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Abstract

Objective: This study aims to investigate Yantuo’s mechanism of action in treating immunosuppression using network pharmacology
and molecular docking methods. Methods: Based on the literature review, the relevant literature on the chemical constituents of
Yantuo was summarized and organized. The screening criteria were established based on drug-like properties and toxicity indicators,
and the active ingredient screening was conducted using the Admetlab 3.0 online platform. The targets of ingredient actions were
retrieved from the SEA and TargetNet databases, while potential disease targets were gathered from the CTD and PharmacyGKB
databases. The intersection targets were integrated and de-emphasized for better understanding, and a protein-protein interaction
(PPI) network was constructed using the String online platform. The David database conducted Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) analyses on the expected targets. Meanwhile, the clustering function of the Mcode
plug-in and the clustering coefficient function of the cytohubba plug-in in Cytoscape software were utilized to screen the core target
genes collectively. Lastly, potential mechanisms of action and targets were elucidated through molecular docking. Results: 42 active
ingredients, 865 potential targets, and 1319 disease-related targets were extracted from Yantuo. Ultimately, 126 intersection targets
for drugs and diseases were identified. Among them, 10 substances, including ethyl 3,4-dihydroxybenzoate, eugenol, isoeugenol,
and salicin, were considered core components. These substances were molecularly docked with five screened core targets (AKT2,
MMP1, DNMTI, TLRY, HGF). The results showed that MMP1 had the lowest binding energy to chrysin. Conclusion: Yantuo acts
on immunosuppression through multiple targets and pathways, providing theoretical support for further validation.
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Compound name Pul::(;]};em MW  nHA nHD nRot logP caco2 HIA hERG hERG-10um DILI Ames ROA
Ethyl 3,4-dihydroxybenzoate 77547 182.06 4 2 3 2.144 -5.085 0.019 0.124 0.769 0.447 0.167 0.103
3-Hydroxyflavone 11349 238.06 3 1 1 2.687 -4.719 0.008 0.117 0.497 0.866 0.536 0.451
5-Isopropyl-2-methylphenol 10364 150.1 1 1 1 3218 -44 0.012 0.106 0.633 0.202 0.398 0.417
Eugenol 3314 164.08 2 1 3 2.321  -4.57 0.035 0.092 0.659 0.28 0.468 0.346
(E) -methyl isoeugenol 1549045 178.1 2 0 3 2.446 -4.517 0.088 0.209 0.582 0.153 0.607 0.324
Emodin 3220 270.05 5 3 0 3.812 -5.141 0.01 0.037 0.547 0.826 0.908 0.495
Baicalein 5281605  270.05 5 3 1 2.632 -4.774 0.011 0.097 0.696 0.894 0.657 0.452
Glycitein 5317750  284.07 5 2 2 1.829 -4.875 0.02 0.18 0.589 0.573 0.516 0.556
Alizarin 6293 240.04 4 2 0 2.768 -4.77 0.293 0.08 0.602 0.841 0.872 0.44
Chrysin 5281607  254.06 4 2 1 3.6 -4.98 0.002 0.105 0.547 0.872 0.628 0.539
