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Abstract

Myopia, a prevalent global public health issue, affects nearly one-third of the world’s population
and has become the sixth leading cause of blindness worldwide. The development of myopia in chil-
dren and adolescents results from a combination of genetic and environmental factors. Genetic fac-
tors alone cannot explain the high prevalence or rapid progression of myopia in this population,
and they remain non-modifiable for delaying disease progression. Reduced outdoor activity is one
of the most well-documented environmental risk factors, with the protective effect of outdoor ex-
posure linked to light intensity and spectral composition. The underlying mechanisms involve the
synergistic effects of bright light-induced retinal dopamine release and dynamic light spectra. No-
tably, violet light (360~400 nm) exhibits unique inhibitory properties. Recent studies demonstrate
that violet light activates retinal OPN5 photoreceptors, upregulates EGR-1 gene expression, and
stimulates dopamine release. This pathway not only suppresses axial length growth in experimental
animal models but also reduces axial length growth rate by 21.4% in clinical randomized controlled
trials among children, accompanied by significant choroidal thickening. These findings suggest that
violet light may influence choroidal thickness and blood perfusion balance, offering a novel direc-
tion for developing non-invasive strategies for myopia prevention and control.
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1. 53|

BT, BRI ANBIEEARIE N, Wit 5] 2050 4Bk ABEIE 48 12[1]. 2016 £EEIAY 1 6%
TG P EURE = TR PT REfE R BRAVER 2440 10370 (2], AR, FRE DMy 1) LEF D FEA K
AWM, FErIE s R AR T R e, R RS R . IRIREE IR, A
MESETEEE . 2 i 8 FEAE S IR BT AN AR R B T i g HR VR A ) L 3 75 /D AR i i B — s (I WL R AR . SR
LS e TAE SR B A R R, SO A R N DA A R s . OA KEM AR
B P AME S AT ATRBT IR R A2, P ANE B TR, IR AR SRR . X AT 8 B TR BRI e it 7E
— RPN, WRSAERS, A8 76 B, a6, RAME. ARSI, BHit
FRI, BOAE T H A K 6 B A B AR s I o i ks SELE TR T AR AR K BOR R R I R
R T R E A, I R N 8 B I AR Ak v BB O T IR ek AR, nT e W SR R A R R )
Bhro R, TRNPRIT SR A 1 5 0 Jik 265 S B X I it A8 Ak, AT R 1 IR Al 26 K SO MK R AR R, 56
FHF AR AT e B T EE R L.

2. BREBIRE R R MR AN 1 B3 AL 2 R B E R AR 52

Jok &8 BEAE IR O L 2, A7 T IUEAT Bruch fE(Bruch’s membrane, BM)Z 7], k%% E & FEBEZE MLIR
) 78 S A L 2 B ORI 22 57, Jk 28 I8 & 1) T 92 B ) et 52 ) 5 PP 2540 Ol 2 B B o 35 ) 1
Sander S50 I HF FC AR S AT 46 it RT3Z8 A0 125 A %o S 2 0 400 R N Ik 4% i 5 &2 (Chooroidal Thickness, ChT) AR 4l
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KB (Axial Length, AL)FIREMARIL, AL #AC ChT B, RZIFA, ARG RES S T IRERA K PR
(WL 1), Bk BA JEmT DA AL FIMC[3]. 2 & Bk LS e — Fhvm B2 A AL 2H Y, B PR e if
TEIRE S, B2 N S Bk 4 R R 2R 7Y 35 22 R K] AT 68 2 ik 4% 15 I 97 (Choroidal Blood Perfusion,
ChBF)I{) 238 o IR, IR GRS 1 AAH 5C IO BIF T8 AR 2R 0k 265 M8 J5E J52 R ML onod A R R s i £ 44 17387 F) IR
Pa. Wu 25 A K I 24 ik 4% JE I 7 (Choroidal Blood Perfusion, ChBF)Ji/bicf, £ S HORE R s, VR
73K F-1a (hypoxia-inducible factor-1a, HIF-1c)if #%7E /N BRI MU 4805 , I AR DAL B 9 2 A
et AL 35K, MMingiE R e, atsa 2] LAl Seae P ML & e 4] Ik 2 MBS AR IR
LR 7 ) E R, bk 2% M L V7 B9 /D ] 3 B U ARG SR AR A, SR ) — R 51284k, (ki
PRATHR S G 1R R AR AR RE (5] FESHAAIE  rh R SRR I Bl ik 2% 2 )52 52 5 I it B A AR A SR IEAE G, ks
L L 97 B 3G AR 1 DU ARG, I BB RO AE I EA R T PR IR B i 41 ik o EE B AR KR T
SN U E B, A T IRB KR RE[6], DRI, ke M JE R AU 1 S iR R T R Ik 4% R IfL AR 1)
A o Zhang 55 NAE A BRI ARG BRI 70 Hh R B30 AL AR m ik 28 M J5E P 1R A2 A 5 LI B ) AR A S TR AR K[ 7]
[ Zhou X S5 NFEMK AT MR ERRIT T — RBUBETT, KIIRPERE(NL A 2), 78 o k2 Je 5 2 A bk 2%
JBE T30 S T A1) 0 i ) < A A PR 7 5 15 SR 8] IR HLgh T AR AT IIB0s A l Ie M s,
A LAG| R 25 1) ChT AR A1 ChBF [0 . Wu S50 FH H306 YR 6 40 Wi 2 48 5 R (swept-source op-
tical coherence tomography, SS-OCT)X} 34 il JiE AN 1E £8 38 AT Hik 26 M J5 B J I 286 0 s A B0, Pk 246 s
B P 72 Y R LI R VA ARl R ™™ B R S AH G [ 7] o

