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Abstract: Objective To investigate the mechanism of hepatotoxicity of Toosendan Fructus by network pharmacology and molecular
docking technique. Methods The potential toxic components of Toosendan Fructus were screened through TCMSP, PubChem,
SwissADME databases, and literature search, the targets of potential toxic components were predicted using SwissTargetPrediction
database, and then the targets related to liver injury were searched through GeneCards database, and the intersecting targets between
the predicted targets of the toxic components and liver injury targets were taken to obtain the potential targets of action of the toxic
components in the liver. The intersection target was taken to obtain the liver potential action target of toxic ingredients, and then the
software Cytoscape version 3.8.2 was used for the construction of toxic ingredient-predicted target, toxic ingredient-potential action
target, PPI network, and toxic ingredient-potential action target-core pathway network, and the molecular docking was carried out by
using the version of AutoDock 1.5.6 and the open source software PyMOL was applied to visualize the docking results. The docking
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results were visualized as examples. Results Six potentially toxic compounds of Toosendan Fructus, namely toosandanin, meliasenin
B, trichilinin D, 1-O-tigloy-1-O-debenzoylohchinal, butenolide, and 5-hydxoymethylfurfural were screened for liver damage with
common targets of action 103. GO and KEGG results showed that Toosendan Fructus induced hepatotoxicity through processes such

as protein phosphorylation, negative regulation of apoptotic processes, response to xenobiotic stimuli, and positive regulation of

enzyme activation. Molecular docking results showed that three potentially toxic components of Toosendan Fructus, toosandanin,
trichilinin D, and 1-O-tigloy-1-O-debenzoylohchinal, had good binding capacity to the key targets. Conclusion The preliminary
exploration of hepatotoxic components, mechanisms, targets, and pathways of Toosendan Fructus was carried out by applying network
pharmacology and molecular docking techniques to provide data support for further clinical application studies and effect mechanisms

of Toosendan Fructus.
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Table 2 Toxic components of Toosendan Fructus
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Fig. 5 GO and KEGG analysis of potential targets of Toosendan Fructus hepatotoxicity
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Fig. 6 Toosendan Fructus hepatotoxicity “toxic component - potential target - core pathway” network

®4 KBEBMEMT

Table 4 Key toxicological components

signaling pattway Protaoglycans in cancer

EGFR tyrosine kinase AGE-RAGE signaling
inhibitor resistance pathway in diabstic
Endocrine resistance - EoTiations
IDH1 TERT CYP17A1 PTGS2
F9 HMGCR AKR1B10 EZH2
PIK3CA EGFR PSMB9 PGR
AKR1B1 MAPKS AURKA SHBG
XDH GCKR EPHX1 PAK1
JAK1 IKBKB HDAC1 NR1H3
SYK MCL1 JUN NAMPT
INSR MMP9 IL6ST MMP1
EPHX2 CES2 KDR HSD11B1
CYP19A1 MAPK14 PTPN1 GCK

BIEERES - BB W

*6 XELEEE
Table 6 Docking binding energy

B degree KK PDB 4Ry X4 Ly 44 BEl(keal mol2)
meliasenin B 45 MAPK1  2y9q trichilinin D -39
trichilinin D 39 MAPK3  4qtb trichilinin D -3.3
1-O-tigloy-1-O-debenzoylohchinal 32 PIK3CA  T7jiu toosendanin -1.8
5-hydxoymethylfurfural 17 trichilinin D -3.2
toosendanin 9 MAPK8  2xrw  1-O-tigloy-1-O- -39
butenolide 1 debenzoylohchinal
£5 tarms trichilinin D -3.1
Table5 Key targets MAPK10 3oyl trichilinin D -3.2
B degree
MAPK3 21 Al GeiEst PIBK/AKL {55« p53 {5 5 A1 PTEN 13
MAPK1 21 T 3 MRS AR T S R R SRS
P ” ST E )1 KT 0 BT 25 A WL 36 T R 5 E BT
MAPK 10 1 Yoo JIBETBRAEAEROIFAEEEEE T, SROLIGH
MAP2K1 16 I8 FH 52 31— 5E R PR o
AH " ASHF UL ) BT R AR - T
N s B - ISEERIRE AL BB R ILAER . 2B
GSK3B 14 D ReAE BRI 2% FEMERT - AR MEAE FHE AT -
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PIK3CA - toosandanin PIK3CA - trichilinin D

MAPKZ1 - trichilinin D

MAPKS - 1-O-tigloy-1-O-debenzoylohchinal

MAPKS3 - trichilinin D MAPKZ10 - trichilinin D

MAPKS - trichilinin D

B 7 #lT s iEE R
Fig. 7 Visualization of core node docking results
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