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Mechanism of Huangqi Jianzhong Decoction in treating chronic atrophic gastritis
based on network pharmacology
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Abstract: Objective To predict the active ingredients and their potential targets of Huangqi Jianzhong Decoction (HQJZ) against
chronic atrophic gastritis (CAG) based on the “single drug-active ingredient-action targets” network. Methods Using
pharmacokinetic parameters [oral bioavailability (OB) and drug likeness (DL)] of traditional Chinese medicine system pharmacology
platform (TCMSP) to screen the active ingredient of HQJZ, and then integrating target prediction database (STPD), human gene
database (Genecard), and Online Mendelian Inheritance in Man (OMIM) to predict and screen its target genes for the treatment of
CAGQG, and using Cytoscape software to construct the network of “single drug-active ingredient-action targets”. The molecular docking
of those main active ingredient and action targets were confirmed through Systems Dock Web Site. String database and Cytoscape
software were used to draw the protein interaction network, and DisGeNET database was used to assign their target type. Finally the
biological function and metabolic pathway of these targets were analyzed by DAVID database. Results A total of 118 potential active
ingredients were screened based on their OB and DL parameters, and 16 CAG-related genes were involved, 52 active ingredients were
related to disease target, which mainly involved in the regulations of cancer pathway, focal adhesion, arginine and proline metabolism,

vascular endothelial growth factor signal transduction and neurotrophic factor signaling pathway in the treatment of chronic atrophic
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gastritis. Conclusion The therapeutic mechanism of HQJZ reflects the characteristics of multi-component, multi-target, and

multi-pathway of traditional Chinese medicines, which provides a scientific basis for further explaining the action mechanism and the

