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Abstract

e AIM. To research the morphological and fuctional
change of human retinal pigment epithelium ( RPE)
induced by mobile phone screen light in vitro and the
mRNA express of apoptotic inhibitor B - cell lymphoma
(Bcl-2), Bcl2-Associated X(Bax) and apoptotic actuators
Caspase-3 in different groups.

¢ METHODS  Cultured human RPE cells were divided into
different group in random. According to the time of
exposing, the four groups were 3h group, 6h group, 12h
group and no light - exposed group. Cells of different
groups were exposed to the opening mobile phone that
was kept high-light brightness and playing on the colorful
picture on silent mode. The morphological and functional
change of RPE was quantified after exposed by HE
staining, TUNEL staining, MTT, and use the technology
of polymerase chain reaction (PCR) to detect the mRNA
express of apoptotic inhibitor Bcl-2, Bax and apoptotic
actuators Caspase-3 in different groups.

e RESULTS: The different was not statistically significant
(P>0.05) in the way of HE staining, TUNEL staining and
MTT. The expression of Bcl - 2, Bax and Capase - 3
intracellular was no difference statistically significant in
3h, 6h group to no exposure group on the way of PCR
(P>0.05). But as the time of exposed increased to 12h,
the expression of apoptotic inhibitor Bcl-2 decreased, at
the same time the expression of apoptotic actuators Bax
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and Caspase - 3 increased, and the different was
statistically significant ( P<0.05).

¢ CONCLUSION: The human RPE would be injured under
the constantly high - light brightness of mobile phone
screen as the man-made light source.
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#&1 PCR3I#FF
319 B 5975 Il Ll FBERJE (bp)
GAPDH 5~GCAAGTTCAACGGCACAG-3 5’~GCCAGTAGACTCCACGACA-3 140
Bel-2 5~GACTTCTCCCGCCGCTAC-3’ 5’~CACCAGGGCCAAACTGAGCAG-3’ 211
Bax 5’-TGGGCTCCACACTGGACTTC-3 5’-TCTTCCAGATGGTGAGTGAGGC-3 242
Caspase—3 5’-TGGAACAAATGGACCTGTTGACC-3"  5'~AGGACTCAAATTCTGTTGCCACC-3’ 276

MBI A TG 2> TAEBOR MBS A TF ik 6l 772 i, T
S H 7 S R R 20t (SR A AL S SR ) A O At
SEUEXT LR AT B MENRBREA 2R A
SERE IS IE] R AR A S L R A O ER R A
B, LR (8 2R T R R RS RSO B i A, B R
10T LA B IER 37 48 40 i 0 AR I S T RE . ACHIF 5% i
BT LA ARG F, R L B R T iz 4 i 47
FERIBEE , WS I 0 2% | B2 A0 i A 4k, T ff T HLBE
e A N i S VR 7 X AL ) B 2 I R A A R T
T R I HILA

1 #RF T %

1L1#R AWM R ATk ARPE-19 (£ H
ATCC A7) a4 1% (FBS, 95 [E Thermo 23 ) ) |, B
it ( S5 Thermo 23 5)) , MTT 4 0 48 7 K 240 Jfd 285 P4 46 0] 3k
G (AR ] ) BRFRER 2 b (PBS) K , Trizol i
A (EMHE Invitrogen O] 20 MR T RS IR TR A (U
AN F]) 00 S R A i N & ( KGE TaKaRa 24
A)) B A BT MS6610 (IR A FRA ) | 1
I AR EEAS I A (25 2% Thermo 23 7)) , B BE T-HL (4 Jy 7D -
501u) .

1.2 /3%

1.2.1 RPE R M5 F R H & 20% it 4 1 3,
100U/ mL75 %% 2 M1 100pg/mL 4% 75 % () DMEM/F12 41 ity
REFEW L TE 5% CO, 37°C A 1S 3546 Hh 15 9% ARPE-19,
FRUNIE A= K ml & &l R, FH 0.25% R 25 (M B T 1k, 4%
1:2 ~1:4 PTG BUEE 8 ~ 12 AR AE K BRI RO L1t 4 i
FHFSE5, 4 R0 M BEAL 538 To e IR (Oh S R4 A
YRR (3h YRR 6h SRR 12h YEHRAL)

