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Abstract

¢ In recent years, there has been a significant surge in the
prevalence of myopia at younger ages in China.
Numerous investigated methods for
preventing and controlling including
orthokeratology, low - concentration atropine eye drops,
light therapy, posterior reinforcement, and

studies have
myopia,

scleral

70

traditional Chinese medicine. These approaches can
modulate choroidal thickness, blood flow, and target
various molecular mechanisms. Orthokeratology and low-
concentration atropine demonstrate a thickening effect on
the choroid and regulate choroidal blood flow; the use of
multi-point defocus control lenses also shows promise in
thickening the choroid; the influence of light and light
feeding therapy on myopia prevention and control is also
reflected in the choroidal thickness and blood flow; and
the traditional Chinese medicine has shown good prospect
in influencing the microstructure of the choroid for
myopia prevention and control. However, the long-term
effects of various prevention and control measures on the
choroid still need to be explored with a large sample size.
This article provides an overview of various methods used
to regulate the choroid and prevent myopia. The
mechanisms by which these interventions act on the
choroid are described to provide new insights and identity
novel clinical strategies for myopia management.

e KEYWORDS : choroidal thickness; choroidal blood flow;
myopia prevention and control

Citation ; Zhang SZ, Wang JW, Xi RJ, et al. Research progress on
the effects of different myopia prevention and control methods on

choroid. Guoji Yanke Zazhi(Int Eye Sci), 2025,25(1) :70-75.

05lF

UTARSR AR R R B AR LT R L 5C T Im &
A RPLRI DT Rk 2 TR K S R R A2 gl
SRR AR, ML S 2%, T AE S B T oE TR A
TR RIS AT O ORIk A T LR
Bruch 52 [] , 2 MRS A4 1 A7 J2= o JFGJRE 2 R L 7 14 722 A 3
T LR ] 422 1 22 B 45 B AR B AL BE R A s , E T
MR A2 ARSI, DR IS 5 T IRAE R BT, X
P B AR #A A M s VF 20T R B
PR IR FC R PR JE |k 245 ML 458 B 2 A A 7 e PR e, th
1 BT L R AR R R XL I R R o
B BTLL, 25 R R Bl 45 T B A RSB R A1 v ]
Feah ARG R DEIR I E AR A 1 P B3 i 5 Fk 2% 5
SR TR A 33K — o B Ak 2o R T 3 B B4R O ROR T
BEE OCT S8R B A B A 5% | ok 45 BB 25 e AL B4 )
g I AT -5 A A Jok 5 R AL 3T 00 S Tt R R R
T, XA FRAT X k2 REEAE MR R AR K b R FE I IR 45 A
THTHIIAIR, A FRAT TR ST Ik 8 15815 i e AN 1E Ko 25 Mt 40 B
FETFB R AR AL T B B ARG S o AR SRR R
e A A0 77 42 T B i ok 4 e A AR A i — £ | LUBI A S
MBI IS ML B BT 5207 LS5 i R i 2 1R 1



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

TR 4 T BEER LR B

1 RBEEEEARREMBEFRERNETL

1.1 RIEBHE TR B 2 0 A R 4 il i o0 ik e i
R T B, R DAGE 2 A 0 R R ok e G
JE G RE A X JE 3 6 BE DA CE I AL B A 7R
B S R R ) R Sl A g R B TG A
TEBE 1 aJi , EBEHOM B K 7 6 9 Jok 24 J IS B 244 R
[vi) A 484 Sk A SR AR RETE 1-3 mo S PREFRRAE , M
TAC S 90 5% 114 3 400 B L) A () B 1 ok 4 A 9, X
55 Jin A5 R B — B0, BRI 2 AMUATT A A B e ik 45 A
RIS ZER AR B %2, Sl /b, Chen 261 % BLAH
IS5 Gonzalez—Méijome %51 Jo BH it 8 Ff1 98 I 5%
— Bt 1] i 8 R 2 Lk 4 LIS 1 O B 25 A8 Ak, T B 5 0
LA ()3 JE P REAR A DA e, EMEEK 68 4 )L
B A HE S 21 N FBE VR e 4 R A T B U R LA 9T R R
TRt 1 a 9 OK BE2H L 5 305 I ' B DL L (1 4]
WHHESR 55 LB AR LL, K IS B I B 2 57, B
AEISTHE RS R SESTHR G K B, B E AR VB TR A B s A A
JE BB 1 a B IE] P k4 0 RE 32 S22 B ST 348 Jon i e 1)
POX RS 5 T A IR B 45 3T 0 A (HL X S
FEA M FEAR D ZF T, IS BE AT DL g o G R
J& AR ff ST 2 15 ] LA 0 Jk 285 L 8 8 , i i 22
F A R] | 22K B B T e A 47 HL o K Ik 4% Rt JE A B i A
itk —4 ZREAR B ST,

