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[ Abstract] Objective To investigate the inhibition of gigantol on corneal neovascularization (CNV) in rats after
corneal alkali burn. Methods Animal models of corneal alkali burn were made with SD rats, which were divided into
normal control group, model control group, low-concentration gigantol group, high-concentration gigantol group and
aflibercept group, with 10 rats in each group. The rats in low-concentration gigantol group, high-concentration gigantol

group and aflibercept group were treated with 2.5 mg/0.05 mL gigantol, 5 mg/0.05 mL gigantol, and 2 mg/0.05 mL
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aflibercept by subconjunctival injection after modeling. The CNV, corneal opacity score, and thickness of the cornea were
observed and compared on the 3rd, 7th, and 14th days after alkali burn. The ratio of CNV area to corneal area was
calculated. On the 14th day, all rats were sacrificed. Hematoxylin and eosin staining and immunohistochemistry were used
to detect the expression of CD34 and VEGF. The protein expression of VEGF, IL-13, and TNF-a was detected by ELISA.
Results On the 7th and 14th days after alkali burn, the percentages of CNV to total corneal area in low-concentration
gigantol group, high-concentration gigantol group and aflibercept group were significantly smaller than those in model
control group (all P < 0.05). On the 14th day, the corneal opacity score was lower in high-concentration gigantol group
than model control group (P < 0.05). The corneal thickness in model control group and low-concentration gigantol group
were significantly greater than that in normal control group (all P < 0.001). However, the corneal thickness in high-
concentration gigantol group and aflibercept group were not significantly different from that in normal control group (all P >
0.05). In addition, the protein expression of VEGF, IL-1B8, and TNF-a in corneal tissues in low-concentration gigantol
group, high-concentration gigantol group and aflibercept group were significantly lower than that in model control group (all
P < 0.01). Conclusions Gigantol administration by subconjunctival injection can inhibit the formation of CNV in rats
after alkali burn and promote absorption of the corneal edema.
[ Keywords] gigantol; aflibercept; alkali burn; corneal neovascularization; VEGF

Conflicts of Interest: The authors declare no conflict of interest.

, 1.1.2
. , ( )
( corneal neovascularization, CNV ) , (EYLEA, , ), VEGF .1L-
, , 1B . TNF-a ELISA (
o ) ,VEGF .CD34 . IeG
, CNV ) IgG( )o
CNV o s (Topcon SL-D7, ),
(vascular endothelial growth factor, VEGF) ( Cirrus-HD 4000, )
CNV , 1.2
. , , 1.2.1
VEGF CNV (] ,
VEGF : o : ’ . . O
o . . , 10,
CNV s , 1 mol/L NaOH 3 mm
o s 1 min,
1 s .30 s,
1 min,
1.1 NaOH o
1. 1.1 , o
50 6~38 SPF  SD , N
200 ~ 220 g, 1.2.2
[SCXK( )2022-0009] . , N N
40% ~ 60% , 22 ~ 25 C, ,
[ SYXK 1 mm 4 o
()2020-0019] ., 2.5 mg/0.05 mL,

(2023-A044-01 ). 5 mg/0. 05 mL,



848 2024 7 32 7 Acta Lab Anim Sci Sin,July 2024, Vol. 32, No. 7
2 mg/0.05 mL, 4 + (x £5) ,
3, ( ~ )[M(Q25 ~
o 75) ] o
1.2.3 CNV ,
3.7.14 , (One-way ANOVA)
CNV . , , 1SD
o Image J ; , Tamhane’s 72
1.53t o P <0.05 o
1.2.4 2
, 2.1 CNV
Holland 0 , CNV,
;1 , . CNV s s
32 , ° 3,
33 , , . . .
;4 , ° ,
1.2.5 , .
3.7.14 , . 7,
1.2.6 - (HE) , .
14 , , , ; 3
: . 4
-80 C ELISA : ,CNV , CNV
4% 24 h, , , . ;
, 4 pm , HE . , ,
s 3% H,0, s 25 min, 3 N
, (VEGF 1 : 400.CD34 1 :50),  ( 1),
4 C , ( IeG 2.2 CNV
IgG) , 30 min,DAB , Image J 1.53 t 3.
, , . 714 CNV ,
1.2.7 ELISA , 1 . 3,
-80 C . CNV
ELISA VEGF IL-1B \TNF-a o ( P <0.01); 7
) , Ep , \ .
, ELISA CNV ( P<
ELISA , 450 nm 0.05); 14 .
) o N CNV
1.3 ( P <0.01), .
SPSS 26. 0 , . CNV
a 0.05, ( P>0.05),



