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Abstract

e Light is the basis of visual signal generated. Poor
lighting phenomenon has an important influence on the
refractive state of the eye development. With the trend of
younger age of myopia onset, light in visual
environment has become an important link of the
occurrence and development of myopia. Light intensity,
frequency, period rhythm and different wavelengths of
light have a close relation with the occurrence and
development of myopia. This article reviewed research
progress on relation between the above parameters of
light and myopia progression.

« KEYWORDS: light; parameter; myopia

Citation: Zhao HW, Huang YF. Relationship between light and
the development of myopia. Guoji Yanke Zazhi(Int Eye Sci) 2016;
16(1) :74-76

mE

piov TR R e S HE 3 i P N YU B e SO NV B N
SEEAEILW, BEE TR AR T Ko 3
AUBE R O 8 PR 2R B 22 R A A0 A R R T ) i B3R
T, JEHREE SR SR AR L RN D K S
T A LE MR A VIR R, A SCHOE IR A2
ARIBMESECG LR R BT TLRR

KB DL SR I

74

DOI;10.3980/j. issn. 1672-5123.2016.1. 19

S s, B — R OISR R KRR, E BR IR AR
7 2016;16(1) . 74-76

03lE

IR — A kR LR B AN R R A
T B I %) 2 9 A 1%, ™ B R T A AT ) R o o e R A
it O AR R AR R e 0 et Ak E . AR TE
KM 5 EIAEE 038 B B2 oy, 77 2 T 0 R P REAE Y A
IR, AN RO IRBLG  EARIE G S e
HoaRRERAI W RN FH AT, TR0 &£
A RE  ARSCI ISR IE R R DL ORI K
SEOCIRMERHIE 5 3R A R R e R SR T 2R
1 RREESIEM
11 AEXSIEM  —a M EA X IR &
JR R DR AR T, HLTE — 5 3 Bl N Bt o 16 BRGR BE A T v, 3X
P AL B iR 58 . Ashby 255 BF 98 /NALUESE T
TR EEAE B — R 7E— Y B A B T A0 IE 2%
TZMIFFE /N A [ 56 5 %) 5 FRES T 3] 25 2 /DN X 3 400 HI
ERY 5 & PR . 55 385 3 ' BR i B A EE (5001x ) |, B 25 't #E 5
JE Y4 5 (150001x 1 300001 ), 4 25 35 40 A A4 528 i
S, ARG T35 O BRI 58 BE (501x ) JEASRE 75 S 1 B B 5k
(SRR, Ashby 2576 25 B2 15 5 14 /0N X8 ST 400 HR A5 764 i
FEHLIESE , 45 g O FR i AT LU A RS B B A B 1Y
I PRR & J |, I i — 25 I 523 R AR 37 500 2 3 ot 4 v 2
EUHE K-S BLAY . Hua 557 R8BS 3 24 32 80 24 1
NGRS EE AT D) 2 AR L3 3 A0 R %) & A % JIE %
VAL BORIR A b . b ge s i Z AR TE T 34T 5k
MR T A R T ) Ol R (5 B R AT I — 2D R AT
Karouta 45 X 65 B (%) B {5 30 AR ¢ R 0047 T 3h
MR ST | & B0 AE H 3252 40001x YOG 858 2 1T LLEE
B e 25 BT LAY & A HLBE A O IR B A FEAIC, B i
FIZF ARG K AR A R R B W T, A SRR
MG BE R 297F 5001x 247, R, BaRAFsR 45 e 78 A28 L
T AR B 9 0 8 2 St i AN % . Backhouse 257 %t
TV ) 25 M A ) /N XS B 5 e B, 48 i 4 R I DG 2 i
FUIE AR 2h B4 i B 30 A0 HIR A 41 o6 1 FH B 58 i AE 9T
gEIeHE— 2L e, 5 D AF I LR T 96 7 04 ol 2k
5 B B TR IR OB R
1.2 AEXMELEMEZ BAALEIF I 52 6 a5
U RLHR & e (T Be AL 48 s 2 KR i, 21
JHe S A R T A A0 O B 232 T 2 — | ZE MR IE AR Ak
B RHFHEREEH, CUE LA 53 35 M R
VA J5 22 2 iz 7K S A 0 ) R LA T G A % S Cohen
TN A TR T UL B A AT R R B, A A R KR
TS5 0/ INRS B 25 g R A S A T 8¢ v RRE KO 1Y) 2% A



