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Abstract

e AIM:. To investigate the effect of low intensity white
light irradiation on the retinas of mice.

e METHODS: Thirty C57BL/6J mice were randomly
divided into two groups. The number of the mice in each
group was 15. The mice in experimental group received
dark adaptation from 5:00p. m. to 6:00p. m. , and then
exposed to LED white light from 6:00p. m. to 7:00p. m.
everyday for a month. At 1, 3, 7, 14 and 30d after the
beginning, we examed the histology of mice retinas,
calculated the thickness of outer nuclear layer (ONL),
inner nuclear layer (INL) and analyzed electrophysiology
of mice.

e RESULTS: One month after experiment, compared to
the control group, the latency of Rod-R a wave of the
mice in experimental group significantly prolonged, the
amplitude of Cone-R b wave of the mice in experimental
group significantly decreased and the latency of b wave of
the mice in experimental group significantly prolonged ( P<
0.05). There are no significant difference in the histology
of retina, ONL and INL thicknesses.

e CONCLUSION: 100lux low intensity white light could
give rise to the impairment of the retinal functions in dark-
adapted mice.
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M=
E B« BIFFEARRBR FBE 116 B AR T /N B 18 I ) 552
Fii%:CSTBL/6) /N 30 L BENL Y P, BR 2 15 L, 58
5K T 4:00 ~5:00 K518 WV ,5:00 ~6:00 f LED
KT OGHR G RAGR EE A 1001ux , SEEE I A 1mo ., SEE0TF 4526
1,3,7,14,30d I 4% B f& #h 4% )2 (outer nuclear layer, ONL)
JER N )Z (inner nuclear layer, INL) J& [ A5 fk, | 2H 412
Yo, e H A FEAR AR
R SIS 1mo, SEEAH S5 X ARZH A H , Rod-R a PR
BIFE K, Cone-R b ?ﬁﬁfﬁ'ﬁ%?ﬁ%,b P PRIIRE | 55 % i ZH
HAf B PE2E 5 (P<0.05) . S04 5 %t R4 fE 41412
%@L%%ﬁ%ﬁ,%&%@fﬁ%%mﬁﬂﬁ, A% JZ 5
D)\ v AT 2
Z518 :1001ux ISR B2 G IR GT T 5| E i ik
ﬁjﬁﬁkiﬂi,x
SRBRAF -/ B I 5 L0 b A B A4
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PR 2 232 6B, T A i B A5 2 —
ﬂﬂ%)"ﬁﬂgﬁfi,%HET#?*HTIETJ%EJITMHHEE%E"Jﬁﬁﬂ‘%
T1, Bk B 0 S A AR5 A R O B AR
(age—related macular degeneration ARMD) 2R B} % I, fﬁ
L0, WG 50 % UL BB ANEUE R R
[ N AN 22 SOk B FE s L 5 4 0 R e s P R 1"E
A, FZA VT IUM . (1) A 2 s Bt A e
R (2) LD A 5 (3) 85 5 1A T3
135 (4) Miiller 40 g 55 1 22 5 3% A 5~ B9 A T (5) FE A
5 (6) Hoftmn e KA1, M FEASA LY, It
A, H A B A% S5 22 iF 5 GIE SE 5 e 5 A % VT Y
KR [, B IRBHS T 2O IR A AS I Bt | 1S U
PRI B A0 05 B PRt H 2538 21 BB R TR A T
J& G LR LR IR 57 5 X 0 DX 6 1% 5 43 B S B
I BSOS B 43 4 B A R R S, TR R AR
SR LED KT RESEXT /N R DI RE A 5210
1 #RIFA %
1.1 88 R CS7BL/6) /MR 30 H, 35 et |8 JH i
20g,SPF 2, ¥ Rl il R sh ¥y, Hﬂﬁéi/'?ll:ﬂj(?igf‘ﬁ]%



Int Eye Sci, Vol. 14, No.8, Aug. 2014 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

s ARME S 2 B LED KT 4R, B TR T 54 3 B 23 W) 2B 77 5
REE @ 14, PHERL SR A F A7 SRS, M
% Tmx1mx0. 6m (4 x 58 x = ) , # BE N 3¢ 38 LED °F-
W, A6 F AN BE L TR OC O — A, 1%
22 MR H A A A4S, H A PN B BT TR Hadl