Table 1. Research on the mechanisms of choroidal changes in myopia progression

1. KB IRE U SIE A REIHIRR

W YESE SEIONS GBERY KEERIN,

PRABEERZ SRR FRIDURA K& EEEL(ChT) S IR K EE(AL) 206, 22)F FI ] AL HE K

2% T I 97 D IR — Lo 3R AR TN
U B L] B B Jhk 25 JEE I8 (ChBF ) 20 — ISR SR — 0% HIF-10 38 B — {2 3

JRE AN AL B
5 SRR R IR R R AL A T ik 2% i 0 6 R e DL A, SR AL S
iz AT JEEAIE B Jik 2% AR T ML PR A1 5 B L™ B E 5 AR

Table 2. Impact of pharmacological and optical interventions on choroidal dynamics and myopia progression

2. Y EAF T IR AR IR KA L B2

T PRI G R TR
IR EZ BT A FRIEAA I 3 VR K 4 B RE A AL H
PUskA 251 NIRRT ) HIF-1o JEBRBGE, Rz SRR R
R (ol 32 A4 H7H]) JR BT ALY 23 ChT A1 ChBF, il JE 5 <A AN 5 8175 S kA AL
e REpib NIRRT ML & ChT 281 ChBF J/b, 3R/ sh A A AL 5 o0t Al

3. PSNERNSRRIAEX A E & RN B HA B
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TR BRI, FFR 2 AN & BB NS S # R BRI AL R A2 28 [9]. Cao %5 NFET-REALX HE A
IO RALFRFIZEZE M Hp R IE T P NGB (R TRB I AR B L[ 10], ARATTHRBITEIRAN 24K E 20 4
B BT IR SR JE Y6 AN AR AT o 78 Hp K i b X AT I PRAR IR B 72 o, AN I 40 2 i) 2
B ANES], e IE AR K B (ARG R L R 22 . 7 b [ 5 T X 3R AT ) 7 — TR BE AL AR 6 h
BRPARIN, 151 T HRBZE R .

FUAME ST AL R LR 4. Landis S50 & 7 )L EEFCHE AT 5 SOGAL BRAR TR AN R HE BA 2541
LRI TA], B ORIAEIE AL LE S, BRI R 2 11]. Ren SX/NRIHAT 2 TR RIZF 5, KB/
SRAL I A R DA K R B, 3 H S & 4T 55 [12]. Norton 25 I Zh AU 78 8 YR 45 5 6 B 4614 1)
KR, RILFIE(1~50 Tux)FI G (<1 lux) A A T IR B e K, WA AR, S SE0EM. 4R
1M, 5E%(1000~2800 lux)2s ZEIRUTALHI R AR o X Fh RS T B A2 5 G RIS I EE ON i % 22 B %
D1 (Dopamine D1, DAD1)SZ A G PEME IS5 R [13]. —LE{F XS R0 AR 14) 55 3 A5 20 i s a6 2
B, SE6 AT LA/ B R B U <F I BB B 5 S IR AL S R AR, 3/ R YT DA A AR,
AT B 1R/ N BRIE AR 15]

BR T IR, el Rl 2 s AL R B . 5 == N i AN TR e T K
ST SRS, KBEERDEIEE — Ry RSN, BRAMERS . ARG EE L, B,
LIt BAMER . AN K MG ARV K I IR R IR (LA 3)IZ 83 KK T f# . Johnson %5
MELR, 7E R IE (430 nm) FIAIZERIAERS, B ARER S 5K 980 AR5 B L[ 16]. Gawne 25
XS RIEEAT R TR, KRS Y2 AR AL, T e PR W] A SIEIRIE 3 (R IE A R AR S 1 1
Iye LA 20 E O A IR EE LD FRORE, BT EAE [ 17]. Gawne 55K I,
PRF ) (10 B P LICiER oo 0 o P 3SR IE B TR 8, (FUR B AE I 3G, BT R XM ), FF H A
ZL AN )y A0 R PR b 3 KO0 R 2, B E R BRI A A D R h AR PR X R SUR, 1
FE AR T IEAAG I T DR b 2063697 P AR B[ 18]. FE SRR 5 486(521 nm)FIZL1(623 nm)
FHEG, FREE T A0 V6460 nm) 1 /NI AT AEER N (20~32 )l MG K191, [FIFE, {3 FH N KRG
(VEAE 450 nm) RISk 1 B 10 2340 vl 3G D04 4 LS PR XU A0 B 0 b PR IR o X PP Tl L T
KA BOGSRIBOGCBOIL EAR 2 4 R i B R, AN R #2058 5T DA FRE20] .
DR AN [ 38 K R 6 HE R 20 PT BB AR IR R A R R i R Hh R A BB AR, H 2 LI PR A F A ML SR I
Ryt — IR AL

