counting kit-8 (CCK-8) assay,and cell migration ability was detected by Transwell assay. Intracellular reactive oxygen
species (ROS) level was detected by dichloro-dihydro-fluorescein diacetate ( DCFH-DA) assay,and MDA level was
identified by sulfhydryl barbituric acid assay. The expression levels of Nrf2 pathway related proteins including nuclear
factor erythroid 2-related factor 2 ( Nrf2) ,heme oxygenase-1 (HO-1) ,quinone oxidoreductase 1 (NQO-1) and EMT-
related proteins including transforming growth factor-g2 ( TGF-B2), protein kinase B ( AKT), glycogen synthase
kinase-3B ( GSK-3B) ,snail family zinc finger 1 ( SNAIL1) , a-smooth muscle actin ( @-SMA ) , epithelial cadherin
(E-cadherin) in cells were measured by western blot assay. The use and care of animals complied with Regulations for
the Administration of Affairs Concerning Experimental Animals. Results There was no significant difference in cell
survival rate among blank serum group,2. 5% ,5. 0% and 10. 0% medicated serum groups ( F=0. 163,P>0.05). The
cell survival rates were ( 100.50 £ 5.91)%, (60.87 +4.30)%, (73.27 + 4.46 )%, ( 80.73+£5.67 )% and
(89.90+4.97) % in normal control group, model control group,2.5% ,5.0% and 10.0% medicated serum groups,
and the number of migrating cells was (84.67+8.33),(222.33+13.58),(215.67+10.02),(174.67+10.60) ,
(143.67+8.02) and (107.67+6.66) pcs/visual field in normal control group, model control group, blank serum
group,2.5% ,5.0% and 10. 0% medicated serum groups, respectively, with significant differences among the groups
(F=26.628,99.289;both at P<0.01). The contents of ROS and MDA in model control group were significantly
increased in comparison with normal control group ( both at P<0.01). The contents of ROS and MDA of 2. 5% ,5. 0%
and 10. 0% medicated serum groups were significantly decreased in comparison with model control group (all at
P<0.01). The relative expression levels of SNAIL1, a-SMA, TGF-B2, p-AKT and p-GSK-33 proteins were
significantly higher and the relative expression level of E-cadherin protein was significantly lower in model control
group compared with normal control group,2.5%,5.0% and 10.0% medicated serum groups (all at P<0.05).
Compared with normal control group, the relative expression level of cytoplasmic Nrf2 in model control group was
decreased, while the relative expression levels of nuclear Nrf2, HO-1 and NQO-1 were increased, and the differences
were statistically significant (all at P<0.05). Compared with model control group, the relative expression levels of
cytoplasmic Nrf2 in 2. 5% ,5. 0% and 10. 0% medicated serum groups were reduced , and the relative expression levels
of nuclear Nrf2,HO-1 and NQO-1 were enhanced,and the differences were statistically significant (all at P<0.01).
Compared with model control group, the relative expression level of cytoplasmic Nrf2 in SB216763 group was
decreased,and the relative expression level of nuclear Nrf2 was increased, and the differences were statistically

significant ( both at P<0.05). Compared with SB216763 group, the relative expression levels of cytoplasmic Nrf2,
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SNAIL1 and o-SMA in SB216763 + medicated serum group were decreased, and the relative expression levels of
nuclear Nrf2 and E-cadherin protein were increased, and the differences were statistically significant ( both at
P<0.05). Conclusions Zhuling pill variant formula medicated serum can inhibit H,0,-induced EMT in ARPE-
19 cells. The mechanism may be related to the inhibition of AKT/GSK-3@ pathway and the activation of Nrf2 signaling
pathway.