Int Eye Sci, Vol.16, No.1, Jan. 2016 http . //ies. ijo. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

THEE S M/NSRFFIEAL, Cohen %51 — 5T &
IR, X AE AR IR RE AT 1) 7 T AR 3 A ) /)N X8 A 7R R
Wi 5 A0 P 65 22 B R AP K -2 58, B A 6 I B I 3 v
I 58 22 E g A ST R S 4, 30 PR MR s R e 2% . i 2 F
M R FAN s B L B N HE, I A HR Y K A R A
i, Feldkaemper 55" Ak iX Fft 1 4032 8l % 30 AL HR B 14
PR A VA T B SOG4 & T LR 22 T e KT, K
MiEZE AR A & J% . {2 Romeo %5 W57 B 7% WENEES
SRR B By i — D3, B —Fh T e R AT, R
JEE B4 S RS T L AR N 22 B 1 G, By 3 AL HR
KEREIERE , B, 36 BE A IR o B 2 A LR a9 f7
PR, I v S A S B ASR F IR f B 4
1.3 BN GIEM R TR A £ 5Ot s B T L
HELZZ T AHR e Az, (H 5 B e s %) 6 BB e vs et ] L
FEAE AL, A /NG I S BRI 5 & B 8 R 1d Y
JINKS B DU FE A SR B A AR L, BT SRR ST (H
Hei54%) A 6wk Ja, /NG R HR il A e ' BE B K, W
HH ST R HRASE AL R S« R Y S R U 69% ~
80% 5 11 B B 6 S R B 82% ~ 88% s Il 2 G
BEFNE A AR AUk RAUE SR 90% LA b L R
HR A IR 5 B e AR i P O O I AR & R I B
1.4 TeENESEIEMA TN E LT —ERE
BB e 25, v BRI A HR & R L 2 — . BRI A K
KB WA T AN FEACL N BT 0, A8 T i ) 3
IEAAR & A 0 A R IE Ak i 2 rp s AR & A )
JEPRTY ek 5 S fe R R AN i 2 3 M P AR, 7R —
FEFERE A T IR SERIZF I 4 3m ad Xr LA i FE 9, e A5 |
EIRBRE S LT Rt S 0 MR & R 5
— PR T R SR TT BRI A T | A MR Y A B
WSO A AR o B, Schaeffel AEPOT N g R A T
KB TR BT TR M A 15 =2 Ab B LA 5 IR
ZIEF WK T, NHR T BEHE AZ SRR B () 38 107 A9 2
BESE T, W ARS B AT LS Tk e T DL Al R BE
RS F T 5K 07, A A 2, BER LR A F 52 2200k
A B AR,
2 REAHEIEM

NHRFETE N EH A A R, = A T 5 Ak
ARG AP AR RIS A . e 25 N HR IE 5 0 IR AR YT
AR AXT T LR ) A AR R — P AR &R . — A,
1EH B HR JE I 298 . 6/ = 12h/12h, 243X ol B T
W AR A AR HR Bk RS b 2 Atk . — R
e it BB AT/ 15 AL 1) ' JHE ] B 3 5 G 438 1 B 2R 055,
FUESE RIS RIZE . Vannas 47 B — TR 5, @R R
FEFER AR TR B | SRR 5 e AR R e iy, Ak TR
THREBAEAIERC BG4 0w 25 15 5 O IR
JEIH BEm'G/ g FAE R T LS | T AR ) & A

Lan 25 WF5E & B0, B R EFEE 1 ~ 2h (6 IR XS THE
b R 2R BT A T RIVE T, S RO R [E] 3K 2] Sh L
A, BEEA S AR A A B R 6 RE R [R] 7 10k LA
R IR TR A AR IR L L &Y g
TN FREEL T 240 SRR AT DL 5] RS 40 X B 35 1A s A e ok i
J5 R BE SN, EL S Rl 2 vl 39 19 8 L 25 7 1 O IR
BT, B RE AT DL AT #E— L i 50 R, X
FhIE ALY % A AT e 50 BE Y AR A B R R 2R 0 R A