1.2 ik CSTBL/6) /INEL 30 HL, 43 g S 6 21 A G 40
BeH 15 H AP R AR MR 55 4G A Je O 18] BT 38 M, HR JiS TS 2t
A SRS B B RO R R P s H AR OEE
F) B, 6T b S 6 i 6] i A 8 BRI A T R o, O i SR T
I, TFRAE RO IRA MR 5 = IRAE R, HTE 25°C AL .
T 4:00 ~5:00 FeX T A REATHE G N 1h,5:00 ~ 6:00
SCEEH A LED TG Lh, SR8 B R 1001ux, 78 5256 I 4R
51,3,7,14,30d X/ RATOUGE HL A BRAG A, HAAR R RE Qo
T« A NS E S 50 2H R ' R sk 0 BEZH 14T TN DA
[ 5B 97 1 ( flash electroretinogram , fERG ) ¥ A s R 5 H T
SHRH HEAT (ERG Ky o BRI 7 1 A M 3 5 SRR IR, 2459
2 F R IGE 1G + SR M I+ A R R /K TR AV (P R E I 4mg/kg,
UM 72mg/kg) , ImL JC & TE 51 d il BURR 245 7 55 10g 4
Bii 0. 2mL S, BREEE RS, /N BOSUIR I #6 BE 09 52 07
FENH A e i MR R MRV (52 6 M 1S Jg i IR VB TR AR« 4=
PRERIK = 1:5) 040 B , I AN 25 97 J8 390 69 X T 9H W B
AEFAME 4R R /N BT 5 T — > BT LA =488 3l 1% s ) S5 56
& ECHS) . BACHERE A B TICRF T4 L,
B9 LRITF I A A, >R DU 38 1 K %%, Ganzfeld H)3
Sy b VNI (SR IR R e AN U S5 7 A i b
T AR ARG AL S 7% f B e i r AR, 4 i) T B A
AR (RIS By AR AR B2 T, % /0N BROSCHIR [] s 57 ey Az )
T8 /N B ol 1 Sy MR ALt 5 1R o v A B Sl s B 2 L, R
A RETLport &%t ( Roland Consult, 78 [E ) , DELL & {4 & 7~
i, R A RST 40emx30em , FI3 7 200 AKCSE RS, f
JEE T A5 55 R O A BE B O 15 em 18 si I H B fR 7E
10kQ LA R, 3 5% (9 iF )45 A€ O 1Hz, 28 [A] 45 5 4
0. 1eycle/degree X ELEE S 99% Gl 4w A 5 ~ 30 Hz, i
57 [l Bl R A58 B, A B PP 2 TS0 AR A o 000 IS AR AT S
i (rod response, Rod—R) , T K IR -& [ ¥ ( maximal combined
response , Max—R ) , =% H {7 ( oscillatory potentials, Ops) , BH
AR HE S B ( cone response, Cone—R) , 30Hz [N 4§ )6 [z [
(30Hz Flicker) , 7EANHE] 54T fERG Kt )5 , 7 5L 50 41 Fl
Xf BRZH P BEALZE I — /N SR T SUBE F s AR S8 /N B, 9K
JEEFAR BT (YZ220T4 , 53 MM 7S 7S S8 BHEL e 47 R
D) AE LT ARG 12:00 40 10-0 J T2k 7 25 5 ) 4%
—EF M ARIL, X ARE TR AT LS TE MK R ) R A HE Y
A AR A IR 1) e A T MR BR B 1wl R BRI 35K, 5 W 400
P2 LR 1 ~2mm PR35 45 T 5 PR, 76 W 3B
JH S AR e B 83 A7 B, BB Aot RAA DB A IR 3k, ARy 7 A=
PR S5 o AR 1) R R A TG T S U P [
30min, SR J5 A 30% FERHVE VR K 20, B TR FEAE
WP A2 B IR FH R K AR HIR R 2 T 1) T YR T
T, 8 FH kR U R AL (optimal cutting temperature
compound , OCT ) T AR AR 1, 5¢ 42 e il IR 3K , B IR 3k ik —
WSROI & b, il OCT, fE IR BRIZ ¥ T OCT &~
REF 2R AU, TR R IR BR A B (AR pf 22 5 3 SIS AT,
A =80°C VKA 15min , J5 5 bR Ax IR0 31 & rp B | B
AR YD o HE G4 8 20 B8 K Bk Smin, 7R KR R YL 64
4min , 7K 10min, 1% FER W45 6 ~8 N, BRI O