[Key words] Macular degeneration; Oxidative stress; Epithelial-mesenchymal transition; ZhuJing pill
variant formula; Retinal pigment epithelial cells
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( a-smooth muscle actin, a-SMA ) —$7(19245) ¥ A
| Rz 55 7% 45 5 (eepithelial cadherin, E-cadherin ) — $
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1.2.2 Z0fib¥ K4y 40 ARPE-19 40 i F 2 1A L4y
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M HE 1. 2.2 oy EAT /4L Ab B, AL A 0. 5%
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1.2.6 Western blot 3 #:l] ARPE-19 4 Jfd § Nrf2 3
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Figure 1 Comparison of cell viability among four serum groups with
F=0.163,P>0.05 ( One-

1: blank serum group;2:2.5% medicated serum

different drug-containing concentreations
way ANOVA, n=3)
group;3:5. 0% medicated serum group;4:10. 0% medicated serum group

2.2 AL Ak HA A0 M AE TS R AR

LRI K B, OE RO IR AL R B R 2 DA
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Figure 2 Comparison of cell viability among different H,O0,-
induced groups F=26.628,P<0.01 Compared with normal control
group, “P<0. 01 ; compared with model control group,”P<0. 05 ( One-way
ANOVA ,LSD-; test,n=3)

group;3:2. 5% medicated serum group;4:5. 0% medicated serum group;

1: normal control group;2: model control

5:10. 0% medicated serum group
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JXE B % 43 ) Ay (84.67+8.33) ,(222.33+13.58) .
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Figure 3 Cell migration capacity in different H,O,-induced groups ( Crystal violet X200,bar=200 wm) A :Normal control group There were few

migrating ARPE-19 cells B: Model control group There were large number of migrating ARPE-19 cells C. Blank serum group There were lots of

migrating ARPE-19 cells D:2.5% medicated serum group There were fewer migrating ARPE-19 cells than model control group E:5.0% medicated

serum group There were fewer migrating ARPE-19 cells than 2. 5% medicated serum group

F:10. 0% medicated serum group There were fewer

migrating ARPE-19 cells than 5. 0% medicated serum group  G:Comparison of number of migrating cells among different H,O,-induced groups F =

99.289,P<0.01. Compared with model control group,*P<0.01 (One-way ANOVA,LSD-¢ test,n=3)

1:normal control group;2:model control group;

3.blank serum group;4:2.5% medicated serum group;5:5.0% medicated serum group;6:10. 0% medicated serum group
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(215.67+10.02) . (174.67x10.60) . (143.67x8.02) Fl
(107.67+6.66) M~/ E , BIA L K E R A FH T E L
(F=99.289,P<0.01) . & A X} I 2H 240 Jfd 1 % %5 W] 1
ZTIEFNEA, Z 50581 #E X (P<0.01) ;4%
20 1035 2 20 B RS A i B D TR R R R, 25 R Y
At L (P<0.01),
2.4 K AL AL BR AL 4 i 9 ROS Fil MDA &
Eb 3

IE G AR ZH SR G R ZH A% vk B B 24 I3 4 A
il ROS Fil MDA & & SR A 22 A Geih 24 X
(F=140. 166 .172. 866,35 P<0.01) . H 7 %:f B8 41 2 g
N ROS F1 MDA & &5 ¢ 1F 5 %F A ZH I 35 35 m, 2% vk &
S MY AL 40PN ROS Al MDA & B A BRI X I8 4
FW >, E R A E L (P<0.01) (£ 1),

F1 SENEHLEHAMEA ROS 7l MDA &2 LLK (x25)
Table 1 Comparison of ROS and MDA contents among

different H,O,-induced groups (x=s)

FOBL, 45 5 25 I 1 41 SNAILL  o-SMA £ FAH XS 3% ik 4
W IR B, E-cadherin 5 A XS Rk W B TH e, 2 5+
YA G2 (3 P<0.05) (% 2) .

