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[ Abstract | Objective: To explore the mechanism of Dahuang Huanglian Xiexintang in the treatment of
type 2 diabetes mellitus based on network pharmacology. Method: Major chemical constituents, corresponding
targets and target genes of Dahuang Huanglian Xiexintang were obtained by Traditional Chinese Medicine Systems
Pharmacology ( TCMSP) , and target genes of type 2 diabetes mellitus were obtained by GeneCards. The target
genes of drug and disease were mapped to predict target genes of Dahuang Huanglian Xiexintang for type 2 diabetes
mellitus. Cytoscape3. 7.1 software was used to construct the compound-target network and protein-protein

interaction network ( PPI) of traditional Chinese medicine. Gene ontology ( GO) analysis of potential genes and
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enrichment analysis of gene encyclopedia kyoto encyclopedia of genes and genomes ( KEGG) pathway were carried
out using DAVID 6. 8 online tool. Result: There were 17 active ingredients, 94 related targets, 17 key active
ingredients and 16 key targets in Dahuang Huanglian Xiexintang on type 2 diabetes mellitus. GO analysis showed
that the biological functions of potential genes of Dahuang Huanglian Xiexintang in the treatment of type 2 diabetes
were mainly related to oxidative stress, apoptosis, protein binding, inflammatory reaction, et al. KEGG pathway
enrichment results showed that the pathways of potential genes of Dahuang Huanglian Xiexintang in the treatment of
type 2 diabetes mainly involved hypoxia inducible factor ( HIF ), tumor necrosis factor ( TNF ),
phosphatidylinositol 3 kinase/protein kinase B ( PI3K/Akt), nuclear transcription factor-xB ( NF-xB ), and
vascular endothelial growth factor ( VEGF) signaling pathways. Conclusion: Dahuang Huanglian Xiexintang is a
complex process of multi-component, multi-target and multi-pathway in the treatment of type 2 diabetes mellitus. It

plays an important role in the treatment of type 2 diabetes mellitus by participating in oxidative stress, apoptosis,

protein binding and inflammatory reaction.
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Table 1 Candidate compounds in Dahuang Huanglian Xiexintang

25 Mol ID Molecule Name  CAS %5 OB/ % DL
K# MOL002235 EUPATIN 3848-24-6 50.8 0.41
MOL002268 rhein 478-43-3 47.07 0.28

MOL002281 toralactone 41743-74-2 46.46 0.24
MOL002297  daucosterol_qt ~ 474-58-8 35.89 0.7
MOLO00358  beta-sitosterol 83-46-5 36.91 0.75
MOL000471 aloe-emodin 481-72-1 83.38 0.24
MOL000096 ( - )-catechin 154234 49.68 0.24
¥ % MOL001454  berberine 2086-83-1 36.86 0.78
MOL002894  berberrubine 15401-69-1 35.74 0.73
MOL002897 epiberberine 6873-09-2 43.09 0.78
MOL002903 (R)-Canadine  5096-57-1 55.37 0.77
MOL002904  berlambine 549-21-3 36.68 0.82
MOL002907 corchoroside A_qt 508-76-9 104.95 0.78
MOL000785 palmatine 3486-67-7 64.6  0.65
MOLO00098  quercetin 117-39-5 46.43 0.28
MOLO01458  coptisine 3486-66-6 30.67 0.86
MOLO002668  worenine 38763-29-0 45.83 0.87

=N

4 %9
& >

> -
*o®

—

WO R WG WU s AT S KB A& L s 2L G
S 249y -5 o 58 A B R R R

1 HHEHEW-BANEE

Fig.1 TCM compound-target network diagram
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Table 2 Basic information of key compounds in Dahuang

