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Abstract

e AIM: To investigate the effect of the calcium channel
blocker verapamil (Ver) on the proliferation, apoptosis
and adhersion of the human lens epithelial cell (HLEC)
in vitro .

e METHODS: Primary lens epithelial cells were cultured
by the tissue explants adherent method. The second
generations of lens epithelial cells were treated with Ver,
the effect of proliferation and adhersion were examined
with MTT. Cell morphological changes were examined by
using AO/EB staining. Staining with Annexin V-FITC/PI
was used to detect the apoptotic cells. The effect of Ver
on HLEC cycle was analyzed by flow cytometer (FCM).

¢ RESULTS: HLEC grew out of the edge of tissue pieces
after incubation for 4 to 6 days, they reached confluence
after 15 to 20 days. HELC proliferation decreased with the
increase of the concentration of Ver.
cytometer showed that the percentage of HLEC in G,
phase in drug group (78.1+0.2,83.2 +0.6) compared with
control group (72.0 £ 0.9) was increased, HLEC in S
phase in drug group (10.2 £0.1,8.5 £0.3) decreased in
comparison with control group (16.9 + 0.3, P<0.05).
Morphological observation demonstrated that treatment
of HLEC with 40g/L Ver for 48 hours caused the typical
morphological charateristics of apoptosis, including
nuclear condensation and chromatin margination. The

The result of flow
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amount of adhered cells in drug group was 73. 2%
compared with control group.

e CONCLUSION: Ver could alter the cycle of HLEC and
effectively inhibit the HLEC proliferation. It could induce
apoptosis of HLEC and inhibit the adhersion of HLEC.
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S L UGS T8 BH R, 2 I PR R I7 0 3R H I H L2y
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AR pE e BATIIE AT SR SR Ver XSG 57
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XHFBiiA PCO Byl F31:

1 HHR T %

1.1 88 EhRRAERIMOKR RS (Sme: 2mL/ 32, iR FE
T2 A B2 ), DMEM 55 8 8% 77 58 ( Gibeo) |, R (1
(Hyclone ) , JJG2F 137 ( Hyclone ) , U H FEAT 220148 5 ( Sigma ) |
MY BERS (B E AW\ F)) Annexin V-FITC U8 T4 1) 32 57)
& (I EFEYHEARGIRAF) . RAPHCE N RS E T
PERRE (LT B2 B 26 — MR B B g it ), By R — R 52
B, BT EOUPTH) DMEM 85583l ml . — A 20k,
FHTC 15 i e ke mir g A, o6 o o 1) P00 855 57 A
o BT 37°C E AR T 24 Smin, FF 41 UHRY TS A AT
ARGEFRW, Fw TR 3%, B R 2 Wk, Rk 23
MG SRR, AN IEA Fl S R . KRA%T 4 ~6d
(ITERAR DT, AN T 4f A A 208 J8 i B2 BRBR SR, Al i i
W BT, Y BN 2 S B A0 LRV 5 15 ~ 20d Al A L
MR R ZMIL R TE, A 55, A% B sl i 5, i
Fr=Fw , MRS o, AR K B (B 1) o BEE 40 AN W
SYZANETE . MR R E A E K SRR A
R A IS T — 20, SR G IR oS M TE .
1.2 7%

1.2.1 A EIRIE  Frani IR &5 EE AL,
FAMARIE LL 5 x 107 4/L FF 96 FLAk, B4 5 4 FAT
AL, AN FEABA JE A 10,20,40,80g/L Ver [0
MBI, B LI ZAR T R 200l 555 24,48 ,72h
JE LRI, FFLINA 5g/L B9 MTT 20pL, 4K22 15 55 4h
JaFE B, FLIA DMSO 150pL, #5672 10min,
FH4 A BhEEARSGHEAT He I Ry 490nm, I H A LI
fH(A) , FRRA I ERFER I Ver X 4034 51 (1) 52 0,
IR = (BHMEXT HE AL A (-3 50 41 A {8 /A M X B 4l
A x100%