%, Padmanabhan 2" BF 58 % 90, & B 75 5 10 ¥ 4
XA HUAE TE HOCIRE I 5 T 2wk AT UK 5 TE % 09 JE 6k
B HATREEIRG 1wk gt LUK E . 8 E S 1%
WE ] 2 ] AR IR IE IRk AR

B B AN [v) 5 A AR AL X6 3 AT 1 ) BT kA BT AS Tl
Zhou %5 F/NRIAF: T 3 AN 56/ 185 & 31 (18h/6h
12h/12h F1 6h/18h) , & 3 X4 4 K HE B B[R] s, AT LA 5] e
N R BB A R IR S IR AY R R WRAT R AR
WA 1d BY/INASTE BT 22 B 5T 6wk J5 , BV 98 23R IE
WA R A, WE L TR MR A & R, Lan 2
1 Simon AN A 777 B A4 B A G 1 A B 4, A 2 A A2
PRI 50 B A A5 T D R Bt it A 3R R P L L
AEPTHE ] 20Hz A TRRR 6 & BT 5iE 34 25 1 30T 0 AR AF 5
rfr 2 B FE B A Y 8 T R e R R A
&, AT LR B VR
3HXBINESIEM

e RE 23X 3 R AR P 552 i [ A A7 7 e A P R B
1o v 2k ARG A O BRI X I W AR 2 R 24 A A R AR
Cheng %57 FHINKRGHIL (25 TF = 28 56) , B4 15 WK,
6wk J5 LI H B R = A T B AR LR, Yu
41380 1Y 2501ux Y6 HRBR B 2 Ha 451 % BE /I8 BR300 L)
ST AL, H X T R R T 2B SR ZF . Di
2500 AR [ A1 25 O 2 ) 3 & K B, A6 TR O o R
500lux 4+ 5.1.0.5.0.25.0. 1Hz #4787 4% 50%
RURRBA R BL, 7F 0. SHz =248 T IR 3l 5 i O 1 /e K1 A8
b, Di ZEP PE— 3 F5TIA A 0. SHz DN ARG H 38 vT L
It 72 HR AR i L A R ) S ] 2 A K O i 2 i A R Bk
B IE AT AR
4 BEFERKNE SRR

AN T A B S X ST AR T A AV AN ), 2%
ISP KK A PR 2 5 R A WL A, Liu
S IRERCIE (a2 R A RN P A, b S B e - V4
LRI TR WIIR A & B A7 AE G /E L Long
AEUREGE R P K B 6 4R 3R B K BT LS S B O
W, By I A i R K . Wallace X/ [A) 3 K 648 T wF5%
KIR, LR IR T /NG T2 5 B A, Th e 5%
o MBLE R, B = F A — 5 AR T DL AR AR
AU, P A Y 6 T 2 T Al #, T D 4
FIGER X IT AT IE )V T, HL X Rl R 58 6 26 i (R A8 Ak
AT LA 405 40 =22 A B 4, 3 R 42 45 I R L 3T
MR BB IR R B T — @ BB Gawne 255 BIF5E & BiL
FHINIR LT LI -4, 5D B3 A8, 1 E 2 i Rl B
FE-0.9D AT, 1 BH B — S Dk KO IR BY T E SR
W, B BR A 500 R A AEAS RN

Prepas' ™ #F 58 TA A DS J5 25 1 ] LA AE 28 AP 2k R 55
T e i B U I SR AR 1Y A B AR B AT L R M
AR A & A L I R I, SNk A I B 4 R L 28 B
iz T [ f B, V4> T I0OE AR G M Y Tk S8 97
Justin S50 [R)BR (R BF 58 4516, 76 45 5 A2k [ ke o
I UESE T AR (B A8 WA B T30 AR S 2% | HL itk —
AR T XA FHAFAE— & FEJE B0 AR

(X F WA, o AR R4, Maimone " TA 7 .
ANBTEE KA ZFMRIEE L R P @R T8O, R
TEX RSB AR S R B R H ik, AR
Sl HoRR A T AL HR B 4R T 1R A T S fE S
A BRALHI AT e 4 SRR BR i BE &% B ISP EGT L,

