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Mechanism of herb pair containing Scutellariae Radix and Coptidis Rhizoma on
treatment of type 2 diabetes mellitus based on network pharmacology
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Abstract: Objective To investigate the mechanism of type 2 diabetes mellitus (T2DM) treatment by drug pair containing Scutellariae
Radix and Coptidis Rhizoma. Methods The chemical composition and targets of Scutellariae Radix and Coptidis Rhizoma were
searched by the analysis of traditional Chinese medicine system pharmacology platform (TCMSP), and T2DM related genes were
searched by OMIM, TDD, Drugbank, and Digsee databases. UniProt database was used to query the target-related genes. Cytoscape
3.2.1 was used to construct compound-targets (genes) networks and protein-protein interaction (PPI) network to screen out the key
targets. Finally, the mechanism of its action was studied by DAVID analyzing enrichment of gene ontology (GO) function and
pathway enrichment analysis based on Kyoto Encyclopedia of Genes and Genomes (KEGG). Results The compound-target network
contained 42 compounds and 213 corresponding targets, and the key targets involved PTGS2, PTGS1, HSP90AA1, HSP90ABI,
NOS2, etc. The PPI core network contained 15 protein, and key protein involved in TNF, IL-6, INSR, etc. The functional enrichment
analysis of GO obtained 108 GO items (P < 0.05), of which there were 87 biological processes (BP) items, 9 molecular function (CC)
items, and 12 related items of cell composition (MF). There were 24 signal pathways (P < 0.05) in the KEGG pathway enrichment
screening, involving insulin resistance, T2DM and insulin signaling pathway and so on. Conclusion The active components of
Scutellariae Radix and Coptidis Rhizoma regulate inflammatory cytokines and act on insulin receptor in the treatment of T2DM mainly
through DPP4, PPARG, IL6, PPARD, TNF, and other targets.
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Table 1 Basic information of 42 active compounds in Scutellariae Radix and Coptidis Rhizoma

2 T o AR OB/% DL AEXE 5T i

g MOL002934 WA 104.34 0.44 374.37
MOL002932 R 7 00 T EE 76.26 0.29 314.31
MOLO012246 4 REPOEE R 74.24 0.26 302.30
MOL002927 AT 11 69.51 0.44 374.37
MOL002911 2,6,2"4"- U RE-6"- A A B 69.04 0.22 302.30
MOL002937 TEARWNER A 66.06 0.23 286.30
MOL000228 TE= 55.23 0.20 270.30
MOL002915 RN 49.07 0.33 328.34
MOL000073 KILEFR 48.96 0.24 290.29
MOL002917 MEHRESRI 45.05 0.33 330.31
MOL008206 DR 44.09 0.25 298.31
MOL002897 R /NEED 43.09 0.78 336.39
MOL002928 TREHEKR 4137 0.23 284.28
MOL002914 SRR GEEEERD 41.35 0.24 288.27
MOL002910 ARy 41.15 0.24 288.27
MOL002913 CEWMEH 40.04 0.21 272.27
MOL000525 EHNEEER 39.40 0.21 270.25
MOL002926 TEBSE 38.72 0.23 286.30
MOL012266 FHER 37.94 0.37 344.34
MOL002925 ik 5z il 37.01 0.24 286.25
MOL002908 5,8,2"- = F 3L -7-H A L TR I 37.01 0.27 300.28
MOLO012245 5,7.4'- =5 5k-6- FF E S 36.63 0.27 302.30
MOL002933 5,7.4- =558 A SL i 36.56 0.27 300.28
MOL001689 SEWE 34.97 0.24 284.28
MOL002909 5,7,2,5-T§%5E-8,6- — H A JL 5 TR 33.82 0.45 376.34
MOL002714 AR 33.52 0.21 270.25
MOL000552 5,2"- ¥ 5-6,7,8- = F S L B i 31.71 0.35 344.34
MOL000173 DB 30.68 0.23 284.28
MOL001458 T 30.67 0.86 320.34

i MOL008647 FEPF 1 S T i 86.71 0.26 313.38
MOLO000785 mL = 64.60 0.65 352.44
MOL000622 IR N B 63.71 0.19 266.37
MOL002903 (R)-DU S/ NEET 55.37 0.77 339.42
MOL000098 Mz 2% 46.43 0.28 302.25
MOLO002688 SISy LA 45.83 0.87 334.37
MOLO013352 Vel 43.29 0.77 454.56
MOL002897 R/NBET, 43.09 0.78 336.39
MOL001454 WIER 36.86 0.78 336.39
MOL002904 BEIZ T 36.68 0.82 351.38
MOL002894 INBELT B 35.74 0.73 322.36
MOL000762 ERHEHE A 35.36 0.65 510.52
MOL001458 HOET 30.67 0.86 320.34
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The blue represents the compound in Scutellariae Radix the red represents the compound in Coptidis Rhizoma the purple represents the target
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Fig. 1 Target network diagram of compound of Scutellariae Radix and Coptidis Rhizoma
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Table 2 Basic information on compound-disease intersecting genes
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P27487  dipeptidyl peptidase 4 DPP4
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Q03181  peroxisome proliferator-activated PPARD

receptor delta

PPARD 52 — 7115 i AU A B 2 AR GTAH R I % %[5 7, PPARD [
JABTX-87C > T IR f AL H IR 2 51, Sondt 5. 1

Bl BMISEAH S, I AT REE BT 8 3 XAZAL R A ] 56 PR RS
BRI A R )

P01375  tumor necrosis factor TNF
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Fig. 2 Intersection gene of Scutellariae Radix-Coptidis Rhizoma
target and T2DM related target
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Fig.3 Core network (PPICN) diagram of Scutellariae Radix -
Coptidis Rhizoma and type 2 diabetes
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positive regulation of interleukin-6 production
positive regulation of nitric oxide biosynthetic process
negative regulation of fat cell differentiation
negative regulation of smooth muscle cell proliferation
liver regeneration
positive regulation of cytokine secretion
negative regulation of myoblast differentiation
cellular response to lipopolysaccharide
positive regulation of sequence-specific DNA binding transcription
glucose homeostasis
positive regulation of gene expression
positive regulation of protein kinase B signaling
negative regulation of collagen biosynthetic process
inflammatory response
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Fig. 4 GO enrichment analysis of targets of Scutellariae Radix and Coptidis Rhizoma
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Fig.5 Twenty four channels of analysis of KEGG concentration in treatment of type 2 diabetes by Scutellariae Radix and Coptidis Rhizoma
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