1.2. 2 MAAFESHME 166 FLIVh B E A S 4%
PO B , YR E R 40g/ L 1Y Ver 1151 48h J& , 5 950mL/L

AL IEH# 4 ;B.40g/L Ver 41,

LT E 5E 15min, Fl AO/EB 9636, 30s Jr HRAHNLEE
1.2.3 {HREAER S BOSEUEKINE HLEC Wik,
Fi 1 x10°/L LA TmL ARFEERN T 6 FLAR 5 B 24h K557
J5 SEELH AN AET 10,40/ L Ver BYIE TR, 1E 5 41} DMEM
Bigm, B59% 48h Ja , AL B O AII, LL 4°C BA Y
PBS Mk 2 ¥k il Ak B A A B T, i A-20°C TR Y
700ml/L Z P 1mL JFRA), T 4°C N, kit PBS ¥k
eSO R BIE W, ALK E 100mL/L A7 DNA [iff i)
RNA i} 300pL, 37°C 7K ¥ 1 £k 30min, F- 1A 289 & Oy
50mL/L ) PI Y03 300 L, B 4°C #EOEYL (D 30min, 7%
A ARAL(FCM) KL, 53 BT B A7 7 240 B ) S0 7 40 #
1.2.4 AFUAT BN KT N 10,20,40,802/L Y
Ver V£ 48h [ASZIRZL AN IE # 41 HLEC . JR7FI0 41 A ik J&
A1 x10°/L, B 1mL 400l ,1000r/min ,4°C B .L> 10min , 7
BV A ImL B 9 PBS [REB0, 3 b I, 40 i
& T Binding Buffer 200pL. H', fill A Annexin V-FITC
10wL F1 PLSpL, BRI 21 J5 #EE 4°C K 30min, i J5
A Binding Buffer 300 L, Fl FCM WEL 4014 7%
1.2.5 AAFEBSEIE  HCES 2 U HLEC LS x 107 /L $ 5
F 24 fLt, B 3 AR AL, TEAUMA IC,, /10 HRIE K Ver
VW, 24h J5 B 8% 3% W5 R W RE 41 i G B, i A MTT
100 L, AL F2 46 T 4k 2285 5% 4h Wk BW W, A
DMSO 200w, 535 Y921 J5 4 H shE bR {UAE 490nm 3% K
T, A (EFR U EE A 40 i &
GiiteE oM FrASEEE F SPSS 13. 0 Go it 4k 4 k1 7
Giit, FrEEETT T 2T g KiBE, P <0.05 NS
A E L,
2R
2.1 HERIAAK T A SRR R RIS A0 BEE Ver
WREE RN, 20 M BT e D, L T2h oI (1)
10,20g/L Ver 2 FifiFisf (A1 fin 20 o400 i 2234, 22 A e it
N (P<0.05), 10 40,80g/L Ver £ 1% 3% 48,72h 2 5
TG FE (P >0.05)
2.2 AKX AO/EB YL £8 A I 1 3 4 A i FR %
K, A A% 2 R 540g/L Ver ZH W20 BIARFRAS /N | e 5
AR T /MR SRR TR (E 2)
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2.3 HERIIAKI A SR LA EAAEME 10 Al
40g/L Ver 2 G 2R IE 15 SR A1 3G, S W IE o 4%
FEW/ (P <0.05,%2)

2.4 HERIDAKIT A BARME E R ARE T RWEME A
ANEMEER Ver 7] LI5S HLEC Y81, JF AU TR 5k
SEIEAMSE, B TR G 3G 20 O T R 0, 22
(0.14% +1.2% ,7.84% +0.98% ,15.87% +2.14% ,
27.99% +1.54% ,P <0.05) , EF R X Z

2.5 HERITAK X N Sk b R AR MBI 22 0m M A
s8R ) il 2T B R R MR B Ver 7 24h IC,, {H A
3680¢/L, Uk IE N 36¢/L 1 Ver YEFF HLEC, HIBE
FH MTT AR A B, IEH KI5 sR41 0 0. 712 +
0.038,5CZH4H K 0.521 £0. 021, W2 LR = G Geit e s

