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Changes of scleral structures and biomechanical properties in the
process of sclera post-embryonic development

HAO Shuang®, DENG Ai-jun®, WANG Guo-hui®(a. Department of Ophthalmology; b. Department
of Ophthalmology, Affiliated Hospital; c. College of Biological Science and Technology, Weifang Medical Uni-
versity, Weifang 261053, China)

Abstract: Objective To investigate the changes of morphological structures and biomechanical properties of
scleral tissues in rabbits at different month ages. Methods The eyeballs of 1, 2 and 3 month-old New Zealand
white rabbits were obtained for measuring the diameter and axial length, and the thickness of scleral tissues. Part
of the scleral tissues was used to observe scleral structures with HE staining, some other part was used to ob-
serve collagen fibrils by electron microscope, and the left part were cut into strips and used to test the elastic
modulus of the sclera on Instron 5544 system. Results The diameter, axial length of eyeballs and the thickness
of the sclera were increased with month age. The elastic modulus of scleral tissues was also increased with
month age. The numbers of scleral fibroblasts were decreased and the numbers of fiber bundles were increased
with month age. The diameters of collagen fibrils were increased with month age. Conclusions In the post-em-
bryonic stages, the structures of eyeball and sclera are changed continually, with growing numbers of thicker col-
lagen fibers, and the biomechanical properties of scleral tissues are improved correspondingly. The mechanism
of post-embryonic development in sclera is further explained in the study, which can provide theoretical guidance
for prevention of sclera-related diseases.
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#1 AERAHRKER REKEMIEERE(n=12)
Tab.1 Diameter, axis of eyeball and scleral thickness in rabbits of

different month ages

/A MREREA/mm IRAIHCE/mm JUBEEE R/ mm
1 15.10.5 13.6 0.3 0.31£0.01
2 17.1£0.2* 15.7£0.4" 0.40 £0.01"
3 17.7£0.1* 16.1£0.1" 0.47£0.02"

i " P <0.05, 5Hj— 7 # LbAL
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Fig.1 Elastic modulus of the sclera in rabbits of different month ages
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Fig.2 HE staining of the sclera in rabbits of different month ages (a) 1 month-old rabbits, (b) 2 month-old rabbit, (c¢) 3 month-old rabbit
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Fig.3 Electron microscope images of the sclera in rabbits of different month ages (a) 1 month-old rabbits, (b) 2 month-old rabbit,
(¢) 3 month-old rabbit
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