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ABSTRACT Objective: To investigate the effect of 900 MHz mobile phone radiation on the proliferative activity and expression of
transforming growth factor-g2 (TGF-B2) in human retinal pigment epithelium (RPE). Methods: RPE cells were cultured in vitro and di-
vided into two groups. The radiation group was given exposure with a 900 MHz mobile phone in call and the control group was not given
any exposure. The proliferation of RPE cells was detected by the cell-counting kit-8 (CCKS8) assay. The expression of TGF-g2 mRNA
and protein secretion of RPE cells were measured by Real-Time quantitative polymerase chain reaction (Real-Time PCR) and Enzyme-
linked immunosorbent assay (ELISA) respectively. Results: The viability of RPE cells in radiation group was lower compared to that of
the control group. The level of TGF-B2 mRNA and secretion were up-regulated under the exposure in contrast with the control group
(P<0.05). Conclusions: 900 MHz mobile phone radiation may have an underlying association with some eye diseases related with de-
creased proliferative activity of RPE cells by regulating the expression and release of TGF-32.
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1) =22 TGF-B2, RPE 4 fig /il 2 Fh E 2 p A K, Horp
{345 TGF-B2, ASTURBUH Jehi A A5 A MR AT AR Hh, % 4 35 (ex-
tremely low frequency electromagnetic fields, ELF-EMFs)E [# A%
NP EAE 2 - Fz 40 i (retinal pigment epithelium , RPE)f1) 4 5#
WM, B kA K R F -2 (transforming growth factor-B2,
TGF-B2)Y A, RPE 4 UA e 1Y P RE IS PEAE 47 1F 5 L5
THRET5 T AAR B o T HILAR S B AR F A S IR T
TGRS SIS , 53 5 A4 06 BUEARDC, (HIZ 4 1k, B SC
R 8 T AL 5 = A5 23 52 R RPE 41 i 38 583 M & 43 0
TGF-B2, AR i WA 900 MHz FHLARST XS RPE 4 i1 58
TGV K ok TGF-R2 M2MR , ¥R T-HL4E 5 5 AR ER R 1Y
AHOCAEFF R AL BIBAR T .

1 AR5 07

L1 #18

DMEM-F12 3532 56 i 4R i3 | J5E 25 1 (3 E Gibeo 22
A HFEE - fE% % PBS.DMSO0;CCKS Xl £ (H 7 Dojindo
A 7)) Trizol RNA i #1050 (3£ ¥ Sigma 24 w); fe % sgiati) &
L5 Real-Time PCR i 5| & ( H 4 Takara 7\ ®] ); TGF-B2 5
GAPDH 514 (i TAEYHOR ] ELISA 57 & (35
Biotechnology System);iPhone 4s F-#1(35 3 5\ 7] ) 5 ML 6 4R
SHAL TES-92(H M LA ).
1.2 ik
1.2.1 fHBEsEsR  AMIMBEEER AR (ARPE19)Y H 26
|45 X 35 7 W 5 A2 (American type culture collection, ATCC),
A& 10 %4 i & 1 %H 8% - #5511 DMEM-F12 3537
FREFRIFET 37 'C .5 % CO, AR F-5 . M7rfEeE L
i TR BN A K A 80 % Ze A, 2 1.3 LAk
AR BRR LIRS A IR — AL A LA
1.2.2 900 MHz FHUIEHRFEMEL ALK E 4T
TR T 1 GSM FHLCLAEMFRAL T 900 MHz) #5248 4 557 1
BRIk 2 ROSCHk, BNl RS T 1Y iPhone 4s( LRI
R SAR 4 0.933 W/kg) Jilt & 7 55 3% b e JF & F 37 C 5%
CO, $EFEFA W A FHUERSA , N 1 IR . XIRATRCE S
—prlalH—A~ 37 °C 5% CO, MG FRAG N, BRSG S
WY PO IE Z A BB B R AT 15 m ke 13 7 4 A T RE XS X R
AR MRS T B b ERREHETE 3 h )5 AU
BHEFER: 180° |, HEE4RSLM TN 3 hy FHLAYMT 4T e s T LA
b TR T i 2 B 32 RSO R] A ) 4 o B S iPhoneds 1 cm
Ak PRGSO B FR R R A Y. TES-92 I . 7EFHLAR
SR, TR SR AR TR - B e 02°C,
FHHRS 6 h J5, A AMMARLEET SR 24 b AT T — P50
BarES
1.2.3 (EBHSMIBENL VPGS R I K 4 S 2H 50
J1h.2h 4h.6h.8hdl, X IRAHRBBERSS, W0 0h 4, il
i ELISA 20 %E 4540 RPE 4 | & TGF-B2 &,
1.2.4 CCKS %l RPE 4RAEIGFEE M PIZH AN/ 2R
HEEHAL S, LA 4x 10Y LAY % BE 4R 2 96 fLtk, Bl 100

