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753 RN SR ARPE-19 443 Jy 4 20, b iR 20
(Control 41) F & 5.6mmol/L #j % ¥ () DMEM/F12 37 3
Kig® s HG 4L 30mmol/L 45 2 M i) DMEM/F12 15 37 %
B35  HG+AG3340 ZH 1 AG3340 T4 FRANM 12h )5, F-
& 30mmol/L #jZ B DMEM/F12 555 5eak e 3% 55 Hi&
P (MA) A 5.6mmol/L ) %5 Fl 24.4mmol /L H 5 i
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Control ZH}4711 , Fibronectin F1 Collagen IV AH X315 & %
Control ZH 371> (#4 P<0.001) , 5K AG3340 Tiikb # J5 41 il
ri MMP-9 1 MMP -2 & [ A7 X 15 1 Y5 HG 4L FEAIX,
Fibronectin 1 Collagen IV AHX} ik 8 #14 HG 413 fin (¥
P<0.05) ,
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Abstract

¢ AIM: To investigate the effect and mechanism of matrix
metalloproteinase ( MMPs ) inhibitor AG3340 on the
migration and invasion ability of retinal pigment epithelial
cells-19 (ARPE-19) cultured in high glucose( CHG).

e METHODS . ARPE-19 cells cultured in vitro were divided
into four groups: Control group, the glucose at the
concentration of 5.6mmol/L in DMEM/F12 medium; HG
group, the glucose at the concentration of 30mmol/L was
cultured with DMEM/F12 medium; HG+AG3340 group, the
cells were pretreated with AG3340 for 12h, and then
cultured in DMEM/F12 medium containing 30mmol/L
glucose; The mannitol (MA) group, cultured with DMEM/
F12 medium of 5. 6mmol/L glucose and 24. 4mmol/L
mannitol, which used as hypertonic control group. The
migration ability of cells was detected by wound healing
assay, the invasion ability of cells was detected by
Transwell assay, and the relative expression levels of
MMP - 9, MMP - 2, fibronectin and collagen [V were
detected by Western blot.

¢ RESULTS: The results of wound healing assay showed
that compared with the Control group, the cell migration
rate of scratching after 24h and 48h in the HG group was
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significantly increased (all P<0.001).After pretreated by
AG3340, the cell migration rate was significantly lower
than that in the HG group (all P<0.01).Transwell assay
showed that compared with the Control group, the
number of cell invasion in the HG group was significantly
higher than that in the Control group (all P<0.001). After
pretreated by AG3340, the number of cell invasion was
decreased than the HG group (all P<0.01). Western blot
results showed that compared with the Control group, the
relative expression levels of MMP-9 and MMP-2 of the
cells in the HG group were increased, and the relative
expression levels of Fibronectin and Collagen [V were
decreased (all P<0.001). Compared with the HG group,
the relative expression levels of MMP -9 and MMP - 2
protein in AG3340 pretreatment group were decreased,
and the relative expression levels of Fibronectin and
Collagen |V were increased (all P<0.05).

e CONCLUSION: High glucose induced ARPE - 19 cells
with enhanced migration and invasion ability, and AG3340
partially reversed this effect, which was related to the
inhibition of MMP -9 and MMP - 2 expression and the
stability of extra-cellular matrix components.