12 RREMIER 1970 FACRIA 1 3¢ T Bl FE it 1% IR
MR B s fEid & 20 a o I B 54K
WA NG, SR, FLAa U A/ AL i A DA, KR IE
it SR BN 1.0% RN BE (R 0.01% ) B 1) 22 42
PEFIARCPE™ . Chiang 25 BFSEHRT T 30 40 25 H2 A BT 3E
ot [F) S IO P T 75 A 11 Pk 246 B 1 2 3580 7 2 5 K . 1 )
BT it 8 At e P 2 B A T BT 5 | A Y ok 8% I JE 3 A
b, 25 R 20, RIS T 0.39% BTHE &5 FIT W0 25 5 H AT LA
v A0 ) S 3T A S Ak R Y T A D AR, Yam
AEVEGRE 314 45 )L 43R 0.05% BT FE A 41, 0.025% Bl
FEARZH AT 0.01% BT FE b 41, I W58 =41 JL = 0y FH AN [R] e B
BT ot 0 RV 2 I PO 4 BV B 1 72 A A 00, & BRAVC VA
BT it 70 B AN TR YT 0 1) 2 B e AR5 2 17 375 ik 4% e 34
JEEAEONE , I L BTG i P e 2, Mok 4% S PR 1 kA i, 7
FRA IR AL ks M54 J5E 5 A5 sl ek B 2% 1 0F e | MR Jh 344
ARG, PRI I ik 46 s B2 s oy v FH 1 P A 4 8T 97 245
FRAE g BTFE St v BE Tk A2 48 5 . ZEREER Y 9T R B ik
JH 0.019% BT+ i 75 ARV, 305 40 8 J LI AR 308 R 358 40 DX ik 4%
B JE R S 2 M AT b A B e AR e R BT 5 i R 3R T
755 Ik 45 R 1 TR0 N, A s il R R . Sander 2
LI TG AT L H DRI 328 A0 55 A X ik 2% IR JRE J3E 11 A5 A
FH , ENVR BB 5 3 0 B 4 110 188 TR, Xt S 4R 0 v 2 g
FE A 100 Jok 5 MBS JRE AN o Tk 246 I ) 725 Ak 1T i 5 HIR i o) o
ORI E AR RRY 52 17 ) AR TR A 56, s e 1 ik 446 F e e
WIHEERE S i ERR , AEBATE S A S BER URR R, 2 &
B LYK G TR Sk A 2 R R
PR S G 2% 9 S5 BIE T, Ir DA, IR 52 BT 6 o 41 P ) e
FERRE MK AT FE MR E ™ 44U B, nl

AT H AR B BT i 1) e 06 2 RIAR 7 94 32 300
FHE 22 SR RN TR 207 ), i 5 R AEA 1 e
PRVUESIR T 1 22 i B T B B i AR B3R 7 7 1, o A
eI TR S %

TR TR0 i ) s s A B ARE B GI A B O VE R L R 2 ST
S BRI, — 2 I 1) 22 A5 A B AR B i A AR, L6 i
(R B B 45312 X, Chiang %52 % 91 TG0 U5 MLIR 14
S G R AR O8O I 8 A 457 2 5 e Bt o U P 6 e J 1
(SFCT) PR AR (5% —8%) , TE %% & T 2.00 D A FLHR i
B S SFCT B4, 78 B 8% T 2.00 D 1Y B AR 3 ML B8 £ )
SFCT FEAIG, H SFCT T 3 A0 25 45 1% S 7 be s A vk 25 48
ORI R A, BRAAE T LT 16 BB OK Bify
LA 26 BIFCE 2 A s s B R i L, 4L B L&A
J5 57 19 Jok 246 HESJEE 8 ( ChT) #E B BR 5 3-6 mo ¥ 5 LT
PO AERUBE IS 6-12 mo #4 TREE , M BT 12 mo J5 R
TR R T LA I B JE 0 AR o s S X T bk 4%
JEL J3E 1) 5 MDA 75 10— 2 0F 9 DA Bh s PR G S Bo 3 22 4 0
BB A ) OK B i Se I WL RN i R
1.4 SE BRI R R AL AR, 2SR5,
PN Bl -5 G B BE RN 5 30 0 s BB A DG, — /g i
[F1] 14 56 B 32 AT RRHE R A At e 7 T RE R N £
T, an P AN SR BRI BR800 FT g S AR HE AR N 2 1
JE (4 43I AT 5, Hung 457 kA B LSE 56 % PR 5 B
PG M L, 2156 (630 nm) BBAVAYTY 5 KR FRAIG 152
JUAET IR 3k 38 38 W0 5 8 17 R b 92 i 3 25 1 3 9 ( Form —
deprivation myopia, FDM ) Si#M M 35 41 A9 W] Bk, At A& B
UGS I E R B BSOS SO R A 8D ChT 34 m
A, MEHEIELRERKIEHYNIE LT PRE
FEVEM, Lan 25 (1 2h ¥ B 700 K B3 6 25 o BOUS A Jik
2 RS JRL RV 33 o S 7 L ST 56 5 ) A0 R S A R B AR
AREE/IN T L2 B3R — B[], {5 A5 AT DASIE S5 58 Y6 3 38 ik
RS A PR AIONE , M 5 1 S0 A A0E B L Nickla 262 1)
SRR N L 1 5 G B R A R ] S0 R R R
PR XE5 P J 46 R PR B, A TR G A0 A0 785 A 55 7 L 1 30 8L 1
FEAGN B R ) K BRI R B 3 AR i /) 5 8 T LA
S A R S A R MRl 8 R ik % B PR R B ARk, TR
I, TR A DS R A i o 5 T A 22 HE A XY R I
HEAT 40RO S LS 42 o] R B 78 14 DA 3K B 0 1) B 45
B She 257V BB A8 I IA 2K O (149820 25 5 i 2 4
ST B TTHLA], F AR B BE NI e 25 T R )
JE  {E 2 fi Jik 4 AR 3, AS R T 3 A o

