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Inhibition of Rho-kinase inhibitor fasudil on the growth and migration of human LECs and extracellular
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[ Abstract] Background Biological behavior changes of human lens epithelial cells ( LECs) and
extracellular matrix (ECM) synthesis are major events in the pathogenesis of posterior capsule opacification (PCO).
Rho-kinase inhibitor fasudil can inhibit the cytoskeleton remodeling, migration and fibrosis, however, the mechanism of
its effect in LECs is below understood. = Objective This study was to investigate the role of Rho-kinase inhibitor
fasudil in proliferation, migration of human LECs and ECM synthesis in vitro. Methods Human LECs line HLEB-3
cells were regularly cultured and assigned to the control group and the drug treatment groups. Different doses of fasudil
were added into the medium to make the final concentrations 10,20,40 and 60 pmol/L, respectively. Cell proliferation

was assessed by cell counting kit-8 ( CCK-8) assay in 12,24 and 48 hours after addition of drug to calculate the
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growth inhibitory rate. Transwell test was employed to detect the migrating number of the cells in 12,24 ,36 and 48
hours after action of drug. The concentrations of collagen type I (COL-1 ) ,fibronectin (FN) in cell supernatant and

a-smooth muscle actin ( a-SMA ) content in the cells were measured by ELISA.  Results The cell growth

inhibitory rates in different doses of fasudil groups were higher than that in the control group. The cell growth

inhibitory rates were gradually elevated as the increases of fasudil concentrations and prolong of action time (F, . ion =

966.727,P=0.000;F, = 280.428 ,P=0.000). Transwell migration assay showed that the number of migration cells
across polycarbonate membrane was 29.20+1. 28 in the control group after 48 hours of incubation,which was much
more than 24.40+1.33,17.00+1.10,14.60+0. 68 ,6.60+1.29 in the 10,20,40 and 60 pmol/L fasudil groups,
respectively, with a significant difference among the five groups (F =57.34,P<0.05). COL-1 and FN protein
contents in supernatant were gradually declined with the increase of drug concentrations and lapse of time (COL- 1 .

Foooi = 143.992,P=0.000; F,  =113.745,P=0.000. FN; F, . =81.761,P=0.000;F,, =69.602,P=

0.000) ,and the a-SMA levels in the cells were significantly reduced with the increase of drug concentrations and

lapse of time (F_,, . ..uaion =78. 156,P=0.000; F, =65.162,P=0.000). Conclusions Fasudil can inhibit the

proliferation, migration and ECM synthesis of human LECs in vitro in a dose- and time-dependent manner.
[ Key words] Rho-associated kinases/antagonists and inhibitors; Epithelial cells, lens/drug effect;

Humans; Cell migration; Cell proliferation; Collagen type I; Fibronectins; Extracellular matrix; Fasudil /pharmacology
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DMEM 15 3¢ 5 | J 4 F1 1 ( 52 [5 Gibeo 22 7)) ; JI5 4
ML CHTTIBTIN VY 2= 35 24 | ) 5 20 1 3 a7 & 8 (cell
counting kit-8 ,CCK-8) ( H 7% DOJINDO 7\ ) ) ; 3h g 2%
P MK TE S W CR 44 1B it 5 100804 5 KL A%
30 mg/2 mly RELLL H 2500 e fn A R 7)) ; ELISA 3K
F A& (£ E R&D A #]) . Transwell /N2 (3£ [H Corning
AW ;CO B 3746 (£ [ FORMA A w]) ; 3 & AH %
MBE( HA Olympus 22 7] ) 596 FLE FR it .6 L 15 77 M
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1.2 Jik
1.2.1 HLEB-3 ZHffi35 52 M5 Y ab ¥ HLEB-3 4 g

MR A b IR A R AR A R, 7E 37 C K
TP K5 % CO, B 40 i 15 % /A, & 1A B 23 4 10%
24 I ¥ £ DMEM I 20 g 35 5% W 1% 7% HLEB-3 41
Lo 2 4 B O BE A K RIS 80% J5, T BT i 4 4K
0.25% JER 4R % 1 2 Ho 3 Ak 1% 18, 15 20 i 2E AR
B K 217 J5 2L A G 5L 8

