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[ Abstract]  Objective: To explore the pharmacological mechanism of Xiao Xianxiongtang in treating type 2
diabetes mellitus (T2DM) by network pharmacology. Method: The main active ingredients, corresponding targets
and target genes of Xiao Xianxiongtang were searched on Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform ( TCMSP) website. Relevant target genes of T2DM were obtained through Gene
Cards. The targets of drug active ingredients were mapped to the targets of T2DM, and the intersection targets were
obtained as the predictive targets of Xiao Xianxiongtang on T2DM. Cytoscape 3. 7. 1 software was used to construct

the drug active ingredient-intersection target network model and select the key active ingredients. Interactive
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protein-protein interaction network ( PPI) was constructed by STRING website, and key target genes were selected.
Gene function analysis ( GO) and enrichment analysis based on the Kyoto encyclopedia of genes and genomes
(KEGG) pathway were performed on the intersecting targets using DAVIDG6.8 online tool. Result: Xiao
Xianxiongtang had 30 active ingredients, 156 relevant targets, 14 key active ingredients and 18 key target genes on
T2DM. GO analysis showed that the biological functions of Xiao Xianxiongtang in the treatment of potential genes of
T2DM mainly involved transcriptional regulation, oxidative stress, protein binding and inflammatory reaction.
KEGG pathway enrichment showed that the main pathways of Xiao Xianxiongtang in the treatment of T2DM were
hypoxia inducible factor-1 (HIF-1) signaling pathway, tumor necrosis factor (TNF) signaling pathway, Toll-like
receptor signaling pathway and thyroid hormone signaling pathway, phosphatidylinositol 3 kinase/protein kinase B
(PI3K/Akt) signaling pathway, hepatitis B, hepatitis C, tyrosine kinase receptor2 ( ErbB) signaling pathway,
calcium signaling pathway and nuclear factor-kappa B ( NF-xkB ) signaling pathway. Conclusion: Xiao
Xianxiongtang is a multi-component, multi-target and multi-pathway process in the treatment of T2DM. It plays an
important role in the treatment of T2DM by regulating transcription, oxidative stress, protein binding and
inflammatory reaction. Conclusion: The mechanism of Xiao Xianxiongtang in treating T2DM may alleviate insulin

resistance, increase insulin sensitivity and reduce blood sugar by inhibiting the secretion of inflammatory factors,

participating in anti-inflammatory response,

reducing

oxidative stress, increasing intracellular calcium

concentration, blocking glucagon signaling pathway and activating PI3K/ Akt pathway.
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Table 1 Candidate compounds in Xiao Xianxiongtang

254 1A W) 24 B CAS %5 OB/% DL

# 3%  berberine 2086-83-1 36.86 0.78

berberrubine 15401-69-1 35.74 0.73

6873092 43.09 0.78

epiberberine

R-canadine 5096-57-1  55.37 0.77

berlambine 549-21-3 36.68 0.82

corchoroside A_qt 508-76-9  104.95 0.78

92618989 63.71 0.19

magnograndiolide

palmatine 3486-67-7 64.6  0.65
quercetin 117-39-5 46.43 0.28
coptisine 3486-66-6  30.67 0.86

38763-29-0 45.83 0.87

worenine

3 24-ethylcholest-4-en-3-one 84924969 36.08 0.76

32728-75-9 35.64 0.81

cavidine

baicalein 491-67-8 33.52 0.21

beta-sitosterol 83-46-5 40.12 0.75

83-48-7 36.91 0.75

stigmasterol

gondoic acid 5561999 43.83 0.76

coniferin 124151- 30.70 0.20
33-3

10,13 -eicosadienoic 30223-50-8 31.11 0.32

(3S, 65)-3-( benzyl )-6-( 4- N/A 39.99 0.20
hydroxybenzyl ) piperazine-2 ,

5-quinone

cycloartenol 469-38-5 42.15 0.24

JiZ  mandenol 544-35-4 42.00 0.19

520-34-3 31.14 0.27

diosmetin

spinasterol 481-18-5 42.98 0.76

hydroxygenkwanin 2586-96-1  36.47 0.27

schottenol 521039 37.42 0.75

10a-cucurbita-5 ,24-diene-3 -0l 35012-08-9 44.02 0.74

148016- 30.23 0.77
79-9

5-dehydrokarounidiol

7-oxo-dihydrokaro-unidiol N/A 36.85 0.75

1191419  43.99 0.50

linolenic acid ethyl ester
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Table 2 Basic information of key compounds in Xiao

Xianxiongtang
gy [tz CSA %S %A
W% Wit & (quercetin) 117-39-5 127
Wi R-ZAk/NEET ( R-canadine ) 5096-57-1 20
A WA E (baicalein) 491-67-8 18
Wik /NEER B (berlambine) 549-21-3 14
H B-7 i B% (beta-sitosterol ) 83-46-5 14
% BT (palmatine) 3486-67-7 13
e H§ B (stigmasterol ) 83-48-7 13
% ¥ % K (berberine) 2086-83-1 12
HE /NBELT K (berberrubine) 15401-69-1 10
W% F/NEERH (epiberberine) 6873-09-2 9
R E M (cavidine) 32728-759 9
% % B8 ( coptisine) 3486-66-6 8
e AAHIFE (coniferin) 124151-33-3 7
W% AL ¥ % 9% (worenine) 38763-29-0 6
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Traditional Chinese medicine( TCM) compound-target network diagram
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Fig.2 PPI network diagram of Xiao Xianxiongtang in treatment of