Huanglian Xiexintang

25 ID Compound CAS %i*5  Count
% MOL000785  #fit Jz Z ( quercetin) 117-39-5 84
K MOLO00358  B-% f§§ i ( beta-sitosterol ) 83-46-5 13
#i% MOL002903 R-4 1k /N B¢ B ( R- 5096-57-1 10

canadine)
HiE MOL000785 L Ih{T ( palmatine) 3486-67-7 10

K MOL000471 K # & (aloe-emodin) 481-72-1 9
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Fig.2 PPI network diagram of Dahuang Huanglian Xiexintang in
treatment of T2DM target protein
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Table 3 Basic information of key targets of Dahuang Huanglian Xiexintang

B AR B AR I B B PO ER
CXCL8 C-X-C S 7% ik 5 7 B {4 8 C-X-C motif chemokine ligand 8 0.004 1 18 0.625 0
EGFR T ERKHAFZK epidermal growth factor receptor 0.010 8 20 0. 666 7
Aktl AKU 22 5 R/ 5 S I T 1 AKL serine/threonine kinase 1 0.003 2 31 0.475 2
PRKCB S CB protein kinase C beta 0.005 0 17 0.681 8
RXRA MR X Z 1K « retinoid X receptor alpha 0.002 3 9 0.750 0
EGF R AERKHAF epidermal growth factor 0. 006 8 15 0. 666 7
IL-18 H A E-18 interleukin-1 beta 0.002 3 14 0.833 3
ICAM1 20 it 1] B B 1 intercellular adhesion molecule 1 0.001 1 8 0.583 3
CYP1AI MM 2 PASO S | WIS 1 cytochrome P450 family 1 subfamily A member 1 0.002 4 9 0.750 0
PRKCD T H B cs protein kinase C delta 0.003 3 8 0.500 0
STATI1 (S5 S T M FMIET 1 signal transducer and activator of transcription 1 0.001 9 12 0.552 6
NOS3 AL AT 3 nitric oxide synthase 3 0.0014 7 1. 0000
IL-6 F 4 A% -6 interleukin 6 0.004 5 22 0.500 0
PTGS2 WA IR 2= N o E AR B Tl 2 prostaglandin-endoperoxide synthase 2 0.002 1 6 0.6153
ESR1 M E 2R 1 estrogen receptor 1 0.001 9 10 0.526 3
ERBB2 ERB-b2 2 {4 [ 4 1k 1t 2 ERB-b2 receptor tyrosine kinase 2 0.001 1 10 0.500 0
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Table 4 Functional information of drug-disease intersection genes
ID Term Count P
G0:0005615 extracellular space 39 1.79 x 10"
G0:0019899 enzyme binding 21 1.33x10° %
G0 0001666 response to hypoxia 15 6.03 x10 "
G0:0042493 response to drug 18 7.70 x 10~
G0:0045429 positive regulation of nitric oxide biosynthetic process 10 1.59 x10 "
G0:0032496 response to lipopolysaccharide 14 6.01 x10 "
G0:0005515 protein binding 80 2.17 x10 7"
G0:0045766 positive regulation of angiogenesis 12 3.64 x10 "
G0:0071456 cellular response to hypoxia 11 1.26 x10~'°
G0:0071222 cellular response to lipopolysaccharide 11 6.44 x 101
G0:0009636 response to toxic substance 10 9.63x10°1°
G0:0032355 response to estradiol 10 1.78 x10~°
G0:0007568 aging 12 1.79 x10~°
G0:0006954 inflammatory response 16 2.41 x107°
G0:0007566 embryo implantation 8 2.93 x107°
G0.0042803 protein homodimerization activity 20 1.36 x10 78
G0 :0005576 extracellular region 28 1.76 x 10 78
G0:0003707 steroid hormone receptor activity 8 2.28 x107*
G0:0043066 negative regulation of apoptotic process 16 2.79 x 10 %
G0:0005901 caveola 8 3.92x10°°
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Fig.3 Histogram of GO function enrichment analysis
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Fig.4 Pathway enrichment information involving key targets of

Dahuang Huanglian Xiexintang in treatment of T2DM
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