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Abstract

¢ AIM: To study the effect of different concentration of
Verapamil (Ver) on Ca® of guinea pig retinal pigment
epithelial (RPE) cells in vitro and compare the changes
of Ca?* with or without Ver under different forms of light.
e METHODS: Ten two - week - old healthy guinea pigs
were chosen and RPE cells were cultured in vitro. Cells
were divided into Ver treated and untreated groups, then
each group further divided into 4 groups: focused light
group, defocused light group, parallel light group and
control group. The first three groups were exposed to
the focused light, defocused light (2 forms of light were
transformed from parallel light by passing through
different lens) and the parallel light respectively, and
control group was removed from exposure of light. After
exposed to different forms of light, the fluorescence
intensity of intracellular Ca®* were detected by laser
scanning confocal microscope ( LSCM ) immediately.
Cool white light was used as light source. Cells were
exposed to light with same spot diameter and degree of
irradiation level (at 300 LUX) for 30 minutes respectively.
Horizontal temperature of cells changed between 36.5°C-

37.2°C. There was no natural light interference. In order
to avoid the impaction of refraction of liquid, most of the
medium were siphoned off before irradiation. The data
were analysed by SPSS 13. 0 statistical software,
completely randomized design ANOVA and Pearson
linear correlation analysis were used as statistical
methods. The forms-effect relations were explored.

¢ RESULTS: Treated with Ver for 12 hours, the apoptosis
rates of RPE cells in 20, 40, 80mg/L concentration group
had no significant difference compared with control
group (P>0.05). Ver could reduce the Ca* fluorescence
intensity of RPE cell,and there was significantly statistical
difference in 80mg/L group ( P < 0.05). The Ca*
fluorescence intensity of focused group of no Ver treated
part was significantly higher than other groups, had
significant differences compared with the other groups
(P<0.05). After added 80mg/L Ver on the RPE cells for
12 hours, exposure to light did not significantly increase
the Ca”* fluorescence intensity, there was no significant
difference among the 4 groups (P >0.05).

e CONCLUSION: Focused light can significantly
stimulate the concentration of intracellular Ca* of RPE
cells. Ver above a certain concentration can induce
apoptosis of RPE cells; 80mg/L Ver can effectively reduce
intracellular Ca?* fluorescence intensity under the premise
of not leading to apoptosis of RPE cells. Different forms
of light have no effect on the Ca** fluorescence intensity
of RPE cells after treated with Ver (80mg/L) for 12 hours.
* KEYWORDS: light exposure; focused light; defocused
light; retinal pigment epithelium; Ca?
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S 7S L B OR 2 52 BERURE . T RS 7 BDR B0
i 3£ B 3B (laser scanning confocal microscopy, LSCM)
D ZE AR Ca™ SR BE , 43 #7 AS [R] )6 RO 3K 5 %5007 19
KFR, Gt R R R T 25007,