T2DM target protein
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F3 NEREHIARST T2DM XEEFRERER

Table 3 Basic information of key genes in treatment of T2DM with Xiao Xianxiongtang

S L A I8 o BE 5

JUN JEU3 2 P jun (jun proto-oncogene ) 32 0.014 58 0.576
AKT1 22 R R/ 75 B BRI T 1 (serine/threonine kinase 1) 30 0. 003 45 0.484
RELA JEUR K RELA (RELA proto-oncogene ) 25 0. 008 04 0.558
116 [ 41 A 2 -6 Cinterleukin 6) 2 0. 004 93 0. 508
EGFR % 3l K 8 T3 & ( epidermal growth factor receptor) 19 0.012 88 0. 692
FOS J5UR KA fos ( Fos proto-oncogene ) 19 0. 005 05 0.514
CXCL8 e-x-c FLF R T B & 8 ( C-X-C motif chemokine ligand 8) 18 0. 005 63 0.579
PRKCA 4 H i Ca(protein kinase C alpha) 17 0. 004 46 0.472
PRKCB #H 134 i CB( protein kinase C beta) 15 0. 005 41 0. 700
RBI Rb % 53 [E T 1 (RB transcriptional corepressor 1) 14 0. 005 33 0.833
IL-18 41 il A % -18 (interleukin-1 beta) 14 0.002 62 0. 833
EGF 2 Jz A2 K F (epidermal growth factor) 14 0. 005 96 0. 667
CASP8 VR [ 58 ( Caspase-8) 12 0.007 18 0. 600
CYPIA1 08 2 PAS0 FK % 1 WK R 51 1 ( cytochrome P450 family 1 subfamily A member 1) 10 0. 003 34 0.750
CASP3 P4 T 7E 4 -3 ( Caspase-3) 9 0. 002 20 0.556
PPARG o 48 1k 0 T AR 1 5 0 405 2 4K y ( peroxisome proliferator activated receptor gamma ) 9 0.001 64 0. 500
ICAM1 i [ 2 43 1 Cintercellular adhesion molecule 1) 8 0.001 78 0.571
ERBB2 erb-h2 ZZ 1A 1% 2 FR i 2 (erb-b2 receptor tyrosine kinase 2) 8 0.001 29 0.571

A IE TR Y Sk R 25 5 L AT BE W T AR TR Y R
PSS 6 55 5 76 40 i 20 5 7 1 3 2 R 48 A A T R
AKX,
2.6 KEGG & il s Hrahi R KEGG i@ i w4
G3HT R IR,156 A2 A HE R FE DA 1 3 AR AE 44 ki
B (P <0.05,FDR <0.01) i 17 &g 5
T2DM %5 PIAH G, UL IR 4, Horh dge g 2 S0 10 453 %
AL 45 B 5 K -1 (HIF-1) {5538 8%, b Jed 55 58 [
F (TNF) {5538 % , Toll #£ 32 (45 = 38 P&, HIR B 8
FA5 50 B, W mE VLR 3 W/ 8 R B (PI3K/
Akt) 5538 1, SRV R, D9 B R 5%, Tt 2 R 15 1 32
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3 g
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Table 4 Functional information of drug-disease intersection genes
D Term R P
G0:0042493 response to drug 29 2.94 x10°%
G0 :0019899 enzyme binding 28 2.91x10° 1%
GO:0005615 extracellular space 48 1.44 x10°"
GO0:0045944 positive regulation of transcription from RNA polymerase I promoter 42 9.19 x10°"
G0:0003707 steroid hormone receptor activity 13 8.51x10~ "
G0:0032496 response to lipopolysaccharide 18 1.76 x10 "
GO0:0045893 positive regulation of transcription, DNA-templated 28 2.10x10°"
GO:0004879 RNA polymerase Il transcription factor activity, ligand-activated sequence-specific DNA binding 11 6.17x10° "
GO0:0032355 response to estradiol 14 2.19x10° "
G0 :0007568 aging 17 2.65x10° "
GO:0001666 response to hypoxia 17 5.04 x10°"
G0:0005515 protein binding 122 7.10 x 10 ="
GO0 :0045907 positive regulation of vasoconstriction 10 9.01 x10 "2
GO0:0008134 transcription factor binding 20 1.32x10°"
GO :0009636 response to toxic substance 13 1.83 x10 !
GO0:0042802 identical protein binding 30 3.28 x10 !
G0 :0045766 positive regulation of angiogenesis 14 4.62x10°"
GO0 :0045429 positive regulation of nitric oxide biosynthetic process 10 1.66 x10~'°
GO0:0045471 response to ethanol 13 2.32x10°1°
GO : 0006954 inflammatory response 21 3.24x10°"
em::“:“::::_ VEGF signaling pathway 4 .
positive regulation of transcription from RNA polymerase Il promoter- Toll-like receptor signaling pathway 4 ]
identical protein binding B ]
T . TNF ngnal?ng pathway Gene number
positive regulation of transcription, DNA-templated Thyroid hormone signaling pathway 4 0
enzyme binding . " ] .
tammatory rsporse . T cell receptor sfgnalfng pathway o s
transcription factr bindi PI3K-Akt signaling pathway {@ ®
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