Xiong L2 B oy 2 A ARTR IO (650 nm) FBEHETT
6 mo Ji , MRl 4 J | Ik 4 M 14 I | 5[] sf 58, A S 9 O 5%
ZAH B, 300 AR TR RICR S A 9T A A 58 Y f 9 mT i AR
KT AR #1015, Torii 504 43 {31 JL 38 e %
HE ] L % 5T %8 15 (360 -400 nm ) 19387 5 BR 45 1E Jy 5236
4,6 mo J5i, 55X HEALAH HL, S5 2 )L 28 A Jhk 2 JE i 5 14
JE . BARES IE AUV AT A S o (o SR 24 G (I
£ 4 650 nm £15%) ] DL AE 46 i [B) YA Rt 7 )L E R
SERARAS L VT R8BS, et HR RSB 38 , DK A Jhk 285 i
JELJE  SELZHR A F AR X WK 650 nm A

71



EfRRRNZE 2025F 18 F£25% F1H
815 :029- 82245172 85205906

http://ies.ijo.cn
B8 3 {57§.1J0.2000@ 163.com

M EAL HEZEBE S 0.01% FTFE & i AR Vi 70 247 30 AR
L, RGNS 0.01%BTHE 4 ER W ARG I SFCT, 4 22 R
e DT 2 1 30 R %) 328 e, LV oy o A fof e e P ok
S BRAT MBI o Bt B, A4 s A 07 3 a4 SC kA
HRAER £ (620,630 650 nm) A B T2 #E ChT 8K (1)
I, Thakur %57 5 & B [ 34 AR R 59 ' 76 30 90 B
PR BN E VR, I T SRR 5 |k i R e
PR M, S 5 ) A B I i D | T R R T L RN SR T
R 7™ A g RN, o 2 S B 1) < B I 2 1, ik
SRR H 2 SR B R O A 19 A A Ak P o R
LA BT FRATI R AR A AR A 0 B AR O 1 RE
R FE R K G BB A BT U SR B e AL X5 TS
FRdi IE 55 75 H B9 650 nm T G A AT 341 SFCT #1945 S A
AN E I 587 ¥ 7 B o 1] 7 W /0 s R N 1 1 N2 N
[FOGHE T A 45 B Z % T ChT (2 W 14 R B 48— 4518,
Youssef 2557 5l 15 %} 5 I pE AL BRI 1Y Meta 20 A 15 HY
FERETT 3,612 mo B, B FIKBE T (650 nm) 37377 LA
M fefT HTAE S HIR 455 8 T G b 42 o) MR b ) i B D7 6 mo 1
SFCT 5 FEZAH LU A Fir 3 s (B2 A 7 B RBOR Fis 24
S B4 B AR T B — 2T

JFLAZE 0T LA HIDGAL O B ETR YT A AT AL
P, JEL R A0 7 P X MR JEC 2 75 A 40043 A S IR (R 4 28
PR A5 R 2 S50 A () A 75 B Z AT R R AR R T
R FROX T 3 A0 9 2 ) A P R H X Pk % e 5 IR TS
SER G2, LLFE T RO B8 B W6 SO T 3 A0 L FE 1
M
1.5 FEEMBEAR 5 I E A S A H A s34
T Ak T F A 8 28 553 1 DRSS AR A5 61 7o) 2R, 2 H i ml L
27w BH 11 R At i K35 7 B LA — R A 2 R 7 X,
Xof fe S AR RR AT A R i DL 1 R R AL A b i 7 3L
B HIR TR AW 350 £74) IRL B 45 2] Jon it , 28 177 OEL Lk IR el 4k &5 13
KRG AL R AN A 7T 3 o 238 bk 45 AR ) L
MRAGEFR R EAIIRE ™ W5 B 58 & 805 DL
A AT LABK 1 AR it BE AR | MO BRI 45 I 3 1 24 9%
HRTIT A T R R R RS AT R B AR SR G R A 2%
s P AT PR 2 R SR T e R O A % TR TR A 1
AR AP0 RS 2 I 3 A S 3 3 o, Rl S S O
Bt DX VA R e e I R AT O S ILIRE I [ R 1) S 45
F5E g /b | i T3 WCHE T £ B0 5 LS s TS I 381 AR X6
ok 4% RS Ay 5
2 kB FE MR AR ELEMBEEFEHPHTH

e AR EE I oY & B TR 5 A R R A A Bk
2R ERH O o 81 11 S A R AR AR Ak o S Tk 28 P AR T, A
51— R G0 5 I R, e AR 2, HAb W5
T WS TR A R IR M T e Rk — &
FNASAL , T bk 4% R I A5 T AR ek /0 i A B R A
MW R AR WS L 50 B R L 340
Ik 285 R R A I R 3 S 3 AR AT, LA ) TR AR P AR
BB A0 [T HR 0 [ 55 X 3807 7 BV 0T 0 HR 3
rh R AR Al R Sy 2 T LR I e 1 AR -5 R e i
TSE S Wu Z5 ST 34 Bl 4ES 2R 1
JESEAIE R B (AL) AU A A= PR AE 280, 046 ChT