(P <0.05), JIZ5IF HLEC HIWHE B XEIALE 73. 2% .
3 itit

KZHL PCO J& T HNBEA JG AR AR ZE LS Py 5% B4 1)
s A Y b R AR BE T 5 RS T PR S — R 4 A S R
HHCRHE L, A5 RN R A, AR
YA A 0 B R, R B T T R B 2250 34
Kb, fERRIR T, Ca® B 5 YR 40 E H o S v,
HLEC [RIZEBEH: & 2 5 feR R B AR i 08 1 S5 4E
FH . SReRAAR PO A5 7T e SRl ad = BB ILEE(PL, ) (FLE
WRHME B 7 18 K Ca®' -ATP 25 R /E Y . 258k
2B EZIESE, Ver AT IFEAR HLEC PIAS B T3 i, o]
SEEGUER , Ver 0] LI HLEC 34 58 Jf HL{d 40 o 45 23 7%
G,-G, 3 .S Wi/l X AT HESE Ver i 20 it P9 45 5 1k B
I FEES R (CaM) A WD, 40 o b4 5ERe 1 T
K. RIS Ver ELAT 5 S AN T 09 /E L, K525 IE
Ver AJ i1 40 Bl PN i 7215 S 00 I €0 28 1 R A e 451
FEANMEE T FRATT%EF AO/EB Al FCM e K6 4
T2, JEAS2F WS AT L A0 A AR 138 4 A8 /N G o i 4 Fn i
To/IMRZEREAEPEPA TP 2 , AnnexinV-FITC/PI XL 7 K il
NI T R PER B Ver WG INA0 AL IH T 3R o B i 14
BRI R R H BRI TR M AN TE A, AT
655 )5 2 3B D/ DA S N T A T 52 T 2 1 3k
CIEMEA 2%, [ i F HLEC %35 P-BEE A, Ver 1]
ARG e DT 52 i 40 P9 2R 58, o mT e A S T Y
B

BER a,,q,,q, B, B, FEN SRR & K2 40 H #k
SRA01/04 W 5L FHEF A, Ver X H ek BAIHIME A, I
BEZG 4T R iz A s B AR E RN T
e 22 B LA K 200 A -5 20 A 4/ L 5 ) A A VR O B B 43 7,
W SR B RO R I S A RS, A
N B T fe R AR 5 AR A AT S 28 15 5 N T iR
RN K R 47 e e B IV B R 2 B iE B
AEPR A TV R 5 2 B e 200 ) 285 B, i 2T R i
FESE AR . A R TR T 20, JF
HY5ZEMEEE IV IR 4% 3 E R g5 4, iy
AR AR b 7 40 ) 286 B SE B RIS A A SEBRAIERH | Ver 1]
PAREAR HLEC ZHE AL AT 2 18 a0 1) 40 el 1) 55 25 1
NI T (4 A 2% 2R A5 A B s N2 & EN S 1015
Se 22 (AR R N s o SR
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R 1 HERIRARIMRSN A SRR L 52 48 R E5E R H ST

(x £5,4)
Ver(g/L) 24h 48h 72h
0 0.727 £0.078 0.743 £0.120 0.767 £0.012
10* 0.711 £0.078  0.595 £0.020  0.535 +£0.032
20° 0.705 +£0.010 0.517 £0.032 0.516 £0.098
40" 0.699 £0.056  0.490 £0.034  0.453 £0.020
80" 0.564 +£0.078  0.439+0.032  0.340 £0.010
“P<0.05 vsO0g/L Ver,
2 BRIk ARG L EAREERAREE (X £5,%)
Ver(g/L) Gy G, S
0 72.0+£0.9 10.5+0.3 16.9+0.3
10 78.1+0.2° 11.8 0.1 10.2 £0.1°
40 83.2+0.6" 8.6+0.3 8.5+0.3"

“P<0.05 vs0g/L Ver,

HATAL 2 PCO Y5 YT 52 ND: YAG BOGERE
VIOT AEC% TG, Hon] & AR oG RE R A TR AR,
FIE N T AR L, AR TH i 8 A A firh 25 ™ 8
RAE, AT VN AR 5 HLEC 1§ 58 /) 259, R4
HLEC 73245 O A MG R D s, X Se 254 R 73
JE TR U 259, e A ACRPERY A 5-90R 1
WE | RAZHR Bl 3R A, Dbk SE G50 A A AP 1 57
() HLEC Hh @R T ARSER RS04  (Ex Se AR 25 iy
BRI IEOR, M AN BERL I T R, FRATTSE R UESE, Ver
AT LU 200 HLEC 40 0 JE 40 175 S L0 Tk 532 i) 240 D
FOIEA, O FLAT LM HLEC G F, M LA B e i
il PCO AT AL, SR HCA7 S 200 6 00 1 9 e A S HIR P G
b ZNR R AN 25 2577 30 W it — R
S 3Lk
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