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[ Abstract]  Objective: To predict and explore the target and mechanism of Huangqi Guizhi Wuwutang in
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the treatment of diabetic peripheral neuropathy ( DPN) through systemic pharmacology. Method: The active
constituents and related target proteins of Huangqi Guizhi Wuwutang were searched through TCMSP database.
Cytoscape 3. 5.1 was used to construct the topology analysis for the active ingredient-target interaction network of
Huangqi Guizhi Wuwutang; STRING online database was used for the protein-protein interaction ( PPI) network
construction and analysis; target protein gene name was obtained from Uniprot database, David database was used
for the analysis of KEGG pathway enrichment and the study for the mechanism and targets of Huangqi Guizhi
Wuwutang in Treating DPN. Result: Quercetin, kaempferol, beta-sitosterol, 7-0O-methylisomucronulatol and
isorhamnetin were the core compounds of Huangqi Guizhi Wuwutang. The core targets included Prostaglandin G/H
synthase 2, Heat shock protein HSP 90, Nuclear receptor coactivator 2; PPI network diagram showed that the key
components of the active ingredients of Huangqi Guizhi Wuwutang mainly included JUN, Tumor protein p53
(TP53), c-fos ( FOS), mitogenactivated protein kinase 1 ( MAPK1 ), transcription factor p65 ( RELA),
interleukin-8 (IL-8) ; KEGG results showed that the main effects of Huangqi Guizhi Wuwutang were correlated
with TNF signaling pathway, Toll-like receptor signaling pathway and other signaling pathways. Conclusion:
Huangqi Guizhi Wuwutang can exert the efficacy through a variety of channels, with multiple signaling pathways
acting on a variety of targets. It can be effectively predicted and analyzed by systematic pharmacology through a
variety of databases and statistical analysis software, so as to show its potential effect and mechanism of action.

[ Key words ] Huangqi Guizhi Wuwutang; diabetic peripheral neuropathy; systemic pharmacology;