1.2.2  CCK-8 ¥ £ I £k B2 v &7 #h 7k % HLEB-3 4 fifs
B R A A IO HOE KO HLEB-3 40 i, i 45 40
BRI, K A0 M 110" /4L % BE 45 Fh T 96 fLAR
AL 100 wlo A520HE 7 25 el X IR AL S B A, 2y
Py 20 AE B TR ER TR 12 M 2R 4l e B 3 i)
10,20 40 1 60 pmol/ Ly X Bt 2H i A 45 75 5 40 i 15
Frdk s AN ASEZS B PBS[ i Al CCK-8 A6l i ,
PIER 2 AL AR OLRE (A) 1o 4 3 &
fLLE 37 CHEF AP W B, 700 TR e iy 24
48 J 72 h Ut AL m A CCK-8 10 pl k£ &2 h,
EEEARAL T A 425 nm LRGN &AL A B LA TR 40K
A3 A A, 40 B 2R ) R = [ = (A — A )/
(Agyparmn ~A s ) 1x100% ¢

1.2.3 Transwell /N3 3400 HLEB-3 41 g 14 iE %%
B 4000 HLEB-3 40 i, 513 1577 12 h J5, LA 200 pl
AN T) e B R R v &T b 2K 1Y TG LV 5 A% A ) R B A i
B L SX10° /LI AT R, T ERINAY
H 10% Ba 4 M35 1Y 58 4 B 55 25 500 wl, 1555 48 h, By
Transwell /N% , IS4 L B S AR R AN, =0T
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i, TR G AR T WS A0 Y S B 15 L, 29l
b O SN SR SING Sl (1] IR R S e IR i
1.2.4 ELISA %4 HLEB-3 400 Wb 1 &K
JE A4 E A o T DLDLSh 2 E A
VHE AR BEA R G 35 R BT L 40 9 LAAEFL 1x10°/ml
W FEAG AR HLEB-3 40 i T 6 fLAR, AL 2 ml, 1§
i A BRI S, 25 mIE VLR B R 12 ho X AR
R AN T e J32 R T ok 3t % T ST 2H 40 L 129 4 i) A4k 8
77 12.24 36 F1 48 h, Fi¢ M8 b A B 1] o 45 41 40 i |
TR WE TR &, B0 ER 1305 em, 4 C &M
T .3 000 r/min Z5.0> 20 min, Y& B, FEEFREEF
W, LI 400 wl 20 i 24 W, % i T #ik % 10 min,
Wtk B3 L4 CEAFT 3000 r/min B0 20 min, 4R F
5, 9% ELISA 8050 & U W 4500 2 sl 1 7 e st
(collagen type 1 ,COL- 1) .24k 1% #5255 H (fibronectin,
FN) fla-F ¥ WL WL 30 28 1 ( a-smooth muscle actin,
a-SMA) ) T fEVR .
1.3 gitsirik

K SPSS 17. 0 Geit Ak dE AT Ge it o b o A WE
SN A8 AR Y B B REZ: Shapiro-Wilk 46 55 24 5 1E 25
G4 (3 P>0.05) , Lk xxs 338, 4% AL A4 4 Levene
K6 7 2255 (P>0.05) o K 4 4 53 20 22 K 7 2 5 13
TF AN ) e B8 0 1R 125 T b I A6 AN ] i [] 50% HLE-B3
B A A R AN 3 R COL- T A FN S5 vk B 41 i
M o-SMA Jo 9 BE 1Y SR 22 S L B SR IX A 3T
PR J5 22 o0 B, A [ WK B R R U AT b /R 4 )
Transwell 7]\ 20 il 18 7 $ i 22 5 LU BOR TR 3R 5 22
G307, 2 B UK ] Bonferroni K5, P<0.05 22 5
EEN =S -9
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2.1 AN [E) v B AR R 1k & bR £F S % HLEB-3 4 g
B A R 5 R