e KEYWORDS. diabetic retinopathy; retinal pigment
epithelium; AG3340; metalloproteinase; cell
migration; cell invasion
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B DR 95 A R B 955 A8 ( diabetic retinopathy , DR) f& 4 K
Joa Fo LR B ™ E 0T RORE 2 — , B T A BB K i el i e
SRy FE I 2 ) A 0 L D RE AN R, H A
DR & U 4 5K F N e WU PR 2 — . &4
B A R 77 A S DR BRI A BRI 2 — AT 5| A
LA R O JSE 56 25 s IR Ak LA %o BT, PR BHL 1k DR gk i
N LT ARG A RO W — R R A R, MR
(retinal pigment epithelium, RPE) 247 F 1 [ I #h 28 [ 7
JE RN B2 8], 25 5 52 B s % 3 52 ), R 5 2
TE S RO S R 2 Bl /K P23 52 i RPE 41 i 2 g
2541 F DR K HE R, 40w M PR 05 2 U5 = RPE 41 il
T, B AR X A4/ B 1 J) 7K B s s e B R B
T2 RPE 20 M 73 WA Kt AR AE PR, 445 IR SR SE H -~
(TNF-o) A4/ (IL) - 18 A1 IL-6 fi2iff DR ik "
& TR Y BFSEIE K B T LA SE SR RPE 20 i Y 3%
fiEf "  ATRES 5 DR R4 IE 0, JF B 55 RPE 40/
PN 3 4 8 BE A i 2 % ( matrix metalloproteinases , MMPs )
MTEILAT OC, AG3340 (M Al ) 2 —Fh 3% 1 MMPs
A A RIA] , CRUE S AT 0 22 o o e 20 )
BRIURZE . SLAEHFS K B, AG3340 i Al LUFEHTH 4y IR
JECHT A= I8 A T ) AEL H T B2 AG3340 7E DR
HIBIESE . ASBFFE 40038 b R S0 3 B 45 4 F K5 97 RPE 4,
PRIE AG3340 X MR AT RPE 41 Ml B {2 22 68 1 (1

SEMA B AR DCHL] , LA A 30 e 01 DR 25 4 R 1 7= A= B it
B S B ARAE

1 MRF T %

1.1 &7

1.1.1 SRG4mp AR (4 % [ 5 40 0 ( human retinal
pigment epithelial cells—19, ARPE-19) ) B 32 [ #5055 5%
Y BFFE T (ATCC A H)) o

1.1.2 TELIERAFIFLEE DMEM/F12 £53E3E 2.5¢/1L
JFREE g (9 Gibeo A H) , JR4F ML (FBS) (£ A%
2PN RV AR ), ZH R AR ( DMSO) |, AG3340 ( £ H
Sigma /A F] ) , Transwell /N%E ( 32 [E Corning 2\ 7] ) | 2 i B
Matrigel ( 3¢ €l BD 723 7] ) , MMP -9 ( ah228402) . MMP -2
(ab92536 ) . Fibronectin ( ab268021) & Collagen IV $i {&
(ab182744, ¥ [E Abcam A F) ), ff & A 2% (18
Eppendorf 23 7)) 8] & ¢ 6 85308 ( H A Olympus A H]) ,
Odyssey AUALLAMEAR R 58 (FEF Licor A )

1.2 Ak

1.2.1 fAfELE3:  ARPE-19 400 % ML 7 T & 10% FBS
) DMEM/F12 5383k (& 1% -85 2 ) , 359/ R
H37°C, CO, MBI ECH 5% , 4 3d 4% 1 Wk, BOW 5 A=
ISOE ) R e e

1.2.2 L HE ¥ ARPE-19 ZHH14>Hy 4 HFEITH 57
(1) %} BB 2H ( Control 4H) ;7% 5.6mmol/L % % B i) DMEM/
F12 85 3% 3L K55 3%, (2) & B (high glucose, HG) #H . &
30mmol/L 7 %5 ¥% i) DMEM/F12 3% 358 ££ 4% 3%, (3) HG +
AG3340 40 . I MMPs i 5] AG3340 TiAbFRAN L 12h )5,
FRAS N 30mmol/L 4 %5 K5 (1) DMEM/F12 35 57 B 15 5% 5
(4) H # B ( mannitol, MA) 4. & 5. 6mmol/L %5 % 4 A
24 4mmol/LH FEBE ) DMEM/F12 532 35 3% ME W B &
FEX 2