pL, JFdbeelaE 1.2.3 4.5 K. BABARESHRELNE
flo BT g B s i, LI 10 pL () CCK-8 25, i
ASGFRAE T4k 225 5% 2 b, FIREARACIE A 450 nm 5 S 9%
OD fH.

1.2.5 Real-Time PCR #:il RPE Zffith TGF-B2 mRNA i 5%
JH Trizol %421 RPE I RNA, $ 8 5 2 s 1] & v Wik
115 5% ,PCR i i PCR AYSERL. L GAPDH J NS, it
BN E R, TGF-2 Fl GAPDH 5|¥F 5 L3 1.

B 1 900 MHz FHUEST RGnE
Fig.1 A 900 MHz mobile phone radiation system generated by an iPhone 4 s

% 1 Real-Time PCR 3|41 51
Table 1 Sequence of primers for Real-Time PCR

Primer Sequence(5'—3")
Forward ; GCCTGAACAACGGATTGAGC
TGF-32
Reverse; AAGGAGAGCCATTCGCCTTC
Forward : GGAGTCCACTGGGGTCTTC
GAPDH

Reverse: GCTGATGATCTTGAGGCTGTTG

1.2.6 ELISA #ill RPE #liff1 biEH TGF-p2 W& E  RPE 41
L 4= 10° ()R BEBTE 25 mm? B FRH R, TS & I 28 10035 14
DMEM-F12 $5 558557 24 h )5 f iSRRI .0 O T
4 CRLOHLHLL 2000 rpm 5.0 5 min,, FRREELO SR AEEFRY
TR BB B O N, 4 ELISA 38059 & 15 FA K TGF-B2
7% 8 (pg/mL).
1.3 Geit o

SEEER ] SPSS 21.0 GEit e Hrab B, A SEg A
SR E TR RifE22(xt SD)ERIR, 21 A] LR
F R, DL P<0.05 AR S A S it X

2 R

2.1 EETERHEAIRRIL

XTHE41 .1 h.2h.4h 6h.8h 4 RPE 40l |37 TGF-p2
A (124.14 + 10.49)pg/mL . (124.48 + 9.96)pg/mL .
(125.08+ 12.87)pg/mL . (132.98+ 11.25)pg/mL . (161.90+ 10.13)
pg/mL F1(163.76+ 12.28)pg/mL. 5XtHRZA(0 h)AHLL, 1 h.2 h i
4 h 41 RPE 4iififi 3% TGF-B2 =AU, 6 h F1 8 h 4]
TGF-B2 &M E [, W6h M 8hHZ R ZERILLEH¥E
o P, FRATVEZEESE 6 h 1Ry iE X SCIa A4 S a], T2,
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Fig.2 Comparison of the expression of TGF-B2 protein in the supernatant
of RPE cells among different groups
Note: Data are expressed as x+ SD, n=5. *P<0.05, compared with the

control group.
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Fig.3 Effect of mobile phone radiation on the proliferation of RPE cells

Note: Data are expressed as x+ SD, n=5. *P<0.05, compared with the control group.
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Fig.4 Effect of mobile phone radiation on the TGF-32 mRNA relative

TGF-B2 mRNA relative expression

expression in RPE cells
Note: Data are expressed as x+ SD, n=5. **P<0.01, compared with the

control group.
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Fig.5 Effect of mobile phone radiation on the expression of TGF-32

protein in the supernatant of RPE cells
Note: Data are expressed as xt SD, n=5. *P<(.05, compared with the

control group.
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JVAS 16 " s 200 L 3 5 A S A 0 (PR BT GNP, — A % S5 38
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FIFRIAREAR . TR TR A S BT R S % 4 484 e P e
ARG & IR A LA S 155 04 2B 0 22 S5O0 — B, T A A 4
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