B R 1% &7 /R X HLEB-3 21 i 338 A= i) 30 il 7 F 42
EIF [ 760 3 J32 (RS 12, i A 6 B 1ok & b K T vk 38 1)
T, %) HLEB-3 4 it 5 A= 100 4] 72 ¥ 15 o, 45 2 40 Jif 0% 2
R 255 A G L (Fyy, =966.727, P =
0.000) , Fifi & £h FR 1k &F Hb /K VE FH B 0] 09 42 <, X
HLEB-3 2 Jitd 3 A= 1) 49 1 232 45 F A 28 o 5 o, A [6] i
(1) % 2% 2 200 B F9 90 o) 38 25 S A G i L (Fyyy =
280.428,P=0.000) , 20 .40 F160 pwmol/L £k ik 1% 4F Hb
IR 2L P 240 PR AT ) 28 X W) e 25 R IR Se it R L
(¥ P=0.000) . Fifizg ff a9 84, & 2H N 24 h #l

A8 h (1) 40 D ) A H B 12 h B, 25 R A SR
(¥ P=0.000)(F 1),

F 1 FEWRER LS /R3 HLEB-3
WA R E MBI (x5, %)

HER AR S [i) B} 1] i 240 i 438 A 41 1) 2R

N FEA

¥ BE ( umol /L) 12 h 24 h 48 h

10 5 5.45+0.22 7.53+0.16*  17.61+0. 34°
20 5 12.63+0. 19" 23.59+0.63* 34.18x0.27%
40 5 30.82+0. 12"  40.37+0.25*  56.99=+0. 34*
60 5 53.36+0. 18" 61.78+0. 10**  82.41x0.43%

T2 F i =966. 727 ,P=0. 000 ; Fyy 1y =280. 428, P=0. 000. 5 4% [ ¥ iF
20N 12 h A 5, " P<0. 01 ; 545 H B[] 2 10 wmol/L £k % 15 £F M /K 41
He %5, " P<0. 01 ( 1 Kl 2 5 22 43 H7 , Bonferroni #:3%)  HLEB-3: A&k {4
Bz A e vk

2.2 AN[R)VRJE SRR VA EF MR /B F 5 HLEB-3 41 ffl it
AR

N Transwell /N2 4T 44 i 3 4% S50 J5 48 h, /]
T B A 10 pumol/ml #h R 1 & Hb JRK 41 240 g 1) i 4%
£ T 20 wmol/L Fl 40 pmol/L £ iR 1 &F Hi /K 41
1 i B B 0, 60 wmol/ L R R ¥ T L R 41 3T 7% 41 i
AR DL CIE 1) o X B2 25 3o 2R e R T B2 1) 4 i 5y
(29.20+1.28)4~,10 .20 40 F1 60 wmol/L kiR 1 4F Hh
IRZAIE RS 1Y 40 M &y ) o (24.40+1.33) ( (17.00 =
1.10) . (14.60+0. 68 ) F1 (6. 60+1.29) /4,5 441 [a] 4

: Transwell /) = 5T # L 1§
S5 (S5 x200) A xR AT
- LR 2 o S TR B TR 1R A ) 400
¢ B:10 pmol/L #h /iR v 47 Hu /R 41
T A ERS > T A R4l C:
20 wmol/ L £ R &F M /K 4T B
M HCE > D40 pmol/L 3k
CFRIL AT R AT RS A1 Bl —
B> E:60 wmol/L R 1k & b R 21 AN T AR 2 50T 76 40 il
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WL A Gt 2 8 L (F=57.34,P<0.05) , H h
20,40 F1 60 wmol/L £k 1% 75 &F i /R 41 3T # 1) 40 i 503
DFXF R K 10 wmol/L 15 R 2 7 /R 4,60 pumol/L
R R 1k BT Hb R 21 40 i AF B BE B 2> T 20 pmol /LA
40 pmol/LER FRIL AT ML /R4, 22 A it 24 5 L (3
P<0.05) ,{H 20 pwmol/L 52 1k &F H1 /R 41 5 40 wmol/L
AR R 1 &7 b /) 2 R) 40 S B A 2% S TR S i R L (P>
0.05),
2.3 KHYIME FVE WP COL- 1 FN FIZ0 i H o-SMA
JoT Vi BE 1 75 £k