SNAIL1 —— GNP GNP W——— —

a-SMA R
E-cadherin - —-— - - -
GAPDH S S ——

B4 ‘AWM A SNAILL, a-SMA  E-cadherin & B & i B ik

L IEH X B2 2 B AL B4 53:2. 5% & 25 LT 4 54 :5. 0% & 2 1.
W2 55:10.0% & 25 M3 41 SNAILL: snail K EHEHFR T 1;
a-SMA o=V LALE) 8 H 5 E-cadherin: | Bz #5348 H ; GAPDH . H il
T -3 R e

Figure 4 Electrophoretogram of SNAIL1, a-SMA and E-cadherin
proteins in five groups 1: normal control group; 2: model control

group;3:2. 5% medicated serum group;4:5. 0% medicated serum group;

5:10. 0% medicated serum group SNAILI: snail family zinc finger 1;

25 5 N ROS & MDA & %t . A . - .
Z o (B3R /me 1) (nmol/mg & 1) a-SMA : a-smooth muscle actin ; E-cadherin ; epithelial cadherin; GAPDH ;
glyceraldehyde-3-phosphate dehydrogenase
1E % IR 4L 3 2 594, 67+232. 88" 15.73+1. 47"
TR %o i 2 3 8 946. 00+440. 84 54.27+2. 65 R2 HBHMEA SNAILL1 a-SMA E-cadherin & H
2.5% M4 3 7 157. 00£355. 48" 45.67+1.82° fE% =% B L (xxs)
Table 2 Comparison of relative protein expression levels of
5. 0% & 25 1M %5 41 3 6 881.67+335. 44" 42.03+1.72° SNAIL1,-SMA and E-cadherin among five groups (xzs)
10. 0% & 251440 3 5 960. 67+314. 56° 37.20+1. 61° 41 5] FeAE SNAILL a-SMA E-cadherin
FE 140. 166 172. 866 TE X IR 4 3 0.52+0.04"  0.38+0.03"  0.85+0.04"
P{H <0.01 <0.01 TR %oF R 4 3 0.89+0.08 0.67+0. 02 0.45+0. 03
TE: SRR AL L4, P< 0. 01 (B P 3Ry 22 43 A7, LSD-1 K %) 2.5%&AMEH 3 0.7220.06"  0.58+0.04"  0.62=0. 03"
ROS . M 40 s MDA . 9 8¢
A~ BY= = a a a
Note ; Compared with model control group,®P<0.01( One-way ANOVA, 5. 0% M4l 3 0.59=0. 06 0. 50£0. 04 0.7420. 04
LSD-¢ test) ROS:reactive oxygen species; MDA ; malondialdehyde 10. 0% & 25 M54 3 0.5340. 05° 0. 4040, 03° 0. 8440, 04°
- - s F A4 22.322 44.310 73.194
2.5 A5 S AL R AL P2 A B e EMT R S Ak 1 i3 G
Y =R 3 P 0.01 0.01 0.01
LB RSN fi < < <
T SR IR 2 LA, P <0. 01 (B[R 3R 5 22 43 #, LSD- £ 3% )

2.5.1 AN EMT fHCEE R IB I fES A
Al 07 S0 Ak BRZH R AR R X6 R 2 SNAILL FI o-SMA 2 [
Zklt IR BE B i , E-cadherin 2 1 454 K ¥ £ 55 5 10. 0%
B2 I35 41 SNAILL Ml o-SMA & [ 454 K B /% 59,
E-cadherin 7 [ 4515 K e o (&1 4) o IF 54 B4 A5
U REZH A 3 A 5 2 I 40 4 M SNAILL  o-SMA F
E-cadherin £ [1HH 0] 235 & SR LU0 22 7 1 Ge it 2
B X (F=22.322 44.310.73. 194, P<0.01), HIF
WO B AL EE B, AR TR X BE 2 SNAILL  o-SMA 2 AH X
Fh B E T, E-cadherin £ A X 235 & W 3F B
K, 2R A g% L () P<0.01) 5 51 %) B2

SNAILL :snail 5 1% B 48 # 5 B T 15 «-SMA: o F 3 UL 30 3 A5
E-cadherin ; [+ J7 £5 2 (

