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Collagen density and morphologic change of sclera in guinea pigs with

negative lens-defocused myopia
Long Qin,Ai Fengrong ,Li Ying. Department of Ophthalmology, Peking Union Medical College Hospital , Peking
Union Medical College ,Chinese Academy of Medical Sciences,Beijing 100730, China

Abstract Objective The development of the eye refractive state could be manipulated with spectacle lenses, and it is
commonly associated with the changes in collagen structure of sclera. The aim of present work was to investigate whether defocus
through negative lens alters the density and morphology of sclera collagen in guinea pigs. @ Methods The negative lens-
defocused myopia was induced by monocularly defocusing by-10 D lens in the right eyes of 20 newborn guinea pigs weighted
70 - 90 grams. The fellow eyes of the guinea pigs were as self-control. Other 10 normal guinea pigs were as normal control. After
28 days of defocusing,the diopter was examined by retinoscopy. Ten model eyes and 5 normal eyeballs were enucleated and the
scleral sample was dissected for Van Gieson staining and transmission electronic microscopy examination. Results On the 28
days,the mean diopter value was( —1.28 +0.39) D, showing a significant change in comparison with the fellow eyes( +4. 67 +
1.01) (P <0.05) ,and the considerably difference was found in mean difference value of both eyes between lens-defocused group
and normal control group( P <0.05). The collagen density of sclera at the posterior region of model eyes were significantly lower,
and the collagen fibrillar diameter was significantly thinner in posterior sclera in the model eyes compared with fellow eyes (P <
0.01). The positive correlation was revealed between refractive status and collagen density (r =0.84,P <0.01). However, no
significant difference was found in the density and fibrillar diameter of anterior sclera in the model eyes compared with fellow eyes
(P >0.05), and no significant difference was revealed in refractive status, collagen density fibrillar diameter in fellow eyes
compared with normal control eyes( P >0.05). The collagen staining was weaker in model eyes than the fellow eyes and normal
eves. The collagen fibers were thinner and presented the irregular arrangement in the model eye under the transmission electronic
microscope. Conclusion The lower collagen density and thinner fibrillar diameter in the posterior sclera imply that collagen
accumulation is preferentially reduced at the posterior region of sclera in defocused eye.
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Table I The refractive status, collagen density and collagen diameter of contralateral
eyes from lens-defocused group and normal control group on the 28th days(z )

Collagen density (0D value) Collagen diameter{nm)

Refractive

Group D
status( D) Posterior sclera  Anterior sclera  Posterior sclera  Anterior selera

4.35¢1.05 64.36¢1L.77 57.809.16
+4.80£0.91  6.27+1.30 430095 70.57:8.36  50.23£10.76
Normal left eye S 45.05+1.08 6.84:1.46 4.37:0.94 66.35+8.82 56.15:9.49
F 0.25 0.37 0.21 0.55 0.43
P >0.05 >0.05 >0.05 >0.05 >0.05

Contralateral eye 10 +4.67£1.01  6.30£1.09

Normal right eye S

(One-way AONVA)









