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Abstract

Objective: To elucidate the underlying mechanism of Ziyin Runmu Keli in treating Dry Eye Disease
(DED) using network pharmacology combined with molecular docking. Methods: 1) The active in-
gredients and related targets of Ziyin Runmu Keli were collected using the TCMSP and Batman da-
tabases, and visualized with Cytoscape 3.10.4 software. Highly relevant targets of dry eye disease
(DED) were obtained and downloaded from the GeneCards database, and the intersection targets
were identified by drawing a Venn diagram using the online platform Venny 2.1. 2) The protein-pro-
tein interaction (PPI) network was constructed via the STRING database, followed by topological anal-
ysis using Cytoscape. Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analyses were performed with R language, and the results were plot-
ted. 3) Molecular docking was conducted using AutoDock Vina. Results: 1) A total of 273 active in-
gredients of Ziyin Runmu Granule were identified, corresponding to 2066 targets. Meanwhile, 1000
highly relevant targets of DED were obtained, and 337 intersection targets were finally determined.
2) PPI analysis revealed that AKT1 and TP53 were the core targets of Ziyin Runmu Granule in the
treatment of DED, while nootkatone and 2,4,7-trihydroxy-9,10-dihydrophenanthrene were the key
active ingredients. Additionally, 3975 GO terms and 203 KEGG pathways were enriched from GO and
KEGG analyses. 3) Molecular docking results demonstrated that the two core active ingredients ex-
hibited good binding activity with both TP53 and AKT1. Conclusion: Ziyin Runmu Keli may amelio-
rate DED through key active ingredients, such as nootkatone and 2,4,7-trihydroxy-9,10-dihydrophe-
nanthrene, directly acting on core targets like TP53 and AKT1. This study provides a pharmacologi-
cal and theoretical basis for the clinical application of Ziyin Runmu Keli in DED treatment.
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F-HR(Dry Eye Disease, DED)j& —K 2 [ 5 i K MR , RIAIHWIR « & R AAS) )% 7%,
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& RE MR R AR BRIE R RSN, IRRT R, DA AR, (X
YRYT JE R LA s R E AR R P, SEITE W, S A DG AR A S [5]-[7]. AW FLIEA, W TE
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R, MERNPRSEFEAERE. B3I, BT L. X&. WK . . A B, B
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2.2. Dry Eye Disease 85 #8 & FH

Pl “Dry Eye Disease” A& 214, 16 NI KIHHE £ (the human gene database, GeneCards) 3 H{ DED
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A3HE S SR RS T B, BRI ER A B RS SRR S, RS T BENE B RIS 1 R A T e
5 DED AHIEIIAZ O DR HE 15

24. 751 - FEMERS - (ERER - SRR E

FIF Cytoscape 3.10.4 14354 B H $URL - 1514 s - {FEF#E 5 -DED M2, B 175 25 (Node) 4
AR AEBA I B BOb (3G 7« DED K 3 TR SRR 5, #7102 (B 321 (Edge) ok 2 il FL ORI
2.5. EAKRHEE{EA (Protein Interaction Network, PP1)4& 332

K25 BHE EH Uk iE PERC/r #E 55 DED B S AC SRR A OB S SN STRING 7RI 22, B
ol “Homo sapiens (N)” , M8 H A BAEH N, Hr#l s 2 BA BEAEH . S s )s, Fl
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2.6. GO 1 KEGG E&E 2

FIF R i& = BiocManager U545 H BURIATT DED SR ST GO Thft w0 fl KEGG
B E RN, WHTFIIEE. UL SR AE YD R DA AGE R 1 SRS LA T Ak e, DL P<0.05 A
FEUEST 45 WA AT AT AL AT
2.7. FxHEE

FIH PubChem £ 22 3R1G 15 M B 2 IR B W S AR 25 44, IFiE 3 PDB i i sk U O 8E B 1 3D 45
¥y, 1% AutoDock #AEHEAT K INEALEE, 8 F] DoGSiteScorer TRl &5 [ 35 14 48467 B M K /N IHEE47 90
TRAFE, AT IR % 9 i E R A R o RO AR R AR ) K T e A RE, a1 PyMoL
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Figure 1. Venn diagram of intersection targets between Ziyin Runmu Keli and DED
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Figure 2. Ziyin Runmu Keli-intersection targets-DED
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TEVE R E KR i S . X R IIZ R 255 07 T el (R R R AL SUB ST . S0 A R 2 4 A T
U SR R EUIRAS SR R HE 23K

3.6. KEGG B hER

TEH4T KEGG /T, KEGG {5 ‘5l i & 5/ A e i 5 21 203 4% 23 A Gl (P < 0.05) . HF
Bl e N2 G, A0 S T E S EET HIF-1 (5 5105 . AGE-RAGE 15 51l L A E 4
N SHHGER. LR Count B K P B THEF, AT 20 2@ BT MR B R (1 6).
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Figure 3. PPI network of Ziyin Runmu Keli in the treatment of DED
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Figure 4. Visualization analysis of active ingredients and common targets
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AT BCZL I BB 2 R IE R AP gy, 23 2 [ A (Nootkatone) 5 2,4,7-—F£45-9,10-—
Z3E(2,4,7-Trihydroxy-9,10-Dihydrophenanthrene) , 44 — 2 43 5ill 5 PP1 25 [ ELAE o fi B 22 (1) 1% Lo B 5 TPS3
A AKTL #4770 5% 4% 7] UL BT 45 & BE IR T-5.0 keal/mol (% 1), ifiid PyMolL #fml itk Foxt
PR AR, WUERBN WM %0 A e 8 HE N AR B IR M VAR X300 5 DG B S B R AR AL T i ELAE FH (] 7).

Table 1. Molecular docking results

# 1 DFIEER

LIRS Ak Compound CID PDB ID ¢ & e/ (kcal/mol)
AKT1 21,678,577 3QKK —7.292
2,4,7-=§24£-9,10- — A5
TP53 21,678,577 3Q03 —7.897
AKT1 1,268,142 3QKK —6.367
[53 Atr e
TP53 1,268,142 3Q03 —6.961

(d) [EHhiH-TPS3

Figure 7. Analysis of molecular docking results

7. DFIIRER D
4. 71t
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Ji, BRI AR AR BIR K b BR BN . IR S P AR S B HR RV N R JH RS M B AR O R A
R A Rl BE R ST, R “miE - RIE - HEARE - B KBS, BEw
PEBEXE LA SZ IR T R, el AL i B, T E R R AR R 9], R EFEIR U TR Y
RIRG “HFAA L . BB ¢, BEFAE H SR o iE szl g3 “MiBH A2 7 YR A TH 20 s K
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MBS RARPTH IR 240 B 200 BRI/ 1 FH[20]
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