Note ; Compared with model control group,®P<0.01 ( One-way ANOVA,
LSD-¢ test)

actin ; E-cadherin ; epithelial cadherin

SNAILT ; snail family zinc finger 1; a-SMA : a-smooth muscle

2.5.2 LA AKT/GSK-3@ 15 5 5 B A4 ) 2 1
FRIB B TR A AL N AL B A rf B TR R AT 4 i
TGF-B2 . p-AKT Fl p-GSK-3p # 1 4 #f JK ¥ 5t
10. 0% 5 25 1L 75 25 40 #Y TGF-B2 ., p-AKT #1 p-GSK-3p
B R KB B 55 A 414 AKT 1 GSK-38 & 4%
WIR B TC W 25 5 (TS L OF 3 0k JR 41 0 TR0 % 1A 41
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3 A& 25 % 440 M TGF-B2 . p-AKT F1 p-GSK-3B
EEAMYRRE SRR Z R YA SR EE X (F=
138.390.67. 645 .116. 825, P<0.01) . 5 IF % % 18
YUAF L, B 780 %6 BR 4] TGF-B2 . p-AKT ,p-GSK-3B 7 [ 4]
MESREEA S, ERIARITF¥E X (Y
P<0.01) ; 5RO FEZHAH LL , 45 7 24 1L 35 41 TGF-B2.
p-AKT p-GSK-3B # [ AH X R ik i W FH AL, 2 78
At L (¥ P<0.01) . #5140 AKT GSK-3p
EAMMERRERFY LG %E X (F=1.140,
0.321,3) P>0.05) (£ 3) .

TGF-B2
o o
GSK36 M ——

B5 KAMMA TGF-B2 AKT p-AKT GSK-38,p-GSK-3p EH
RIFEKE L EF IR 2 BRI 3.2, 5% 5 25 M5 4 54
5.0% % 25 1MW 4155:10. 0% 25 MG 4 TGF-R2: ¥ fb A K W -
B2; AKT: 85 F i B;p-AKT: $ERfL AKT; GSK-3B : M J5i 45 jit Afg 38 iy
3B ;p-GSK-3p: B iR ft. GSK-38; GAPDH ; H 1 ¥ -3k ¥ it & il

Electrophoretogram of TGF-B2, AKT, p-AKT, GSK-33
and p-GSK-3p proteins in five groups

Figure 5
1: normal control group;2:
model control group;3:2. 5% medicated serum group;4:5. 0% medicated
serum group; 5: 10. 0% medicated serum group  TGF-B2: transforming
growth factor-B2; AKT: protein kinase B; p-AKT: phosphorylated AKT;
GSK-3B: glycogen synthase kinase-38; p-GSK-3: phosphorylated GSK-
3B; GAPDH : glyceraldehyde-3-phosphate dehydrogenase

2.5.3 AN Nef2 BRI OC EE HR ISR 7
2 AN AL FRZH T 0 B4 40 0 BT Nef2 2 4%
7K B 5, 2 A% Nef2 (HO-1 F1 NQO-1 2 5 4% JK
J& F5 555 5 10. 0% 5 24 1ML 3 20 40 i 57 Nef2 25 13 4570 K
5, A A% Nif2 (HO-1 F1 NQO-1 i 4 4%l JK JEE f it
(1 6) o TE 0k BRZH A ) IR A 0 & Tk B2 55 24 1L
ALANML T Nef2 (HO-1 NQO-1 A0 21 J % Nef2 35 5 4 Xt
FIE R LB 2 e A e 2 L (F = 64,026,
35.686.,209. 719 .73. 847 , 1) P<0.01) , 5 [F# %} R4
FHEL A5 5 X 18 2H 400 i Jot v Nef2 88 11 AR G 2 3k i AT

B oo

el 2k

GAPDH

6 FHEA MM FR Nrf2 HO-1 NQO-1 4l f1#% Nrf2 & 5 &
EEEIKE L E WO A 2 R R 45302, 5% i 2 IV 4L
4:5. 0% F 2 MG ;5:10. 0% F 2 M AL Nef2: 4% I B2 MG
T 2;HO-1: 1M 203 S AL G 1; GAPDH « H iy % -3- iR 1B &0 ; NQO-1:
it S8 AL 388 LRt 1