72

bR I 45 e, A0 45 B ik 4 B 1T AL (TCA ) s P9 T AR
(LA) 8] o AL ( SA) ik 4% B 1A F5 4 (V) |, A BT A0
PR PR, R ik 46 5 1t 75 R Jok 265 5% =6 400 a5 8 14 o
FIFEARARAR IR AR LR AT LA 3 30 R ) 5 7 o (1 R
KR | 2P Bt 5 Ik 245 B 110 28 3 3 3 BN 2K gt e 1
I A v ik 4 BB I VR I Bl 2 o 2 BT
21 AEBREIMTREMIER  FRRYR 92 il L
A R B EHE 2R HR B 1 OK B4, Bl 6 mo K BL, OK 2 5
FEHRHRBEAH L, 1T A T 36 B IX Jbk 28 JE J58 B 00 0t 37 et , T
REXT IS A R S — AR, Zhu 255 43 AT A T 8
OK Heif 7 H I BE A AL AR 3 10 2 3 SFCT 0 ik 4% e ot 37
1= ( choroidal blood perfusion, ChBP) , 35 fir! #if 11 £ 22
AR A0 H s AT HE A5 R B, 3 mo N ECER OK B2 F A AIK
FPRE TR RR A R R R % R R bk 4 i A R A
(CVI) B0k &% FE 6 40 10045 0 B S R B 49 L (FV %) F
R, I R 265 5542 3% T OK B2 o | /2 A4y 308 4 30 00 2 il 1
OK B 181717 Jok 245 52 V52 88 R L Y 08 1, S o AL P A e R
LAY L PR R L3 T A AF SR A 0.019% IR e B Bl
FF 9 HIR YR POT LA A O X I Pk 45 PSR PG 2 , 348 T fok 4% M5 .
TV T i (0 96 I 0 2 e V. 00 X I 3 U, BT SE 2%
VTR A HE R 25545 i T 3 R o B3 4 - B o ik 4% i U2
FISEIR T LA H Tk 265 JE ot 37 5 R B 1) 28 A 2 A 1l 4 A
[, 5 I 378 A8 Ak B BIF 9% 55 T B AR Ak B F 58 20, R R 3R T
T 22 KA A I 30 A0 4 HP Tk 285 1ML 3 1 A8 Ak, DAAEE Sy
AR 10 B 45 F- Bt R VI A A,
2.2 BN EHNINE A Ik IRIFIT & B EH R KR
FELTOG(RLRL) FRSF BB 9845 Ay B = Be 6 B L 2 D 4F
I, 5 H FT 4 JC S — bR, JC Ik BN KRR
Zhou %7 e PR% % RLRL BG4 L35 ik 28 JiJ52 2 A Fr 4
Fno W 2554 5N RS2 56 22 03T P02 R oy HIR Al A1) S 3 24
R R 20 g A1 5T (ECM) 98 5 2 1% L R o 5 S B
RS EY , Ml fi] 4 BRER S 7E LI ECM 5 30 RN 3 A0 & e op
P ZAE T, Sl R R, BT LA A 458 30 A0 AR JES AH
XPEECAS J2 1 [l R 25 B4 i RO o A7 5 & 1
RLRL AR5 5 TT 5| A ok 26 5 i 97 346 Jon, 248 11 4 o ik 4% s
JELRE ALV B Bt o, DT 008 T AR SR B T AR
PERROR | Tian 2557 % UK 2 A S — il g B2 1l
BRI LK) AV T4 I T IFLRE =22 ], kg AH 408 45 ) 12 1t 4R
SRNE IR, F30 A 4 ] ok 25 F 11 T 38 A4 Ak 4 1 %) 2 R
DR B P o7 8, B35 R AL i DL o 9 R sk A
7 K 118 20 6 P A DAL T Pk 2 RS R L ot 97 9
T, A AEDY R o 42 O R By 45 ARG 2 T g ik
B s (1) BRI T Jok 5 BV P8 0k 246 ot 7 VB 12 15 (2) 1T
I 2 20 3 4 A 0 T A S ) 559 3 R S A R A T, D
o fok 285 JSEC T 9 8 T B4 ELS RS, DL RIS T DL HE k%
FEA [ 2 VR ML 28 8 P 78 b i 2 T B AR A S A
3 HEMEXIEMEFRPIREENSET

UTAESK B P B AR A% A &, 78 5 ) 3T A0k
D5 1, AT VF 22 AHOC OB 5T, VR 22 B9F 9 E S 3 o ke o 2
T Bl LA G R A R S 0 o) I ol 4 4 o) R RS
SEFRAS S AT W B, Ak A AR R AR ORG 1 4% 7 AR
il ok 245 F 25 7 K ¥ hn Ui 2 22 B 5 d O TS 0.01% BT 4G