ER TR 1 4T Hb R X HLEB-3 4 g 4> COL- 1 45
4 R B A R 2 1k T b J) Vi B 1) 1 T RV R R T £
FEK 4 M b5 W COL- T 5% b v 3 38 W [ A1, R [+
2 [va) AN [ B [0 e ] 09 S AR PL A 22 S 9 e it 2 i
(Fypy =143.992,P=0.000;F,,, =113.745,P =0.000)
(F2) . Bl FRIRIELEF Hh /R VR BE 19 19 , HLEB-3 41 Jifg
VEWR FN [ R BT R (F e =81.761,P=
0.000) , bifi & b 2 v &F Hiu /R /B ) A 28 <, 40 e |
W FN TR R W TR, 2 R A G E R L
(Fy =69.602, P =0.000) (£ 3). XM 2H 40 i N
o-SMA ) T 5 Wk FE T 9280 )5 24 h JF IR T 5,36 h 3k
W, 48 h A7 i T . ERERVE AT HL/RVE S 12 h, 20,40
160 pwmol/L £h AR 15 &F H /K 2 240 L A «-SMA i 5 &5t
W B F X A, ZF AR FE L (P<
0.05,P<0.01,P<0.01) ; £h iR P &7 M /R VE I )5 24 .36
F1 48 h, £5 vk BE Eh R 1k AT MR ZH A A o -SMA B BT
WS AR TR AL, 2 F A G R L () P<
0.05) o 4541 B A [) B[] 25 20 L P o-SMAA J5T o5 3 5 11
K S G5 75 L (F yy, =78.156,P=0.000; F ., =
65.162,P=0.000) (£ 4)

%2 RERE AR AT R
HLEB-3 41}l L5+ COL- 1 JRE iR E (x+s,pg/L)

BBMEFHE . N[ B[] COL- T i ¢

o FEA A

W (wmol/L) 12h 2% h 36 h 48 h

0 5 32.21£1.36  38.5120.30  42.22+0.55  54.46+0.80
10 5 27.93£0.49"  35.69:1.00  39.41£0.34" 44.97+2.17"
20 5 22.87+1.54"  30.14£2.22"  30.71x0.89"  40.29%1.93"
40 5 19.90+0. 11" 23.60+0.56"  26.04£0.60" 32.13%1.45"
60 5 15.93£0.70"  18.73£0.91"  22.68+0.65" 27.10%1.12"

VE 1 F g = 143,992, P=0.000; Fyyp = 113,745, P=0. 000. 5 % & 1
0 wmol/LEL ¥4 15 #F b /R 241 (X B 41) Hh %2 ,*P<0.05,"P<0. 01 (i [N &
J7 22437 , Bonferroni K55:)  HLEB-3 . A& bR (4 b R 40 e # ; COL- 1 .
T Y5 J5

K3 ARERERERXFH/RERASRRE
HLEB-3 4HBf Fi&E & FN RS K E (x5, mg/L)

N[ I ] PN K

RREFRR L o
W (o) AT
e { pmo 12h 24 h 36 h 48 h

0 5 1.577£0.009 1.7840.054 2.360+0.181 3.925+0.090
10 5 1.320£0.026° 1.5290.039° 1.95420.056" 2.597x0. 155"
20 5 1.0040. 014" 1.302£0.012" 1.598+0.068" 2.002+0. 106"
40 5 0.932+0.014" 1.003£0.064* 1.151£0.103" 1.4430.041°
60 5 0.543£0.069" 0.672x0.028" 0.823£0.062" 0.983£0. 066"

ﬁﬁmm =81.761, P =0.000; Fy.;y = 69.602, P =0.000. H5& AW
0 pmol/ LEh B ¥k &F K 41 (X HALL) HoZ,* P<0. 05," P<0. 01 (B X )5
25537, Bonferroni £585)  HLEB-3: A iR 1A 1 B2 40 i bk 5 PN« 4F 4 %
BEA

F4 AEKREDRERZXFH/RIERAS R E
HLEB-3 ZHfi) «-SMA 2K E (x+s,ng/L)

S R AN TR B6F B 5 oo-SMA i 3 9

i o/t P 12h U 36 h 48h

0 5 0.215£0.022 0.3470.028 0.429:0.046 0.3920.007
10 5 0.2040.012 0.2830.014" 0.332£0.018" 0.3130.013"
20 5 0.158£0.020" 0.280:0.015 0.323£0.017" 0.293x0.002"
40 5 0.124£0.007" 0.231x0.020" 0.183x0.031" 0.1260.010"
60 5 0.084x0.011" 0.1600.019" 0.1000.029" 0.059+0.017"