Figure 6 Electrophoretogram of cytoplasmic Nrf2, HO-1, NQO-1
and nuclear Nrf2 in five groups 1:normal control group;2: model
control group;3:2. 5% medicated serum group;4:5. 0% medicated serum
group;5:10. 0% medicated serum group  Nrf2:nuclear factor erythroid
2-related factor 2; HO-1: hemeoxygenase-1; GAPDH : glyceraldehyde-3-

phosphate dehydrogenase ; NQO-1: quinone oxidoreductase 1

®3 ZHEMEA TGF-B2 AKT p-AKT GSK-3B.p-GSK-3p E QA Rk BLLEK (xxs)
Table 3 Comparison of relative protein expression levels of TGF-p2,AKT,p-AKT,GSK-3B and p-GSK-3B among five groups (xs)

41531 FEA TGF-B2 AKT p-AKT GSK-3B p-GSK-3p
NP opieil 3 0.4420.03" 0.97+0. 07 0.48£0. 04" 1.04x0. 08 0.43+0. 03"
LI X 2 3 1.23+0. 07 0. 96+0. 07 1.07+0. 07 1.00£0. 07 0.90£0. 04
2. 5% % 245 I 7% 41 3 1. 040. 04" 0.920. 06 0. 89+0. 05" 1.01£0. 09 0. 69+0. 03"
5. 0% 5 24 It 75 40 3 1.010. 05" 0. 89+0. 04 0.67£0. 05" 1.02+0. 08 0.64£0. 03"
10. 0% % 24 IfiL ¥ 20 3 0. 68+0. 05" 0.96+0. 05 0. 63+0. 03" 0.97+0. 06 0.44+0. 03"
F {4 138.390 1. 140 67. 645 0.321 116. 825
P { <0.01 >0.05 <0.01 >0. 05 <0.01

T - SR B L, P<0. OL (BRI 3R Ty 2273 #r , LSD-1 K 46 )
A AR 3B 5p-GSK-3p : ARk GSK-3pB

Note : Compared with model control group “P<0.01 (One-way ANOVA ,LSD- test)

TGF-B2: fe UL K H T--B2; AKT : L FH #1if B; p-AKT: B R AKT; GSK-3B . il Ji{

phosphorylated AKT ; GSK-3: glycogen synthase kinase-3; p-GSK-38 : phosphorylated GSK-38

TGF-B2: transforming growth factor-B2; AKT: protein kinase B;p-AKT:
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HO-1.NQO-1 & [ A % 41
JfIA% Nrf2 25 A A 2% 5K
T, ZRBAG I E X

*4 HMAHMA Nrf2 HO-1 NQO-1 FHMEI RIXZ L& (xs5)
Table 4 Comparison of relative protein expression levels of Nrf2, HO-1 and NQO-1

among five groups (x#s)

(#] P<0.05) ; 15 5 78 3% B8 4 5 FEA R #0 ML T Nef2 20 g A% Nrf2 HO-1 NQO-1
A . E X B 3 0.96+0. 05° 0.54£0. 04" 0. 82+0. 04" 0.22£0. 04°
AR L, 26 2 2 1L T 21 A1 ST o 1 4 3 0.81+0. 06 0.67+0. 05 0.9420. 04 0.32+0. 04
Jit Nrf2 8 [ AR 2% 2k B 2.5% F M iE A 3 0. 58+0. 05" 0.92:0. 05 1. 08+0. 05 0. 59+0. 04"
WREAK,HO-1 NQO-1 T 5 0% &z 3 0. 46+0. 05" 1. 06+0. 05° 1. 15+0. 05" 0.92+0. 05°
DR A% Nef2 2 g f o L0 0% E Ay i Al 3 0.42x0.05* 1.09+0. 06° 1. 18+0.05° 1. 1120. 06"
F i 64. 026 73. 847 35. 686 209. 719
RNEW RIS ERH PAf <0.01 <0.01 <0.01 <0.01