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

AR IRV IR IC 22 5 . D A 2 B O A o 9 R s %
BT I IR S ' B 1 R HE 2 Il 1 4 o R
T & A T IR, o1 AE 5 i Re 4k 3 YL AL
PR 52 2 25 K 19 5 A P 4T T2 285 19 I £ 0k 485 BB .
BREEAA L, 5K A MY K B TR R 2, 5t
R (PRl R A Ty G M AR i i HIR 80 B - g e e iy 0 HR
2 U, [a1FE 3-5 min, 4 wk K 1 NP RR AT 2 TR ) M
W, B BRER AT IR (2555 4k 25 IR I BT )
BIRYT , HOE IRYT SO EAS | FF L AT LARE Jin 2 B v oo 1
T Ik R B B B DX VR 2 L, S A TEAS R
Mo MR B B IE S 3 mo M2 Bz 7 HL HI ( TEAS)
) Eye-TEAS T , ik 45 B 52 B LA K2 Jok 46 R | 4L 19X A6 ot
it B A T B, AR G R T B S Ak ek B A B el
3, BB T WA B R IR T ROCR B, B Eye -
TEAS A3 528 X 7 A7 A S % el 62 Jok 246 A 00 ) By o,
ARVIE 22 35 P Y 2E . X% 68 Ml Ktk i Az ik, &
Eye—TEAS T i J5, #L P B 3% J2 (SVC) | # M BEIK 2
(DVC) k& B2 6 41 i 8 %% B (CC) (SFCT S H B8R
JYRTE A, AWESE S W 2 i &1 TS ik 45 B 6 20 1 A
I % BE b T, ok 4 BRI 2l 3, WK RN R -1
(ET-1,7F 1988 45 U5 5 ol ik 9 e 4B 1) 355 77 b v
TP 43 B A R — oA R i A WA R S PEA AR P I 5l )
WA AR ZE AR L B IR | Jok 4% BEE L K 400 19X i ot 7
N R A P a8 ik ) Oz AR R A SR, AR
o & I 7 N ot 2 K v P 2 32 O & s 1
e RIS 5 A 2 512 B 560 U+ 5 4 O30 400 By 45 7 v % Bk 4%
(1) 5D
4 BKBIEEX S FEMENTAR

VLA 75 T PR A R B4 B T R B 4 o e o ) 43
FHEYFA R RZ B0 2 F BTG A 67 o 72
rv Ik 28 R JEE A ATL A AT LA & B0 BATE i P ) SR A0 o
Z BT B L b — AL R (NO) BRI, 7B sh i S 46 26 1
Z AT NO 2 53 OB 5 3 A2 | BT FE & 4 i No i
il 700 2 0 S R 7 8 A SR AR 25 5 Ye WIFSE AN NO AT LA
AN Tk 265 R0 A5 B T 0 A5 ST UL, 552 i fk 25 . 1T 7657 B2 1 WA 4
T T 5 M i 90 AN 3R R B 0 W SN RS R B 3
PR 11 Jok 246 165 A4 3 32 22U I T Haller J2 F1 Sattler J2 1 4
o BXPHIZ 8D PN Ik 2% R it A5 AN 2% 6 16 R A0 ot 4
I3 PR e AR AT | ot A 235 R AT, 3 P 0 00 MR Ik &% 1 25 =
WD, AREIE K BRRE 3 T R A  F Ik 4% AR
ET-1 S HAZ R R R K I 5 FJH, T Ee & ET-1 it 5
W EZ K A(ETAR) %1k B(ETBR) 45 & 51 & T bk 4
PRI A5 B4 WA 406, 5 50Dk 4% B i 3 A8 AR 52 B0 A B R
Pan 25 S YRS MR AL FRUE I T RE AP FEH] omega—3 £
WAIE TR (w—-3 PUFAs) Al LIJRZZ T M & B, -3
PUFAs, F#51J& DHA 3@ i3 #0 ] ChBP (1) FEAI , 9 4% JL AR e
ALMEDE LR R, AN FEARR T R EE R TAE(—
Pl £ th A LS RS N 22 ) 51 9 ChBP T B AT L i b
FER -3 PUFAs #8453 Z2fift . 4 o-3 PUFAs (4 2Pk
FIA B8 AE R R A I R F 58 T 45 2HIESE 5, -3 PUFAs
I NG A AT e, Li 5 S s i g i
PRIk 2 B 95 BE AR A, & 31— F ER R RNA (cireFoxO1) AJ

I Ik 245 RS PN B 240 BE PR T35 0 KG9 R A RN RS TR W, D
TR PR A Tk 2% BRIl A ) R B A, T LA, G R T
circFoxO1 7K 2035 ik £ R 1l 78 ) fi s 0 2 T 7RG 97 ik
L)V E SRS
5 INGE