pathway; mechanism; network pharmacology
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Tablel Basic information sheet of active compound of Huangqi Guizhi Wuwutang
&R L& 4 7R OB DL || th&wRm [lAzx P 0B DL
MOL000211 mairin 55.38 0.78 || MOL012986 jujubasaponin V_qt 36.99 0.63
MOL000239 jaranol 50.83 0.29 || MOL012989 jujuboside C_qt 40.26 0.62
MOL000296 hederagenin 36.91 0.75 || MOL012992 mauritine D 89.13 0.45
MOL000033 (3S5,85,9S5,10R,13R,14S,17R)- 36.23 0.78 || MOL001454 berberine 36.86 0.78
10, 13-dimethyl-17- 2R, 58 )-5-
’ imethyl-17-[ ( 2R, ) MOLO01522  (S)-coclaurine 42.35 0.24
propan-2-yloctan-2-yl]-2,3,4,7,8,9,
11,12,14,15,16,17-dodecahydro-1H- MOL000449 stigmasterol 43.83 0.76
cyclopenta[ a] phenanthren-3-ol R
MOL003410 ziziphin_qt 66.95 0.62
MOL000354 isorhamnetin 49.60 0311 1101000358  beta-sitosterol 36.91 0.75
MOL000371 3,9-di-0-methylnissolin 53.74 0.48 MOL004350 ruvoside_qt 36.12 0.76
MOL000374 5'-hydroxyiso-muronulatol-2", 5'-di- 41.72 0. 69 MOL000492 ( +)-catechin 54.83 0.24
0-glucoside
MOLO005360 malkangunin 57.71 0.63
MOLO000378 7-0-methylisomucronulatol 74.69 0.3
MOLO000627 stepholidine 33.11 0.54
MOL000379 9, 10-dimethoxypterocarpan-3-0- 36.74 0.92
D-glucoside MOL007213 nuciferin 34.43 0.40
MOL000380 (6aR, 11aR)-9, 10-dimethoxy-6a, 64.26 0.42 MOLO001910 . 11alpha, 12alpha-epoxy-3beta-23- 64.77 0.38
11a-dihydro-6 H-benzofurano [ 3, 2-c ] dihydroxy-30-norolean-20-en-28,
12beta-olide
chromen-3-ol
MOL000387 bifendate 31.10 0.67 || MOLO01918 paeoniflorgenone 87.59 0.37
MOL000392  formononetin 69.67 0.21 || MOL001919 (3S,5R,8R,9R, 10S,145)-3,17- 43.56 0.53
. dihydroxy4,4, 8, 10, 14-pentamethyl-
MOLO000398 isoflavanone 109.99 0.3
2,3,5,6,7,9-hexahydro-1H-cyclopenta
MOLO000417 calycosin 47.75 0.24 [ a] phenanthrene-15,16-dione
MOL000422 kaempferol 41.88 0.24 || MOL001921 lactiflorin 49.12 0.80
MOL000433 FA 68.96 0.71 || MOL001924 paeoniflorin 53.87 0.79
MOL000438 (3R)-3-(2-hydroxy-3 ,4- 67.67 0.26 || MOL001925 paeoniflorin_qt 68.18 0.40
dimeth henyl) ch -7-ol
imethoxyphenyl) chroman-7-o MOL001928  albiflorin_qt 66.64 0.33
MOL000439 isomucronulatol-7 ,2’-di-0-glucosiole 49.28 0.62 MOL001930 benzoyl paconiflorin 31.27 0.75
MOL000442 1,7-dihydroxy-3,9-dimethoxy 39.05 0.48 MOL006129 6-methylgingediacetate2 48.73 0.32
pterocarpene
MOL001771 poriferast-5-en-3 beta-ol 36.91 0.75
MOL000098 quercetin 46.43 0.28
MOLO001771 poriferast-5-en-4beta-ol 36.91 0.75
MOL012921 stepharine 31.55 0.33
MOL008698 dihyd ici 47.07 0.1
MOLO012940  spiradine A 113.52 0.61 o Hydrocapsaiein ?
MOLO12946  zizyphus saponin I_qt 32.69 0.62 | MOLO01736 (- )-taxifolin 60.510.27
MOL012961  jujuboside A_qt 36.67 0.62 || MOL000359  sitosterol 36.91 0.75
MOLO012976 coumestrol 32.49 (.34 || MOL000073 ent-epicatechin 48.96 0.24
MOL012980 daechuine S6 46.48 0.79 || MOL004576 taxifolin 57.84 0.27
MOLO012981 daechuine S7 44.82 0.83 || MOLO11169 peroxyergosterol 44.39 0.82

1R R RE A 2215 5 i) A% 3k o [RIIF, AchE 3 /b AT L
L b 24 0 PR 8% 5 1 R B O T v, S O D AT
M e BE b T T B 5| R 3 AR A e v
5 F L R F AR o R, BT R B B R A
TG 28 B A 5SS RE AT BB BUABE B
e Bl I 4 M A P AR, S DR i R R 4R 4 LI

#3697 DPN BRI .
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Fig.1 Compound-target network diagram
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£ 95 40 M 1) 4 5 AR AR T2, 53 A, MAPKS i 2
INK KRR Z— o REHFFEE 7R INK/SAPK {1 fk
55 hf 22 5 PR PR I AR R R G, H 2 5 F)) DPN
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I8 L A ' . MAPK14 J& p38MAPK 5% ) J5
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FE R SEE R B . AN BT R I IL-6 IR AT
SECT2DM $5A B RE A =R, B4 E
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VEGF) Al DL #f 148 & A= | I8 I8 AL oA B 400 i 44
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R2 LUEYW-BEMNEXET A RERIMNERE