1.2 2 LWHE HEHEFILHEFI—FH (LN TD-
501u, TFT AT 7 Fe~F HLZE B ) AR R G T 455 732 48 T
A, F-HLSE BE T O 21 de A, I AR o = I B o ) 0 i
B, PRk FHURE AR (] R i =1L )57 o o R RE 387 1y
i B 7E — e KT B (200 £200x ) 2 N, #0355 1% 00 T 1
BN A SR A G D - R e RS e [
BIH 20em, 25 G IRAL 43 i #25Z 3.6 12h 2L AN ] 7 6 R
B JGREAE R IR AR N M AT, 8 B RO TR, IR E
36.5°C ~37.2°C, [AJAfJCYGHEZH (Oh 4H) DA 4R 25580
FEIA — 5304 R 35 12h, T 6 IR AR 45 1L SR IR | Ak 22
WEOGTE R — 3G FR A N5, S AR FRA 2 12h, 45
HZE bR T OCIREF R RSN R & W SR AR b 8 — 2,

1.2.3 RPE #fiffi HE %1 TUNEL $#f& HE {4 . 5
HHARREIE /-, PBS ¥ 3 KR A 95% P E 20min ; PBS
2 YR, EIR Tmin; AR R YLK GL 4 3min; ik 5, 4T e
WS A 1ming 32 98 ; BT, 3 A b2 B 68 T 38,

TUNEL 32 . 45 200 S gt Ab B A AEIE H-, A SR BT, 4%
LB 25 R [ 15 ~ 30min, N H W, EEWE
10min, PBS {965 @& B, £ iR 7 30min, BE A T
Je K4k FEAS IR 35 1 45 45 19 TUNEL S0 TR A W60 I T4
AL L,50pl/ R, 7E 37°C KR & h i E 60min, AT
JE M 50 WL converter—POD THRA I | [AFEAE 37°C G 1R &1
HEEHFE 30min, DL b IRE] PBS PR 3 K, BK 3min,
FEAE 4N ZH 240 T 50 ~ 100l DAB JIEY),15°C ~ 25°C ¥
JEIFE 10min, whYE, YedZ Wik, B R, 2% Wi e it
IO, P RMEE T IRT- M4 220 608, 4
JAZ 2 i B ue
1.2.4 MTT ERNAMERE EFRABEN KRN
RPE 4 i 350 T 96 FLAR , 3% A4 20 o0 A T SE B A B
TE 5% CO,,37°C W% H 24h; & fL I A 20pL MTT & ¥
(5mg/mL, Bl 0. 5% MTT) , 4kEEHE 5% 4h; & 5557, /NG IR
F LN FR W B LN 150wl — 35 AR A 5 4R 3%
10min ; FiRFIDE G 52 46 480 72 45 FLAE 570nm ARG A (BD
FeHFE OD)(H, W2 H 45 AL B (6 2 1 Bz 4 i 77,
1.2.5 PCR #AR# M Bcl-2,Bax,Caspase-3 B &K%
FIIH Trizol iIFHEEL ARPE—-19 £ g 42 RNA , £ i 54 4
B cDNA J& , LA GAPDH 1 N2, R PCR A5 il 4 ffd v
Bel-2 Bax Caspase—3 #Y mRNA &3k (1), f# ] Primer
Premier 5.0 % 4 % it 5| ¥, Invitrogen Biotechnology
Co. LTD H A A4 5 K 25 4 :95°C FAE 14 1min, 95°C
APk 15s,58%C 18 K 20s,72°C ZEAf 20s, T 40 PMEFR,
72°C AR BEAEAH Smin, R FH 2744 AT M E B AT
B AT E A 3 U BOHLE A

