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Biomechanical properties of fibroblasts after posterior scleral rein-
forcement treatment for rabbit experimental myopia

TIAN Hai-xia, WANG Chao-ying, CHEN Wei-yi, WANG Guo-hui, ZHANG Quan-you(1.
Graduate College of HeBei Medical University, Shijiazhuang 050017, China. 2. Department of Ophthalmology,
Bethune International Peace Hospital of PLA, Shijiazhuang 050082, China; 3. Institute of Applied Mechanics &
Biomedical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Objective To evaluate the biomechanical properties of fibroblasts for rabbit experimental myopia after
Posterior Scleral Reinforcement (PSR) treatment, and discuss the mechanism of PSR in myopia treatment as
viewed from biomechanics. Method 45 rabbits of three-week-old were randomly monocular treated by eyelid su-
ture to prepare experimental myopia eye. After 60 days, the experimental myopia eyes were divided into two
groups randomly. Group A was treated by PSR. Group B was treated by similar operation without placing rein-
force strap. After three months and six month, the fibroblasts from each group were isolated and cultured in vitro
respectively. The cultured cells were then determined to be fibroblasts by using immunocyte chemistry method.
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Micropipette aspiration technique was used to investigate the viscoelastic properties of the fibroblasts from each

group with mechanical model of semi-infinite somatic cells. Results

Three months after operation, the viscoe-

lastic properties of the scleral fibroblasts in Group A and Group B exhibit no significant difference ( P>0.05) three

months and six months as well ( P>0.05) after operation with the equilibrium modulus, E, ,

and apparent vis-

cosity, u of the scleral fibroblasts in Group A (E = (361.2 + 121.1)Pa.u =(2928.2 +669.4) Pa - s) compared
with that in Group B ( E =(347.6 + 82.1)Pa. u =(2820.6 + 593.5)Pa - s). Neither in Group A nor Group B, the
E_ and y at different stages after operation have significant difference ( P>0.05). The E_ and p in transition
zone tissues at different stages after operation have no significant difference( P >0.05) either. Conclusions The
enhancement of PSR is caused by transition zone tissues and the strip itself.
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Tab.1 Length of Ocular anteroposterior axis before and after
form deprivation (X = sd)
FE R/ mm i R IR/ mm
SLEHT 12.29 +0.85 12.13 +0.63 *
LR 15.14 +0.48 14.69 +0.53*

I G RIRIRAT LA, * P >0. 05, 5 LHIRA b4, *P <0.05
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Tab.2 Diopter of rabbits eyes before and after form deprivation

[(xxsd)°]

SLEGER/° Xt ERAR/°
STURT 7.90 £0. 68 7.35£1.09*
LR 5.85£1.40 7.65 +1.16*

I G RBIRA LR, * P >0.05; 5 LHIRA b4, *P <0.05

Bl RS RASEER RIS EHER( x400)
Fig.1 Immunocytochemistry showing the fibroblasts. a:
Vemintin( +), b: Desmin{ — ), ¢: keratin( —-), d: S-100
(=). (x400)
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Tab.3 Comparison of Young’s modulus in scleral fibroblasts of
experimental eye with control eye at different stages after surgery
[n=10, (xxsd)Pa]

SR/ Pa St BEHR/ Pa
3 H 352.1 +8 523 341.8+91.1*
6 H 36 122 +121.1 347.6 £82.1%

I G RIRIRAL LR, * P >0. 05, 5 LHIRA k4, *P>0.05
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Tab.4 Comparison of viscoslastic properties in scleral fibroblasts
of experimental eye with control eye at different stages after sur-
gery [n=10, (x+sd) Pa-s]

KR/ (Pa - 5)
3A 2873.3 £615.4

S BEHR/ (Pa - s)
2 818.3 £590*

6 A 2.928 2 +669. 4 2 820.6 +593.5*

. HRBIRALE, * P >0.05; 5501 AR4AH i, *P>0.05
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Tab.5 Comparison of Young’s modulus of fibroblasts between
two locus of experimental eye at different stages after surgery [ n
=10, (xxsd)Pa]
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3H 6H
IR X 352.1+85.3 361.2 £121.1°*
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gery [n=10, (xtsd)Pa - s]
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