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Application of Animal Models of Corneal Neovascularization Based on Data Mining

ZHAO Rikai, YANG Huiyan, LIU Ying, JIANG Xin, MIAO Mingsan
(Academy of Chinese Medical Sciences, Henan University of Chinese Medicine,
Zhengzhou 450046, China)

[ Abstract] Objective: To provide a reference for the establishment of an ideal corneal
neovascularization (CNV) animal model by summarizing the modeling characteristics of CNV animal models.
Method: With "CVN" as the theme word, this paper searched the China National Knowledge Infrastructure
(CNKI) , Wanfang, Chinese medical journals full-text database, and PubMed database and screened out
relevant literature on CNV animal experiments from 2013 to 2023. The database was established by Excel 2021,
and the experimental animal strain, gender, modeling method, detection index, and application category were
sorted out. The characteristics of the CNV animal model were analyzed. Result: After comparative analysis, it
was found that the animal strains were Sprague-Dawley rats (87 times, 29.49%) and New Zealand white rabbits
(52 times, 17.63%). Male animals were recommended. Most modeling methods for efficacy verification and

mechanism studies were the alkali burn method. Index detection methods included apparent index observation,
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histopathological detection, immunohistochemistry (IHC), Western blot, and various polymerase chain reaction
(PCR) tests. Detection indexes included apparent indication, corneal histopathology, CNV regulation, etc.
Conclusion: The CNV model of SD rats induced by the alkali burn method is recommended for model
replication, and the indexes are mainly selected from the growth of CNV, corneal histopathological test, and
vascular endothelial growth factor (VEGF) -related test. In addition, according to the demand, the corneal
apparent indication and the basic indexes related to the regulation of CNV, such as vascular endothelial growth
factor receptor 2 (VEGFR2) , basic fibroblast growth factor (bFGF) , and secretogranin Il (Scg3) are also
selected. Clinical treatment of CNV relies on anti-inflammatory drugs and anti-VEGF drugs, and there is a lack

of application of traditional Chinese medicine (TCM ), so the model needs to be improved by adding elements of

TCM syndromes.
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Chinese medicine syndrome elements
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Table 1 Classification of animal strains of corneal neovascular model
LES KT i /% LHEA LR i /%
SD K R 87 29.49 TNF-Rp55d /MR 1 0.34
LR 52 17.63 TNF-RP75d /MR 1 0.34
CS57BL/6 /N, 43 14.58 Dp71-null /) Ff, 1 0.34
BALB/c/M 37 12.54 Nox57(ko) /MR 1 0.34
Wistar K Fil 28 9.49 S69PR70(ko) /)N, 1 0.34
FEM 11 3.73 ICR /MR 1 0.34
H A K H- 4 8 2.71 BCL-10"/h 1 0.34
KM /ML 7 2.37 WT FVB /b il 1 0.34
faf 224 3 1.02 Flk1:myr-mCherry /) i 1 0.34
miR-497(KO) /v il 2 0.68 AR 1 0.34
miR-497(TG) /) il 2 0.68 RAP1(ko)/M 1 0.34
TRPV4-null(ko) /) i 1 0.34 & LA AR 1 0.34
AIP1(ko) /Il 1 0.34 VEGFR2-luc-K1 4% 3 H 5 bR id /7 B 1 0.34
®2 CNVIERTI RS % R 22 A 38 b, A 299 1 — 25007, g K o 98 W A

Table 2 Classification of CNV molding methods
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Table 3 Examples of actual surgical procedures of corneal suture induced CNV model
SR 21 ST (0 8 27 R 50 VRIE

C57BL/6 /MRS 11-0 J2 T4k 2k Sh RS L 2, N s TE A

TS Piil &2 S

of e A 5T A O 2 mm BB EARIC IR 3 4% AL IR 2
11-0 J& i 4% 4 2 i A6 55 5 P A 1

KM /L 11-0 & Je 4%k FA M2 5 AR S b0 Z (R b R (R4 A 3 B PR AT IRT R 120 B AL T
BT, 3T Ff 5 Ak A
B 808 sk A 4% 2.0 mm 2 RBP4 SR 6 AT 8 P 10 S B A B EE TR 2
F12 5 B0 b8 7" e
F ! 8-0J8 gLk PR Af B 1 2% 2.0 mm 1AL 11 S | 12 A5 {37 A ] DT 4 B 3 T 1/2~2/3 ff s JE i
PN 10-05 e fe sk BE A MRS /N T 1.0 mm AL (BB 3 A4 .6 A5 B0 7 9 s B 57 L 12 A58 0 Acb (] W7 4% £ IS I 2
SE A ) i B AL Hp 0 A a4kt
PN 10-0 5 e e gk BEEmEFLH O 1.5 mmAb AR SE 1A 11 a5 12 A5 Bk Ak (] 7 4% 5 3 T il 95
J7 1) kAT
x4 KRNBRPERSE
Table 4 Classification and distribution of test indicators
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Table 5 Recommended replication methods for CNV model
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