123 XRITEHRMMATERE  HBOTEIW A KM ARPE-
19 20, il js 4 a2 i, THE, LA 2x10° 4/ FLAR T 6 FLAR
o RRARIE A B IR 90% LA I, DL 200pL 43Sk T BT 6 FL
MBS HB A B2, A Ry il 3 40 B () i ; FH PBS PE4H i 3 ¥k, 2
Bl T B4 40 B, F BE o0 21 O 58 B AL D A 45 o 5 SR W 2mL
URSEREFRANN . 23 BITE 0 .24 48h {50 MU BE R ML 1k
B3 A LET AR T Image J 8PN 2 R S8 B2, 40 AT
BEe IR IR R RN, AR R = (R RIIR vE B -3 )
IR TS ) /R KIIR Y FE X 100%

1.2.4 Transwell /NE#RMAREBEE B4 KK
ARPE-19 2, i 5 40 i 2, 15, LA 2x10° 4N/ LA T
6 FLAR AP, FR A I s B2 5, 4% BB 4 4 7 R LI A S i
FEk 2mL 4k 22 55 35 40 0 48h; 25 % R 85 3% L PBS W vk
1R B/ o JB 2 11 il A T Wsc 4R 40 s PBS T R4t e 3
WS, R T I DMEM/F12 85 3% 5210 ; Transwell
INEAEIMA AR, 75 FH Matrigel 75662 8% /N 2= )i
BRI T, T 24 FLARY, BT = o A0 %
FER 1x10° cell/mL A 20 A 100pL, T = MA 500uL &
FBS R FRIE BT 37°C | 5%CO, K FRAA 4k Se 45 37 48h ;15
ZObRE R Bl NE M RER L LENZE R AL
RN, 4% 2 T W I [ % Smin, 0.2% 45 b R Y (4
8min, /K PEZ 24, M 5, 1 5 B TR W U T Rl
HLIEH 3 AN LEFHA I M BCR AR 22 A A H
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1.2.5 Western blot #:EXEBRIEKFE R4
P ARPE-19 4ilfifd 48h J5 i £ 41 it , PBS k%, Jf ] RIPA
U SE PR TR AR, 4°C L 13000r/min B850 10min, 5K
R H] SDS-PAGE HE LUK, 5% 15, JF7E =il T H 5%
W5k £ 1h, MMP-9(1:1000) . MMP-2(1:1000) .
Fibronectin (1: 500) &% Collagen IV (1:500) —¥iiF 5, INA
AHRL E ) 1) 5% 6 — 9, 6 B 1h, I ff F LICOR -
Odyssey &R HT

Bt R SPSS 22.0 it 2# A AT 8834y
Bt o ASWFFER I T8 b 1) B0 B8 k28 WA 36 52 1E A 40 A
ZERD) xxs FTox , EL Levene K565 24557 , AR 44 [6) 24
ML IE A% 41 M 4= 22 %0 5 A4 i tf MMP -9 MMP -2
Fibronectin 2 Collagen IV £ A X} &35 /K - 17 2% 5 HL R
FHBLH 2y 22 3 Bt , 4L 1) 5 R EL R D LSD - K36, DA
P<0.05 2R EAGITFEX,
2R
2.1 AG3340 I #Il E &% 51 ARPE-19 AT 68
1M R IR S & B, 45 AL AE RIJR 240 S5 Y 40 i A A R
W EFHA G E X (F=72.02,P=0.001) ; MA
ZH A BT RS (20.91% +0.92% ) 5 Control 2 (21.00% +
0.81%) tHIL 22 5 G122 B X (1=0.37,P=0.42) ; HG
ZH A BT RS 2K (46.33% +7.76% ) W] 5. 55 T Control 41 , 2%
SHEAGH ¥ L (1=0.29,P<0.001) ;3% ] 2.5.5.0.,
10.0pg/mL AG3340 i 4b B 5, 40 i i # & 4> 5 K
38.33%+3.51% ,33.50%+2.29% .33.00% +2.01% , ¥4 #;

oh F

24h

80

60

40

4 s 3T 7% 2 (%)