W%, 7KW 10min, 70% . B% 2min, 80% £ 2min,95% Z,
PSS V28 7 () B3 21 % £, 2min ,90% £, % 2min , 100% Z. % 2minx
2%, HZE T Smin, —H 2K T 15min, PR BEE A,

SR ARG AR T OSSN BRI B2 212 Ak, I
FH image J BRI AMEZ R 5 AR R B W2 22 8] 5
e fA

Seits# . R SPSS 18. 0 Gt 4k, e [ — A4
P, 7] — R A B s S ) B ) B3 14 X530, o2 ) o PR R )y
203 HT, TRl —H AR BRER bR , 7 AR ) 0 sF ) g2, 7EAS [ 4 1 )
2250, A ¢ K50 . SMERIERE  SME 2 W2 R
JE FU AR T BN 7 225307, P<0. 05 22 3 H Giit v s X,
QLR
2.1 URBAEERE X5 H A ERG JEIE o i
A A AhT SEE2H S| ) fERG B A i Hoh Rod—-R
a WIS I R IR AE K a3 Cone—R b 4R IR 5 F A% b
WETRIRI L TS, ST IR ey WA AR (R 1 ~5),
S AN ] 22 2 A TS24 57 (%K 6)
2.2 RIBALAZEME X R4 HE YL oot Be I 4%
JEE) 3 FLE M, 9 M 2 A0 A% 2 4 HES L ST, P A
ARIZHA, PR, FEAN MR JZ TR, 237 40 A% K, JUE 43
MAEMAEALE)ZN (B 1) o SEEd & I H] 51 HE ZL 800
R T AU O B4 2 ) 3 S O, PN A 2 A A% % B HE S
FEFTHL N IARIZBRALS , AR, HE A IR JZ2 J5E, 4 25745 240
MK BUAE AT AR A 2R A R 2 P, SR 4L ([ 2A ~ E) 45
i ] i e € 55 S 5 6 R ZE A LA DL I S S
2.3#IMFE ONL EEET  IEH /N AL M A 2 5
FER 30+2um, S REES 1d /NERAMEZ R R B R 31,342, 3pm,
Y IEES 3d, ONL JERE 9 30. 242, 5pum, 5 7d "4 30. 6+1. 6um,
%5 14d H31.6+1. Tpum, 55 30d 24 30. 5+ 1. 3pum, X FRZH /N
L ONL “F2JEE 1R 30. 6+2. 3um, X FRZH 5 52 56 241 4% B+
) 5 2 [a] %) ONL JEFE 4 JCI 1 25 5 (P>0.05) .
2AUMENZEEESNZEEEZBIMLILE EW
7N B R B PN % )2 (inner nuclear layer, INL) JB & 20 +
2, FEASAN S 56 B[] ) R Bk, BCHE P {6 IR
Ld /NREZ )RR R 22. 3+ 1. 2um (B8 hRvEL ) LI
W5 3d INL JEBE R 21.3+1. 1um, SRS 7d, INL JE R
20. 1£1.3wm, YEHESE 14d, INL JEFE K 19.4£1. Sum, G IR
J %5 30d, INL JE B 4 20. 4 1. 2m, X BR 20 INL J& )& Xy
22.1+1.3pm,ONL/INL 23514 1.3,1.4,1.3,1.2,1. 1, %f
HEZH ONL/INL iy 1.5, XF B 21 55 52 56 41 4% 1) [6) 55 =22 [
INL JE B JC ] i 225 5% (P>0.05)
31T