FARE T BE AR B2 BT FE 't R S A B T B
FE A B 4 5 v 22 BRI 0 340 S A IR+ LA A ik 45
b R TE T BN i B ik 4 B A R B 4 45U T AR AR &2
F-BeAE B 5, o B S B R aa p T B o e it =
%, (R R R AR R U B S AT
W E

25 LRk 7RI A i e R DR 4 FEE Y JER B I 9
KT HE WA AN AT 2 AR I HDK 2% AN [m] )23 Ik
ML A AR b SR BE AR A S Y, 38 BRI G , axX kAR
A B TIRATE— 2P0 5T A R e AL, 5036 B0A B 5
FBA R 5 B T8 - 308 1 B 95 T Brfe At B K
P o BRI OC T IR JEE ML A 55322 W 284k Jy T i 5
W HAD | e SE T B 2 AR SR — RN

P 28 M SRS B A SO AR £ 10 28

YE& STk A B - oK PR SR S B MR RS s EAERR
DI RE 5 JAG Ji T SCHRAGL R 5 SEAN IR AR T, B 0T, 18
B, AR D B R SR A R SO,

S %30k

(1] XU, B, TRBR. AL B A 5 4 76 3 0 K AE At e o
HIPEH. FRAEHR AR, 2023,39(8) :696-700.

[2] Baird PN, Saw SM, Lanca C, et al. Myopia. Nat Rev Dis Primers,
2020,6(1) :99.

(3] EPREMBITERE, BRI, MaiiT, %, ER s oe T
ARG, H ARSI IR PR 2024,42(2) 1172184

[4] Vincent SJ, Collins MJ, Read SA, et al. Retinal and choroidal
thickness in myopic anisometropia. Invest Ophthalmol Vis Sci, 2013,54
(4) :2445-2456.

[5] wigkig, skijekh, dezaale, 55 MUY B SR BRI T B 45
rhEsE Rt . EPRIR LA, 2023,23(4) :578-581.

[6] Hvid—Hansen A, Jacobsen N, Hjortdal J, et al. Low—dose atropine
induces changes in ocular biometrics in myopic children: exploring
temporal changes by linear mixed models and contribution to treatment
effect by mediation analyses. J Clin Med, 2023,12(4) :1605.

[7] Thakur S, Dhakal R, Verkicharla PK. Short—term exposure to blue
light shows an inhibitory effect on axial elongation in human eyes
independent of defocus. Invest Ophthalmol Vis Sci, 2021,62(15) .22.
[8] AR/, 5K, BRHERS, 55, & A & e vh ik 4 AR AL g 9T
e, TPARIRPDE S SR AR, 2022,24(5) :395-400.

[9] WRZEE, BRigfs, AR, 55, MIEIBIE B0 L3 I M4 il i mT
REBLHRIWESE. WIS A2 R (R 2R |, 2021,18(3) :263-266.
[10] RE3Cs, W2, sRFT, 5. AL X I A0 7 /0 48 Ik 2% 15 )
BERYSE MBS, R IR AR, 2021,21(1) :29-33.

[11] Jin WQ, Huang SH, Jiang J, et al. Short term effect of choroid
thickness in the horizontal meridian detected by spectral domain optical
coherence tomography in myopic children after orthokeratology. Int ]
Ophthalmol, 2018,11(6) :991-996.

[12] Chen Z, Xue F, Zhou JQ, et al. Effects of orthokeratology on
choroidal thickness and axial length. Optom Vis Sci, 2016,93(9) .
1064-1071.

73



EiRRRIZE 202518 £25% SE1H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
B8 3 {57§.1J0.2000@ 163.com

[13] Gonzdalez—Méijome JM, Faria—Ribeiro MA, Lopes—Ferreira DP, et
al. Changes in peripheral refractive profile after orthokeratology for
different degrees of myopia. Curr Eye Res, 2016,41(2) :199-207.
[14] M, SBM, BIRA, 5. MELRAREE 5 M I IE 5557 1 1 i
HRILHE Ik 2% B JEE 38 2% S LE BCBIF 5. ROBSBT E J&, 2017,37(5) .
431-434.

(15] mEF4s, DhURst, FAERAE. JLEETT AR I A B 28IV 52 5 S )
R TR] A5UDK 26 REJEE B AB AL 1) Meta 237, P B IR H- Gk 2 3k, 2023,13
(4) :185-189.

[16] hRBE R BL 2 S IRAUD G2 2, v 1 12 0T ip 2 R R 2 i
I IRPDGE ML 7 5 25 AR IR BTG it i MR 7 )L B 75 /41 3 L B
PPN KR (2022) . PARIRPDE A SRS RLA 2R, 2022,
24(6) :401-409.

[ 17] Bedrossian RH. The effect of atropine on myopia. Ann Ophthalmol,
1971,3(8) :891-897.

[ 18] Galvis V, Tello A, Parra MM, et al. Topical atropine in the control
of myopia. Med Hypothesis Discov Innov Ophthalmol, 2016,5 (3):
78-88.

[19] Chiang ST, Turnbull PRK, Phillips JR. Additive effect of atropine
eye drops and short —term retinal defocus on choroidal thickness in
children with myopia. Sci Rep, 2020,10(1) :18310.