R . Ver /T RPE 40} 12h J5,20,40,80mg/L 4011y
AT LS 25 F X BE AR L Y B GE i 08 L (P>
0.05) , Ver A [#AIK RPE 4PN Ca™ 28650, Wk 20,
40 ,80mg/L B4 HIFEAR T 10. 36% ,24. 54% ,58.05% ,{X
SOmg/LH S T MAMIL LR H ST FE X (P<
0.05) ., A Ver X RPE 41 I #E47T 68, T ALALY Ca™
DR B B At £ 21 BH S i, B AR I SO o B A
B, Al A i 2 5% (P<0.05) . JIA 80mg/L
Ver XF RPE Z0HE/E ] 12h J5 F-2E47 6 HR, G RE 45 41 Ca™
DEEOREE VAT B A AL R A A Gt E R (P>
0.05) .
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FERX TR LR IE R SR AR S i EXt
KO TR I Py W — 3508 4 A FH 2 RPE J2 ph IR G 400 360 1 1 28
JVR 2 40 v BE 43 A T R 19 BR 2 RPE 41 HE 3 241 1, , 7 4
FRH I BT e M R T A B2 R EHE W)
fiE" . RPE 4 Ca™ ¥R E v PR HAE K N 70 &
WEVER VB FAC B MUK Or T8 S Thfe, A FMEY &
B BB 15 Sk i A0 AR A, 90 I R S B RPE 41
M Ca™ W ETL & 3R Ca™ 2 5 TIKEUA IS Sk
ML K AR SIE IR 2R A5 6 AN 5 96 X RPE 41 i iF
IS R ARTRDEIBIE 20K BL RPE 40 /N Ca™ ¥k &
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1 MRF A%
1.1 ##
1.1.1 R B D E 2 JRR E R 2R 2L R % 0 e B
WK 10 2 BEREASBR , iy Tk B2 R K 2 5256 3 4 5%
SRt B IR ER 4> B RPE 4000, B % 410 K2,
BUERK RAFIEE 3 ~5 ARAIM, 508 Ver b B 4> FK ik
PRy, PR oy Bk — 20 4y R R A B AL AT
Fe el Fzs X BRAH | air — 21 0 1 #2552 AN TRDE =X e £
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1.1.2 EEMEMKF S THES, bA—I0Ey
88 A0 22 BB (XDS—-1B) , H PO ANt B i
5%, HAS Olympus 2y 7 ; SD200 I YR FALT, o H
IR T AR A FR 2N T s DE-3351 B A B EE i
A At s Tl as A PR A 753, Sem — IR PEBE £ 57
[m,j;'%[le Corning /Al ; DMEM i%?%%,j%@ Gibco A F ;
AN ILE G A 103, B 1O 2595 A ) T RE M R BR2A
Al I 7 e Dl R AR i, 3E [ Sigma 2 Al SR TR
keratin( %5 ) . Vimentin (I & & ) . Desmin ( L1 E
F) .S-100 & H ks IR & (e difb) , db o R gk A
W AR A BR N ) 5 T R 2 R A K 1 BT, b XU 24 ) i
1A B 7 Fluo—3/AM 2 GHR4ER , 2 Sigma A F
1.2 7%
1.2.1 KR RPE @ifiE & R EE /5K RPE
YA, L 2x10° A/ mL 25 BEHAP T 75 FLAk, 7 37°C ,50mL/L
CO, MM AMB R FRFA TP BE 37,2 ~ 3d # 3 1 WK, 40 B 4%
T RLA B 1:2 8% 1:3 /840, s aE E HME,
1.2.2 RPE AR BARE A Hl — 4K/ K 10emx
15cmx16. 7em K B TEAREE NGRS TR 3 A~ [F
fL, P B R 6em, K/NSGEREE R —2, 75 4 —4>
B LB 2 K 3em, F SD200 %I 653 T R AT HE AT &
W OB DEIE 20 3] +3. 00D . +9. 00D Bk EE B il B T
EA% 6em [BIFL I, AT 6 o BT RIS A 4 BIE T 40
R 5 A L, 75 A0 A L A 2R B A AR N S
o, HOE Ty sl e R A6l B A an e, AR
3em AL ETEEREE B, N BCESEAT A A, 25 E X
MR HEZ IR R B B e e ALK B i
FeBE H AR R 3em, [A]— 7K - 11 A4 O B8 5% B AR R, A
300Lx, M 5T [E] 2454 30min, YEREAERE % rhdEAT , JC H 4R
T, R PN RE U SRR G 2R R ST, 't I 54 40 g
W i A A 355 R B DLk S AR B s i, el & H Y
HeLR i R 4000+500K , {K T H 4XOLHY 4800K , A4 T
FERM TP YR 45 . DL IR AN BT MO A KA b, il
e B 18] [R] — /K SF- IR B AR fE 7E 36.5°C ~37.2°C Z [H],
1.2.3 MTT Ltk &3EME Ver fEAEH RPE HEE T X
Ver i[5S RPE 41 8 7=, PRI 75 0 8 1 W] A 358 4 AIG
RPE 0PN Ca™ MR A S B Tk i, %
AR 3 ~5 AR, Hil B 5x10* A~/ mL B 40 i B,
VIAEFL 200 4250 F 96 FLik . Fp4m Mo | i b IH 15
FREE A 20mL/L i 4R 1L B9 DMEM %5 B 19 Ver
200 L, 49 FE 43 1M 20 ,40,80, 120, 160mg/ L, JC G M 4H
HAA 20mL/L JG4- 103 DMEM , ¥§3% Smin, {f H 754018
5, BAHE 3 NI, BE. RS RERE MGG
12h, FFL A MTT ¥ % (5g/L) 10pL, #E % IR 21,37C,
50mL/L CO, ¥5FR 46055 4h, /DO A FLNE IR FIE R,
FFLINA 150l —H HFA(DMSO) , 7% Smin , #1255
FEAYIRAR . H  YERE 570nm A 78 BRI S s A A |
M 25 FL R (A) A, e ka5, B—LEE 3 X,
B, BEa A TR (% ) = (25 A XTI 4L
A-REPREH A) / TEHERRL Ax100% |
1.2.4 LSCM U RPE 4HREMA Ca® KHIBE 74 1.2.3
AOREAE b e — ARG RPE 40 0 H B0 B T g vk
JEA AN Ca™ 5EEsRE , HAK T v . D-Hanks W3R
4 3 K, Fluo—3/AM H D —Hanks 3% B A 29k &
25pumol/ L, A F=127 i HZ4k B R 2% , 7% 37°C ,50mL/L
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ZEEXTHRYL ;B 20mg/L;C; 40mg/L;D; 80mg/L; E; 120mg/L; F;: 160mg/L,