201

0

24h 48h
B @AREXRIEENSAEBNTEBEES A KRBT REE ;B A 4T R ST,
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HG AL, 27 A Gt X (1=2.74.0.59 .3.18, 3
P<0.01) , % ZHAER)IE 48h J5 H 20 1T 7 38 A e A 2%
SHEA G5 X (F=109.78,P<0.001) ; MA £H 48 il i
% (31.33%+1.49% ) 5 Control ZH(31.67%+1.53% ) H
2z F T8t 25 X (1=0.62,P=0.35) ; HG 41 40 i iF
& (67.00%+1.73% ) B B & T Control 41, 22 5% HA 5
T EE L (1=1.45,P<0.001) ;2K 1] 2.5.5.0 ,10.0pg/mL
AG3340 Tl 4b 3 5, 40 L 3 B 3 50 5l 54.67% «
2.52% 47.00%+7.07% .47.33% +17.24% ,¥J% HG 4
MR, 22 R A ST % X (1=0.56.4.16.,0.27, ¥ P<
0.01), 7ERIJE 24 .48h 5 AG3340 5.0mg/mL Tl 4k B
B 40 I T #% R 24 B B A T AG3340 2.5wg/mL il &b 3
i, 2R BB FHIMT¥2E L (¥ P<0.05),HE
AG3340 10wg/mlL Tk #4416 He , 22 5 e 48 1 3 X
(¥1P>0.05), W 1, HIJFLLEKBESE 5.0pg/mL
Yk AG3340 FHAL B B

2.2 AG3340 #IHI S HE1E SH ARPE-19 iR {E & 6
Transwell /N3 SC6 & B0, 45 A AN MAR 28280 H Bk b £ 57
BB E X (F=104.97,P<0.001) ; MA #H 41 Jfl {2 2%
$H (108.33210.40 4~) 5 Control 41 (109.31+5.73 >) #H
2R TL i E X (1=0.53,P=0.30) ; HG 2040 112 2%
HH (336.00+22.55 41~) Bl & £ F Control 41, 25 5% HAH 58
8 L (1=0.87,P<0.001) ; 5K I AG3340 Fikb# )5, 41
MUt 2850 H (238.67+13.89 1) ¢ HG Ak /b, 2 7 B A4
P X (1=0.29,P<0.01) , WA 2,

Control4i
 MAZL
- HG4
== HG+AG3340 2.5ug/mL4L
m= HG+AG3340 5.0pug/mL4l
== HG+AG3340 10.0pg/mL4
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2 Transwell /NE &N & 2R LA ALY
1P<0.01 vs HG 4.,

0_0:‘ o
(SES- D))

2.3 AG3340 # IS 1EE S/ ARPE-19 Hifah X EH
Fik  Western blot Kl 25 2% 7R, £ 4140 ig th MMP -9
MMP-2 Fibronectin X Collagen IV MY A B B L
WEFAGI2FE X (F=89.72 .49.43 50.06.76.64 ,#] P<
0.001), MA Z4{ MMP -9 MMP -2 Fibronectin } Collagen
IVEFM X 2k 5 Control AAAZE R LG E X
(1=1.43.0.29.0.48 .3.33, %] P>0.05) ; 55 Control Z1# L,
HG 41 40 it MMP — 9 Fl MMP - 2 #H %F & ik & 3% fin,
Fibronectin F1 Collagen VAN FRIEEW D>, 2R BB S
H2FE X (1=3.06.3.73.2.46 .0.34, 3] P<0.001), K
AG3340 ARG | 40l rh MMP-9 1 MMP -2 & P AH X 36
IR E I HG 4 B, Fibronectin 11 Collagen IV #H X} 3 ik
W HG AN, 25 B A SR L (1=1.14 6.21,
0.49 3.70,%] P<0.05) , WLIKI 3,3 1.
3itit

