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[ Abstract] Objective To investigate the complex Calculus Bovis-target-keratitis network and to explore the
molecular mechanism of Calculus Bovis treating keratitis through network pharmacology. Methods Genes related to
keratitis were searched in the online DisGeNET database and the protein-protein interaction ( PPI) network of
keratitis-associated proteins was constructed. The components isolated and identified in Calculus Bovis were collected
through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP, https://
temsp-e. com/tcmsp. php) , Chemistry Database by Shanghai Institute of Organic Chemisiry of CAS (http://www.
organchem. csdb. ¢n) , and published literature. The canonical SMILES information of the collected components was
exported , which were submitted to the SwissTargetPrediction platform to predict potential targets of the components.
The active component-predicted target network of Calculus Bovis was constructed and merged with the PPI network of
keratitis-associated proteins to build the active component-potential target network of Calculus Bovis and systemically
investigate the potential targets and signal pathways of Calculus Bovis in treatment of keratitis. The component-target-
pathway network was established to analyze the mechanism of Calculus Bovis treating keratitis. ~ Results  Thirty-nine
components isolated and identified in Calculus Bovis were searched and 65 target genes related to keratitis were
screened. Of the 28 potential targets involved in Calculus Bovis treating keratitis, there were 7 direct targets, including
tumor necrosis factor, caspase 1, Toll-like receptor 9, C-X-C motif chemokine ligand 8, interleukin-6, mitogen-activated
protein kinase 8, neurotrophic receptor tyrosine kinase 1. The 28 potential targets were annotated to 12 entries for

biological process, 18 for cellular components and 13 for molecular function. In the Kyoto encyclopedia of genes and
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genomes pathway enrichment analysis, 10 signal pathways were identified as enriched categories, which were mainly
related to human cytomegalovirus infection, amoebiasis, antifolate resistance, PI3K-Akt signaling pathway , rheumatoid
arthritis, apoptosis, cytokine-cytokine receptor interaction, malaria, non-alcoholic fatty liver disease, interleukin-17
Conclusions

signaling pathway. Calculus Bovis may play an adjuvant therapeutic effect on keratitis through anti-

inflammatory , antibacterial , antiviral ,immune regulation, inflammatory regulation and other functions.
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Figure 1 Protem -protein interaction network of the Kkeratitis-
associated proteins
proteins, and the size of the circles increased with the number of proteins

Bright blue circles indicated keratitis-associated
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Table 1 65 keratitis-associated proteins

s E2H o T

ABCA12  ATP binding cassette subfamily A member 12 MAPK8  mitogen-activated protein kinase 8

ABCC8  ATP binding cassette subfamily C member 8 MBTPS2  membrane hound transcription factor peptidase, site 2
ALOX12B arachidonate 12-lipoxygenase,12R type MIF macrophage migration inhibitory factor

ALOXE3  arachidonate lipoxygenase 3 MYD88  myeloid differentiation primary response 88
CAMP cathelicidin antimicrobial peptide NFkB1 nuclear factor kappa B subunit 1

CASP1 caspase | NGF nerve growth factor

CD38 CD38 molecule NIPAL4  NIPA like domain containing 4

CERS3  ceramide synthase 3 NLRC3 NLR family CARD domain containing 3

CFTR cystic fibrosis transmembrane conductance regulator NOD2 nucleotide binding oligomerization domain containing 2
CHI3L1  chitinase 3 like 1 NTRK1 neurotrophic receptor tyrosine kinase 1

CLEC7A  C-type lectin domain containing 7A PAX6 paired box 6

CXCL8  C-X-C motif chemokine ligand 8 PNPLAT  patatin like phospholipase domain containing 1
DDB2 damage specific DNA binding protein 2 POLH DNA polymerase eta

DEFBI  defensin beta 1 POLR2B ~ RNA polymerase Il subunit B

ERCC2  ERCC excision repair 2, TFIIH core complex helicase subunit | PROX1 ~ prospero homeobox 1

ERCC3  ERCC excision repair 3, TFIIH core complex helicase subunit | SI00A8 ~ S100 calcium binding protein A8

ERCC4  ERCC excision repair 4, endonuclease catalytic subunit SATI spermidine/spermine N1-acetyltransferase 1
ERCCS  ERCC excision repair 5, endonuclease SIGIRR  single Ig and TIR domain containing

ERCC6  ERCC excision repair 6, chromatin remodeling factor TAT tyrosine aminotransferase

FLG Filaggrin TGM1 transglutaminase 1

GJB2 gap junction protein beta 2 THBSI1 thrombospondin 1

GJB6 gap junction protein beta 6 TLR2 Toll-like receptor 2

IKBKG  inhibitor of nuclear factor kappa B kinase subunit gamma | TLR4 Toll-like receptor 4

