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Inhibitory effect of Nintedanib on corneal
neovascularization in rats after corneal alkali burn

LIU Xiaotian', GONG Yan', ZHOU Lu’
(1. Department of Ophthalmology; 2. Department of Pharmacy, Ningbo Eye Hospital, Ningbo Zhejiang 315040, China)
Abstract Objective: To investigate the inhibitory effect of Nintedanib on neovascularization in rats after corneal alkali

burn. Methods: Sprague-Dawley (SD) rats were randomly divided into S groups, 6 rats in each group. The
animals in group A, group B and group C were treated with 0.2%, 0.05% and 0.02% Nintedanib eye drops, 0.1%
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dexamethasone eye drops in group D, and normal saline drops in group E, 4 times daily for 14 days in each group.
The corneal neovascularization (CNV) was observed on the 3rd, 7th and 14th day after alkali burn, and the ratio
of CNV area to corneal area (C/N) was calculated. On the 14th day after alkali burn, all rats were sacrificed.
The cornea of rats was subject to HE staining for histological observation and the expression of VEGFR-2 and
CD31 proteins was detected by immunofluorescence. Results: On the 3rd, 7th and 14th day after corneal alkali
burn in rats, the C/N in group A, group B, group C and group D was significantly lower than that in group E
(all P<0.05). The CNV area did not significantly differ between group B and group D at each time point (all
P>0.05), whereas the CNV area significantly differed between group A and group C (P<0.0S) . HE staining
and immunohistochemistry showed that the expression of VEGFR-2 and CD31 proteins in the rat cornea was
significantly un-regulated on the 14th day after alkali burn. Compared with groups A, B and D, the density of
CNV in group C and group E was higher, the quantity of inflammatory cells was larger, corneal edema was more
evident and the expression of VEGFR-2 and CD31 proteins was up-regulated. The CNV density in group A was
least. Conclusion: Nintedanib exerts an inhibitory effect on CNV formation in rats after alkali burn, and 0.2%
Nintedanib yields the optimal therapeutic effect.

Nintedanib; eye drops; alkali burn; corneal neovascularization
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Figure 1 The percentage of the area of corneal neovascularization to the total corneal area calculated with Image] software
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(A) Total corneal area measurement; (B) Measurement of involved area of corneal neovascularization.
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Figure 2 On the 14th day after alkali burn, the corneas of rats were observed by slit-lamp microscope
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Figure 3 Histogram of CNV area in corneal area (C/N) in each group on the 3rd, 7th and 14th day
B3, 7, 14K, FUASBAIILE, ZRA SR L (HP<0.01), HPAHBCREAF(P<0.01), BAMDANCRIKZ, HE
SEAK(P>0.05),
On day 3, 7 and 14, the differences between each group and group E were statistically significant (all P<0.01). Group A had the best effect

FI4r /%
S
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—
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(P<0.01), followed by group B and D, with no statistical significance (P>0.05).

R1FAFEST LB RACNVERERRER P S (n=6)

Table 1 Analysis of variance was used to compare the proportion of CNV area in corneal area (N=6)

C/N
2031
3d/% 7d/% 14d/%

A4 3523 £5.56 26.67 = 4.97 21.31 +4.01
B2 39.52 +5.93 34.92 = 5.46 28.25 = 4.45
CH 5421 +3.71 44.53+6.21 48.93 £5.32
D#H 46.52  4.76 38.12+5.32 36.25 + 4.45
EZH 54.21 +6.79 62.53+4.23 67.93+5.37

E4 F14X, ZEABEALHELE(X200)
Figure 4 HE staining of corneal tissue in each group on the 14th day ( X 200)

Bk AR IAEANN, CA4L. EHIAEANMI B2, MBI

Arrows indicate inflammatory cells. The quantity of inflammatory cells was increased significantly in group C and group E, and corneal

edema was evident.
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Rix Y 55 PH M. AR )G R 14K, AL
ERKEMAELH A M, CD31EAAE VEGFR-2FICD31E (1 £ kMR, S5A41. B4l. D
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Figure S Expression of VEGFR-2 and CD31 proteins in rat cornea in each group on the 14th day after alkali burn
O OEAGE, WONGE . VEGFR-25CD31IE AL . BHNDA D EIL, fECH | EHKEZRIA,

Green color denotes protein staining, and blue color represents nuclear staining. VEGFR-2 and CD31 were were down-regulated in group A,

Table 2 Fluorescence IOD of VEGFR-2 and CD31 in each group on the 14th day (n=6)

215 VEGFR-2 CD31
A 4591.4+481.2 31724+ 412.9
B2 5347.3+391.3 4233.3 £401.7
C4 62432 +339.8 4647.0 +339.8
D4 5727.3+361.3 4527.3+361.3
EA4 6647.0 =362.8 4956.0 +451.9
W AZ W B C4H D ™ E4]
8000
7000
@ 6000 I I
a
9 5000 I I
3R 4000
®
= 3000
&K 2000
1000
0

VEGFR-2

El6 514X ZHVEGFR-2E B FCD31E A RILLLE

CD31

Figure 6 Expression of VEGFR-2 and CD31 protein in each group on the 14th day
HAGEAIEL, 225 A5 R (P<0.01); HAPALIRCR i i (P<0.01), BAMDAIMURINZ , 2257 TR GEiH 2 5 X (P>0.05).
The difference between each group and group E was statistically significant (P<0.01). Group A had the best effect (P<0.01), followed by group

B and D, with no statistical significance (P>0.05).
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