[20] Yam JC, Jiang YN, Lee J, et al. The association of choroidal
thickening by atropine with treatment effects for myopia: two — year
clinical trial of the low — concentration atropine for myopia progression
(LAMP) study. Am J Ophthalmol, 2022,237.130-138.

[21] ZERFoR. AR B BTHE g MRBOT 3 L L 7 IR AR 2 H iy g, |
T2EE R, 2022.

[22] Sander BP, Collins MJ, Read SA. The interaction between
homatropine and optical blur on choroidal thickness. Ophthalmic Physiol
Opt, 2018,38(3) :257-265.

(23] XU, WEETF7, IMLLXL, 5. FMBEILBEE R 0.01% BTHE i i
IR IAYT 7 AR, [EPRIRBL R, 2023,23(8) :1279-1284.

(24] FKHEWT, Broamm. JRl2 s R BORTE T HLR 12 Hh i) 1 . BB 4
Z5IREE, 2022,50(5) :30-34.

[25] Chiang ST, Phillips JR, Backhouse S. Effect of retinal image
defocus on the thickness of the human choroid. Ophthalmic Physiol Opt,
2015,35(4) :405-413.

[26] B, RIWepK, JEFde, . Fkes s B A A B 0 4% A JE ik
ARG HE R B O ML TP 22 5. IRBLR LR 2023, 43
(2):131-136.

[27] g%, MoCsk, FFR. PONE S5 E RGP LET
ARSI BB S RS G2 30K, 2021,40(1) :60-62.

[28] Hung LF, Arumugam B, She ZH, et al. Narrow—band, long—
wavelength lighting promotes hyperopia and retards vision — induced
myopia in infant Rhesus monkeys. Exp Eye Res, 2018,176:147-160.
[29] Lan W, Feldkaemper M, Schaeffel F. Bright light induces
choroidal thickening in chickens. Optom Vis Sei, 2013, 90 ( 11):
1199-1206.

[30] Nickla DL, Thai P, Zanzerkia Trahan R, et al. Myopic defocus in
the evening is more effective at inhibiting eye growth than defocus in the
morning; effects on rhythms in axial length and choroid thickness in
chicks. Exp Eye Res, 2017,154:104-115.

[31] She ZH, Hung LF, Arumugam B, et al. The effects of reduced
ambient lighting on lens compensation in infant Rhesus monkeys. Vision
Res, 2021,187.:14-26.

[32] Xiong F, Mao T, Liao HF, et al. Orthokeratology and low —

intensity laser therapy for slowing the progression of myopia in children.

74

Biomed Res Int, 2021,2021:8915867.

[33] Torii H, Mori K, Okano T, et al. Short—term exposure to violet
light emitted from eyeglass frames in myopic children; a randomized pilot
clinical trial. J Clin Med, 2022,11(20) :6000.

[34] BRIGIE, S5, ERbA, 55 URMMDGAERIE D4 L
AT RO T, SCFT T ESE A IR, 2018,18(10) :63-64,106.
[35] Efh, XU, HTE. ANRBAR T LT 1AL B bk 46 15852 AR
ferdszm. E RS /N LIR Bk, 2023,31(3) :30-33.

[36] AP, 2K, Bhdi3l, S5 ARAE R Z06X 3T 0L 2 ik 2% 5
JEEJEE AN AR BT I B MR I B ) s [ BRERBL A, 2023,23(5)
791-796.

[37] Youssef MA, Shehata AR, Adly AM, et al. Efficacy of repeated
low—=level red light (RLRL) therapy on myopia outcomes in children: a
systematic review and meta — analysis. BMC Ophthalmol, 2024, 24
(1).78.

[38] KMk, e, LA, J5ILBHINE A IR RIT R BT 50t .
rh S IR R4, 2012,30(10) - 1143-1146.

[39] XIWHR, B/Na2, FEAE, 45, B0 R Y5 JLBE I @ AR 1AY7 e i
P 7 RAPPAG Je 4P 3. PRS0 SR IR, 2020,20(3) :483-485.

[40] 1745, AR, W BBL, 45, S5 ILRR IR R A XS jog B4 3T 0L 3R A5 1
A ML) T2 S k2 IR BE Y 52 ). P AR IR PO 2 5 W B 2
i, 2016,18(5) :264-268.

[41] TRERDY, FRAINE, 2MeRT, 45, o BRI LHR A8 5 LI [
RS L O 5% R ok 4% V5 88 5 ML 3L A8 ORI 2D T 5. AR R B 2R
2017,53(1) :39-45.

[42] ski®dE, #RWELL, &XHG, %5, OCTA il g B I A0 a8 2 4 IR i
ks RELJEE 2 B i i A8 A i BT 7 HE . TR BRI A, 2023,23(04)
597-601.

[43] Hirata A, Negi A. Morphological changes of choriocapillaris in
experimentally induced chick myopia. Graefes Arch Clin Exp
Ophthalmol, 1998,236(2) :132-137.

[44] Junghans BM, Crewther SG, Liang H, et al. A role for choroidal
lymphatics during recovery from form deprivation myopia? Optom Vis
Sci, 1999,76(11) :796-803.

