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[ Abstract] Objective To investigate the effects of different intensity of lighting on normal refractive
development and form deprivation myopia (FDM ) in guinea pigs. ~Methods A total of 108 healthy 3-week-old
guinea pigs were divided into normal refractive development guinea pigs (n=154) and FDM guinea pigs (n=54).
FDM models were prepared in FDM animals by occlusion of the left eyes using an opaque mask , and the bilateral eyes
were open in the normal refractive development guinea pigs. The guinea pigs were randomized to low (20 Ix) ,normal
(300 Ix) ,and high intensity-lighting (5 000 Ix) groups with a 12-hour light/12-hour dark cycle for 6 consecutive
weeks under LED light. The ocular biometry was performed in a two-week interval. Axial length ( AL) and dilated
diopter were measured by A-scan ultrasonography and retinoscopy, respectively, and were compared after different
lighting durations, and the change trends of them in normal refractive development and FDM guinea pigs were

evaluated. Results The AL values were not significantly different among low, normal and high intensity-lighting
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=0.365,P=0.697) ,and the AL was gradually prolonged over the lighting duration ( F . =353.750,
P<0.001). The diopters showed a statistically significant difference among different intensity-lighting groups (F,,,, =
3.576,P=0.034). The diopter in high intensity-lighting for 4 weeks was (+2.75+2.15) D,which was significantly
higher than (0.41+3.07) D in the normal refrective development guinea pigs ( P<0.001). In the FDM guinea pigs,

groups (F,,,,

both AL and diopter were not significantly different among low, normal and high intensity-lighting groups ( F
0.105,P=0.900; F,,,,

groups ( F, . =408.302,27.407;both at P<0.001). The diopter in FDM eyes of low intensity-lighting for 2 weeks
was (+2.35+£1.95) D, which was higher than (+1.90+£0.97) D before lighting, with no statistically significant

group =

=0.973,P=0.387),and significant differences were seen in AL and diopter among three

difference between them (P >0.05). The AL was shortest and the AL change was smallest in normal refractive
development guinea pigs of high intensity-lighting group. The diopter change in FDM guinea pigs of the low intensity-
lighting group was significantly smaller than that in the normal intensity-lighting group ( P<0.001) ,with a transient
hyperopia drift.  Conclusions The 5 000 Ix lighting can slow down the development toward myopia in the normal

refractive development eyes,and 20 Ix lighting tends to delay the progression FDM eyes with a hyperopic shift after

lighting for 2 weeks.
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Figure 1 Guinea pig model of monocular FDM
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Table 1 Comparison of AL of normal refractive development guinea pigs

after different lighting duration among three groups (xxs,mm)

AN [ B i ] AL

415 s :
ol I T iR 2 & Y IR 4 JE IR 6
EHGREDOEMAL 36 7.97x0.21  8.21+0.06"  8.36+0.11"  8.57+0.08"
ISR 2 o M L 36 7.90£0.16  8.24x0.14°  8.42+0.10"  8.61=0. 14"
SR S IR A 36 7.95:0.14  8.22+0.09°  8.35:0.10"  8.53%0. 10"

HEFypy =0.365,P=0.697; Fy y =353.750,P<0. 001. 54 [ 4 P4 6 IR i b %2, “ P<0. 001 5

545 B AL 2 R H B, P<0. 001 55 4% [ 41 B I 4 JAT HL 22, P<0. 001 (2 52 ik 75 I
7 250 M7, Bonferroni #5%y) AL HRAH 1<

baseline,“P < 0. 001; compared with respective 2-week lighting, "P < 0.001; compared with
respective 4-week lighting, “P<0. 001 ( Repeated measures two-way ANOVA, Bonferroni test)
AL:axial length

®2 EREXXBBERARRBEXRATERBHEEXELLR (xxs,D)
Table 2 Comparison of diopter of normal refractive development guinea pigs

after different lighting duration among three groups (xs,D)

N ASTA) ' e At i) JiEt e
21 51 R %% —
It BRI IR 2 JA e IE 4 g6
IEHSRECIRA 36 +1.62x1.46 +2.00%1. 56 +1.1322.21 +0.85+2.24
IG5 3 e IR 41 36 +1.70+1.24  +1.27+2.21 +0.41+3.07 +0.27+2. 66
1o G IR AL 36 +1.92+1.36 +2.08+1.53 +2.75+2.15%  +2.03£2.45

YE:Fyy =3.576,P=0.034; Fyyyy =2.739, P=0.058. 55 £ [ iF 1] G 38 J 5% B8 41 b, * P <

0. 01 ( &2 I 4k % 5 3 Jy 22 72 7 , Bonferroni 45 %5 )
Note: ', = 3.576, P = 0.034; F, = 2.739, P = 0.058. Compared with respective low

intensity-lighting group, " P<0. 01 ( Repeated measures two-way ANOVA , Bonferroni test)
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x3 FDM BRREAREREXBANFNEAE AL b (x£s, mm)
Table 3 Comparison of AL of FDM guinea pigs after different lighting

duration among three groups (x*s, mm)

AT G B ] AL

45 iR % -

6 HHi JEIE 2 JE IR 4 SR 6 A
EHIRERRA 18 7.910. 17 8.17+0. 15° 8.45+0. 16" 8.70+0. 16°
13 32 5 R 4 18 7.92+0.21 8.21+0. 16" 8.41+0. 16" 8.58+0. 14
o o O B 4l 18 7.91+0. 19 8.25+0.17° 8.43+0. 16" 8.60+0. 19¢

i Fyp =0.105,P=0.900; F,; =408. 302, P<0.001. 5% F % BT L #K, " P<0. 001 5 %
B 2L IR 2 8 Hee, " P<0. 0015 5 46 41 OB IR 4 8 HLA L P<0. 001 (28 42 W 2 i (R % )y
F253 W7, Bonferroni K242 )  FDM JB 32 R 35 P 4 5 AL - HRAh A< 2

Note: F,,,, = 0.105, P = 0.900; F,, = 408.302, P<0.001. Compared with respective pre-
lighting, * P<0. 001 ; compared with respective 2-week lighting,” P<0. 001 ; compared with respective
4-week lighting, “P<0. 001 ( Repeated measures two-way ANOVA , Bonferroni test) FDM: form
deprivation myopia;AL:axial length

% 4 FDM FR R A [E 38 5t IR 48 A [ St BB B i8] J& ¢ B bE 38 (w25, D)
Table 4 Comparison of diopter of FDM guinea pigs after different lighting
duration among three groups(x=s,D)
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deprivation myopia
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Figure 2 Change trend of AL and diopter in various groups A :Change trend of AL in the normal refractive development guinea pigs  B:Change

trend of diopter in the normal refractive development guinea pigs C:Change trend of AL in FDM guinea pigs D :Change trend of diopter in FDM guinea

pigs Compared with the low intensity-lighting group,*P<0.05 AL:axial length
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