Table 2 Key node of compound-target network and its topology feature table

a5 W PR A TR OTA FAr
R AR } . - TR AR 0 -
RM EEE b A EEAH b
quercetin &Y 154 0.636 394 05 ||[mRNA of PKA Catalytic SubunitC-alpha ¥ 45 13 0.024 119 93
kaempferol wEy 63 0.131 596 28 || muscarinicacetylcholinereceptor M, AR 12 0. 008 567 00
7-0-methylisomucronulatol =y 45  0.059 814 85 ||taxifolin &=t/ 12 0.029 393 52
beta-sitosterol LAY 39 0.020 895 88 || ( + ) -catechin &Y 11 0.010 244 14
formononetin ey 39 0.073 100 67 || trypsin-1 AR 11 0.010 244 14
isorhamnetin ey 37 0.061 941 42 || progesteronereceptor AR 9 0. 030 585 06
stigmasterol ey 31 0.073 723 14 || thrombin bR 8 0.014 111 02
stepholidine e 29  0.033 477 14 ||acetylcholinesterase ey 7 0. 009 059 49
nuciferin k&% 27 0.022 734 54 || bifendate k&% 7 0.015 892 01
prostaglandinG/hsynthase2 AR 27 0.074 279 54 || coumestrol ey 7 0.014 857 84
stepharine &Y 27 0.033 477 14 || dipeptidylpeptidase IV AR 7 0. 008 375 45
hederagenin &Y 24 0.046 025 02 Gamma-aminobutyricacidreceptor- AR 7 0.029 352 15
bunitalpha-1
(S) -Coclaurine (a=t’] 23 0.015 208 57 || > UEPRR
3,9-di-0-methylnissolin e 23 0.012 008 19 nitric-oxidesynthase , endothelial AR 7 0. 008 649 24
(6aR, 11aR)-9, 10-dimethoxy-6a, L&) 22 0.012 504 50 peroxisomeproliferatoractivatedre- iR 7 0.010 568 68
11a-dihydro-6 H-benzofurano [ 3, 2-c ] ceplorgamma
chromen-3-ol phosphatidylinositol4 ,5-bisphospha-  #l{5 7 0.010 976 40
calycosin ey 22 0.010 000 49 || te3-kinasecatalyticsubunit,
B gammai-soform

prostaglandinG/hsynthasel AR 22 0.054 683 59
heatshockprotein HSP90 R 20 0.041 119 24 || coagulationfactorXa Lh5 6 0.012743 85
berberine oo 17 0.010 573 81 mineralocorticoidreceptor AR 6 0.016 896 65
nuclearreceptorcoactivator2 kR 17 0.040 778 53 amineoxidase| flavin-containing] B AR 5 0. 008 487 64
retinoicacidreceptorRXR -alpha R 16 0.031 715 00 androgenreceptor h5 3 0.011 618 98
sodiumchannelproteintype5subunitalpha  #{Fx 14 0.023 561 86 DNAtopoisomerasell L h5 3 0.011 843 95
beta-2adrenergicreceptor AR 13 0.020 895 88

F 7 16 FRE B

2.4 KEGG @K EESH @i Davidve. 8 FHEE
X # R AL T AR R R BE AT KEGG 3@ s
£IEF 121 EEGR MRS AEELEKEN P
( Bonferroni yEHEITHE IE, P < 0. 01 15 0 #% A\ E =&
BHEDE) X P T E T 10 4 #1750 (£ 3),
DA TR B 4800 B A A, 4 3 B A N A A 22 1
EAEEMAILE, WK 4, KEGG &£ & BEH 10
2538 I 43 ) 2 8 RE ( pathways in cancer) , Z, B BT 46
(hepatitis B) , Hij 5 i & ( prostate cancer) , 5% bt J&
(bladder cancer) , fi I %5 ( pancreatic cancer) , TNF
{5 il #% (TNF signaling pathway ), 3¢ ¥l #E 2K
( chagas disease ), /]y 4l ff fili % ( small cell lung
cancer) , Toll ¥ 5% 1K {5 5 1@ #& ( Toll-like receptor

signaling pathway) , fil f+ 2 J% (leishmaniasis ) , & 4
GERERY KRN TY G TR IERE S EIRES
BRI TR B . RSB B 2 5 4L 5] TNF
signaling pathway, Toll-like receptor signaling pathway
X2 &55@ K ., HA Pathways in cancer 4 T
53 N #E [, TNF signaling pathway F 4 T 24 NRA
Toll-like receptor signaling pathway & % T 22 4>
HH