Diosmetin 5281612 300.06 6 3 2 2.627 -4.994 0.027 0.078 0.524 0.741 0.645 0.472
Isolariciresinol 160521 360.16 6 4 5 1.393  -5.029 0.052 0.095 0.434 0.254 0.469 0.207
Lauric acid 3893 200.18 2 1 10  4.804 -5.099 0.627 0.098 0.318 0.209 0.083 0.144
Succinic acid 1110 118.03 4 2 3 -0.646 -4988 0.065 0.004 0.02 0.29 0.144 0.136
p-Hydroxybenzoic acid 135 138.03 3 2 1 1.402 -5.111 0.098 0.054 0.144 0.363 0.275 0.248
4-Hydroxyphenylacetic acid 127 152.05 3 2 2 0.785 -5.132 0.014 0.03 0.049 0.884 0.173 0.441
Adenine 190 135.05 5 3 0 0.151 -4.789 0.021 0.079 0.34 0.873 0.753 0.769
cis-Anethol 637563 148.09 1 0 2 3.044 -4.554 0.211 0.311 0.61 0.198 0.672 0.239
2,3,6-Trimethylanisole 591604 150.1 1 0 1 3.335 -4.753 0.007 0.11 0.525 0.311 0.516 0.317
cardenolide 53957771  342.26 2 0 1 4.063 -4.529 0.001 0.254 0.785 0.423 0.512 0.605
Daidzein 5281708  254.06 4 2 1 2.221 -4.692 0.017 0.194 0.597 0.443 0.537 0.569
Anthraquinone 6780 208.05 2 0 0 3.171 -4.223 0.008 0.165 0.684 0.777 0.734 0.304
Geraniol 637566 154.14 1 1 4 3.315 -4.472 0.107 0.08 0.427 0.1 0.14 0.06
Citronellol 8842 156.15 1 1 5 3.359  -5.05 0.045 0.091 0.509 0.091 0.169 0.08
Citronellal 7794 154.14 1 0 5 3.037 -4.661 0.018 0.114 0.515 0.226 0.277 0.197
Dimethyl malate 10285815  162.05 5 1 5 -0.335 -4.636 0.203 0.024 0.28 0.098 0.189 0.216
1,2-Benzenedicarboxylic acid 3026 278.15 4 0 10 4483 -4.646 0.019 0.262 0.855 0.6 0.015 0.02
3,5-Bis
(1,1-dimethylethyl ) -4-
hydroxybenzenepropanoic 62603 292.2 3 1 6 4743 -4892 0.12 0.09 0.616 0.092 0.092 0.312
acid methyl ester
Diisobutyl succinate 70214 230.15 4 0 9 2.856 -4.503 0.733 0.067 0.597 0.047 0.034 0.052
Butanedioic acid bis
( 1-methylpropyl ) ester 94181 230.15 4 0 9 2.983 -4.809 0.431 0.074 0.501 0.157 0.045 0.062
Alpha-pinene 6654 136.13 0 0 0 4.514 -4723 0.006 0.027 0.796 0.334 0.016 0.054
Beta-pinene 440967 136.13 0 0 0 4271 -4.665 0.001 0.05 0.775 0.324 0.066 0.128
Myrcene 31253 136.13 0 0 4 4374 -4.595 0.05 0.067 0.552 0.176 0.271 0.334
Camphene 6616 136.13 0 0 0 3.751 -4.568 0.003 0.069 0.646 0.479 0.168 0.216
Limonene 22311 136.13 0 0 1 4.541 -4.581 0.001 0.037 0.345 0.28 0.192 0.207
neo-olivil 9976812  376.15 7 4 6 1.016 -5.118 0.024 0.071 0.376 0.445 0.602 0.263
trans-rodgersinine B 101273948  296.1 4 2 1 3.669 -49 0.001 0.297 0.813 0.327 0.345 0.441
Crocusatin-B 9989926  184.11 3 2 1 1.759 -5.071 0.188 0.028 0.089 0.577 0.25 0.2
Neroplomacrol 46209781  238.19 2 1 2 2.813 -4.856 0.007 0.03 0.33 0.159 0.262 0.268
2,3-dihydroxy-1-( 4-hydroxy-
3-methoxyphenyl ) -propan- 15765124  212.07 5 3 4 -0.053 -4.949 0.076 0.031 0.237 0.109 0.62 0.073
1-one
Fenchone 14525 152.12 1 0 0 2.406 -4.454 0.044 0.095 0.423 0.315 0425 0.395
1.8-Dihydroxy-3-methoxy-6- o0 0ga07 s 2 1 3992 4931 004 0061 0.51 096 0928 0527

methylanthracene-9,10-dione
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