B EEL A ARG AT 2 3 o R B 2R 4 ) A 4 HL Y S ARG
WAL ThfE , JE—Fh eI, B A vk, T LAY 2E
A5 IS O J55 25 400 1 )2 1R 9 A, 08 FF AN T) 1 i 38 5 00 % 4k
38 AT I e ORI B s [ A SR AR T A AR
AR EE i 1 ( electroretinogram, ERG ) , IR B3, ] (electrooculogram,
EOG) At 3¢ 175 & B3 ( visual evoked potential , VEP) #6575 .
PRGAR R B, 3 1] (flash electroretinogram , fERG ) J& ERG
F— i, 2 DA DRV by o 38, =5 B8 2 e ot 224 40 i A i 1Y
PR L0 RS . B EE — AN Y a R — AN IE 7]
B b 4R, B NAE b 3% b A — 4N % iR Y A
(oscillatory potentials,Ops) ™® . EL%1 Max—R a & T
IO B8 A7 A0 B R €8 2% 1 R A, b S R T Miiller 4
JIE, U 4 i ; Cone—R 2 VB T 0 W B4k K 22 48 ; Ops TR
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%*1 C57BL/6J /IMNREIE 1d fERG R xts
CERAEe L] eIt LY Xif B AH P
Rod-R a I P 1 (ms) 23.2+2.726 18.6x1.546 0.01
PRIE (V) 12.7+9. 845 14.5+6.541 0.1
Rod-R b 3% B (ms) 19.3+3. 654 18.7+3.214 0.2
PEE (V) 44.922.521 56.3+2.745 0.3
Cone-R a i [ 3 (ms) 16.3+3.215 14.3+1.245 0.3
PRIE (V) 15.8+9. 647 15.6+2.132 0.12
Cone-R b I R 3 (ms) 37.2+4.658 30+3.287 0.03
PRIF (V) 54.9+3.185 68.3+2.754 0.01
Max—R a J% R 53 (ms) 12.7+4.325 16.3%2.365 0.2
PRI (V) 80.3+3.265 85.2+3.214 0.3
Max—R b I B i (ms) 33.6+3.256 33.1+3.214 0.16
PRUE (V) 100.8+3.214 94.2+1.254 0.15
Oscillatory potentials — RIF (V) 88.3+3.246 86.4+3.214 0.23
30Hz FlickerN1-P1 PRI (V) 23.6+3.321 25.3+4.474 0.21
2 C57BL/6J /MRELIEE 3d fERG R xXxs
F AR B =7 SEHRAH paglisEicl P
Rod-R a I B 1 (ms) 25.9x1.325 19.2+5.632 0.03
PRI (V) 16.6+3.214 12.7+3. 145 0.1
Rod-R b % BT (ms) 18.3+2.314 17.8+3. 655 0.2
PRIE (V) 43.1+4.321 46.2+3.123 0.1
Cone-R a B (ms) 17.6+0. 123 12.5+1.213 0.2
PRIE (V) 17.3+2.213 15.3+2.221 0.21
Cone—-R b J% B (ms) 38.6x1.546 34.3+2.145 0.01
PRIE (V) 49.3+2.135 65.3x1.214 0.01
Max—-R a I B 1 (ms) 11.8+2.111 13.8+2.145 0.2
PRIE (V) 77.6+3.325 82.6+2.214 0.12
Max-R b 3% P 1 (ms) 32.6+3.214 31.6+2.554 0.13
PRIE (V) 96.2+3.125 93.3+5.214 0.15
Oscillatory potentials PRIE (V) 91.3+2.145 83.3+2.354 0.2
30Hz FlickerN1-P1 PRIA (V) 21.5+3.012 25.322.014 0.21
%3 C57BL/6J /MNREIE 7d fERG KL xxs
A AR e an SRR Xif IRl P
Rod-R a I R (ms) 27.2+1.214 19.5+2. 541 0.01
PRI (V) 13.6+3.214 10.5+3.214 0.2
Rod-R b i B B (ms) 18.2£0.213 16.9+0. 541 0.3
PRIE (V) 44.6+2.123 56.9+0. 147 0.21
Cone-R a % B (ms) 17.6+2.787 11.5+0. 145 0.2
PRIE (V) 14.3=0.587 13.3=+0. 121 0.13
Cone-R b I B (ms) 43.2+2. 145 36.1+5. 146 0.03
PRE (V) 47.1+2.154 63.1£2.145 0.01
Max-R a i W& (ms) 13.8+4.234 16.8+2. 854 0.21
PRIE (V) 80.60.321 83.6+2.154 0.23
Max—R b i a5 1 (ms) 31.6+2. 144 33.6+2. 541 0.13
PRIF (V) 97.2+2.013 94.3+2. 140 0.21
Oscillatory potentials — HRIE(wV) 86.3+2.013 80.3+2.011 0.13
30Hz FlickerN1-P1 PRIE (V) 23.1+2.014 24.3+2.541 0.15
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&4 C57BL/6J /IMNRLIEE 14d fERG R xts
CERACeL =7 SEHRAH Xf R ZH P
Rod-R a % B 1 (ms) 29.3+1.471 17.5+2.013 0.01