E: Fyepe = 78.156, P = 0.000; Fyyy = 65.162, P = 0.000. 5 4 H {1y
0 pumol/Lagh i 1k 7 Ho /R 4H (X BR2H) L%, P<0.05," P<0. 01 ( 1 8l % J7
F2 50 M7, Bonferroni #2465 )  HLEB-3: A @R 4 b B2 40 BT B s «-SMA : o F

LS F
3 i

PCO FI] Al it 7 3 B 2 1 P B R U 5% B4 /9 LECs
i BERE AR IR AT TS BENEL R AL U EF 4R 40 Y, 23
UL 2T 4 400 i 1) 32 0B 35 0 o-SMA |, 43 306 5 ECM,
W COL- 1 FN &, R4 F 23 Ak %) 4 i J 161, 240 - 22
G PR & i o S e N O OB | R B e A= = B
SRR GEPCOMERAETY ., ZMESHEKSY
PCO FTE it 7 , B3 BF 553 B, Rho/ROCK {5 538 [t
FEYERF LECs 119 A5 1 R0 ff IR A 1) 3 B bl 38 224
I ,LECs [1)/)y GTP 254 8 [ Rk F o 1ii 5% 5 Rho
GTP Jiff f) 2k 1% ¥4 7T ol 78 440 1w 19 TE 25 9F 9 8 PCO 9T
JR " [ A B S 45 R R ROCK 2 5 200 i o 12 f) 3d
T 7640 M8 T & A2 BF ROCK T 8% i 1% , caspase-3 jil
P15 ROCK T C K ¥ B Sl il 25 #4385 7% ROCK 1, &
9K caspase B UIME 268k 0 & 4 76 ROCK T |
{HAEASTA] 9 4t L 25 78 o, Rho 380 AT A S 410 i 97 T A
TR T F, % F Rho/ROCK 5 558 I
Xt LECs T B9 5% Wi H R W A 4380, L0 T BLA b
HLAR LR LR R 2 2 . B — 2 3T Rho/
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ROCK {553 % X% PCO JE Ji 3k 2 19 52 w0 , A F 52 1o
Rho/ROCK 15538 [ 326 £ 300 1 75 £k 2 123 & b /R 76
F A 4Hh K5 3% HLEB-3 41 jifd , Wi %< H % HLEB-3 4 fifd 3%
A TR M ECM & i 52

AW e LR R 15 &F #h /K- X HLEB-3 41 ig i) 14 2E
A 5 A HIE L B2 2500k B B , Hoxt HLEB-3
200 348 A A1 A5 07 346 R, S A 1 R R R A
Mo CABFREE RIESE, 55 1% 1L 19 Rho KK GRS 3h
i 922 240 L TG R 35 A R RN A% 19 R, Rho/ROCK {5
S B AE L RO MO R 3 A Rk AR SE
20 T AL 52 56 45 SR R, Rho/ROCK {5 53 1% i %
P70 590 8 R U 4 b R T 4 i) HLEB-3 20 Jfd 1) i ) 32 7%
RE 77, Lt 5 e 35 19 346 o, 00 o sk 7 444 58

AR5 1Y HLEB-3 21 il il 38— i) COL- T |
FN Fl o-SMA Sy T 6 I &k 2 % &7 /R % HLEB-3 4]
Jfi COL- T \FN & 5 e X WL B £F 4 40 i 5% 280 4 i
o-SMA K 1 52 1), A< BIF 5% FH 4k 2 % &F Hb JK 1 390 4% 4b
B 3% () HLEB-3 , 45 3 7R 20 R 1% & Hb /K R R AR (H K 52
S UL BT 4 200 i 2 TUAR ) «-SMA [ 2R3, 40 AT
Rho 553 % 1 HoAth i 52 7T BB 2 5 T HLEB-3 (197§
fRid A2 . 5ot BRALA L, 6 R i 47 M /KR BE 6% B 1 R IR
COL- T fl FN [y 3k, f1 L HEWT, Rho f5 S5 % 2 5
ECM £ B I 5

Zi L, R R 1% £ s /R BE 4D ] HLEB-3 2 fifg 34
A BB K COL- T (FN 6 &, $&7m oA n] B sl oy —
FpyAIT PCO M8 Jr i A0 FL R 40 (4 8 5 AL A 77 T4
J& i — IR

2% Uk
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