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[ Abstract | Objective; To explore the potential mechanism of Gegen Qinlian Tang ( GQT) in the
treatment of type 2 diabetes mellitus ( T2DM ) using network pharmacology. Method: Four chemical components of
GQT and target genes of T2DM were collected in Computation Platform for Integrative Pharmacology of Traditional
Chinese Medicine ( TCMIP). The drug targets were screened out according to the Similarity of Two-Dimensional
structures. The online Cytoscape technology in TCMIP was used to build the core target network and “ herbs-
ingredient-target-pathway” network. Gene Ontology (GO) gene function combined with Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment module was used to annotate and analyze the gene function and
signaling pathway of the core target. Result: Based on the TCMIP, 234 chemical components of GQT and 175 core

targets were collected. Multi-dimensional network analysis showed that 68 active components had strong interactions
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with protein kinase C-§ ( PRKCD), glucokinase ( GCK), cytochrome C oxidase subunit ( COX7C/COX5A/
COX5B), ATP synthase F1 subunit ( ATPSF1A/ATP5F1C), insulin receptor ( INSRS) and other 22 major
proteins; the biological pathways mainly involved in the endocrine system, cell growth and death, FoxO signaling
pathway, adipocytokine signaling pathway, insulin signaling pathway and so on. Conclusion;: The findings

preliminarily reveal the effective mechanism of GQT in treating T2DM, which is related to anti-inflammation, anti-

oxidation stress, anti-insulin 8 cell injury, and improvement of glycolipid metabolism and complications.
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Fig.1 Core target network of Gegen Qinlian Tang in treating type

2 diabetes mellitus
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SHMET EA RS F RS e R R
Lo SA A R VIR O o Hh A S SCHK I 18, A J 5% 4
JH A T K SV A e W AR W TR R A0
fedd ToRE N Bk B A0 2 (Bel-2) R PLM 123K
Fi (Bad) ,Bel-2 Z AR I T2 8 1 (Bid) , Bel 5 L
o] 94 95 4 T2 2 ( Bik) R0k B8O, T4 08 T
Bel-x1 /K B AR, gt 4h, T2DM 3 5 42 i 4% [
fi 75 1k 3% 14 4 ( protease-activated receptor-4 , Par-4)
43 4% 5 5% [ 1 -k B ( nuclear factor-«B, NF-«kB)

#1 GQTiAJr T2DM X BHEREFNINEERE R

AIRIK 15 TR S B 4 I T, DT T BB B R
Wk eSS G 7, B BOR c-Jun &
3 OK Ui % B ( c-Jun N-terminal kinases, JNK )/
MAPK, Jij i# 05 1k 25 [ 18 B ( stress-activated protein
kinase, SAPK ) Al # & Bt Wl B¢ 3 ¥ B
( phosphatidylinositol 3 kinase,PI3K) /Akt %515 5 il
FETE T2DM Jif B R 85T e i 45 5 AC 5 b 4 i 22
PR e Al B Ak R L 4k Ak ) i s T
fili ATP & i /b, 5 BOPL A RE & B 75 2% 7 , AT 75
KB AT, e B T2DM i &k AL,
F 5% 3¢ W R 22 M g 1 AR ) 38T 45 5 O 1 I R i
PR R R AR A S W, T S BURR B B 40 i
0T I FLIE Pk SRR AL S W o WG JNK/p38
MAPK {5 538 #% , 1 T U7 45 5 P 7~ 98 2 A i L i JBR
5 R T, S AR

Table 1 Functional information on core targets of Gegen Qinlian Tang in treating type 2 diabetes mellitus

D BH P
G0:0043066 negative regulation of apoptotic process 28 6.46 x10 '
G0:0004672 protein kinase activity 20 1.98 x10 "
G0:0005524 ATP binding 48 4.23x10°"
G0.0045944 ' Z(:_:i:(:;r regulation of transcription from RNA polymerase 18 6.21 x10-15
G0:0008134 transcription factor binding 22 1.02 x10 '
G0:0042493 response to drug 23 2.71 x10 "
G0:0007165 signal transduction 39 4.87 x10 "
G0.:0004674 protein serine/threonine kinase activity 23 7.09 x10 "
G0:0045893 positive regulation of transcription, DNA-templated 27 8.87 x10 "
G0:0005654 nucleoplasm 64 9.45 x 10~
G0 :0005829 cytosol 71 3.69 x10° "
G0:0032869 cellular response to insulin stimulus 13 5.15%x10° "
G0 :0006468 protein phosphorylation 25 6.25x10° "
G0 0005515 protein binding 125 8.37x10° "
G0:0006091 generation of precursor metabolites and energy 11 1.19 x10 "2
G0:0005739 mitochondrion 40 1.47 x10 7"
G0:0032403 protein complex binding 18 5.32x10° "2
G0:0005743 mitochondrial inner membrane 23 6.69 x 10 "2
G0:0007050 cell cycle arrest 14 3.69 x10 "
G0 :0046777 protein autophosphorylation 15 4.46 x10 "

il if TCMIP 1 KEGG ¥4 )%, X GQT iR J7
T2DM (%A% 0 ¥ A5 2 17 38 3 5 2 70 r , I P AR HE
ZRT 20 B HUAR RO B AR R R . R 20 S5R
BIR, NI ARG TGRS AMAERK ST N

BUE JEATIERAS SRS ARTERS VR IR 5 T e 220

PRSI | SE WUAE | A <5 2% FCAE |\ FoxO {5 53 % |

g Y SRRl IR N S e =il I <F i

SRR RSN Vi SRR N 3 N RSN
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®2 GQTiAfr T2DM X RIS E5NERER
Table 2  Pathway information on core targets of Gegen Qinlian

Tang in treating type 2 diabetes mellitus

% %H #H I
# endocrine system 63 1.05x10°%
# endocrine and metabolic diseases 33 2.65x10°"
hsa04919 thyroid hormone signaling pathway 23 1.97 x 10 ~"*
hsa04932 non-alcoholic fatty liver disease 25  4.83 x10~ "
(NAFLD)
hsa04920  adipocytokine signaling pathway 18 1.34x10° ™
# cell growth and death 33 4.33x10°™
# neurodegenerative diseases 35 4.69x10°"
hsa05200  pathways in cancer 34 6.64x10° "
hsa04921  oxytocin signaling pathway 24 1.51x10° "
hsa05161  hepatitis B 23 2.00x10°"
# circulatory system 30 2.17x10°"
hsa05016  huntington’s disease 25 4.65x10°"
# signal transduction 75 1.15x10° "
hsa05012 parkinson’s disease 22 1.15x10°"
hsa04068  FoxO signaling pathway 21 2.32x10°"
hsa05203  viral carcinogenesis 25 7.00x10°"2
hsa04062 chemokine signaling pathway 24 7.20x10°"2
hsa04915  estrogen signaling pathway 18 9.76 x10° "2
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