DR /& H #if 4= i 530 Bl N T AR 4RI A28 — 7 1 3
B, AR i e AR ™ ORR R T 4y O B B4 B PE DR
( nonproliferative diabetic retinopathy, NPDR ) F13# 54 1t DR
(‘proliferative diabetic retinopathy,PDR) , 5 /& DR FJAHX}
MR BE . PDR 7EF DS RIS B AR 0 L 29
3.3% ~7.4%"" LTS A A ST Y1 A IR B R AR S
PDR Y JA FE R B 2 — , i b ] 7= A 22 R 1 40 I A
BAE— R T LT, E B R RE
il £ 24 335 A TR R AR PDR AR B AT R 1) G At

HHTOCT PDR £ 44k 09 IE UL 1 o i, E 42
FE I BER 238 80U — T8 ) 4%, A B2, {2 #F PDR
Ui & AT BFSE & B PDR 2T 4k 5 A4 s rp i 2
AR A B 5E RPE 40 At A o 22 i B 4 251, o RPE
21 A Ay I — 400 PR 5 S o 1) 2L RS 0 2 — | 7R AR PR
I RE N PR R AR S I B R L R EE L S AR 0
WAEAERIE ™ BT RPE i i 55400 bk 2% K 6 40 1 45 )2
HAR T 25 5 52 B N 1B B (9 52, Farnoodian 25
ST IR SE bl 25 AR SNE 7R 1) RPE 4 ME RS 6E ) B g
o SR AA LN O N R AT E R PR R A A
. Che %5 A% B b4 8 43 75 S RPE 40 iy L J -
(i) Jo 2 A T AR 2 A48 B S B . AS B 9 48 FH 30mmol/ L 4] %
PR ARPE-19 203, 31E 52 S B AS (AT L3 fin 4 A 09 +F
FERE S, R R iR IR 22 66 1t W W 385 . 1A RPE 40—
HEFFHARNE S, A 0 B 40 i sk al £ 4 B 41

. v
S ‘2..' %
L |

A Transwell /N3 21012 22 1, B 4% 41 41 M 220 H 48P . P<0.01 ws Control 41

w

o

o
T

N

o

o
T

S0 T # B H ()

-
o
o

HG#4L

Control4l

MAZH HG+AG334041

V&%
o
N &
& o B X
C)o“ \ad L R
MMP-9 - —
| ———
MMP-2
Fibronectin Ny v e
Slin o 28 ;.‘ - 4 ~ 1
Cotlagen Egk e —
ACL —— D me—— —

3 Western blot i ZAMAEXTELTHRIE,

F1 JBEMBMPHEXEHNRIE xX=Es
45 MMP-9 MMP-2  Fibronectin ~ Collagen IV
Control 41 0.19+0.01  0.12£0.02  0.96+0.04 1.10+0.14
MA 20 0.13+0.01  0.09£0.03  0.92+0.07  1.02+0.05
HG 4 1.0£0.16"  0.98+0.07" 0.37+0.09" 0.59+0.16"
HG+AG3340 41 0.34£0.11"° 0.58+0.04"¢ 0.46+0.14"¢ 0.87+0.03"
F 89.72 49.43 50.06 76.64
P <0.001 <0.001 <0.001 <0.001

1" P<0.01 vs Control ZH ;°P<0.05 vs HG 4,

JHL, RAS O Y 53 2438 LR 58 7, I AT A AR 0 A3 A e D B
FCAth 40 g ZhFE S (extra—cellular matrix, ECM) {73, {E #E IR
WEFGERR AL R, PRI, A R ) = IR 25 T RPE 40
WIS | XT38 ) 21 3 A B JE BRI BHL I DR A3 i 2
KHE,

