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Abstract: [ Objective] To explore a new model for lens—induced myopia (LIM) in mice and describe the changes of
diopter and ocular biological parameters. [Methods] Twenty—seven 21-day—old C57BL/6 mice were divided into three
groups (ratio, 5:1:3): LIM group, plano lens (PL) group and normal control (N) group. The right eyes were intervened
while the left eyes were left as control. The refraction was detected with retinoscopy after the pupils were dilated with com-
pound topicamide and ocular axial length was measured by optical coherence tomography (OCT) in vivo at baseline and 1,
2, 3, and 4 weeks after the intervention. Paired ¢ test was performed between left and right eyes within each group.
Welch’s ANOVA was used for comparison among the three groups. When the difference was statistically significant, the
Dunnett’s T3 was used to correct P value for pairwise comparison.[Results] After 2 weeks of defocus induction, the refrac-
tion of the intervened eye in LIM group shifted to myopia about (-2.55+1.54) D(1=6.430, P<<0.000 1), and the ocular ax-
ial length (AL) increased about (0.051+0.024) mm (¢=7.837, P<<0.000 1). The difference of interocular change in refrac-
tion in LIM group compared with PL group and N group was =2.30 D (P=0.014) and -2.55 D (P<<0.000 1), respectively.
The difference of interocular change in AL in LIM group was 0.048 mm (P<0.000 1) and 0.047 mm (P<0.000 1) com-

pared with that in PL group and N group, respectively. With the extension of intervention time, the degree of myopia drift
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increased. [ Conclusion] In this study, a clasp—based and detachable LIM model was described and validated. After 2

weeks of intervention, the refraction shifted significantly toward myopia and the AL increased significantly. The LIM model

is simple to construct and can provide a reference for the model construction of animal experiments in myopia research.
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Fig. 1 Mouse Lens—induced myopia model
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Fig.2 Q-Q Plots of interocular differences in refraction and ocular dimensions
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Table 1 Summary of refraction and ocular dimensions in LIM mice, PL mice and Normal mice
(x+s)
Group Eye Tim(li/ n Refraction/D AL/mm ACD/mm LT/mm VCD/mm RT/mm CT/mm
wee

LIM Right (LIM) 0 15 5.20+1.49 3.091+£0.048  0.293+0.036  1.821+0.034 0.733+0.030 0.169+0.017 0.075+0.009
Left (Fellow) 5.12+1.21 3.090+£0.058  0.296+0.039  1.819+0.035 0.725+0.028 0.176+0.008 0.074+0.008
Right (LIM) 2 14V 1.17+1.25 3.212+0.065 0.338+0.041  1.930+0.040 0.678+0.027 0.177+0.013 0.090+0.015
Left (Fellow) 3.63+0.95 3.158+0.072  0.324+0.049 1.921+0.046 0.665+0.036 0.173+0.010 0.073+0.008
Right (LIM) 4 4 -1.63+0.25 3.335+£0.022  0.381+0.025 2.033+0.010 0.668+0.030 0.167+0.023 0.085+0.008
Left (Fellow) 1.94+0.24 3.279+0.031 0.376+0.016  2.038+0.012 0.622+0.017 0.169+0.012 0.074+0.007
PL Right (PL) 0 3 3.58+0.14 3.125+0.005 0.335+0.009  1.823+0.013 0.713+0.033 0.174+0.011 0.080+0.007
Left (Fellow) 3.58+0.38 3.089+0.013 0.341+0.012  1.808+0.006 0.695+0.018 0.173+0.007 0.073+0.004
Right (PL) 2 3 2.92+0.38 3.249+0.007  0.368+0.002  1.969+0.009 0.665+0.024 0.165+0.017 0.083+0.004
Left (Fellow) 3.17+0.14 3.211£0.011  0.328+0.046  1.954+0.003 0.680+0.055 0.171+0.020 0.078+0.005
Right (PL) 4 3 1.67+0.52 3.320+0.003 0.391+0.023  2.037+0.014 0.636+0.034 0.169+0.006 0.087+0.003
Left (Fellow) 1.92+0.14 3.274+0.005  0.371+0.035 2.019+0.007 0.629+0.023 0.180+0.012 0.076+0.001
N Right 0 9 5.19+1.31 3.101+£0.028  0.330+0.015 1.811+0.036 0.692+0.028 0.185+0.014 0.084+0.014
Left 5.14+1.28 3.116+£0.024  0.332+0.025 1.822+0.031 0.690+0.023 0.184+0.014 0.088+0.012
Right 2 9” 5.75+0.46 3.229+0.038  0.351+0.035 1.950+0.022 0.663+0.045 0.181+0.010 0.084+0.009
Left 5.69+0.53 3.241£0.024  0.359+0.024 1.957+0.023 0.653+0.024 0.187+0.009 0.085+0.008
Right 4 9 3.50+0.90 3.304£0.047  0.376+0.023  2.029+0.032 0.634+0.016 0.174+0.015 0.091+0.009
Left 3.50+0.43 3.318+£0.044  0.384+0.023  2.032+0.028 0.627+0.019 0.185+0.015 0.089+0.009

LIM, lens—induced myopia; PL, plano lens; N, normal control, AL, axial length; ACD, anterior chamber depth; LT, lens thickness;

