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Changes in the Scleral Collagen and Elastic Modulus in
Experimental High Myopia
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China)

Abstract: Objective To investigate changes in the collagen expression and elastic modulus in scleral tissues of
experimental high myopia, so as to further explain the mechanism of high myopia. Methods Twenty one-month-
old New Zealand white rabbits were monocularly treated by eyelid suturation randomly to build an experimental
high myopia eye model. Eyes without such operation were set as the normal control. After 60 days, the experi-
mental high myopia eye models were successfully established by measuring the eye axis. The eyeballs were ob-
tained to assess three regions of the sclera (anterior, equatorial, and posterior area). The three regions of the
scleral tissues were separately divided into four groups. The first group was made into scleral strips for elastic
modulus measurement using an Instron5544. The second group was hematoxylin-and-eosin stained for observa-
tion of the scleral structures. The third group was used for electron microscopy to observe the size distribution of
collagen fibrils. The last group was homogenized, and the concentration of hydroxyproline was measured to de-
termine the collagen content. Results The elastic modulus, collagen content, and diameters of the collagen fi-
brils of each scleral region increased with age. The posterior sclera of high myopia had looser collagen fibril ar-

I fs HER:2017-07-18; &[5 H #1:2017-09-25
EEWH: RS AARPAEEGTIH (ZR2017PAOLL) |, INARA BE 25 T AR R R T 100 H (2016 WS0069 )
BEEE  LEWE, B Z4% , E-mail ; wangguohuil983@ 163. com



EREYMHE %335 F2H 2018%F4A
158 Journal of Medical Biomechanics, Vol. 33 No.2, Apr. 2018

rangement, less hydroxyproline concentration, and lower elastic modulus than the normal eyes. However, there

was no significant difference as for the anterior and equatorial sclera. Conclusions The remodeled posterior scle-

ra of high myopia has a looser collagen fibril arrangement, less collagen, and lower elastic modulus, which easily

causes expansion and deformation and thus lead to high myopia. The research findings provide the theoretical

guidance for high myopia prevention by targeting the collagen during early development.
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Fig. 1 Length of ocular anteroposterior axis before and after

establishment of the experimental high myopia eye model
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groups and experimental high myopia eye group
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age groups and experimental high myopia eye
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