Siit2# 3 X (¥ P<0.01)
(F4),
2.6 £ GSK-3B il 7 4t
F 20 Nif2  SNAILI , a-SMA
1 E-cadherin 5 H £ 15 L
£ GSK-38 # i 75 4b PR A rfr, 1E 5 %5 B4 240 e o
Nrf2 £ [ 4545 K B B o, 20 i 4% Nrf2 Fil o-SMA 2 [
S K BT e 59 5 AR X R 4 SNAILL 28 11 4515 JK B e
3% E-cadherin 25 [ 45 K B 5ix 55 ; SB216763 + 2 24 IfiL
5 4L 40 B 5 Nef2 %Em%yﬁﬁ?fﬁ% i A% Nrf2 7R 1
/«frﬁfﬁ?ﬂzé‘%(@ 7). XiF B A D X R A
SB216763 41 FI SB216763 + 33 *EJI[H% 40 R Nrf2 .
SNAILI ,a-SMA \E-cadherin F140 4% Nrf2 %5 [ 40 %t %2
BEBEREEERYAE ST ¥ L (F=46.073,
10. 135 .41. 450 ,95. 296 . 162. 906, ¥ P<0.01) . 5 iF %

T SRR B LA, P<0. 05 (B IK 3 05 2243 B, LSD-1 K %)
F AL 1;NQO- 1. il S Ak i JiU i 1

Note ; Compared with model control group,*P<0. 05 ( One-way ANOVA ,LSD-¢ test)
2-related factor 2;HO-1:hemeoxygenase-1;NQO-1: quinone oxidoreductase 1

Nrf2: #% 5 E2 A 5C 5 7 2; HO-1: If 21

Nrf2 : nuclear factor erythroid

SNAIL1 il a-SMA ZE 1 A XF 32 35 & F 9%, 40 i £ Nef2
Hl E-cadherin % [ M X £k BT+ &, Z 5 HH G
B (¥ P<0.05)(F%S5).

1 2 3 4 1 2 3 4

NifD A — — SNAILL s s s s—

AR

GAPD  we— s—— s o—— Q-SMA S s — —

Nrf2 wos s *
Lamin B /S s " ss—

B 7 #&BMEAMEAE Nrf2 SNAILL, o-SMA  E-cadherin 148 i1 #%
Nrf2 EAREEFKE 1. 1E 5 6 AL 2. 808 X i 4l ;3. SB216763

E-cadherin SE—_ s s— a—
20
GAPDH | S S S—

Xt BEZH A BE , 5 TR Xk B 4 240 ity J5t Nif2 I E-cadherin
FUAF X 2 1 4 1 B, 0 i A% Nif2 [ SNAILL Il o-SMA 3
B REBT R, ZREA%F% 2L (8
P<0.05) ; 55 A B Xk 820 A1 EE, SB216763 41 4 Jifg 5t
Nrf2 2 A6 20K BT R 40 A Nof2 2 3 A X 3k

2 ;4 .SB216763+ & 25 1M 40 Nrf2: 4% K1 E2 M1+ 2;GAPDH ;
I - 3-8 R Gt U Il 5 SNATLL : snail KM BE 48 5% KB F 1; a-SMA:
o- T WLILEI I [ E-cadherin: | 55 55 H

Figure 7  Electrophoretogram of cytoplasmic Nrf2, SNAIL1, o-
SMA ,E-cadherin and nuclear Nrf2 1:normal control group;2:model

control group;3:SB216763 group;4:SB216763+medicated serum group

Nrf2 : nuclear factor erythroid 2-related factor 2 ; GAPDH ; glyceraldehyde-
3-phosphate dehydrogenase ; SNAIL1 ; snail family zinc finger 1; a-SMA ;

IR, ERHASIEEE L (Y P<0.05); 5
SB216763 £ AH L, SB216763+ %5 24 IfL 15 2H 40 1 i Nif2 |

a-smooth muscle actin ; E-cadherin ; epithelial cadherin

x5 KAMAMN Nrf2 SNAIL1 o-SMA #1 E-cadherin & B H 3T RiZ S L (x+s)

Table 5 Comparison of relative protein expression levels of Nrf2, SNAIL1,a-SMA and E-cadherin among four groups (xzs)

