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Abstracts: Objective To analyze the material basis and molecular mechanisms of Danggui Beimu Kushen (DBK) Pills in treating
prostatic diseases based on the method of integrated pharmacology. Method The platform of Integrative Pharmacology of Traditional
Chinese Medicine (TCM-IP, www.tcmip.cn) was utilized to predict the main active ingredients and functional targets of DBK Pills in
treating prostatic disease, key targets were screened for enrichment analysis of pathways, and the network of “herb-core
component-key target-main pathway” was constructed, and the possible mechanisms of DBK Pills in treating prostatic diseases were
explored. Results A total of 532 candidate key targets for the treatment of prostatic diseases by DBK Pills were predicted, and 1 840
terms of gene function and 194 signal pathways were analyzed by gene ontology (GO) and KEGG, respectively. The network analysis
of “herb-core component-key target-main pathway” showed that 65 core components were predicted, including 29 ingredients from
Angelica sinensis, 11 from Fritillaria thunbergii and 26 from Sophora flavescens. Those predicted components acted on the key targets
of prostatic diseases, such as transcription factor binding, negative regulation of apoptosis, et al, through the estrogen, apoptosis, chemokines

and other signal pathways, and thus played a role in the regulation of cell cycle, apoptosis and proliferation imbalance, which might
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be the molecular mechanisms of DBK Pills for the treatment of prostatic disease. Conclusion DBK Pills regulate the development of BPH,

prostate cancer and other diseases through multiple pathways with multi-component interacting with multiple targets.

Key words: Danggui Beimu Kushen Pills; integrated pharmacology; prostatic diseases; molecular mechanism; Angelica sinensis

(Oliv.) Diels; Fritillaria thunbergii Miq.; Sophora flavescens Ait.
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Fig.1 Interaction network of candidate key targets of DBK Pills in treating prostatic diseases
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Table 2 Functional information of partial genes of candidate key targets of DBK Pills in treating prostatic diseases

GO Jifie GO GO 8 bR H P A
S F e GO: 0005524 ATP binding 132 1.21X 1073
GO: 0019899 enzyme binding 52 1.24X10°%
GO: 0005515 protein binding 350 4.52X107%
GO: 0004674 protein serine/threonine kinase activity 50 2.35X 10722
GO: 0004672 protein kinase activity 39 3.32X107%
GO: 0042802 identical protein binding 62 4.63X1071°
GO: 0051287 NAD binding 17 4.47X1077
GO: 0008137 NADH dehydrogenase (ubiquinone) activity 17 3.38X10°1
GO: 0031625 ubiquitin protein ligase binding 36 8.67X10713
GO: 0009055 electron carrier activity 21 3.10X1071
GO: 0008134 transcription factor binding 35 6.77X 10714
GO: 0032403 protein complex binding 32 9.00X 10714
GO: 0003924 GTPase activity 31 2.92X10°13
GO: 0008144 drug binding 19 3.62X10713
GO: 0019901 protein kinase binding 40 5.15X1071
GO: 0019903 protein phosphatase binding 15 2.12X10710
GO: 0004029 aldehyde dehydrogenase (NAD) activity 9 3.55X1071°
GO: 0046933 proton-transporting ATP synthase activity, rotational mechanism 8 3.80X1071°
GO: 0016301 kinase activity 15 6.48X1071°
GO: 0022857 transmembrane transporter activity 10 8.86X 10710
IR GO: 0030168 platelet activation 28 2.85X 101
GO: 0006468 protein phosphorylation 53 7.04X107"
GO: 0042493 response to drug 43 1.32X107"7
GO: 0006120 mitochondrial electron transport, NADH to ubiquinone 19 1.67X107"7
GO: 0018105 peptidyl-serine phosphorylation 26 1.98X1071¢
GO: 0006099 tricarboxylic acid cycle 15 1.99X10716
GO: 0043066 negative regulation of apoptotic process 48 6.24X10716
GO: 0006754 ATP biosynthetic process 13 2.26X10713
GO: 0032869 cellular response to insulin stimulus 19 7.48X10713
GO: 0007165 signal transduction 72 1.41X107"2
GO: 0032981 mitochondrial respiratory chain complex I assembly 16 6.33X10712
GO: 0007190 activation of adenylate cyclase activity 13 6.44X10712
GO: 0016032 viral process 33 7.37X10712
GO: 0046777 protein autophosphorylation 25 8.32X107"12
GO: 0003091 renal water homeostasis 12 L.61x10™M
GO: 0042776 mitochondrial ATP synthesis coupled proton transport 10 1.84X 1071
GO: 0042542 response to hydrogen peroxide 14 9.09X 101
GO: 0006635 fatty acid beta-oxidation 12 1.81X1071°
GO: 0045944 positive regulation of transcription from RNA polymerase II promoter 62 2.24X1071°
GO: 0051000 positive regulation of nitric-oxide synthase activity 9 3.55X1071°
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Table 3 Part of pathway information candidate key targets involved of DBK Pills in treating prostatic diseases

D AR HEH P ID B AR EH  PH
hsa00230 purine metabolism 58 577X 107%hsa00640 propanoate metabolism 18 1.94X1071
hsa04932 non-alcoholic fatty liver disease 46 1.05X107'8|hsa04012 ErbB signaling pathway 29 2.52X1078
hsa05215 prostate cancer 35 1.73X107'8hsa04921 oxytocin signaling pathway 40 2.69X1078
hsa04915 estrogen signaling pathway 37 2.00X107'8|hsa04370 VEGF signaling pathway 24 470X1071°
hsa04912 GnRH signaling pathway 35 6.12X107'8|hsa04066 HIF-1 signaling pathway 31 1.97X1072
hsa00620 pyruvate metabolism 24 9.73X107'8|hsa05210 colorectal cancer 23 625X1072
hsa01200 carbon metabolism 37 1.93X107"7|hsa04150 mTOR signaling pathway 21 1.89X10710
hsa04919  thyroid hormone signaling pathway 39 3.10X107"7|hsa05222 small cell lung cancer 25 3.33X1071
hsa05200 pathways in cancer 68  3.23X107"7|hsa04664 Fc epsilon RI signaling pathway 22 7.50X10710
hsa00071 fatty acid degradation 24 4.25X107"7|hsa04660 T cell receptor signaling pathway 27 1.08 X107
hsa04062 chemokine signaling pathway 49 1.23X107'%|hsa04014 ras signaling pathway 41 8.56X107°
hsa04540  gap junction 33 1.39X107'%hsa04210 apoptosis 23 1.02X10°8
hsa05212  pancreatic cancer 28 4.79X107'9|hsa04620 Toll-like receptor signaling pathway 23 6.57X 1077
hsa05223 non-small cell lung cancer 25 432X 107|hsa04010 MAPK signaling pathway 40  8.54X1077
hsa00280 valine, leucine, and isoleucine degradation 22 1.01 X107 |hsa04151 PI3K-AKT signaling pathway 47 534X10°°
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Fig.2 Multidimensional network of “herb-core component-key target-main pathway” of DBK Pills in treating prostatic disease
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