material basis of HQJZ against CAG.
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Table 1 Potential active compounds in HQJZ with OB and DL parameters
95 ey OB/% DL Zikt AR
1 isoflavanone 109.99 030
2 7-O-methylisomucronulatol 74.69 030
3 formononetin 69.67 021 ¥R, HE
4 g (FA) 68.96 0.71
5 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) chroman-7-ol 67.67 026 IR
6  (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano [3,2-c] chromen-3-ol ~ 64.26 042 ¥ &
7 mairin 5538 078 . HE.L A4,
PN
8  3,9-di-O-methylnissolin 53.74 048 I
9 AEFEE (jaranol) 50.83 029 @R, HE
10 5 #% (isorhamnetin) 49.60 031 R, HE
11  isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62 HE
12 EEHFHEE (calycosin) 4775 024  BETE. HEL
13 #E % (quercetin) 46.43 028 . HE., kE
14 JHAEEE (kaempferol) 4188 024 HWE. HE. A%
15 5'-hydroxyiso-muronulatol-2’,5'-di-O-glucoside 4172 0.69 TEIG
16  astragaloside I_qt 1234 020
17  astragaloside II_gqt 11.55 025 3
18  astragaloside IV_qt 7.07 032 B
19  astragaloside III_qt 535 032 B
20  (+)-medicarpin 60.46 034 I
22 HEREE (glycyroD 90.78  0.67 HZEE
23 7,2"4-trihydroxy-5-methoxy-3-arylcoumarin 83.71 027 H®
24 HEMWE S (licopyranocoumarin) 80.36  0.65 HHL
25  H#EE E (shinpterocarpin) 80.30 0.73 H®
26 ZEHEE (phaseol) 78.77 0.58 H®E
27  glyasperin F 7584  0.54 HE
28  inermine 75.18 054 HEE
29  vestitol 7466 021 HEE
30 glyasperins M 72.67 059 HE
31  1-methoxyphaseollidin 69.98  0.64 HHE
32 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 6637 041 HE
33 HHAF (liquiritin) 65.69 0.74 H=
34  glyasperin B 6522 044 HE
35 glepidotin B 64.46 034 HE
36 HHAA (licoricone) 63.58 047 HHE
37  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c] chromenone 6290 0.53 HHE
38 L HEAE (glyzaglabrin) 61.07 035 HEE
39  gancaonin G 60.44 0.39 HE
40  (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro ~ 60.25  0.63 HH
[3,2-g] chromen-7-one
41  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-cou 59.62 043 HE
marin
42 Mifz# (naringenin) 5929 021 HH
43 H¥Z (icoagrocarpin) 58.81 0.58 HH
44 8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 5844 038 HE
45  HE R (licoagroisoflavone) 5728 049 H#®
46  xambioona 5485 087 HH
47  dehydroglyasperins C 53.82 037 HHE
48  8-prenylated eriodictyol 53.79 040 HE
49 JEHEE (glabridin) 5325 047 HZ
50 glabranin 5290 031 HHE
51 HER (glycyrin) 5261 047 HZ
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52 JGHELRE (glabrone) 5251 050 H®
53  lupiwighteone 51.64 037 HE
54  gancaonin A 51.08 040 HZE
55 kanzonols W 50.48 052 H#®
56 gancaonin H 50.10  0.78 HZE
57 FEM4E (odoratin) 4995 030 HmE
58 licochalcone G 49.25 032 H#®
59 FHEME (medicarpin) 4922 034 HE
60 gancaonin B 4879 045 HE
61 semilicoisoflavone B 48.78 0.55 H#®
62 1,3-dihydroxy-9-methoxy-6-benzofurano [3,2-c] chromenone 48.14 043 H=E
63  3,3'-di-O-methylquercetin 46.45 033 H#®
64 JHHE (glabrene) 4627 044 Hm
65 (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) phenyl]-1-(2,4-dihydroxyphenyl) 4627 031
prop-2-en-1-one
66 3'-methoxyglabridin 46.16 057 H=E
67 glyasperin C 4556 040 H=E
68 SEHEEHIEE (isolicoflavonol) 4517 042 Hm
69 glepidotin A 4472 035 HE
70 FHEEE (isoglycyrol) 4470 084 H=
71  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl) chromone 44.15 041 H=®
72 3'-hydroxy-4'-O-methylglabridin 43.71 0.57 H#®
73  eurycarpin A 4328 037 H®E
74  7-methoxy-2-methyl isoflavone 42.56 020 H#=
75 AR (licoisoflavone) 41.61 042 Hm
76  glycyrrhiza flavonol A 41.28 0.60 H®
77 18a-hydroxyglycyrrhetic acid 41.16 071 H®
78  (—)-medicocarpin 40.99 095 H&
79 licochalcone A 40.79 029 H=E
80 18B-glycyrrhetinic acid 22.05 074 H®
81 SHHHF (isoliquiritin) 8.61 060 =
82 RHHEZE (isoliquiritigenin) 8532  0.15 L
83 HEE (glycyrrhizic acid) 19.62 011 H2
84 LHFEMAEEE (peroxyergosterol) 4439 082 K
85 (—)-taxifolin 60.51 0.27
86 HAME (taxifolin) 57.84 0.27
87 (+)-JLEZE [(+)-catechin] 5483 024 AL AAT. KK
88 HEEE (cinnamaldehyde) 31.99 0.02 MY
89 Ji LM (protocatechuic acid) 25.37 0.04 FER
90 FEEER (cinnamic acid) 19.68  0.03 HEH;
91 #5EZE (coumarin) 29.17 0.04  H:H:
92 AjZyTICHA (paeoniflorgenone) 87.59 037 HAj
93 paeoniflorin_qt 68.18 040 HAj
94 HAJH (albiflorin_qt) 66.64 033 HAj
95 1la,12a-epoxy-3p-23-dihydroxy-30-norolean-20-en-28,123-olide 64.77 038 HAj
96 AjZjt¥ (paconiflorin) 53.87 079 HAj
97 AjHitF (lactiflorin) 49.12 080 HA]
98  (3S5,5R,8R,9R,108,14S5)-3,17-dihydroxy-4,4,8,10,14-pentamethyl-2,3,5,6,7,9- 43.56 0.53 HAj
hexahydro-1H-cyclopenta [a] phenanthrene-15,16-dione
99  pyrethrin II 48.36 035 HAj
100 spiradine A 113.52 0.61 K&
101  mauritine D 89.13 045 K&
102 BIFHY8HAE (moupinamide) 86.71 026 K&
103 EPZEER (ceanothic acid) 73.52 077 KA
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104  ziziphin_qt 66.95 0.62 P
105 J5U fi 6 (fumarine) 59.26 083 K&
106 malkangunin 57.71 0.63 KA
107 (9)-JL#F [(-)-catechin] 49.68 0.24 KE
108  daechuine S6 46.48 0.79 KE
109  daechuine S7 44.82 0.83 KE
110 EHEE (stigmasterol) 43.83 0.76 KE, A%
111 (S)-coclaurine 42.35 0.24 P
112 jujuboside C_qt 40.26 0.62 KE
114  6-methylgingediacetate2 48.73 0.32 A
115 6-ZHz (6-gingerol) 35.64 0.16 JAsE =
116 9-ethoxy-aristololactam 68.00 0.72 A
117 cubebin 57.13 0.64 GE S
118 maltose 1.80 0.24 YEE
&2 HQIZ BEFEMRILRER
Table 2 Information of targets from potential active compounds of HQJZ
5 Uniprot ID EA FEIE PDBID  #fiik
1 PO5177 cytochrome P450 1A2 CYP1A2 2HI14 9
2 P47989 xanthine dehydrogenase/oxidase XDH 4YTZ 4
3 P10415 apoptosis regulator Bel-2 BCL2 5JSN 1
4 P37231 peroxisome proliferator-activated receptor gamma PPARG 4JAZ 1
5 P00533 epidermal growth factor receptor EGFR 4LRM 19
6 P08253 72 kDa type IV collagenase MMP2 3AYU 5
7 P05093 steroid 17-0-hydroxylase/17,20 lyase CYP17A1 3RUK 1
8 P11926 ornithine decarboxylase ODCl1 20N3 7
9 P35354 prostaglandin G/H synthase 2 PTGS2 3MQE 9
10 P35228 nitric oxide synthase, inducible NOS2 3E67 5
11 P05091 aldehyde dehydrogenase, mitochondrial ALDH2 S5L13 4
12 P14780 matrix metalloproteinase-9 MMP9 SUE3 2
13 P14174 macrophage migration inhibitory factor MIF 4EVG 2
14 P31749 RAC-alpha serine/threonine-protein kinase AKTI1 4EKL 2
15 Q06124 tyrosine-protein phosphatase non-receptor type 11 PTPNI11 SDF6 2
16 P15692 vascular endothelial growth factor A VEGFA SDN2 1
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KEE (degree=10) W& AN EGFR. VEGFA 5
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A7, (AR IXSEE F B0 5 7E HQIZ 6T 181 4 PE H
RPBFEIEMEM.
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El 1 HQJIZ BIRZ. EMRS SIEREE R ML
Fig. 1 Single drug-components-targets network of active ingredients of HQJZ