H AT B B9 % B, TNF-o RE#% 5 50
BN B A A T, BARHLE S NF-«B A 4T 9 B 4
T HIME A TNF-o AT L3 A B 40 Jf Fas 323K, I
Z 5N EABIAT: . TNF-a B 5| 8 H % A R 40
HMEH) P 15 Caspase-8, Caspase-3 FFE A &, X/
JRE A Mg AR K45 B 5T R B, TNF-a BN §
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E2 HRERIMZEED PPIME
Fig.2 Target protein PPI network of Huangqi Guizhi Wuwutang
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Fig.3 Protein information bar chart
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OACTT 410 44 % 68 100 A8 72 , 35 3 0% 53R 97 DPN i H
). NF-xB G845 TNF-o filt % A 48 Ak R 30ORT 3
RAE SN, T B ML A AR A7 A8 B B AR TR NF-
kB/p65 Kk [K RE % [ A1k 58 AE S 7K P S Hoids & i 4
MR ™, B MR T4 0 A6 3 T DPN i 7 e, ]
AEL [A) I A 2 5 40 S0 B Ry 55 AR AR S 8.
Hb A A DAL 58 S0 R 2 B, B AR T
Y114 it TNF signaling pathway il i85 2 5 45 H
B oy i A 1E Wi 5 X 06 25 AL A5 e B A RS B, AT
1RIT Bk DPN, 5345 OGS e R WA Y IR
P /N BRI TNF-o TH 85 7T BE 2 HC B AR AR 23R
FET M A I, B R W) 1 fE 2 Tl
1 P TNF-o 55 HEAT 0K P9 i AR 28 L 25 i 45,
MK FAR ST DPN 1 H #,

Toll-like receptors J& 1 Y % i &5 1 52 {4, TLRs
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VU2 A AT T G 4 A DA K b R 4H R T, TLRs A3
Ho % 5 5 5% IR A2 Y TLRs/NF-«B {5538 B 1E
O REVE T R PE S M B AR . 0l B
TG i NF-xB #3541 f A% 0, 5 0 B S 3 745 &,
TR R IK  RA MR R RERS K
R A5 S 88 LA R 40 M 6 7 4 TR B A AR R
FT I, B E N AR A T % 1R AT AR = o
TR RRE R G, N5 DPN AH 5 & M5 L 2517 £
Xof P A R 4, DT 5 # HIR TR .

HAh, BE 4R BN pathways in cancer, {5
M3 J5; ( prostate cancer) , % bt % ( bladder cancer) , i
Ji% 9 ( pancreatic cancer) {5 538 i 5 i R AH G, (H A
HI & T B BRI 1R T R AR R A 2 L,
ARG AT LA R A R 88 e AR B L) 16 9T I R 110 24 B2
T 5 F e R 7 A $8 A6 37 1) 7 1) 00 JEL B

%3 KEGG EHES£EE (Toplo)
Table 3 KEGG pathway enrichment table( Top 10)

K K P
pathways in cancer 53 9.0x10°%
hepatitis B 34 6.1x10°2
prostate cancer 25 3.9x10°'8
bladder cancer 18 1.2x10°'¢
pancreatic cancer 21 2.0x107'®
chagas disease (ameri-cantrypanosomiasis) 23 3.7x10°"
TNF-signaling pathway 23 5.7x10°"
smallcelllung cancer 21 6.6 x10 "
Toll-like receptorsi-gnaling pathway 22 5.8x10° "
leishmaniasis 18 4.1x10°"
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Toll-like receptor signaling pathway  |——"
smallcell lung cancer |——————
TNF signaling pathway |
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Fig.4 KEGG enrichment bar chart of target protein of Huanggqi

Guizhi Wuwutang
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R T % EEAEH S5 TNF signaling pathway, Toll-
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o LA b 434, ACBIE 58 T 8 EE AR A T ) AR FT RE 2
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