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[ Abstract] Objective To prepare vorinostat encapsulated hydroxypropyl-B-cyclodextrin ( SAHA-CD ) eye
drops and investigate its inhibitory effect on corneal neovascularization (CNV) induced by alkali burns in mouse.
Methods The SAHA-CD eye drops at concentrations of 0.1%, 0.2% and 0.4% were prepared by inclusion
technology with hydroxypropyl-B-cyclodextrin, and the content was assayed by high performance liquid
chromatography. Seventy-five SPF mice with alkali burn-induced CNV were randomized into 0. 1% SAHA-CD group,
0.2%SAHA-CD group,0. 4% SAHA-CD group, dexamethasone group and normal control group according to a random
number table, 15 for each group, among which the SAHA-CD groups and dexamethasone group were treated with
corresponding drugs,and model control group was treated with normal saline immediately after modeling, four times a

day and five microliters each time, lasting for six days. The healing of corneal epithelium was examined with a slit
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lamp microscope after fluorescein sodium staining, and the areas of cornea epithelial defects were calculated using
Eyestudio software. The corneal flat mount was prepared, and the length and areas of CNV were calculated with Image]
software. The histology of mouse corneas was observed through hematoxylin and eosin staining. The expression level of
vascular endothelial growth factor ( VEGF) , basic fibroblast growth factor ( bFGF) and matrix metalloproteinase-9
(MMP-9) in cornea were measured with enzyme linked immunosorbent assay ( ELISA) kits. The use and care of
animals complied with the ARVO statement and this study protocol was approved by the Experimental Animal Ethics
Committee of Henan Eye Institute ( No. HNEECA-2020-01).  Results
0.2% and 0.4%SAHA-CD eye drops were 97. 62% ,98. 33% and 98. 14% of the labeled amount. The cornea showed
edema and opacification after modeling. On the sixth day after treatment, significant differences were found in the

length and areas of CNV among various groups ( F=7.655,8.802; both at P<0.01). The areas of CNV in 0.2%

The actual drug contents of the 0. 1%,

SAHA-CD,0.4%SAHA-CD and dexamethasone groups were significantly smaller than model control group, and the
length of CNV in 0. 1% SAHA-CD,0. 2% SAHA-CD and dexamethasone groups were significantly smaller than model
control group (all at P<0.05). On the third and sixth day following modeling, significant differences in the expression
levels of VEGF ,bFGF and MMP-9 were found among the five groups (third day:F=6.345,7.149,18. 650;all at P<
0. 01 ;sixth day: F=6.749,5.105,5.023;all at P<0.01) ,and the expression levels of VEGF,bFGF and MMP-9 in
0.2% SAHA-CD group were significantly lower than those in 0. 1% SAHA-CD group,0. 4% SAHA-CD group and model

control group (all at P<0.05).  Conclusions
mouse.
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Figure 1 CNV formation at different time points after modeling The day after
modeling, the corneal limbus of model eyes were congested. On the third day after modeling,
the neovascularization was growing, which was denser in model control group and 0.1%
SAHA-CD group than other groups. On the sixth day after modeling, the new blood vessels
were long and dense in model control group and 0. 1% SAHA-CD group with the corneal
limbus congested, showing a tendency to continue growing, while the new blood vessels were
short and sparse in 0. 4% SAHA-CD group and dexamethasone group with the congestion of

corneal limbus subsided, and almost no new blood vessels were found in 0.2% SAHA-CD

group SAHA-CD :vorinostat-hydroxypropyl-B-cyclodextrin inclusion complex
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Figure 2 Corneal flat mounts of model eyes

and 0. 4%SAHA-CD group,short and sparse in 0. 2% SAHA-CD group and dexamethasone group

New blood vessels were long and dense in model control group,long and sparse in 0. 1% SAHA-CD group

A: model control group B:0. 1% SAHA-CD group

C:0.2%SAHA-CD group D.0.4%SAHA-CD group E:dexamethasone group
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Table 1 Comparison of CNV length and area among different groups
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Figure 3 Histopathology of alkali-burned mouse corneas ( HE x400,bar=20 pm) The surface of normal
cornea was smooth with tightly connected epithelial cells and regularly arranged stromal layer. On the 6th day after
modeling, the corneal stromal layer in each group showed edema and thickened, and the stromal layer of model
control group and 0. 1%SAHA-CD group were shrunken with increased gap and visible vascular lumens (arrow).
The edema of stromal layer was reduced in 0.2% SAHA-CD group, 0. 4% SAHA-CD group and dexamethasone
group with only a few visible vascular lumens (arrow) , showing healing corneal epithelium and regular stromal
layer A :normal cornea B:model control group C:0.1%SAHA-CD group D:0.2%SAHA-CD group E.
0.4%SAHA-CD group

F : dexamethasone group
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®2 BHERRARENESRAKEAL S VEGF bFGF MMP-9 5T 8 iR B tL & (x5, pg/ pg)

Table 2 Comparison of VEGF ,bFGF and MMP-9 concentrations in alkali-burned mouse cornea among different groups

at different time points (x=s,pg/pg)

WG 3 d

WG 6 d

415 IR %%

VEGF bFGF MMP-9 VEGF bFGF MMP-9
0 of B 4 5 2.110.43 1.33+0. 24 0.41£0. 04 2.23+0.35 1.66+0. 28 0.31£0. 09
b FE K S A 5 0.71=0. 15 0.970. 08" 0.50£0. 03 1.25+0. 22" 1.32+0. 13" 0.29+0. 03
0.1%SAHA-CD 41 5 1.32+0. 44" 0. 76+0. 20" 0.38£0. 05" 2.10+0. 34" 1.47+0.22 0.36+0. 07
0.2%SAHA-CD 4] 5 0.95+0. 08" 0.75+0. 18" 0.22£0. 07" 1.28+0. 24 1.34%0. 18" 0.23+0. 04"
0.4%SAHA-CD 40 5 1.56+0. 31" 1.19£0. 18*¢ 0.28+0. 03" 1.65+0. 49* 1.07£0.29** 0.23£0. 04"
F {4 6.345 7.149 18. 650 6. 749 5.105 5.023
P 1Y 0.003 0.001 <0.001 0.005 0.001 0.008

U+ 5 BB IR 4 A, P<0. 055 55 L FE R B2 H B, P<0. 0555 0. 1%SAHA-CD 41 42, °P<0.05; 5 0. 2% SAHA-CD 41l 4%, P<0. 05 (#[H £ 7

5T, LSD-1 £ 45
HEY

VEGF : 1L A B2 2E K BT s DEGE g Jl 27 4 20 ffd A= 1K BRI 7 s MMIP -9 - i J <53 J8 2K 11 i -9 5 SAHA-CD < fR 7 1 At )58 P % - B - B 4

Note : Compared with model control group,*P<0.05; compared with dexamethasone group,”P <0.05; compared with 0. 1% SAHA-CD group,“P <0.05;

compared with 0. 2% SAHA-CD group,*P<0.05 ( One-way ANOVA, LSD-¢ test)

VEGF: vascular endothelial growth factor; bFGF : basic fibroblast growth

factor; MMP-9 : matrix metalloproteinase-9; SAHA-CD ; vorinostat-hydroxypropyl-B-cyclodextrin inclusion complex

3 itig
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