215 FEAS 2 i J5 Nef2 2 i 4% Nrf2 SNAILI a-SMA E-cadherin
TE X BE 41 3 1.32+0.07 0. 3420. 04 0. 7620. 04 0.3420.03 1.01+0. 05
HR TR X B 2 3 1.11+0. 07" 0.71+0. 05 0.91+0. 05° 0. 62+0. 05 0.49+0. 04°
SB216763 4 3 0.97+0. 05" 0.87+0. 06" 0.910.05 0.61=0. 04 0.51%0. 04
SB216763+ % 24 IfiL 75 41 3 0.77£0. 06° 1.240. 06" 0.76+0. 04° 0.52+0. 03" 0. 6020. 04°
FAf 46.073 162. 906 10. 135 41.450 95.296
Pt <0.01 <0.01 <0.01 <0.01 <0.01

Y+ A5 0E R R AL A, P<0. 053 5 BRI XT JE 401 He e, " P<0. 055 SB216763 41 4%, P<0. 05 (¥ [H % Jy 2240 7, LSD-t 46 1)
KB F 25 SNAILL : snail ZHREERHE T 150-SMA o F 1 LILZN & 5 ; E-cadherin: F R ¥5% 8 5

Note : Compared with normal control group,P<0. 05; compared with model control group,”P<0.05; compared with SB216763 group,“P<0.05 ( One-way
ANOVA ,LSD- test)

cadherin

Nrf2: #% 7 E2 Al

Nrf2 : nuclear factor erythroid 2-related factor 2 ; SNAILI : snail family zinc finger 1;a-SMA : a-smooth muscle actin ; E-cadherin ; epithelial



e St gG IR B 2L Ak 2022 4F 11 HES 40 %5 11 ] Chin J Exp Ophthalmol , November 2022, Vol. 40, No. 11

- 1021 -

3 itig

A AL BT 5 80 RPE 40 i 25 44 Fn /5% ) RE 61 3,
5 AMD K # IS o BEF R G Nef2 i %
AL St A AR A 1 AH 7 2 B 5 AR, X0 B A 20 Mg ke £
PR AR AT A 3 20 S 6 R B,
T Nrf2 5 #% %0 4010 B 980 1 ARPE-19 4 fifg A1 1 %
AMD 55/ BUOL IR BEE AT AR 3 VR o AR S 45 R B
7N BE RN 7 BE AR i Nef2 % 5% 47, A HO-1 Al
NQO-1 3 35, I B A% 48 46 1 3 458 45 240 g 9 ROS Fa
MDA &, 4 =5 F AL B B0 15 ARPE-19 4 fd /) 47 1%
R, EMT 5 AMD % % V)M 3¢, 76187 AMD AR
AT B, o LB EE AR R-1 @ o b EMT A8 G 1)
TGF-B/SMAD i % , {i& #F Jik 4% i AE 1l 5 1 A0 AR 1)
R eF st e e T AMD SRR A Crybal 31N
Bk /0N BRCAG AL R0 s £ 20 rp s M B SNAILL  Vimentin 5 5%
ik Hl E-cadherin k35", BRI 2 A S EMT,
BEREAL F 5 SR, N b a7 8 B B I A 1 I8 TR AR
fb, 277 4 K& ) ROS, il #f TGF-B fil & EMT it
Fel ABFFE G5 BR,H,0, i S H ARPE-19 4 jfg
TR HE Sy 9%, SNAILT . o-SMA 3k F 14, E-cadherin
FA T, % 8] ARPE-19 400 & 4 7 EMT; 3E 5 4L fin
W T 2 I BE T U A AR R BB 45 A B Y a-SMA |
Vimentin 35, I E-cadherin 3¢ 35 , I Uk 55 41 il 1T
FERE T, 7 B S5 AL sk AT 1 4 e EMT 5 78 .
X g5 B3 B 5 L g7 ATl HL,0, i S 1
ARPE-19 Zfi ffs EMT, 55 Nrf2 i 2% 1935005 25 Y AH G .