[45] Shih YF, Fitzgerald ME, Norton TT, et al. Reduction in choroidal
blood flow occurs in chicks wearing goggles that induce eye growth toward
myopia. Curr Eye Res, 1993,12(3) :219-227.

[46] Mastropasqua R, Viggiano P, Borrelli E, et al. In vivo mapping of
the choriocapillaris in high myopia: a widefield swept source optical
coherence tomography angiography. Sci Rep, 2019,9(1) :18932.

[47] Mo J, Duan AL, Chan S, et al. Vascular flow density in
pathological myopia: an optical coherence tomography angiography study.
BMJ Open, 2017,7(2) :e013571.

[48] Wu H, Zhang GY, Shen MX, et al. Assessment of choroidal
vascularity and choriocapillaris blood perfusion in anisomyopic adults by
SS-OCT/OCTA. Invest Ophthalmol Vis Sci, 2021,62(1) 8.

[49] E1GoR. FRIBTEAExT L2 AR5 | AR A Rk 205 5 T 18 T 1t 9 F)
2. KBRS, 2021,

[50] Zhu Q, Zhao Q. Short—term effect of orthokeratology lens wear on
choroidal blood flow in children with low and moderate myopia. Sci Rep,
2022,12(1) :17653.

(517 Apmiil, SR A, 58, 4. K BE BT HE 5 i IR 3 3 L 2
B AR S5 Dk Z I 5L BE SR PR B2 ). IR BLHTRE R, 2023 ,43
(11) .887-892.

[52] (AR BRI HBNAT LHE D4 Z L) %
FH, VR, UG, 45 AR B LG IR R B AT L39S 4
I E R (2022) . FPAESIEGIR B4, 2022,40(7) :599-603.



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

[53] Zhou L, Xing C, Qiang W, et al. Low—intensity, long—wavelength
red light slows the progression of myopia in children: an Eastern China—
based cohort. Ophthalmic Physiol Opt, 2022,42(2) :335-344.

[54] Wu H, Chen W, Zhao F, et al. Scleral hypoxia is a target for
myopia control. Proc Natl Acad Sei USA, 2018, 115 (30):
E7091-E7100.

[55] Smith EL 3rd, Hung LF, Arumugam B, et al. Effects of long—
wavelength lighting on refractive development in infant Rhesus monkeys.
Invest Ophthalmol Vis Sci, 2015,56(11) :6490-6500.

[56] Gawne TJ, Ward AH, Norton TT. Long—wavelength (red) light
produces hyperopia in juvenile and adolescent tree shrews. Vision Res,
2017,140:55-65.

[57] Tian FF, Zheng DQ, Zhang J, et al. Choroidal and retinal
thickness and axial eye elongation in Chinese junior students. Invest
Ophthalmol Vis Sci, 2021,62(9) :26.

[58] NI, XUJ7, EW, 5. ;oG IRAE I B 2 b 7 AL Y
et hEhERIRRIRE, 2023,33(10) :986-989.

[59] 5K 9. ARG 2% J7 %) 2 A B ALK BUIR B 4544 B A RO I DAT
FrEEI BT, o E P EREERE, 2020.

[60] FEME&F. “PHBH 7T S F2 /0N LA T 00 v J8 e 400 A i R B 52
BmESE. AR TP ERZG R, 2023.

[61] sk AME, Yhatl, sk, & PELEET R BE I I3
BB TR 2% 15 JE R R B T 5 R Y R . R PR R AR,

2023,42(5) .551-557.

[62] MMl JeT OCT/OCTA Hi A IFJ 28 i o Ar H s T Fik 2%
AT RO AT ST, LR BEZG R, 2023.

[63] Powierza K, Zelazowska—Rutkowska B, Sawicka—Powierza J, et
al. Endothelin—1 serum concentration is lower in children and adolescents
with high myopia,a preliminary study. J Clin Med, 2020,9(5) :1327.
[64] Ye LY, Shi Y, Yin Y, et al. Effects of atropine treatment on
choroidal thickness in myopic children. Invest Ophthalmol Vis Sci, 2020,
61(14) .15.

[65] Zhou XT, Pardue MT, Tuvone PM, et al. Dopamine signaling and
myopia development: what are the key challenges. Prog Retin Eye Res,
2017,61:60-71.

[66] Carr BJ, Stell WK. Nitric oxide (NO) mediates the inhibition of
form—deprivation myopia by atropine in chicks. Sci Rep, 2016,6(1) ;9.
[67] Mathis U, Feldkaemper M, Wang M, et al. Studies on retinal
mechanisms possibly related to myopia inhibition by atropine in the
chicken. Graefes Arch Clin Exp Ophthalmol, 2020,258(2) :319-333.
[68] Pan MZ, Zhao F, Xie BT, et al. Dietary =3 polyunsaturated fatty
acids are protective for myopia. Proc Natl Acad Sei U S A, 2021,118
(43) :e2104689118.

[69] Li D, Liu C, Sun YN, et al. Targeting choroidal vascular
dysfunction vie inhibition of circRNA - FoxOl for prevention and

management of myopic pathology. Mol Ther, 2021,29(7) :2268-2280.

75