2024 7 32 7 Acta Lab Anim Sci Sin, July 2024, Vol. 32, No. 7

849

" AR A ik 4 o AR A TR 2L
NRcpoycE AR ot i 2 Low-concentration High-concentration BAT 174 3 2
Normal control group Model control group gigantol group gigantol group Aflibercept group

1 CNV

Figure 1 CNV after corneal alkali burn in rats

1 CNV (x £s,n = 10)
Table 1 Percentage of CNV to total cornea after alkali burn in rats(x = s,n = 10)
3 7 14
Groups 3rd day Tth day 14th day
Model control group 17.70 + 4.57 25.61 = 11.42 33.57 + 18.85
Low-concentration gigantol group 13.78 + 5. 11 14.75 £ 12.11° 16.33 = 10.43™
High-concentration gigantol group 9.69 +5.11™ 11.30 £ 3.75™ 10.93 + 5.97
Aflibercept group 9.16 + 2.76™ 12.57 £ 5.19™ 11.80 + 9. 40
: ,"P<0.05,”P<0.0l,™P<0.001, ( )
Note. Compared with model control group, “P < 0.05, ™ P < 0.01, ™ P < 0.001. (The same in the following tables)
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2 (x +s,n = 10)
Table 2 Corneal copity score after alkali burn in rats(x = s,n = 10)
3 7 14
Groups 3rd day 7th day 14th day
2.30 = 0.48 2.90 + 0.74 3.10 = 0. 88
Model control group
. . 2.20 = 0.42 2.60 £ 0.70 2.40 = 0.97
Low-concentration gigantol group
. . . 2.30 £ 0.48 2.40 + 0.97 2.10+1.107
High-concentration gigantol group
. 2.40 £ 0.52 2.70 £ 0.82 2.20 £ 1.03
Aflibercept group
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ILH R 4E AT HEZH . . . AT AT
Normal control group Model control group Low-concentration High-concentration Aflibercept group

gigantol group gigantol group
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Figure 2 Corneal thicknes after corneal alkali burn in rats

3 (x £s,n =10, um)
U8
Table 3 Corneal thickness at different time points after alkali burn(x £ s,n = 10, pm)
3 7 14
Groups 3rd day 7th day 14th day
Normal control group 129.60 + 7. 11 129.60 + 7. 11 129.60 + 7. 11
Model control group 336.80 + 19. 12%# 182. 00 + 20. 68" 149.20 + 10. 16
L 313. 60 + 42. 00 177.20 = 13. 73" 144.80 = 9. 58"
Low-concentration gigantol group
. L 318.80 = 25. 16" 156. 80 + 11. 127" 134.40 + 5.40 "
High-concentration gigantol group
326. 80 + 29. 527 160. 40 + 12. 29" * 135.20 + 8.39***

Aflibercept group

: P < 0.001, ( )
Note. Compared with normal control group, ™ P < 0.001. (The same in the following tables)
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Figure 3 HE staining of corneal tissues of rats in each group on 14th day after alkali burn
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Figure 4 Expression of VEGF and CD34 protein in the corneal tissues on 14th day after corneal alkali burn
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Table 4 Protein levels of VEGF, TL-1, and TNF-a in corneal tissues of alkali burned rats(x + s,n = 10,pg/mL)

Groups

VEGF
VEGF protein

IL-1B
IL-1B protein

TNF-a
TNF-a protein

Normal control group

Model control group

Low-concentration gigantol group

High-concentration gigantol group

99.43 + 8.90

180. 68 = 13. 58"

162.76 + 9. 93### =

141. 17 + 12. 74"

71.89 = 7.79 170.40 + 12.74

128.80 = 14. 52" 304.61 = 17. 28"
105.91 = 8. 57" 260.87 + 11.23"™

88.99 + 8. 30### . 237.92 + 18. 73##3 sk

Aflibercept group 135.13 + 13.32%* 87.81 = 10. 75" 242.95 + 18. 74"
: P <o0.01,
Note. Compared with normal control group,™P < 0.01.
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