PRI (V) 12.6+2.145 13.5+2. 121 0.1
Rod-R b 3 FeE 1 (ms) 17.8+2.011 16.3+2.325 0.2
PRIE (V) 43.6+1.244 51.9+0. 121 0.1
Cone-R a I B 1 (ms) 12.620.212 13.5+3.256 0.2
PRIE (V) 13.3+2.111 15.3+3.215 0.32
Cone—R b % P 1 (ms) 48.6+2.145 37.3+3.145 0.03
PRUE (V) 43.1+1.542 62.1+1.556 0.01
Max-R a % B4 (ms) 13.8+2.551 19.8+1.213 0.21
PRWE (V) 80.6+2. 125 83.6+2. 135 0.2
Max-R b 3 B 1 (ms) 33.6+2.021 32.6+2.582 0.3
PRIF (V) 97.2+2.156 90.3+2.365 0.22
Oscillatory potentials — FRIF (V) 85.3+2.112 83.3+2.256 0.12
30Hz FlickerN1-P1 PRIE (V) 22.5+2.014 23.3+5.326 0.2

%5 C57BL/6J /MNREEE 30d fERG T xxs
CERaEe L i SEHRAH Xf R ZH P
Rod-R a J% PR (ms) 32.1+1.214 20.3+2.653 0.02

PRI (V) 13.5+2. 546 12.6+2. 156 0.3
Rod-R b % R (ms) 18.9+0.256 19.6+3.256 0.2
PRI (V) 48.6=1.324 57.3+3.214 0.1
Cone-R a I B T (ms) 19.6%1.325 14.5+1.325 0.3
PRIE (V) 19.6+3.214 18.6+3.254 0.21
Cone-R b % P 1 (ms) 50.3+3. 145 34.3+3.145 0.03
PRIE (V) 40.8+2. 145 63.5+2.014 0.02
Max-R a I B 2401 (ms) 13.4+3.214 15.3+3.2565 0.1
PRWE (V) 79.3+1.251 82.4+3.012 0.3
Max-R b 3 BT (ms) 30.1+0.321 32.1+3.216 0.12
PRI (V) 93.1+2.3634 93.2+1.214 0.21
Oscillatory potentials  JRIE (V) 86.3+2. 146 78.3+2. 146 0.30
30Hz FlickerN1-P1 PRIE (V) 22.1+2. 143 22.5+2.323 0.11
*6 SLIEERIE S ERG R XES
WEAE T 1d 3d 7d 14d 30d P

SEEGZH Rod-R a PR (ms)  23.2£2.726  25.9+1.325

SEH Cone-R b IS M (ms)  37.2+4.658  38.6x1.546

SEIYZH Cone—R b JEHRIE (V) 54.9+3.185  49.3+2.135

27.2+1.214 29.3+1.471 32.1+1.214 <0.05
43.2+2.145 48.6+2.145 50.3+3. 145 <0.05
47.1+2.154 43.1+1.542 40.8+2.145 <0.05

8 - v B
1 WREALFETAMRFEHRAFZNE (HEX200) ,

TR0 R TG K 5 A ML R w2 YT A 2 ik L 7 5 30Hz
Flicker &2 IR T 10 I B4 R R4 . HE G o (I8 ARG -t
LY RN IR ) R rh s A Y P 8 )7 v RE R PR I
S 2 45 b 5 A b S R A R Bt HE Yefa, ol AT
F B, 7 B S A I P 9 72