IL10 interleukin 10 TLR9 Toll-like receptor 9

IL12B interleukin 12B TMSB4X  thymosin beta 4 X-linked

ILI3RA2 interleukin 13 receptor subunit alpha 2 TNF tumor necrosis factor

IL17A interleukin 17A TP63 tumor protein p63

ILIB interleukin 1 beta TREM1  triggering receptor expressed on myeloid cells 1
1L23A interleukin 23 subunit alpha VEGFA  vascular endothelial growth factor A

11.24 interleukin 24 VEGFC  vascular endothelial growth factor C

IL6 interleukin 6 XPA XPA DNA damage recognition and repair factor
IRAK1 interleukin 1 receptor associated kinase 1 XPC XPC complex subunit,DNA damage recognition and repair factor
LTF lactotransferrin




- 220 - th ARSI IR R 7 2023 4F 3 A4S 41 %% 3 #]  Chin J Exp Ophthalmol ,March 2023, Vol. 41, No. 3

2.3 5B A O Y A T S0 — T A A R 4%
A S 1 2 B0 A 0 — VT R R 4 A 43
SPRCE 1S MMEeS W mM 28 MR ) 4
S 108 ZR G PE L - R B K R (I 3) o Hirp, 28
MRS T AEEMENRE S, WA EN R
(interleukin,IL) -6 .C-X-C X )¢ # 1L H F B A 8( C-X-
C motif chemokine ligand 8, CXCL8 ) . Toll ££ 3% {&
( Toll-like receptor, TLR) 9, 22 24 J& 35 1k & 19 14 B 8

(' mitogen-activated protein kinase 8, MAPKS) . fif 527 IR
BE R 7 (tumor necrosis factor, TNF) & 2 bt & g 14 K
AR F K % [ 1 (caspase 1, CASP1) (228 57
K W& BRI B 1 ( neurotrophic receptor tyrosine
kinase 1, NTRK1) ; 3 21 /> [a] £ # xd 1y #6170 10
JZ i 25 B 88 (myeloid differentiation primary response
88,MYD88) | IL-10, IL-17A | IL-18, TLR2 , TLR4 | Ifi.
BN A K H T ( vascular endothelial growth factor ,

K2 FHARMSHERER

Table 2 Information of components of Calculus Bovis

pa &S CAS 5 aF R AR A F
1 oleanolic acid 508-02-1 C30Hys 04 456.70
2 ergosterol 57-87-4 CsH,y O 396. 65
3 ursolic acid 77-52-1 C30Hys 04 456.70
4 bilicerdin 114-25-0 Cy3 Hyy N, O 582. 65
5 3-[2-[ [ 3-( 2-carboxyethyl ) -4-methyl-5-[ ( E)-( 4-methyl-5-0x0-3-vinyl-2-pyrrolylidene ) methyl ]-1H-pyrrol-2-yl ] 93891-87-3 Cy3 Hyg N, Og 584. 66
methyl ] -4-methyl-5-[ (Z) -( 3-methyl-5-ox0-4-vinyl-2-pyrrolylidene ) methyl | -1H-pyrrol-3-yl ] propanoic acid
6 N-(3alpha, 12alpha-dihydroxy-5beta-cholan-24-o0yl) glycine 360-65-6 C,e Hyy NO 449. 62
7 (28)-2-[ (28, 3S)-4-[ 3-[ ( IR )-1-( 3, 4-dihydroxybenzyl )-2-hydroxy-2-keto-ethoxy |-3-keto-propyl ]-2-( 3,  122021-74-3 C36H30046 718. 61
4-dihydroxyphenyl) -7-hydroxy-2,3-dihydrobenzofuran-3-carbonyl ] oxy-3-( 3 ,4-dihydroxyphenyl) propionic acid
8 methyl (4R)-4-[ (3R,5S,7S,8R,9S,108,12S,13R,14S,17R)-3,7, 12-trihydroxy-10, 13-dimethyl-2,3,4,5,6,7, 1448-36-8 C,sHy, Oy 422. 60
8,9,11,12,14,15,16, 17-tetradecahydro-1H-cyclopenta[ a ] phenanthren-17-yl ] pentanoate
9 methyldesoxycholate 3245-38-3 C,sH, 0, 406. 60
10 taurodeoxycholic acid 516-50-7 C,e Hys NOGS 499.70
11 taurocholate 81-24-3 C,e HysNO, S 515.70
12 chenodeoxycholic acid 474-25-9 C,,Hy O, 392.57
13 cherianoine - C,H,;NO, 235.24
14 methyl (4R)-4-[ (3R,5S,7R,8R,9S,108,13R,14S,17R)-3,7-dihydroxy-10, 13-dimethyl-2,3,4,5,6,7,8,9,11,  25312-65-6 C,sHyy Oy 406. 60
12,14,15,16,17-tetradecahydro-1H-cyclopenta[ a ] phenanthren-17-yl ] pentanoate
15 deoxycholic acid 83-44-3 C,y Hyy Oy 392.57
16 ZINC01280365 64-85-7 C,, Hy 04 330. 46
17 isoergotamine 639-81-6 Cy3 Hys N5 Oy 581. 66
18 glycocholic acid 475-31-0 C,he Hys NOg 465. 62
19 cholesterol 57-88-5 C,, Hy O 386. 65
20 aspartic acid 6899-03-2 C,H,NO, 133. 10
21 glycine 56-40-6 C, H;NO, 75.07
22 alanine 56-41-7 C; H,;NO, 89. 09
23 methionine 3654-96-4 CsH,; NO,S 149. 21
24 bilirubin 635-65-4 Cy3 Hyg N, Og 584. 66
25 cholic acid 81-25-4 Cy, Hyg Oy 408. 57
26 leucine 61-90-5 C s HgNO, 265. 30
27 vitamin D 67-97-0 Cyy Hyy O 384. 64
28 glucuronic acid 6556-12-3 CeH,p 0, 194. 14
29 arginine 142-49-4 CeH 4N, 0, 174.20
30 palmitic acid 57-10-3 Ci6Hs, 0, 256. 42
31 stearic acid 57-11-4 CisHy6 0, 284.48
32 arachidonic acid 506-32-1 CyH;, 0, 304. 47
33 biliverdin 55482-27-4 Cy3 Hyy N, O 582.65
34 lithocholic acid 434-13-9 Cpy Hy 04 376.57
35 tauroursodesoxycholic acid 14605-22-2 C,e Hyy NOGS 498.70
36 glycochenodeoxycholate 640-79-9 C,e Hyy NO 449. 62
37 taurochenodeoxycholic acid 516-35-8 C,e Hys NOGS 499.70
38 ursodeoxycholic acid 128-13-2 C, Hyy O, 392.57
39 3a,12a-dihydroxy-7-0x0-5-cholanic acid 911-40-0 C,, Hyg Oy 406. 56
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Figure 2 Active component-predicted target network of Calculus Bovis
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Yellow V shape indicated compounds and blue circles indicated predicted