B 1 Ver{EM 12h 5 RPE @MAIA T (x200) A.

CO, K TR A HIE T 45min, 2¢ Y6 Y )5 7 FH D-Hanks 22
VB3 W, Uk Aok B fluo-3/AM, i A 1mL D -
Hanks ¥ Bij 1k A, ALK U286, LSCM # & i Kl
488nm , K HHIE K R 5250m , JeAW BT HON 20 %, A
B 63 fif, BEMLIESE S ASPLET 4145 4N i N 1 28 Ol B
TS 3R, FI LSCM T IE 45 09 848 5 &1 14 4k 3 4%
1 T T S A 20 A G BE A AR, BERERE A RPE
A B SR T AN Y Ca™ DGR L R
REAR A B FH T % IR T RPE 4 A AL B, K656 3 ~ 5 X
R0 RPE 4000, #%2 1x10° >/mL 3/ T IR 42N
20mm FYBECEEFE L, #5240 0 B2 J5 e 10mL/L g4
MV P53 . K AR A R PR 43, —&B 4 A Ver (¥
FER bR BRI A A5 ) /E T 12h, 12h S5 P 3 4
¥ 3 A AR B O SEAT R RO IR AL, ]
S5 SE BN RPE 40N Ca™ 76 JE
e 0T . R SPSS 13. 0 Ge 845 B 347 4
0T A BRI T GOk, 25 F0 57 B8 e pr vl
F(xxs), ARZEFITERMILAEZE T 200, ZH I
BRI SNK—q 75, WU 30K fE 2=0. 05,
2R
2.1 Ver {fE/GRY RPE ARAT R AR EN Ver Xt
RPE 4t i () 410 il B A7 77 s A8, /5 F T RPE 41 12h
J5,20,40,80mg/ L 75 NS AL T (& 1),
UM TR R ARG LTS B 578 0 B AR L 22
SR G F S L (P>0.05, 8 2) , 4 EE A 120mg/L
DL B 20 B g8 T 20m) B, 120mg/L AT 160me/ L 2H 53
A E] 59.36% F193.05% , 525 AN BRALAH L 22 R A 5
TH2E R X, 160me/L A AESE T HBE L 24 51176 4 f ( P<
0.05),
2.2 N[ERE Ver ¥t RPE 4R A Ca® BEHIRM 16 2.1
My4s R F, JFE R 20,40,80mg/L Ver X} RPE 4 Jiid N
Ca™ DGR E (R . RPE 40 i 67 2% 96 % i JE AR F5: 40
PR A TS, A P T DSk (38 ) 9 ) A% SR T Wb, 2¢
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RPE ZHfIA Ca® 333 E

E3 VerfE@12hfE
JEEEAR . Ca™ W BE M, DOBBRE K, JINA Ver AT
K RPE 40N Ca™ a8 4, W5l 20,40,80mg/L B
AR 10.36% ,24. 54% ,48.05% , 2% %A Giit# & X
(P<0.05;&3,4), 1 80mg/L Ver 7] £ 5 F4 Mk RPE 4 i1
P Ca™ W BE T MO 2 S 34 i B R T, T T — 4
WEHTXT Ver 20 RPE 40 Ik A 7403

2.3 AENXBERKt RPE @A Ca* sBERIEM A
Ver X RPE AU HEA 7GR, RAESCLL Ca™ 98000 i 5
by A% 2 BH S T, B A R A ) SR B LA, A R 25
Hgits£5(P<0.05,K5,% 1), JiLA 80mg/L Ver Xf
RPE Z0M/EH 12h J5 PR T 60 R IR A1 o e am B W
HA S AR 25 SRR G E R L (P>0.05, 85, 1),
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B4 Ver{EM 1h J§ RPE 4RI Ca® T L3R EE (x1000)