et # 53 0T K SPSS24. 0 Ge it 4k 4788112 70 #r
RS E A 3 R B LU B bR 22 (x£s) R
o YRR N R 7 25081, 241 Bk 80h
FE ST ZH IR W EL AR A LSD—r K, 7 22 AR SRR A
VL F AR, P<0.05 HESAEGIHEX,
2HR
21 HE & FEMHERMEME LR, KK (3.6,
12h) 41 5% HR 41 (0h) AH HE , HE A0 A 24 52l SEARTE | 40 5
A /D BORL, 20 MR TG (035 B T 28 45 4 oK UL B S A2 4k 4
55 PN €6 2R BORJG BH 38 08 /0, A L B I8 200 A [ 4 | A
S ALV AR L S ML [ IRAE A SRR O (1)
2.2 TUNEL #f  5%W S TSR RIXT R4 (0h) 5ot
HEZH (3.6, 12h) Z [P0 RS €6 28 1 Bz (A T2) A TG BH i
AL (E2)
2.3 MTT EMMBETES  MTT B4 R 5, o Bt
(3h.6h . 12h) 41 OD,,,, 1H 5 TCGE (0h) 41 0D, (H 241 ]
i, E R LGB X (F=1.576,P=0.234 & 3) ,
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B2 RABMETATCHAMSLGRNE, BRZEEBIN(%x200) A:0h ML ;B 3h JEIRA ;C.6h L4 ;D 12h JEIRA
K2 E—FHAREFNERIET Bel-2,Bax,Caspase-3 A mRNA 183t RiLAEH Bcl-2/Bax Lbik xX+S
211531 Bel-2 Bax Bel-2/Bax Caspase—3
Oh JEHRZH 1.014+0. 013 0.977+0. 021 1.037+0. 023 1.024+0. 027
3h JEIRAH 1. 040+0. 042 0. 943+0. 056 1. 102+0. 048 1. 059+0. 026
6h JEHRAH 0.921+0. 062 1. 048 +0. 070 0. 878+0. 066 1. 073+0. 069
12h SEHE 2 0. 922+0. 036* 1. 139+0. 083" 0. 809+0. 062 1. 162+0. 065°

1. *P<0. 05 vs Oh JGIRZH
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H O
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0
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2.4 RT-PCR #& ML R I b A S5R0 2) ) 2 35t N
GAPDH [HF2 8 3k , UF 5230 5% 5% T A5 7= 4 <DNA 11 58 48
PEF PCR S 2

2.4.1 &4 Bcl-2 B mRNA RiAEL®  JEHE4 (3h . 6h,
12h) 5ICEHE (0h) 4 Bel-2 A9 mRNA ik, 440 [a] Heds
M2 RA G X (F=6.391,P=0.016) , %417 #
HEAT T R LA, EOG I (Oh) 20 5 )6 IR (3h 6h) ZH(P=

1190

0.478 0. 052) ,JEHE(3h) A1 556/ (6h 12h) 41 (P=0.09,
0.09) ) (6h) A5G (12h) 4H(P=0.963) LLiE, 2 5H
It # = L (P>0.05) , MG (12h) 41556 (0h)
MR, EFAGI B L (P=0.029) , #/7-6H 12h J5
Bel-2 LA (F) B FEAC, 40 08 T 7K SF-48 i, 55 %3 B (Oh)
M, 2R B G L (P<0.05, 8 4) , WLk 2,
2.4.2 &0 Bax B mRNA RiALb#, JELME4 (3h.6h,
12h) 5TCEHE (0h) 4 Bax B9 mRNA ik, 44 1a] o4, 4
) 2% S A G it ¢ L (F=5.924,P=0.020) , 4 2 [F] f 0k
PP He g, oG IR (Oh) 4156 B8 (3h.6h) 4 (P =
0.519.0.195) , Y6 & (3h) 41 556 & (6h . 12h) 4 (P =
0.07.,0.05) ,)GHE(6h) 5 (12h) 4 (P=0.109) [k
BLOESHILGE I FE L (P>0.05), R (12hHE5 L
JER(Oh) A 3, ZR A ZRITFEE X (P=0.012), &R
SRR 12h J5 Bax FEPRIAYERIE T+, 4HAEYE Tk 3E N, 56t
HE(Oh) A tbis, 2 55 A it 273 L (P<0.05, 18 5) , [A] B R
25| Bel-2/Bax [ LA BEYE BRI R RE K 287 TR (£ 2)
2.4.3 & Caspase-3 B mRNA RiALE® L4
(3h.6h 12h) 5IEYEHE (Oh) 41 Caspase—3 FJ mRNA ik,
MR, AEEZRAERITFE X (F=3.963,P =
0.043) . #4110 F 17T P 6 LL A, JCYE IR (Oh) 41 5568
(3h.6h) #H(P=0.420.0.273) )G (3h) A5G (6h,
12h) 4 (P=0.751.0.59) , 608 (6h) dl5EHE (12h) 4
(P=0.273) b, 2R BTG T2 L (P>0.05) . LR
(I2h)yH5 TR (Oh) HELE, ZR A G2 B L (P=
0.011) , #/RIGHR 12h J5 Caspase—3 3 F B FIA T+ 5, 40
MPE TSR0, S xR (Oh) 4 LA, 2 R A it Em X
(P<0.05,86),0L%2,
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