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Biological effects of focused ultrasound on rabbit’s cornea
Wang Juan',Du Zhiyu',Qu Xiangui',Yan Pisong’,Zhang Yu?
(1. Ophthalmology Center ,the Second Affliated Hospital ,Chongqing Medical University;
2. Chongqing Medal Eye Institute)
[ Abstract ]Objective ; To study the biological effects of focused ultrasound (FU) on rabbit’s cornea. Methods : Totally 26 eyes of 13
New Zealand rabbits were randomly divided into A,B,C groups according to FU power and corneal diameter. Group A was irradiated
using power of 1 W and corneal diameter of 9 mm;group B was irradiated using power of 1.5 W and corneal diameter of 9 mm;group
C was irradiated using power of 1 W and corneal diameter of 7 mm. Rabbits were examined with slit—lamp microscope, auto refrac—
tometer, corneal topography, specular microscopy and non—contact tonometer before the operation and on 3,10 d and at 1,2,3 months
after the operation respectively. Results ; Twenty—four eyes(92.3%) had corneal epithelium defect in irradiated area immediately after
the operation and all 26 eyes(100%) got complete corneal epithelium on 3 d after the operation. Curvature of the central corneal was
reduced gradually 1,2,3 months postoperatively(P<0.05) ;diopter was increased gradually(P<0.05) ,presenting a trend to hyperopia, the
same as the change of central corneal curvature. Non—contact intraocular pressure was reduced on 3,10 d postoperatively (P<0.05) and
was recovered at 1,2,3 months postoperatively. Corneal endothelial cell density was not statistically significant between preoperative

and postoperative observation. Conclusions : FU irradiation at the peripheral cornea of rabbits can reduce central corneal curvature

and is safe when applied in rabbit’s cornea.
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Tab.1 Comparison on average curvature in 3 mm area of central corneal before and after the operation( D,x £ )

A i) ) FiE P{a
AZ B4 Cl

NGl 48.89 + 1.00 49.99 +0.95 48.52+1.82 2.808 0.081
A5 3d 4921 +1.01 49.95+1.28 48.41 £1.47 3.050 0.067
AJF 10d 48.94 +0.76 50.08 + 1.03 49.06 + 1.58 2517 0.103
Y NERUE 47.52 + 1.60° 48.63 +0.92" 46.83 +1.87" 2.811 0.081
RiE2H 46.42 +1.71° 47.43+0.97 46.16 + 1.17" 1.978 0.161
ARIE3H 46.35+1.31° 46.39 +0.92" 4531+ 1.27 2.165 0.138

FAg 31.746 81.797 27.499

Pii 0.000 0.000 0.000

TE:a, SARHTILEL, P<0.05

F*2 AREIARBEXELE(DS,xxs5)
Tab.2 Comparison on diopter before and after the operation ( DS,x +s )

] 205 P .
Al BL c4l

AT 4.83 £1.40 4.56 +1.47 3.72+1.01 1.646 0.215
ENERE 463138 440 £1.58 3.36 +1.49 1.765 0.194
ARG 10d 4.63£1.10 442 £1.59 325+ 1.41 2514 0.103
AE1H 5.78 £ 1.16° 5.69 +1.53" 4.67 1.58" 1.598 0.224
Rig2 A 5.95 +1.47° 6.22 +1.35" 534 +1.78° 0.683 0.515
Y NERD: 6.38 +1.04° 6.56 +1.21° 6.00 = 1.44° 0.440 0.649

F1E 14.955 18.950 31.818

P 0.000 0.000 0.000

e ra, SARHETHLEL, P<0.05
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3 AREIARFIEEEARERE (mmHg,x +5)
Tab.3 Comparison on non—contact intraocular pressure before and after the operation ( mmHg,x £ )
‘ 415

I A4 B4 c4l i P

AT 9.52+1.71 9.29 + 1.11 8.89 +1.12 0.470 0.631
ARJF3d 771 1.11° 7.43 £1.08" 6.86 = 1.57° 1.019 0.377
AJ510d 7.33 £ 1.39 7.16 £ 1.62° 7.29 + 1.46° 0.030 0.971
AJE 1A 9.37£0.72 9.04 £ 1.07 9.09 £0.72 0.415 0.665
AF2 A 8.47+0.93 9.35+1.05 9.00 £ 0.90 1.923 0.169
ARG 3 A 9.51 £0.40 8.94 +1.02 8.88 +0.97 1.706 0.204

FAH 7.338 6.258 5.855

P1Y 0.004 0.000 0.000

Hra, SARATHEL, P<0.05
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Tab.4 Comparison on corneal endothelial cell density before and after the operation (x +5 )
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ARG 2 A 2911.39 +77.31 2981.49 +62.23 2 946.89 + 53.00 2.509 0.103
AJE 3 A 292392 +81.12 2953.19 + 115.37 2991.96 + 107.8 1.013 0.379
F1H 0.307 1.137 0.929
P 0.906 0.360 0.474
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