targets, which increased in size as their degree value increased. The numbers were the serial numbers of components as shown in Table 2. This network

diagram contained 38 compound nodes, 588 target nodes and 1 886 active compound-predicted target edges
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Figure 3 Active component-potential target network of Calculus
Bovis related to keratitis
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Red round rectangle indicated Calculus

Bouis. shape indicated active component. Blue circle
indicated potential target. Pink diamond shape indicated keratitis. The
numbers were the serial numbers of components as shown in Table 2.
The sizes of V shape and circle were proportional to their degree
values. This network diagram contained 43 nodes ( including 15
compound nodes and 28 target nodes) and 108 active compound-

predicted target edges
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Table 3 Potential targets of active components of
Calculus Bovis related to keratitis

JEH
IR Eries W WA AR
TNF tumor necrosis factor 6 23
CASP1 caspase 1 5 16
TLR9 Toll-like receptor 9 3 15
CXCL8 C-X-C motif chemokine ligand 8 1 23
IL-6 interleukin 6 1 23
MAPKS mitogen-activated protein kinase 8 1 13
NTRKI  neurotrophic receptor tyrosine kinase 1 1 3
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Figure 4 GO functional enrichment analysis of potential targets of active components of Calculus Bovis treating Keratitis
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Table 4 Enriched KEGG pathways for potential targets of active components of Calculus Bovis treating keratitis

%5 it 44 FR ISP P
hsa05163 human cytomegalovirus infection IKBKG ,CXCL8 .IL1B . IL6 \TNF NFkB1 ,VEGFA <0.001
hsa05146 amoebiasis IL10 ,CXCL8 \IL1B IL6,TNF NFkB1 TLR4 ' TLR2 <0. 001
hsa01523 antifolate resistance IKBKG \IL1B . IL6 \.TNF NFkB1 <0.001
hsa04151 PI3K-Akt signaling pathway IKBKG \NTRK1 ,IL6 NGF NFkB1 VEGFA TLR4 TLR2 0.001 6
hsa05323 rheumatoid arthritis CXCL8 . ILIB IL6 \TNF VEGFA [TLR4 ,TLR2 IL17A 0.003 3
hsa04210 apoptosis IKBKG .NTRK1 NGF [TNF NFkB1 0. 006 6
hsa04060 cytokine-cytokine receptor interaction IL10 ,CXCL8 IL1B IL6 NGF \TNF 0. 009 6
hsa05144 malaria IL10 ,CXCL8 . IL1B | IL6 \TNF ,TLR4 \TLR2 .TLR9 MYD88 0.010 1
hsa04932 non-alcoholic fatty liver disease CXCL8 . IL1B |IL6 \TNF NFkB1 0.011 4
hsa04657 IL-17 signaling pathway IKBKG ,CXCL8 ,IL1B IL6 \TNF NFkB1 0.0255
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Figure 6 Component-target-pathway network of Calculus Bovis treating keratitis
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