VCD, vitreous chamber depth; RT, retinal thickness; CT, corneal thickness. 1) n=15 for Refraction. 2) n=8 for Refraction.
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A: Experimental procedures and data collection flow diagram. B: Refractive development growth curves of lens—induced myopia (LIM) mice, plano
lens (PL) mice and normal control (N) mice. Refraction indicated the change of difference between the right and left eyes from baseline. From the second
week of intervention, the averaged refractions of the LIM group were significantly more myopic than those of the PL or N groups. The sample sizes of
LIM, PL and N group were 10, 3, 4 in the first week, 15, 3, 8 in the second week, 10, 3, 4 in the third week, 4, 3, 9 in the fourth week, respectively. C:
Ocular axial length (AL) development growth curves of LIM mice, PL mice and normal mice. AL indicated the change of difference between the right
and left eyes from baseline. After at least one week of intervention, the averaged AL of the LIM group were significantly longer than those of the PL or N
groups. The sample sizes of LIM, PL and N group were 9, 3, 4 in the first week, 14, 3, 9 in the second week, 9, 3, 4 in the third week, 4, 3, 9 in the fourth
week, respectively. D: Bar charts summarizing refractions of lens induced eyes and fellow eyes in LIM mice (n=15) and PL mice (n=3), and both eyes in
normal mice (n=8) after 2-week intervention. In LIM group, lens induced eyes were more myopic than the fellow eyes. E: Grouped data show that the
change of interocular differences in refraction from baseline in LIM mice (n=15) were significantly more myopic shifts as compared to those in PL mice (n
=3) and normal mice (n=8). F: Bar charts summarizing AL of lens induced eyes and fellow eyes in LIM mice (n=14 and PL mice (n=3), and both eyes in
normal mice (n=9) after 2—week intervention. In LIM group, lens induced eyes had longer AL than the fellow eyes. G: Axial elongation in LIM mice (n=
14) was significantly larger than that in PL mice (n=3) and normal mice (n=9). 1) P < 0.05, 2) P < 0.01, 3) P < 0.001, 4) P < 0.000 1, Dunnett’s T3-ad-
justed multiple comparison, LIM vs. PL. 5) P < 0.05, 6) P < 0.01,7) P < 0.001, 8) P < 0.000 1, Dunnett's T3—adjusted multiple comparison, LIM vs. nor-
mal control. 9) P < 0.05, 10) P < 0.01, 11) P <0.001, 12) P < 0.000 1, paired t—test, Left vs. Right eyes.
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Fig.3 Refraction and AL changes of LIM mice, PL mice and normal control mice
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Table 2 Summary of change of interocular differences in refraction and ocular dimensions in LIM mice, PL mice and

Normal mice (x+s)
Time/ _AL —/
Group n Refraction/D AL/mm Refraction ACD/mm LT/mm VCD/mm RT/mm CT/mm
week
(mm/D)
LIM 2 149 -255+1.54Y  0.051+0.024" -0.020  0.015£0.043  0.005+0.009  0.003£0.051  0.011£0.020 0.016+0.020*
4 4 -331£0.13"  0.055+0.015” -0.017  0.001£0.021 0.000£0.002  0.029+£0.052  0.016+0.026  0.008+0.010
PL Control 2 3 -0.25+0.75 0.003+0.006 -0.012 0.045+0.052  0.001£0.006  —0.034+0.071 -0.007+0.010 -0.003+0.013
4 3 -0.25+0.66 0.011+0.012 -0.044 0.026+0.046  0.002+0.006 —0.010£0.025 -0.012+0.010 0.005+0.007
Normal Control 2 9  0.00£0.38 0.003+0.011 - -0.006+0.022  0.004£0.009  0.008+0.032 -0.007+0.009" 0.003+0.011
4 9 -0.06+1.21 0.001+0.004 -0.017  -0.006+0.019 0.008+0.007”  0.005+0.032 -0.011+0.019 0.007+0.011
2W, ANOVA, P” - - 0.004 8 0.000 1 - 0.220 6 0.605 0 0.669 9 0.084 0 0.155 6
2W, LIM vs PL, P - - 0.014 0 <0.000 1 - - - - - -
2W, LIMvs N, P” - - <0.000 1 <0.000 1 - - - - - -
4W, ANOVA, P” - - 0.000 7 0.0122 - 0.550 2 0.085 6 0.491 6 0.220 3 0.878 9
4W ,LIM vs PL, P - - 0.020 6 0.013 7 - - - - - -
4W, LIMvs N, P” - - <0.000 1 0.008 2 - - - - - -

LIM, lens—induced myopia; PL, plano lens; N, normal control; AL, axial length; ACD, anterior chamber depth; LT, lens thickness; VCD,

vitreous chamber depth; RT, retinal thickness; CT, corneal thickness. Interocular differences indicated the change of difference between the right and

left eyes from baseline. 1) P < 0.05, 2) P <0.01, 3) P<0.001, 4) P <0.0001, paired t—test, Right vs Left eyes. 5) Welch’s ANOVA, LIM mice vs.

PL mice vs. normal control mice. 6) Dunnett’s T3—adjusted multiple comparison, LIM mice vs. PL mice. 7) Dunnett’s T3-adjusted multiple compari-

son, LIM mice vs. normal control mice. 8) n=15 for Refraction. 9) n=8 for Refraction.
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