®3 HQIZH 4 NMEMUAMSRAHNS FESY

Table 3 Docking scores of four important active ingredients and its targets of HQJZ

Ir XA
B p—— BT O AT dehydroglyasperins C 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-
(3-methylbut-2-enyl) chromone
3E67 4.469 4451 5.953 5.892
3AYU 6.748 6.736 8.147 8.141
3MQE 6.631 6.448 6.158 6.341
3RUK 6.317 6.734 5.841 5.749
4EKL 6.391 6.501 5.378 5.536
4EVG 6.434 6.436 8.401 8.497
4JAZ 6.721 6.730 5.940 5.847
4LRM 4.016 4.971 6.226 5.944
4YTZ 6.474 6.239 5.784 5.775
5DF6 5.916 5.915 7.026 7.101
5DN2 4.751 4.764 7.008 6.996
5JSN 6.520 6.595 8.170 8.333
5L13 5.508 5.479 5.534 5.563
5UE3 6.351 6.310 5.945 5.754
2HI4 6.553 6.566 5.922 5.910

20N3 6.707 6.441 6.029 5.976
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El2 HQIZHZEBRBEEIERMLE
Fig. 2 Protein interaction network of HQJZ

R4 HQIZEMRMDATIRMERMBRIEMLR T
Table 4 Protein classification of potential targets from main
active ingredients of HQJZ

= LIy degree 18 ok
1 CYPIA2 2 AR R i
2  XDH 1 A IE
3  BCL2 10 ([ERFins
4  PPARG 7 R T AR RIRZ Ak
5 EGFR 10 —
6 MMP2 8 —
7  CYP17Al 1 —
8§ ODCI 5 NG
9 PTGS2 9 AAbIE 5
10 NOS2 6 —
11 ALDH2 / AT
12 MMP9 9 —
13 MIF 3 —
14 Aktl 9 g Al
15 PTPNI1 4 WhRREE . K
16 VEGFA 10 BS0T
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Fig. 3 Enriched gene ontology terms for GO biological processes from main active ingredients of HQJZ
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Fig. 4 Enriched KEGG pathways of potential targets from main active ingredients of HQJZ
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Fig. 5 Pathways analysis of potential targets from main active ingredients of HQJZ
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