@

--

A ZSHXIRZ ;B: 20mg/L;C: 40mg/L;D; 80mg/L,

-

®--

5 ARBEAX RPE MK Ca® BERISSIE (x1000)
D FAT64

F1 WWEAL Ver FRATAREREAMKRMAMERSE £

RARA Ca* 220 x+s
o Ca® BEGHRE
FIN Ver 40 Ver 24
25 IO R 559.23+78. 19 305.76+19. 66
REOLH 1057.21£129.52° 353.71£25.45°
[0 e 705.10£72. 86° 363. 04+66. 57°
AT 620.72+80. 36" 348.04+39.76"
F 28.413 1.851
P 0.000 0.179
“P<0.05,°P>0.05 vs 55 AN} FRA
3 itit

3.1 RPE {HAEMIRESERE T 1448 ik, RATHLSE 4l |
MAT AL RERS IO 2 5 UR M AF K B 44 0 R R
(melanopsin ) FRHT BY A0 B 71 A4 4325, AT & S04 I B P 3
AHERDLRSZ 8 1E, BALER T 1998 4F i Provencio
SESITE PR S AR N A FLA RO I 1 B R R 6 R A
T R T AR T 2 HESI ) A LR I Bt IS
189 JLAF F A R FAN 2 7 7L 20 00 ) 8 O 190 I et 2274 24
ffd (retinal ganglion cells, RGCs) 1335 | iX #B 4 RGC XL FR
Sk PIAE SR A X 4 25755 21 B (intrinsically photosensitive
retinal ganglion cells,ipRGCs )", {HIT JLAF, B th7F
TP BB (1 b8 43 1 RPE 4 A R 240 A oG ) %

) 2 AL R DS B O BE (L 24 0 480nm , A1 24
TUHECTEF (470 ~475nm ) 7 T2 A0 SR L SR A W ' HE U
{2k 420nm'" 3 1 X AR R BREE R S HT, RIS G K
P I SZ ARG B R Ry R E M, 8 T G 8 I S2 Ml 5K
B, 5 E B EREOCILE FdA S5 R e BRI, A

444

AR Ver; @: Ver 415 A: 25 FIX IRLL; B R ADLAL C B D04

S FCAT et 2 — A T e PR EOG LR 1, A ER G A R
i 2 5 2R AR GRSz Thie A G R R AR )
P REFLISC A | M e 1O ] S A AR B DL R R AR
RGN Melyan 5 4B R 55 A TCEOE M RE
B/ Neuro—2a 21 FfL Ak, 45 32 40 i 4R 75 1 O BURR
PN — IR TR RO R . BIERER
AEE TR 11 - TR B R4 2 A0 0 s 2 1 A e [T
X —i PR EEAE RPE diffirh &4 AR E G HAN S,
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REEAOCIRAZ DIRE , O 3R FFAE T Re , 040 A N A
A AT A 5 1 S A e O R —FpE R

BMERATY Gq HEAEH], I TaE i fg i C-8, 5l
A = W AU RN H Il R 2R Y 2 I A S B M
cGMP ["]45 11% BH B 38 18 1 i, Na*™ B 43 Ca™* W, 51 &
2B A Ak, [R5 4 N A A7 Ca™ ™
3.2 RPE 4 Ca” iRETHMEX Ca fENEZEN
5 A X RPE 40 M) D RE 2 AR FT A, 4 RPE 41 ifg
ZERBLT 0 PN B Ca™ VR T, AN 5 ()
R OLES RS AN NAE S . RPE 40 BA 2
o PR 5 3 A, v R ) L AR T AR R TR M Ca™
I RIE

I S BELE 77 2 B R A LT R T R Ca™t Il A
FATPHWE 259, Ver J2& —Fhn] 4 % 18 45 38 14 FH ¥
N, AT BEREPE R Ca™ 0] 40 B N A% 2y, [l 40 B P Ca™ VR
R, ©ZUESE RPE 4 A b Fp R (% L &Y Fs s T 95 1
Ca® @i X Ver BUR™T

Smith—Thomas 251" FIZ= 22U Y38 Ver 1E B
— VR B — B ) AT R R A1 B R RPE 48 A 9
T2, XSl TREAR RPE 4 A Ca™ I 1 RPE 4
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JEAREA, S LIRS ™ A Si g it 20,40, 80,
120,160mg/L FLANKEEZH , % RPE 40 A ] 12h J5 I &
IR T S AN Ca™ VRS, K2 B 80mg/ L 4L A 7E
G RPE LI T- RIS B0 B A RURARA ML A Ca™ 921
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AR I JF AR IK Y- B A B 1, 75 2 — 2L A
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