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Abstract: Objective To investigate the mechanism of Xiaozhi Pills in treatment of hemorrhoids based on network pharmacology and
molecular docking, and to preliminarily identify its material basis through in vitro experiments. Methods The main active components
of Xiaozhi Pills were selected, and the targets were predicted using Swiss Target Prediction and TCMSP. Hemorrhoid-related targets
were obtained from databases such as GeneCards. PPI network of the intersecting targets was constructed using STRING 12.0, and
core targets were screened. Bioinformatics analysis of the intersecting targets was performed using Metascape, and the network diagram
was constructed using Cytoscape 3.9.1. Molecular docking was carried out using Schrédinger 2020 Maestro 12.4. Cell viability was
assessed using the MTS assay, NO content was measured by Griess assay, vascular permeability was assessed using the Transwell
assay, and cell migration rate was evaluated using the scratch wound healing assay. The levels of cytokines and proteins were measured
by ELISA. Antagonistic effects on HTR2A, TRPA1, and TRPV1 were determined by calcium ion fluorescence assay. Four coagulation
parameters were measured using a coagulation analyzer, and platelet aggregation rate was determined by turbidimetric method. Results
34 main active components such as genistein glucoside, kaempferol, paconol, atractylenolide II were screened, yielding 81 component-
disease intersecting targets, and 15 core targets were identified, involving 158 signaling pathways. Molecular docking showed good
binding affinity between core components and targets. In vitro experiments showed that 24 compounds significantly inhibited the
release of NO, TNF-o0, and IL-1p from RAW264.7 cells. 8 Compounds reduced HUVEC cell permeability and upregulated the
expression of VE-cadherin, Claudin-5, and ZO-1. 15 Compounds promoted the proliferation and migration of HDF and increased the
levels of EGF, TGF-f1, and VEGF. 8, 11, and 6 compounds antagonized HTR2A, TRPA1, and TRPV1 receptors, respectively. 5
Compounds significantly prolonged TT, APTT, and PT. 6 Compounds increased FIB content, and 7 compounds promoted platelet
aggregation (P < 0.05, 0.01, 0.001). Conclusion Xiaozhi Pills exert therapeutic effects on hemorrhoids through multiple pathways
including anti-inflammation, swelling reduction, wound healing promotion, pain relief, and hemostasis.
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Table 2 Core target information

AR degree Uniprot ID B S A2 R degree Uniprot ID
TNF 51 P01375 MMP9 37 P14780
Aktl 46 Q96B36 ERBB2 33 P04626
ESR1 43 P11474 FGF2 32 P48798
IL-1B 42 P01584 KDR 31 P35968
CTNNB1 41 P35222 ICAM1 30 P05362
EGFR 41 P00533 IL-2 29 P60568
PTGS2 39 P35354 NR3C1 28 P04150
Bcl-2 38 P10415
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Fig.7 Effects of Xiaozhi Pills on the levels of NO, TNF-a, and IL-1p ( X+ s,n=3)
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paconiflorin, L-isodiscocarpine, M-parietin, N-magnoflorine, O-gallic acid, P-aloe-emodin, Q-emodin, R-astragaloside IV, S-tetrandrine, T-fangchinoline,
U-berberine, V-ligustilide, W-rhein, X-ellagic acid, Y-genistein, Z-ziyuglycoside I, Z1-chrysophanol; ***P < 0.001 vs blank group; P < 0.05 #P <0.01
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Fig. 8 Effects of compounds on the levels of NO, TNF-a, and IL-1 ( xts,n=3)
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Fig. 16 Antagonistic effects of Xiaozhi Pills on receptors ( xts,n=2)
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Fig. 18 Effects of Xiaozhi Pills on the four plasma coagulation parameters and platelet aggregation rate ( Xts,n=6 )
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Fig. 19 Effects of compounds on the four plasma coagulation parameters and platelet aggregation rate ( xts,n=6)
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