MMPs 5 2 — 20 4 i 825 10 1% 45 +4) Fn D) R (] I
PR PN KT 0 , RER A ECM 1) 22 Fh 8 3 4, 4 20 400 g
TBEMREEREENEARGZ—"", KEWTCIE
SZLFE PDR AR A9 3 35 A i R A B rh MMPs 3R 3K B I
B X e MMPs 3K [ TR ) 288 1 40 A, £ 4 1
BN AN B AN RPE 42 ARBESE LR,
SE e B R B 45 ARPE - 19 41 g & 1) Fibronectin 1
Collagen IV R A B &, 52 ECM FIELJRC R i 3= 22 I
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JE MR 1, TR AR B ARG B PR RO AE T 5 IS 2 AR 1 ECM
MBS, ZH MRS TR PERR ST ARPE-19 40
TR PR ZERE S0 . T HPRZS T ARPE-19 4iii
MMP -2 Hl MMP-9 35 B] 2 i, W uEsE 1 e Fivie 22
B ECM R REAR T SC 5 MMPs BOTEILA G

AG3340 2 —Fh) T 1E ) AR MMPs 155, 7] LLA
ZC i MMP - 1, MMP -2, MMP -3 Fl MMP -9 %5
AG3340 ELBIESENS 22 B i 5 200 g AT R4 9 TR AR,
IR S5 N B | LR A AR AL
5 AG3340 T LA Hib 98 7 A= i A5 B e e % 45 A
KB HEAL, AG3340 B T HATHL MR, 75 IR AR 3
P TPALIE S T RE LA — s MRYT RO . BRTEWT I 4l
T AG3340 7T LA AR Sh 1 14 38 A= e 3 B8 1A 4L IR o 78
(perliferative vitreoretinopathy , PVR ) ) 4 A= 7l v 2 hi7 1 41
P 558 2 i A ) S AN L 1), JEHIL AR PT RES AG3340 1)1 ]
PVR B U Bt MMPs 1T A 6 55 A B 58 iE 3¢
AG3340 1] D #01 iill 3h Py 455 A rp R TR ( epiretinal
membrane , ERM ) HIE R . Garcia 2517 Fil Barnett 2618 %
BLTCIE e 22 MR I 1 0 B R BB AR T S AG3340 #50T LAE
S 4205 5 0 5 4E (oxygen induced retinopathy,
OIR ) /IR A8 ey 400 1o 55307 /4= 1 45 9 B "™ . EL Bradey
AU R E 2 3 B R s P9 TE S AG3340 FT LT S R AR O
G5 0 DK E SR A= 1M A SR B R AR 8 B I Y He i, B
WBFFTUESE , AG3340 1) il MMPs 7£ 2 Fh R 50 o HLAT
I FHAE (EX T AG3340 J2 752 1] PDR £F 4k A= A
TR H RN Gk = Hl . AWFSE R I, H AG3340 i 4b
ARPE~-19 20 i T RAFR 5339 5% e Wi 75 5 0 A M 00 7% P2 228
REJI3E I, VB AENL AT e 5 AG3340 i 241 A MMP -2
I MMP -9 [ ZIRAT I, o010 5% 1 iR 52 T 240 Mt ¥ 1l
ECM 2l /7 ( Fibronectin F1 Collagen IV ) [ FEefii B T8 Z A0 4l
L RG  AE HL TE B A PR

PDR 2345 835 (900 I RE A R Al R A& 3, L 301 07 A AN
B X 1 PR DO RSO G R LA R i PDR A &4, H
I T R A RS T RSB R E L A IR 2
NPDR /8 23 [m) PDR #6728 | JuHJ& 76 20 L B2 ¥ 7 {R A fi
RE, H TR AR L PDR JE Rk —H
SEMFFEIR AL . ASHIE G R PR S0 A I S 95 40 20 52 AG3340
AT DA A3 30 5 R A S (1 ARPE - 19 400 iE B iR 5%,
FHRBEAERH I PDR 27 455 A: i Stk i A B2 W B At T
LR ATy R S Bl ) S 56 Al RS 54T 30 E
S 30K
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