RPE Z4NZ WM B TCGF-B 1) = ZRE , 2 Wi 5
FW] TGF-B 5 LI 5 F 4F 4 fk EMT 25 P14 567",
TGF-B A3 i Z 5 8k 30 , w24 5 A 4 5 4
Wtk pH \ROS' ™ 3% AL i TCF-B 5 4% & M85 i 22
PR/ 5 S FR U T 37 AR 25 6, 3 o W TR A ) 3l B 78 s
%1 Smad &%, 35 MAPK ., PI3K/AKT . mTOR">'"**'
Hodr  PI3K/AKT 3 4% (1) 3 1% 5 8 GSK-38 A B4 iR 1k Al
SR T fil 2 EMT' ', SNATLI 9 EMT (1 5% g 3
T, % B GSK-38 JHH . B H s T
UE 5L, B 500 Uy v 2 0k v 2 04 T Pk B A A A
EMT By /E H, W % A/ F & 68 0% 10 & 8k 2 % & 1Y
EMT™ | bk 1 2 % A B 5240 1 20 i 0 15 3% = 22 F
EMT ™ 4 4¢ 22 B A 40 i % £k 07 30375 5 19 ARPE-19
ML T . FEAWRSEH, H,0, 4L FfY) ARPE-19 4
Jfif TGF-B2 . p-AKT ,p-GSK-3B %K (4 % ik TH i, E 5L
TN 7 & 2 i AL B Y ARPE-19 41 i TGF-p2.,
p-AKT f p-GSK-3B 7 [ & ik AL, & B 3E 5 AU ok

Ji Al AKT/GSK-38 38 F% 1) 00 o

WFoE ) Nef2 58 % 5 AKT/GSK-3p i % = [ 77
FEAHBAE T, GSK-38 W] 3 i i iF Nref2 % @2 1k . i 1k %
B (01 T AVD A N2 36 ST Y Vo2 R TN i S B
TGF-B1 i G H EMT™ , A 55 45 5 /R GSK-38 i
il 70 e A 1 Nef2 A% 45 , DT 980% Nef2 3 5% 5 1 GSK-
3B kI 6T 4t B SNAILL . a-SMA F1 E-cadherin 3% 3k
YER AN B &, 3 AT B & GSK-3p 41 i 51 ™ A= 1 fie it
Nrf2 #2564 FH 5 LA il SNATLL SRR R % A i) 1
FHA EARIE 45 . Y 5E 5 Uy f GSK-38 411
FI ] B 1 5, 40 g SNAILL  o-SMA 3 35 % GSK-3B
P FV2H T [ E-cadherin 3k Ty, 28 B 3 5 AL
J5 % Nrf2 38 B i 38005 /R F W) e 58 GSK-3B il 571
TR A X EMT g /E . EaR i se g R R, 5k
SR IR 7 38 3 S Nef2 58 B B0 AKT/GSK-38 i
i ¥ EMT; Nif2 \GSK-3 J& Nrf2 i % il EMT 2 Ji] 58
HAEH R E PR N T GSK-38 /3 1 Nif2 5 AKT/
GSK-3 3 % 8] (1) 22 HAE

25 E TR B AL U Ty 24 A ) A I
519 ARPE-19 41ffs EMT, A] fig 54 AKT/GSK-38
T RS Nef2 {5 538 8% A 0% o AT 0 B — 3 it
(45, Nef2 3 8% 1 AKT/GSK-38 58 J& 19 38 B4
FH R AT W03 % Bl 5] 0 45 %0 AMD () By 34 o L B
o AWFFELE R NI FAUM I T T AMD 3R 97 4=
fb 7 ST FER 5 2 A Sl W rp il — 2P IE S
EXHIRER Qe
Rl ge A 1 4 4 75 R A7 18 2 ol
TEBFAAER A S 5 FJE e MR ST I R W SR it
ST B SO T TT R 5 T - S TR R R LSS R R S 8K
3 BT (BRI 2 5 SRR T R MO S 7 T B A 4 T/
B ST AT 5 B 0 - 5 SRS e AR BT 5 B/ PR R 3
SO 1 P 0 T S
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