75



ERIRRIRE 206 FE1H F16% FE1H  hitp://ies.jjo. en
E81%.029-82245172 82210956 B8 =48 :10. 2000@ 163. com

5 REERE

g LRTA G IRER AL I A R DL RO I K AR
06 H AR B YERAIE 5 T R A R RAFAE VI G A, TR ES A
IR 2 MR S ECE FIRE W TR IR B & 7 %, 1T
MR AR, BDEIRA RIS HOF A B S5 IE IR I &
A SR FER A A T B B 2 MR G, TG 2 A 7 5 o R R 3
B ERAEIE I , HL H A SR AR B RO IR R
PESHUN LA G, X RO B M 2 0 I 45 28 B30
SRS IR ER R, 0T K TR B B TR A B T
58 AN IS IR BR & & 52 WA 1Y 23 1 A= 2 L i o
AREH], PRI, A7 28 IR A RIS & O S 8
P4 1B {0 L5 30 R MR 2B R SR i 56 AR, LRI R )L
FUT AR PR 7 47 S HLA 45 S M8, I A BRI BT S 1Y
IEARE AL ) A PR
S Sk
1 Muskalski K. Myopia incidence among students. Int J Adolesc Med
Health 1988 ;3(1) :55-62
2 Wallman J, Winawer J. Homeostasis of eye growth and the question of
myopia. Neuron 2004 ;43 (4) .447-468
3 Ashby R,Ohlendorf A, Schaeffel F. The effect of ambient illuminance
on the development of deprivation myopia in chicks. Invest Ophthalmol
Vis Sci 2009;50(11) :5348-5354
4 Ashby RS, Schaeffel F. The effect of bright light on lens compensation
in chicks. Invest Ophthalmol Vis Sci 2010;51(10) :5247-5253
5 Hua WJ,Jin JX,Wu XY ,et al. Elevated light levels in schools have a
protective effect on myopia. Ophthalmic Physiol Opt 2015;35(3) :
252-262
6 Karouta C, Ashby RS. Correlation between light levels and the
development of deprivation myopia. Invest Ophithalmol Vis Sct 2015 ;56
(1) :299-309
7 Backhouse S, Collins AV, Phillips JR. Influence of periodic wvs
continuous daily bright light exposure on development of experimental
myopia in the chick. Ophthalmic Physiol Optics 2013333 (5) :563-572
8 Huang F,Yan T,Shi F,et al. Activation of dopamine D2 receptor is
critical for the development of form—deprivation myopia in the C57BL/6
mouse. [nvest Ophthalmol Vis Sci 2014;55(9) :5537-5544
9 Cohen Y, Belkin M, Yehezkel O, et al. Dependency between light
intensity and refractive development under light—dark cycles. Exper Eye
Res 2011;92(1) :40-46
10 Cohen Y, Peleg E, Belkin M, et al. Ambient illuminance, retinal
dopamine release and refractive development in chicks. Exper Eye Res
2012;103(10) :33-40
11 Oner V, Bulut A, Oruc Y, et al. Influence of indoor and outdoor
activities on progression of myopia during puberty. Int Ophthalmol
2015;6(2) :1-5
12 Galvis V, Tello A, Castellanos YA, et al. Re: Wu et al. ; Outdoor
activity during class recess reduces myopia onset and progression in
school children ( Ophthalmology 2013; 120. 1080 - 1085 ).
Ophthalmology 2014 ;121 (4) :e20
13 Wu PC, Tsai CL, Wu HL, et al. Outdoor activity during class recess
reduces myopia onset and progression in school children. Ophthalmology
2013;120(5) :1080-1085
14 Feldkaemper M, Schaeffel F. An updated view on the role of
dopamine in myopia. Exp Eye Res 2013;114(9) :106-119
15 Romeo S, Viaggi C, Di Camillo D, et al. Bright light exposure
reduces TH—positive dopamine neurons ; implications of light pollution in
Parkinson’s disease epidemiology. Sci Rep 2013;3:1395
16 WRELIR  BRat g, 3 K%, 45, JaTs Je X /NG IR ik K s Ot BE /Y 52 i
. INZRBE2Y 2011;51(1) :31-32