AR HT T B e A 38 2 A2 () fERG LT
A, AR A Rod-R a P&, Cone—R b I B 1,
PRUE = A AR R AR AE [ — D AR [R) s fa] A, DA RG =
ANFE bR AR AH [F] B B[R] S R R N AR SR T2 22 5% (BT LA
SN H3X = A H AR 3RS o i A3 B R R 2 2R 4 4
TIheerAE b, HAp Ll Cone—R b I AR fic M I
A Pk B B R I 24 & AR 1 el | DRI AT DU H R
o XSRS 21, Midiller 201075 1001ux fHG5R FE G TR 0 IR 5T
K T AR, T Rod—R a IR IE SCU0 2 R HRZH 22 ]
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2 TWANBETHMERFEARFYE(HEX200)

S AN [ [ g 2 (B 2 A T i b2 22 5, il e kaz
TN AR B IR R & A TR TR ARk, AR
JEVHT, G JRZ S AL, WURE 4, 4o 22745 4N 4B T R 2R
i =G 2ot Tk SO B AR R P A i
P28 Bl () R DRI, AR S 6 %) 1 9 45 R LA o )
WRISZPRE S, FF H, DRI, 2oe it
FELCIEAZ A AN 050 32, b A0 T R ) R v RE
FIF R AU I 1) 2 1 M A B 4 5 , & 300U 4
JitL, Miiller 41 2k 25 AR ., DRI I HE 5 220 S 383 403 ML o 3
A X B

ASEy i ) B S WS HE G 6 8] R, AT LR SRR
IO JIEE 45 J22 1) - SR8 OB, P AR J2 A M A 23 4 HlE 91 3 55 1L
T, PIAARIZHAS , AR, EEAR IR JZ TR #2245 4 A K
BUPE AT A TE AR 2R LT Y- 2 N, TR UL, AR S 56 A0 ol B 38 R i
SR RS AR AL, KRS R B, g 4 1
AL 400 00 JES 200 J g 1, D Ik S 3 0 A 0 ) i %
A ARG | i A 4 7 e o R R 4 B AT U T A
X E HE Yo 8 JA AR 77, 2 B G5 455 K6 0 i 11 4
PRI, PRI, X — R X R ARSI A FF 58 5 A T
SIS O IRZ 2 40 A% 2R, P A% 2 Hh UM 20 i, 7K
SR, G S 4 M, Miiller 200 F) 40 M A% 4R, K SCik
UERH  AMZZ A% 2 A 028 o B 08 el 2 HL R A A A
77 VL 3 AR AL AT T AR AT BRI £ TR I 3
SEAR ORI A 2 SR BE | DA 2 B B ) S IR T A

3 AR PR T LR B, SE S 4H Rod-R a I B 1
EIIERAF Rod R a I 5 B (4 2 0T 40 MG 8% A2 4 1
A I PR A T E  Cone—R b SN Y2 R I
JECAE 1R 2R 48 ) Miiiller 20 A, XSUR 200 JE 540 52 7, DR I AR )
Miiller 2 i3, XA 20 f B 32 210 9 5, b % 7 K 300 3 7 4E
K, B, S0 AL A AR Ak n] LS H A IR0 S A o i & A
Tk,

ARSI AR AR AT ,6:00 BHE N 455 | IF K3
A dR KRR B BN [ 4R B 715 1 5 53 B J5 rhodopsin %5 8%
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A 1d;BL 45 3d;C. 45 7d; D45 14d;E.45 30d.

DG AL 8 3R SRR | 37 B HEAT O BROAT LIS R I 57 £ fe
RERBE A, R 3 5250 B Y

A LG5 | R A 0 T4 3 1) 32 S R 22— i A Bl
i AT PR U O e AR A ot
A R B WL AR S AL s R A3 1) S BT ZH Y
WA ER G TR ARG R R, R 2D T
JEHL AL, 3 T LA R 40 09 R ok S A, o 4R Ak ) G T
PSSR bR W HE— 2D EA T I RYA T BAT 5 S
Sk
1 JERAE 22300 PVEEDE. AL BRI i SE B i oe. [ Sk B2
ARBL 0 1998,22(3) ;182185
2 ZE AN STIRA . Jbat AR LA H Rk 2000.:509
3 Taylor HR, West S, Muiioz B, et al. The long — term effects of
visiblelight on the eye. Arch Ophthalmol 1992;110(1) :99-100
4 A L R BOGR R A AL BRI g . R
AR 2013;11(9) :162-164
5 Organisciak DT, Darrow RM, Barsalou L,et al. Light history and age—
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