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An Experimental Study of Anti-angiogenesis Effects of Doxycycline on Corneal
Neovascularization in Rats Induced by Alkali Injury

LIANG Dan, YAN Shi-long, LIN Miao-li, LI Yong-ping, WANG Zhen-fang
( Zhongshan Ophthalmic Center, SUN Yat-sen University, Guangzhou 510060, China )

Abstract:[ Objeclive ] The purpose of this series of experiments was to test whether systemic applied doxycycline
could suppress corneal neovascularization (CNV) after alkali injury.[Methods] Alkali injury was induced on day 0 by
application of 1 mol/L NaOH to right eyes of S-D rats (n=42) for 40 s. All animals were randomly assigned to treated
group and control group, each consisting of twenty-one eyes. Treated group received systemic doycycline once daily in
30 mg/kg dosage during days 1-35. Control group received systemic vehicle once daily also. Biomicroscopic features
including corneal edema, epithelial defect, characteristics of anterior segment, and neovascularization were measured
on3d, 7d, 14d, 21 d, 28 d, and 35 d. The area and inhibitory rate of CNV was calculated. [ Results] The vessel
meshworks of corneal limb were dilated and congested on the first day, then CNV began to invade comea on day 3,
and reached 1o its developmental peaks between 7d and 14d, lastly, CNV started to regress in 14-21 days after alkali
injury. Significant difference ( P < 0.05) in the area of CNV, average length of CNV and corneal edema was found
respectively between control group and treated group ( P < 0.05). The inhibitory rate of CNV ranges from 35.8% 1o
53.3% and increases with time prolonging. [Conclusions] Doxycycline has prominent inhibitory effectiveness on
corneal angiogenesis induced by alkali injury.
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A:  The figure of treated group on day 3 after alkali injury: small NV around peri-cornea begin to invade cornea toward the central cornea of
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Fig.1 Biomicroscopic photo of treated group and control group
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bum. B: Control group on day 3: small NV around peri-comnea begin to invade cornea toward the central cornea of burn also. C: Treated group on

day 14: CNV distribute scatteredly and the growth tends to the state of stabilization. D: Control group on day 14 : CNV distribute densely and mantle

almost all over the comea like a web. E: Treated group on day 28 : scattered CNV are fine and localized only in super—temporal quadrant of the eye.

F: Control group on day 28:dense CNV distribute still all over the cornea and have no obvious regression in comparison with that of figure D
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Table 1 The average length of corneal neovascularization (xts ,mm)
Group 3d 7d 14 d 21d 28 d 35d
Treated 0.35+0.18 1.37+0.47 1.91+1.05 1.89+1.29 1.69+1.38 1.9311.14
Control 0.55+0.23 1.7240.60 2.64+0.72 2.59+0.91 2.33+1.17 2.21x1.21
t 3.0613 2.0990 2.6106 2.0225 1.628 1 0.7790
P 0.003 9 0.042 2 0.0127 0.049 8 0.1114 0.440 5
#F2  AEEA E IR SR
Table 2 The area of corneal neovascularization and inhibitory rate (xts ,mm?)
Group 3d 7d 14d 21d 28d 35d
Treated 643 1219 11£11 11£12 10£12 1112
Control 912 2117 22110 20x11 20£12 20+10
t 3.76 3.48 2.82 2.50 2.16 2.49
P 0.000 5 0.001 2 0.007 5 0.016 7 0.0370 0.0169
Inhibitory rate 358 % 44.8 % 49.7 % 49.1 % 49.7 % 53.3 %
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Fig.2 The figure of rate of corneal edema between

The rate of corneal edema/%

treated group and control group
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