76

17 Tkatchenko TV, Shen Y, Braun RD, et al. Photopic visual input is
necessary for emmetropization in mice. Exp Eye Res 2013; 115
(10) .87-95

18 Fang I, Pan M, Yan T, et al. The role of cGMP in ocular growth
and the development of form—deprivation myopia in guinea pigs. [nvest
Ophthalmol Vis Sci 2013 ;54 (13) .7887-7902

19 Wang Q, Zhao G, Xing S, et al. Role of bone morphogenetic proteins
in form—deprivation myopia sclera. Mol Vis 2011 ;17 :647-657

20 Schaeffel ¥, Burkhardt E, Howland HC, et al. Measurement of
refractive state and deprivation myopia in two strains of mice. Optom Vis
Sci 2004;81(2) :99-110

21 Vannas AE, Ying GS, Stone RA et al. Myopia and natural lighting
extremes: risk factors in Finnish army conscripts. Acta Ophthalmol
Scand 2003 ;81(6) :588-595

22 Lan W, Feldkaemper M, Schaeffel F. Intermittent episodes of bright
light suppress myopia in the chicken more than continuous bright light.
PloS One 2014;9(10) :e110906

23 Li T, Howland HC. The effects of constant and diurnal illumination of
the pineal gland and the eyes on ocular growth in chicks. [Invest
Ophihalmol Vis Sct 2003 ;44(8) :3692-3697

24 Padmanabhan V, Shih J, Wildsoet CF. Constant light rearing
disrupts compensation to imposed — but not induced — hyperopia and
facilitates compensation to imposed myopia in chicks. Vis Res 2007 ;47
(14) :1855-1868

25 Zhou X, An J, Wu X, et al. Relative axial myopia induced by
prolonged light exposure in C57BL/6 mice. Photochem Photobiol 2010 ;
86(1).:131-137

26 Li S, Wu J, Ding H, et al. Flicker downregulates the content of
crystallin proteins in form—deprived C57BL/6 mouse retina. Exp Eye
Res 2012;101(8) :1-8

27 Cheng ZY ,Li JH,Li R, et al. Effects of flashing light on ocular growth
and development of myopia in pigmented guinea pigs. Zhonghua Yan Ke
Za Zhi 2004 ;40(9) :601-604

28 Yu Y,Chen H,Tuo J,et al. Effects of flickering light on refraction
and changes in eye axial length of C57BL/6 mice. Ophthalmic Res
2011;46(2) :80-87

29 Di Y, Liu R, Chu RY,et al. Myopia induced by flickering light in
guinea pigs: a detailed assessment on susceptibility of different
frequencies. Int J Ophthalmol 2013 ;6(2) :115-119

30 Di Y, Lu N, Li B,et al. Effects of chronic exposure to 0.5 Hz and 5
Hz flickering illumination on the eye growth of guinea pigs. Curr Eye
Res 2013;38(11) :1182-1190

31 Liu R,Hu M,He JC,et al. The effects of monochromatic illumination
on early eye development in rhesus monkeys. Invest Ophthalmol Vis Sci
2014;55(3) :1901-1909

32 Long Q, Chen D, Chu R. Illumination with monochromatic long —
wavelength light promotes myopic shift and ocular elongation in newborn
pigmented guinea pigs. Cutan Ocul Toxicol 2009;28(4) :176-180

33 Foulds WS, Barathi VA, Luu CD. Progressive myopia or hyperopia
can be induced in chicks and reversed by manipulation of the
chromaticity of ambient light. Invest Ophthalmol Vis Sci 2013;54(13) .
8004-8012

34 Gawne T SJJ, Ward A. How does the neural retina process optical
blur? Insights from emmetropization. J Vis 2015;15(12) :252

35 Prepas SB. Light, literacy and the absence of ultraviolet radiation in
the development of myopia. Med Hypotheses 2008 ;70(3) :635-637

36 Sherwin JC,Hewitt AW, Coroneo MT,et al. The association between
time spent outdoors and myopia using a novel biomarker of outdoor light
exposure. Invest Ophthalmol Vis Sci 20123153 (8) :14363-14370

37 Maimone PE. Green light in the development of myopia. Med
Hypotheses 2008 ;71(1) ;149



