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Biomechanical property comparison of in vivo eyeball with in vitro scleral

bands in experimental myopia
Gao Tieying, Wang Chaoying, Chen Weiyi, Wang Xiaojun, Wang Hongxia. Depariment of Ophthalmology,
Bethune International Peace Hospital , Shijiazhuang 050082, China

Abstract Objective The etiology and pathogenesis of myopia are still under clear. Biomechanics is a way that to use
biomechanical method and theory understand motion and deformation of life body quantitatively. This study was designed to
evaluate the effect of two different mechanical indexes in guinea pigs with lens-induced myopia and discuss the pathogenic
mechanism of myopia based on mechanical analysis. Methods Experimental myopia model was created in 10 lateral eyes of 10
two-week-old guinea pigs by stitching a — 10. 00 DS lenses on the skin of inner and outer canthus for 45 days, and the normal
fellow eyes were as controls. The diopter and ocular axial length were examined with skiascope optometer and A sonography before
and after operation. After 45 days, instron-5544 biomechanical machine was used to test biomechanical properties of the whole
eyeball in vivo by measuring the ocular volume changes upon different pressure. The guinea pigs were sacrificed after experiment
and 15 mm x 3.5 mm of posterior scleral bands were obtaind and stored in — 80 °C for the test of biomechanical properties,
including stiffness coefficient, scleral band creep rate and elastic modulus. The use of experimental animals followed the
Regulation for the Administration of Affair Cincerning Experimental Animals by State Sciencd and Technology Commission.
Results The experimental myopia was successfully induced in the model eyes with the mean diopter of ( —5.85 +0.75)D,
showing a significant difference in comparison with before induce ( +2.63 £0.43)D(t=41.61,P <0.05). The ocular axis was
considerably enlonged after induce of lens in comparison with before induce(7.39 +£0. 08 mm versus 9.29 £0. 11 mm,¢ =28.33,
P <0.05). The stiffness coefficient and elastic modulus were reduced in experimental eyes compared with control eyes(¢=6.13,
t=8.89,P <0.05). The scleral band creep rate was significantly increased in experimental eyes compared with control eyes(: =
5.25,P<0.05). Conclusion Concave lens can induce myopia in young experimental guinea pig’ s eye. The biomechanical
change of in vivo whole eyeball is consistent to in vitro scleral band. This study result shows that myopia model eye of guinea pig
has thinner sclera, stronger deformation force and less anti-deformability.
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Instron moving damp and force sensor

Chin Ophthal Res, September 2009, Vol. 27,No. 9

3 itig
PR R A B i 45 My 2R 5 L T 4%

e, R A A A BV A, A E R
R AR ML | TSR

/

W TR A S R R R A
BB M E R K A, N 5E S E 1
SV S AR AR B S Ao Curtin'® % 3

Type 3 video extens SmeterLrBT’\

. N

i,

Ringer’s liquid e——i

— ~————1 Record computer

—— TF 5 AT B2 B B0 O [0 308 i FL Rz A7 — oz 25 il

LRANIF Y ERAERE ST, IRER G 3R 6

N

~
B2 £HamnMmIEpsRE

Fig.2 Diagram of uniaxial tension test setup
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Table 1 Diopter and axis changes of guinea pigs before and
after monocular lens-induce(n =10 ,x +5)

Diopter( D) Axis(mm)
Group
Exp eyes Control eyes Exp eyes Control eyes
Before induce  +2.63+0.43 +2.75+0.75 7.39:0.08 7.40+0.08
After induce -5.85+0.75 +1.4320.67 9.2920.11 8.50 +0. 16
t 41. 61 24.98 28.33 14. 46
P <0.05 <0.05 <0.05 <0.05

( Paired ¢ test)
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Table 2 Comparison of stiffness coefficient,creep rate and
elastic modulus in sclera between experimental
and control eyes (n=10,x £s)

L P

Stiffness coefficient  Scleral band Elastic

Group

(mmHg/pnL) creep rate( % )  modulus( Mpa)
Exp eyes 2.49 +0.39 28.96 £5,24 1.55 +0.25
Control eyes 2.98 +0.40 15.49 £6.17 2.93 +£0.36
t 6.13 5.25 8. 89
P <0.05 <0.05 <0.05

( Paired ¢ test)
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