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Abstract

e AIM. To demonstrate that ultraviolet A(UVA) induces
osmolytes accumulation in retinal pigment epithelial
(RPE) cells.

e METHODS:. Under different experimental conditions
such as UVA exposure, hyperosmotic stress condition
and hypoosmotic stress condition, RPE cells were
cultured for different time periods. The betaine /y-amino-
n - butyric acid ( GABA) transporter, the sodium -
dependent myoinositol transporter and the taurine
transporter ( TAUT ) mRNA were measured by
quantitative PCR. The radioactive labeled osmolytes were
measured to evaluate the level of osmolytes transportation.
e RESULTS: This study demonstrated that RPE
expressed mMRNA specific for the betaine/GABA
transporter, for the sodium - dependent myoinositol
transporter and for the TAUT. In comparison to norm
osmotic (300mosmol/L) controls, a 3-5-fold induction
of mMRNA expression for the betaine/GABA transporter,
the sodium - dependent myoinositol transporter and the
TAUT was observed within 6 - 24h after hyperosmotic
exposure ( 400mosmol/L ). Expression of osmolyte
transporters was associated with an increased uptake of
radioactive labeled osmolytes. Conversely, hypoosmotic

(200mosmol/L) stimulation induced significant efflux of
these osmolytes. UVA significantly stimulated osmolyte
uptake. Increased osmolyte uptake was associated with
upregulation of mMRNA steady - state levels for osmolyte
transporters in irradiated cells.

¢ CONCLUSION: UVA induces osmolyte uptake in RPE.
It is similar reaction to hyperosmotic stress. This
suggests that osmolyte uptake response by UVA may be
important to maintain homeostasis.
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J5T 5 240 BE PR R DA B S SR A RS e, i A
M BB R R RROE , OSSN N 3 0 3 ok
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300mmol/ L GALEN B VK ¥ S 28 1k B TE 3 Wk, Hede , 4l
[ e st W i I < 1 b2 2 = S e NP A
R EM A, B0 IUEE A A B R 19 A1 . ARPE - 19
Rt F & 10pm [ “CTHEEEME, [PH]4-AEERsL [ H] NG

600

89 @ BGT-1
I SMIT
6 W TAUT

il

<
SEEH TR ER

¥z E 0 SHPRTRIL LL A

Al

F.

61 [@ BGT-1
O sSMIT T
Em TAUT

B E B SHPRTIRIE L
T e
==l

BN RE FH TR S

E1 MMERELRMAME BGT-1,SMIT #1 TAUT IR IX
A:RPE &R BF B RIIGE AR E, B850 2
TE L SR TP AN SALAN ; B RPE 28 UVA JRE IS 7303557 6
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2.1 ARPE-19 #8B BGT-1, SMIT #1 TAUT & mRNA
B3RiE  Real-time RT-PCR 73 M7 i, 7E %58 &1 F
BGT-1 SMIT il TAUT mRNA {933k 2 (0. 1+0. 1,
3.7+0.2 F10.1+0.1 mRNA/HPRT mRNA ). &5 (400
mosmol/L) 45 14 7, ARPE % ik BGT -1 SMIT # TAUT
mRNA /K- L83 ~5 £%5, #5155 9h J5 ,SMIT il TAUT
mRNA FKRFNEME , mB 75T 3h J5,BGT-1 mRNA %
IRIRFNEE(E 1) .
2.2 ARPE-19 HifaS EE /NS FYRNEE SB35
S PR D € 2R 7 A B 8 TR /Ny T T s A
mRNA )3 1A 28 1 I £ 240 e B8 A i 5 Pk R 62 2% g 22 /0
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ICEH SRR WLBSEFN AR R 1 e T AE R AR ARSI K (R 1)
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%1 ARPE-19 RSN EEN S FH RIS (X£S,nmol/mg)

SR SR [iESL JULREE AR

300 mosmol/L 1.4£0.1 1.6+0.1 3.7+0.2

400 mosmol/L 2.2+0.4 2.7+0.1 8.4+2.1

300 mosmol/L+10J/cm* UVA 1.4+0.1 1.7+0.2 3.8+0.3

300 mosmol/L+30]/cm® UVA 2.3+0.5 3.7+0.2 7.1+0.2
F2 &R AFRSHEEL ARPE-19 HARSERE/ND FHURIMR S BMESTEEEIE  (Xv£5,%)
S A . LB . | JULRE . ' AR PR .