Table 3. Comparative analysis of different light wavelengths on myopia development

= 3. FREBKHAFHEM A SRt L

HPEEA KT E (nm) SRR 5 T ghg

by N 2 R i HHIIRAAEK:, 4 EGR1 £, BS
256(VL) 360~400 NI/ 7N B, ik Sl OPNS i

TP 430 R0 BETHEEKE o0 BT AR i 1 184K 448

a5 623 et A ARG -5 N aWEAR 183 ) PRHEITERL, 0 R i

9% 420~680 N G IR o I DI RS, T

4. ZHIMEHER A BIFIHE SImFKSEL: M OPNS-EGR1 {55 EHEEIBRER
BOTTFEEN], VL ARECT HABAC e B E SR M (E AT Torii S AMBEARY, %
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W IEIRHFAAEALE VL, (H VL 0] B 5 5% A B R WL RS, 3died b iR A0 OR A ik DR LA A K SR F 1 (early
growth response factor-1, EGR-1), FIl¥CH WY B4 5 40 b #2488 11 5 (neuropsin-5, OPN-5)#Ii] A5
PR AR R 9800 ARl 38 K [21] o 0 T 38 A AR 47 % R I B3 288 Ak B S 1/ 2 R R TE AR B R 50k
(360~400 nm, 1116~1349 lux) F, KITMERFRAK, ) LE N BuE SOCHAE SO MM A I BRI IR
Br, SRERE 4), FOREHRIEIREREH IR . A 2 A A BB 72 25 2 DA b A m
MEE R E B FH AL B FH A SRR TRARIEEARSG 5 45, RIAEEEEF G SRR A
TSR A S5 B0 0 PSR £ 3 S A R S in 13 2 4%, BRAGMACRESE N 7Ol 4 1%, S5 REW, Rexts
JEESE LB A N IR K AT B — € A1 I [22]. Wang SRR /NG 25, T80, KIS
S T R PRI I T R DA BETR[23]. 2020 4F, 26 [E RS SRR RN, FERFA RN
T K EOE(400 £ 20 nm) 5T TIEMPEEAE, TIZRIE(525 £ 40 nm).  F15%(420~680 nm) BA K 7EARAE A L 1)
RE SRR AN B P DA 2R RICR - DRI JRA T 00 208 K (400 =+ 20 ) (48516 7T i it WL AFE 4 0 45 = e 410
17N BRI Ik 2 [24].2021 4F, 7E— T 6~12 % H A LE NI 2 4F 1 X0E B BRIRGE L 35 5 %(360~400
nm) AR B 5AE L IR B L, BREMIG KRR T 21.4% [25]. 2022 4E, 55—kl %} 8~10 % HA)LE A
6 N H BRUE BEALAT BRIE SRR S R aCR B 310 pW/em?)IRBEAESL ) L3, FRAG K AL, ik
SRR EIG L [26], X REAREE S N 6 IE ik 2 ik 2 IR R K I AE S A 4% R R FE AR

Table 4. Clinical research evidence of prevention and control of myopia by violet light

4. PRI ARG R ST IR

W HE FEfy P rattans T it g
Morietal. 2021 JLEFAEHLOIERE BEOCIRED vs NELCIRE B A R S K SR PR 21.4%

OB T HEE k> 50%, ARG
KIHLE 40%

Wangetal. 2020 NI AR £ Pjie s PR PEIAL, AL R DA BT

Torii eral. 2017  F BB 5T - Siiviis NN RN N

5. &

L LTk, TR IERY, 506(360~400 nm)fEITHLRT 2 b R I MR 3 . FAE L9 e 22 J2
P BRI OPNS Stz 4%, LRI PEIER] EGR-1 3Rk, JHEuE 2 RoRTA, AR
BB TR, SO Rk A R SO LA . SR USRS (A HIF-1a 38 EK), #E— DK
IEALPE VB E 2 o S Sei8 (/NS /N BB ATl PRI IS IE S8 1 2O A 2k, Bildn H A L B (3%
SO S, IR R R 21.4%, HIKZBEZEEE, SRR KR FEEEN . 5EG(FTREMEILM)
ANZe(fedEIm A EE I E 32 BR) AR, SOCAEE RS S T T ST /0 Bedh, SOl B 2R e
FUANESBITERE, SECA (U 0.01% R T AR IR AL B0 A LS BARR AR 2 2k
SR, AFERT SR SO SR TN KERECR, H@E G 5HE - RN LUR 35 T
LRI o RARATEE G 2 K Eh &R BRI LA b R KRB ERSE T 3, B SOE R 2 4k
MAEET AT S, RIS AT 5 2 PLEITE TR i ST A e 207 HL] .
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