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Abstract

Objective: To investigate the active ingredients and the therapeutic mechanisms of Cynanchum
atratum Bge (CA) and Syzygium aromaticum (SA) on fungal Keratitis (FK) by using a network
pharmacology approach. Methods: In this study, the main active ingredients and potential targets
of CA/SA were collected through the Chinese Medicine System Pharmacology Database and Analy-
sis Platform (TCMSP) and BATMAN-TCM databases. Therapeutic targets of FK were retrieved by
using the GEO, OMIM, CTD, GenCLiP 3, DisGeNET, Malacards and Genecards databases. Protein-
protein interaction (PPI) network was constructed to concern the interactions of potential targets
of CA/SA with targets of FK through the String and Cytoscape 3.7.2. Furthermore, R software, Da-
vid and WebGestalt were used to analyze gene ontology (GO) and Kyoto encyclopedia of genes and
genomes (KEGG) signaling pathway enrichment. Results: A total of 71 isolated and identified
chemical components of CA and 434 chemical components of SA, 2031 targets related to keratitis,
135 potential targets of CA and SA in the treatment of fungal keratitis were searched, including 20
direct targets. After constructing the “component-target-disease” network, it was found that CA
and SA were closely related to 32 target genes in the treatment of fungal keratitis. The results of
GO function enrichment analysis and KEGG pathway enrichment analysis showed that CA and SA
might be involved in 134 GO functions for the treatment of fungal keratitis. The signal pathways
mainly include tumor necrosis factors signaling pathway, IL-17 signaling pathway, Toll-like re-
ceptor signaling pathway, Th17 cell differentiation signaling pathway, HIF-1 signaling pathway
and so on. The visual network map of “CA/SA key target-main pathway-FK” was drawn. The results
showed that CA/SA and fungal keratitis were closely related to 77 common key targets and 20 key
targets. Conclusion: This study predicted the active components and potential targets of CA and SA,
and explored the potential effect and mechanism of CA and SA on fungal keratitis, which provided
scientific basis and reference for elucidating the mechanism of CA and SA on fungal keratitis.
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Figure 1. Flow chart of the mechanism of action of CA and SA on fungal keratitis based on network pharmacology
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2. M55k
2.1. BiEERE

2.1.1. BHA S R AE X FEFRTHIE
FAMER 7 TCMSP (http:/tcmspw.com/tcmsp.php)fl BATMAN-TEM [6]

(http://bionet.ncpsb.org/batman-tem/) & A W 24 5 TF I 7E 28 70 BT 1 & B0 s B, 8 R KR “baiwei”

“dingxiang” , YSCHRIX P AR 24 R IR R0 B 2 RAE DG B K. T RAE 4R F B2 (Orral bioavailability, OB)
FIZEZ5%) % (Drug like, DL)J2& 2540 i H AN EZE BN 1% S8 /£ TCMSP 1, FATESE T OB>H
30%, DL>A 0.18 (DrugBank £ 4 22 1~ 2{E) I 43 F 9 CA AT SA FIIEAER 0853 7] - TEIX T TAE
IRYE X ML TR AR A, SIS T AHE T F W M ILATAETE NI LR 2Ry . 2R, BT el iz M
HUETE, BRI B AT HE 2P 0T (8], ALK T CA M SA IHIREL R A5, fEH]
UniProt ¥ 22 $EbR 54 N M SRR FF 5 [9]. TEAWF L, EFIH BATMAN-TEM 4478 T
CA Fl SA I ZR o FHEE s (R AT 23 %0 205 PRSP AE: 0.05).

2.1.2. FK 18X R A 6=
FK AHZCHE s M BLU R S EE FE P S #E: Genecards ¥ £ (https://www.genecards.org/); Malacards £{
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Fo, JE A, BEEEEN>0.95, M T PPI M. SRS, FIH Cytoscape 3.7.2 H#] CytoHubba #fi
PRI R BRAF53 BT 73X A PP ZS IR T 20 MZ O FE R TE PPT 2 R, 1% 00 BE 8] -5 AR IE I BUR R
SRJE, AT PPI PILE Rk $E T A 30 MZOFERE (>4 A~id), FIF Cytoscape H Y BisGenet fif4#4) % 7 —
MHEAERHMZS . FIFH CytoNCA FfifF VPl 5 S M2 sh 4@, ALFE B A0 (Degree centrality, DC)-.
I # b0 FE (Betweenness  centrality, BC). Wiz & #7.0 f (Closeness centrality, CC). HF1iE i) & H10 i
(Eigenvector centrality, EC). %% 7.0 F (Network centrality, NC)A1 )5 &5 ~T-15)3% 1@ F (Local average connec-
tivity, LAC) 6 ™23, XANSEHMNRE T W F AT b EZ . W AN B A S, %
FUPEIZ I 2% v 1 B M AR O

2.2.3. $AE GO M KEGG EEE D

LAk, B &S S GO M KEGG & 12 1 & 4 33 it Cytosscape FII R 3.6.2 (ClusterProfiler. Rich Plot.
Date. Colorspace. Strigi. Gggploy Package)#AT I #14L, P 1 4<0.05. XLEHHE ik b A% 3] WebGestalt
K4 F (http:/www. webgestalt.org/), HT#l{f KEGG B2 MK 1L &l RN, 7E David %4 Fe
(https://david.nciferf.gov/summary.jsp) fl WebGestalt F4# 7 48 2 3 7E R RE R,  DLEEIR AL T #% GO 1Y
ZREEY: EWEREBP). 4T IHE(MF) AL E L(CO).
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Figure 2. Identification of differentially expressed genes in fungal keratitis
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Figure 3. Venn diagram showing overlapping targets of CA, SA, and FK
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Figure 5. Protein-protein interaction networks flow chart
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Figure 6. GO functional enrichment analysis of potential targets for the treatment of fungal keratitis with CA/SA active in-
gredients
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