Smin 60min Smin 60min Smin 60min

300 mosmol/L 181 3342 11+2 1443 15«1 23+3
200 mosmol/L 4314 67+6 14+1 28+3 53+7 75+6
300 mosmol/L+30J/cm® UVA 27+3 39+3 163 18+4 17+4 27+5

FHEEORANWLELEY 2.5 A 2.1 £, B3R FIRB SB LUK
BB WP 16h ) ARPE-19, i 5 B2 5 7 &
100mmol/ L. F14 &H 32 B, JULIE A0 A4 il 2 1 i P, 25 SR
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BEHENHB R R A S A2 R R 2 L PN Y AR AR
B BRI, AT LS 240 DNA WL, 1 H 4L F1is %
FE 347 AT S ORI 40 0 PN 15 5 7 S AR A Rk, FR AT 5
LHNEXNB B /Ny T Y 0 532 152, /T 300nm
PR BRI G DNA BN, JE B0AR T be e i —
BAKSE W4 0% . KT 300nm I K A 24028, 77 A= 4
L PN 4R A 7 38 P 501 7 78 378 R T X DA L 32 1 3R 19 3%
N, R FEAHFSE b 2R A0k A 0 28 B i i B
KF 300nm , fiz KA WA ZI7E 3650m

AN A(30]/em”) 5 ST ARPE—-19 BH I 5| e L s Al
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RS A, UVA BTG & BGT-1 mRNA F 6h 5%k
23 £i5,24h JERK LIRZ 4 5 (E 1), (B, SMIT
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W22 £5(10)/em®) Ko 5 45 (30)/em’)
3 itig
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HfE#E A BGT-1,SMIT, TAUT i mRNA 93635, If H 323k
BEE EB RIS AR A BEST FR FLWR, A BFSE Kk PLAE B
i mRNA [ 3RIE B B /Ny F Y Nk i 2 &
N, BRI A BEGF AT LN /N1 40 R 40 i
WS, TR, IR AT insdE /N 1400 S5 P 40 PN 2 % 25 40
Mugh, B R AR LR A ERNEBS R/N T
YRR s , RS 5 R /N T4 o7 40 M PN A % i e
VF0) 2 30 5% 7 T 40 L A 8 R S P TR A2 2R s R A /N
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ST AN N BRI TE B R R AR A R
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(14 T RE SEBRAY , T L, A AR GB35 /N G340 Sk 1 o
LK T8 E /N T T A 22 40 M A S BB i A
B AT A BB /N T Y I A o 2N T35
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T B /N T A AN PN Ao A RS B R
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PR AL T . BB N TR RRVE S F AR, AT
PIRGSE TR TR 1 AR 2R 2540 T Thie . A Foe &M, it
SRR AN 2F B R T DA BT A1 S %o S A 40 i s G ) 45 ol 4%
A0 . A e B AR B R A TR s 1438 3 R 22 (1 36
B AR ERSE AT AR 1 PR A T A, K Pl A 5 B 7B
B R 22 B BRBErf /NG T W) ST 1 4 B 4735 R 3 2 56
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ARSI FAEIESE , SR AMR S B AR AL, 5 A P £ 3R
B A N2 3 N B AR SR AL P, AR 55 A 2k
XoF A Y 1 — 2D, A 58 A X S T N U ) M
WAk w EE, AR XMWY, &8 K EA
( Metallothionein ) T L 45 5T A1 I 6 (5 251 Bz 400 o 480 16 N7
W R R T BiE /N Y B A B AR B T
o WIS R, AR B iz SR 2 M IR R T KA
JL P9 B SRR R SR T 53 AN, A R R X Rl B B R /N4y
W) 5 R T A 0 R RN R T Y S B R AR S
5 R LA R TRAE 12595 S5 1 P58 AN BT S5 A O i Pk |
PR ORAPRL I 23R | i e i AR T AT DA R S AR
BERE SRR BT R . B R R 2 R i
WAL R P AP B, TR RPE X > 18 o0 J52 1) g
REAE 2 XREZERBERAEN . RPE 40 N 123 /oy
Tl DL RPE HGHT 58 At 05, 2 5 400 0 i€ b ot
FEINREIEH , 4E 47 RPE A NERAS

AR SIZ G 5 A2k HE IR0 IO R 1) R 2 R ) U AT 5 B
MR IE PR S . 5 Ah, SN IR ) B8 /N T
JOT 1) JIT 5 A 200 B P £ Bl 2 X6 I 19 % 32 B 71 mRINA 19 1
P, X R ERIMR AN B T BN /NG T I A
TS %) 2 A L B R 5 B R AE B 1 TS S A LN e
TEMEIE R AR A BFE R e B 2 T K
BT S A0 A ERA A0 B | W A BN o) e is AR
FRIL IFAES/NrFY R RAEAN . BiEE N T
Wy, SRR Ry A P 0 53 RE AR 7E 58 A2 BRS04 2148
TR T 40 M P, 2 A R R B A SR SR e —
Janeke %' S 5T F W, 3% B2 i TR AN R 2 K KR BR
) TAUT ¥eiz i . WAy 7 K TR LI 8 (0 3K Bz 4
Mo R TAUT 3Rk, PRk S 6 R 2R il iR A KT
AR PE R, B IL , #E =3 38 e /N 43740 T 1) 4 %
rh XA ARG AT B R R A i EE By,
SRR ZE SN LN W 100 J5E € 32 1 B 200 i 7 A 1 A A 4 4
TELUE R SEBe A TH 4k 81T, X BB 38 /N T
BT 2 75 3 3 LA T 22 1 34 428 R IR 58 AR B v 8 X AL 1Y)
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