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[Abstract] Objective To build a mouse model of defocus myopia based on an anti-scratch device and
dynamically analyze changes in the ocular parameters using optical coherence tomography (OCT). Methods Twenty
SPF-grade 21-day-old C57BL/6] mice were selected and randomly divided into a defocus group and a normal control
group using the random number table method, with 10 mice in each group. Mice in the defocus group wore an anti-
scratch defocus device containing a —25.00 D lens on their right eyes. Mice in the normal control group were not
subjected to special treatment. On days 7, 14, 21, and 28 after modeling, diopter was measured using a viroscope,
and axial length (AL), anterior chamber depth (ACD), lens thickness (LT), vitreous cavity depth (VCD), retinal
thickness (RT) and choroidal thickness (ChT) were measured using OCT. During the experiment, the device wear
and activity status of the mice were observed, and whether the lens was scratched and the anterior segment status of
the mice were observed under a slit lamp microscope. The care and use of experimental animals followed the Guide
for the Care and Use of Laboratory Animals, and the experimental protocol was approved by the Animal Research
Ethics Committee of the Anhui University of Science and Technology First Affiliated Hospital (No. 2025-SY-Q001-
001). Results Four weeks after modeling, the right eye refraction, AL and RT were +0.02(-0.25, +0.10)D
3.39(3.36, 3.45)mm, 0.16(0.14, 0.19) mm in the normal control group, respectively, and —2.21(-2.54,
-1.29)D, 3.66(3.61, 3.76)mm, and 0.20(0. 18, 0.21)mm in the defocus group, respectively. Compared with

the normal control group, the right eye refraction of mice in the defocus group decreased, AL increased, and RT
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thickened, with statistically significant differences (Z = —3.790, —3.638, —2.576; all P<0.05). There were
statistically significant overall differences in refraction, AL, ACD, LT, VCD, RT and ChT in the defocus group at
different time points after modeling ( H = 34. 647, 35.136, 26.844, 10.978, 19.347, 18.269, 27.082; all P<
0.05). Among them, at 3 weeks of modeling, the refractive power decreased compared with 1 week of modeling, AL
and LT increased compared with 1 week of modeling, ACD, VCD, and RT increased compared with 1 and 2 weeks of
modeling, and ChT became thinner compared with 1 week of modeling (all P<0.001). At 4 weeks of modeling, the
refraction decreased compared with 1, 2, and 3 weeks of modeling, AL and RT increased compared with 1 and
2 weeks of modeling, ACD increased compared with 1 week of modeling, and VCD and ChT decreased compared with 1
and 2 weeks of modeling (all P<0.001). During the experiment, no lens detachment and obvious scratches were found;
the mice were in normal activity, and no obvious stress reaction or eye infection was observed. ~ Conclusions The

anti-scratch defocus device has good stability and can successfully induce myopic phenotypes in mice. The decrease

in refraction of the defocus myopia model is related to the increase of AL, thinning of ChT and thickening of RT.
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Figure 1 Structure diagram of the anti-scratch device
A: =25.00 D lens B: Round buckle C: Anti-scratch nail plates
D: Silicone gasket E: Sewing holes
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Figure 2  Schematic diagram of a mouse eye wearing the anti-
scratch device The device was sutured and fixed around the right orbit
of the mouse using a 4-0 suture, and the lens should be kept parallel to

the cornea to avoid pressing the eyeball
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Figure 3 OCT images and measurement schematic of the mouse
eye A Schematic diagram of AL, ACD, LT, VCD measurements
OCT: optical
coherence tomography; AL: axial length; ACD: anterior chamber depth;

B: Schematic diagram of RT and ChT measurement

LT: lens thickness; VCD: vitreous cavity depth; RT: retinal thickness;
ChT: choroidal thickness
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Table 1 Comparison of ocular parameters between the right mouse eye of defocus group and normal control group [M(Q,, Q) ]

A5 FEAR JEIEEE (D) AL(mm) ACD(mm) LT(mm) VCD(mm) RT(mm) ChT(mm)
EHXERA 10 +0.02(-0.25,+0.10) 3.39(3.36,3.45) 0.43(0.41,0.43) 2.14(2.14,2.15) 0.57(0.56,0.59) 0.16(0.14,0.19) 0.07(0.06,0.08)
Bl 10 -2.21(-2.54,-1.29) 3.66(3.61,3.76) 0.42(0.37,0.51) 2.13(2.06,2.39) 0.57(0.54,0.58) 0.20(0.18,0.21) 0.06(0.05,0.06)
ZAH -3.790 -3.638 -0.303 -0.077 -0.379 -2.576 -1.818
P{H <0.001 <0.001 0.762 0.939 0.705 0.010 0. 069

# : (Wilcoxon #5)
Note: (Wilcoxon test)
choroidal thickness

AL RN E s ACD : B 5 TR BE 5 LT AeBRUARISEBE 5 VO « BT PR P VR FE 5 R 400 DO S JEE B 5 T Jk 4 G P
AL: axial length; ACD: anterior chamber depth; LT: lens thickness; VCD:

vitreous cavity depth; RT: retinal thickness; ChT:

®2 BEADMREEFENESARRBSHLR(M(Q,,0,)]

Table 2 Comparison of ocular parameters of mouse right eye in defocus group among different time points of modeling [ M(Q,, Q;) ]

Fisf ] [E¥ Ny JEEEE (D) AL(mm) ACD(mm) LT(mm)
1 10 +4.00( +3.54,+4.19) 3.13(3.12,3. 14) 0.10(0.10,0.12) 2.00(1.99,2.06)
2 JH 10 +1.58(+1.13,+2.25) 3.25(3.24,3.25) 0.21(0.21,0.22) 2.19(2.19,2.20)
A 3 A 10 -1.25(-1.27,-1.13)" 3.51(3.48,3.58)" 0.46(0.41,0.54)™ 2.08(1.89,2.90)"
TEA 4 J] 10 -2.21(-2.54,-1.29) ™ 3.66(3.61,3.76)™ 0.42(0.37,0.51)*" 2.13(2.06,2.39)
H1H 34. 647 35.136 26. 844 10. 978
P1H <0. 001 <0. 001 <0.001 0.012
Hsf [ FEA VCD(mm) RT(mm) ChT(mm)
&1 10 0.61(0.61,0.62) 0.18(0.18,0.18) 0.13(0.13,0.13)
A2 JH 10 0.63(0.62,0.64) 0.18(0.18,0.18) 0.10(0. 10,0. 10)
13 10 0.63(0.62,0.66)™ 0.19(0.19,0.20)* 0.08(0.07,0.09)"
AL 4 JH 10 0.57(0.54,0.58)™ 0.20(0. 18,0.21)® 0. 06(0. 05,0.06) ™
HAH 19. 347 18.269 27.082
P1H <0. 001 <0. 001 <0.001

I (Kruskal-Wallis #:%, Dunn #238) 548 1 8 H4E,"P<0. 001 ; 55 35488 2 JH b5, "P<0. 001 ; 55 54 3 J& He e, P<0.001 AL R ¥ ;

ACD :HIT D R EE ; LT SRS ; VOD - BERE A R ; RT - DL BEELIE ; ChT : [JR 46 IR

Note: (Kruskal-Wallis test, Dunn test)

weeks of modeling, °P<0.001
ChT: choroidal thickness

Compared with 1 week of modeling,

2P<0.001; compared with 2 weeks of modeling, "P<0. 001; compared with 3

AL: axial length; ACD: anterior chamber depth; LT: lens thickness; VCD: vitreous cavity depth; RT: retinal thickness;
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