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Target and mechanism of Yiqi Kaimi Prescription in treatment of constipation
based on network pharmacology and molecular docking

XIAO Chang-fang, SUN Yang-yang, MENG Ling-yun, LI Yi-fan, CAO Yong-ging, LU Jin-gen, YAO Yi-bo
Department of Anorectal Surgery, Longhua Hospital Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China

Abstract: To study the target and mechanisms of Yiqgi Kaimi Prescription in treatment of constipation based on network pharmacology
and molecular docking. Methods The effective active components and corresponding targets of Yigi Kaimi Prescription were
collected and screened via TCMSP. The disease targets were obtained from the GeneCards, OMIM, PharmGKB, TTD and DrugBank
databases. The intersection targets of components and diseases were screened by R software 4.1.1, and the protein interaction network
was constructed by the STRING database (version 11.5) and Cytoscape 3.8.2. R software 4.1.1 was used for GO biological function
analysis and KEGG pathway analysis. The key targets and active components were docked by Autodock software to verify the network
analysis results. Results Yiqi Kaimi Prescription primarily contained 68 active ingredients, and the active ingredients corresponded
to 170 targets. There were 1 586 targets for constipation, and 68 target genes for the intersection of Yiqgi Kaimi Prescription and
constipation. PPI network analysis showed that the core targets were MAPK1, MAPK3 and AKT1. GO functional analysis showed
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1 825 hiological processing items (such as aging, smooth muscle cell proliferation, peptide serine phosphorylation, etc.), 60 cell
composition items (such as membrane raft, membrane microdomain, serine/threonine protein kinase complex, etc.), and 157 molecular
functional items (such as phosphatase binding, endopeptidase activity, serine endopeptidase activity, etc.). KEGG pathway enrichment

analysis identified 168 pathways (such as PI3K/AKT signaling pathway, cell senescence, MAPK signaling pathway, actin cytoskeleton
regulation, etc.) for the treatment of constipation; Molecular docking showed that the binding energies of MAPK1, MAPK3 and AKT1
with the central core components (quercetin, luteolin , and kaempferol) were <—20 kJ/mol. Conclusion Quercetin, luteolin and
kaempferol in Yiqi Kaimi Prescription may regulate cellular aging, MAPK signaling pathway and PI3K/AKT signaling pathway by

interacting with MAPK1, MAPK3 and AKT1.

Key words: Yiqgi Kaimi Prescription; constipation; network pharmacology; molecular docking; mechanism; quercetin; luteolin; kaempferol
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Table 1 Active ingredients of Yigi Kaimi Prescription

gy MOL ID T PR RSP PSR T PR RO SCA R
B MOL000398 isoflavanone 2 B f i
- MOL002311 glycyrol HER
H1z MOL012922 |-SPD JE T < TR E B
1= MOL007207 machiline /
- MOL005017 phaseol /
H"iz MOL004841 licochalcone B HEEHZ
T MOL000378 7-O-methylisomucronulatol 7-O-F 5L 57 T I
S MOL013433 prangenin hydrate T
FHRSK MOL001798 nechesperidin_gt /
T MOL000392 formononetin FITEARIE R
W MOL000433 folic acid R
B MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol /
o MOLO003410 ziziphin_gt /
- MOL004903  liquiritin HEH
W MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2- /

c]chromen-3-ol

RS MOL013435 poncimarin il S
AR MOLO000022 14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol /
L MOL013436 isoponcimarin MG R
SN MOLO000020 12-senecioyl-2E,8E,10E-atractylentriol /
H MOL005828 nobiletin I B H
SN MOL000021 14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol /
L MOL004328 naringenin Tl e 3
TG, A4 MOL000211 mairin T A
- MOLO000492  (+)-catechin (+H)-JLEHE
=N MOL000049  3p-acetoxyatractylone 3B- LB A AT
I MOL000371  3,9-di-O-methylnissolin /
i MOL010921 estrone R
= MOL004908  glabridin JeHEE
H Sk MOLO013277 isosinensetin A R T
W MOL000239 jaranol fRTTR
A5k MOL009053  4-[(2S,3R)-5-[(E)-3-hydroxyprop-1-enyl]-7-methoxy-3-methylol-  /

2,3-dihydrobenzofuran-2-yl]-2-methoxy-phenol
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2 MOL ID S ) &R S R
e MOL001803  sinensetin S R
R MOL000354 isorhamnetin FREE
HE MOL000439 isomucronulatol-7,2"-di-O-glucosiole /
HE MOL000417  calycosin B8
Sk MOL005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one W&
R MOL000098 quercetin Wi 7
ZI9. #{°. MOL000449 stigmasterol o
Hh3E
FRSE MOL007879 tetramethoxyluteolin 5,7,3",4"- DU H 4 2 75 i
FASE MOL013430 prangenin 3 BR A g
FASE MOL013352 obacunone IR
= MOLO004355 spinasterol T 3 S
B MOL000422 kaempferol L 25
W MOL000374  5'-hydroxyiso-muronulatol-2’,5'-di-O-glucoside /
A MOL002914 eriodyctiol Ep s
Sk MOLO013428 isosakuranetin-7-rutinoside /
st MOLO013440 citrusin B fit/&¥ B
- MOL002211 11,14-eicosadienoic acid 11,14- 8 - IHIR R
L MOL013279  5,7,4'-trimethylapigenin 5,7,4"- = H A E IR
SEN MOL000028 a-amyrin o- B
W MOL000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene /
B MOL005849  didymin Tl By
A= MOL000953 CLR /
EE MOL000358 beta-sitosterol B-A S
G MOL000296  hederagenin WHRER
A=, HhEE  MOLO000359 sitosterol 5 H
T MOL000379  9,10-dimethoxypterocarpan-3-O-B-D-glucoside 9,10- — A KL L 1e-3-O-
B-D-Hi & B H
FHSK MOLO013276 poncirin HUEE
#HE, (A MOL000033 (3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5- /
propan-2-yloctan-2-yl]-2,3,4,7,8,9,11,12,14,15,16,17-
dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
PASE MOL000006 luteolin RBHR
SEN MOL000072  8p-ethoxy atractylenolide 111 8B- LI AR N BRIIT
R MOL001941 ammidin NECIEEES
F MOL002372 (6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-2,6,10, /
14,18,22-hexaene
A= MOL010922 diisooctyl succinate IR — e g
FASE MOL013437 6-methoxy aurapten 6- AR S8 B 7 P B
WIS MOL000387 bifendate HR IR X i
™ MOL005030 gondoic acid B Sk fig s PR
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Table 2 Active ingredients with top 15 degree of in Yigi Kaimi Prescription

MOL ID TR A4 R T Ry TS 4G RR Zi¥) degree i
MOL000098 quercetin Hit Rz B 41
MOL000006 luteolin KREBE R sk 27
MOL000422 kaempferol Ll 251 B 24
MOL005828 nobiletin I B sk 18
MOL000354 isorhamnetin FRAEE WK 16
MOL000392 formononetin TR R WK 16
MOL000378 7-O-methylisomucronulatol 7-O- F 3L S i e W 15
MOL000358 beta-sitosterol B-# K BE =1 14
MOL004328 naringenin M & sk 13
MOL000449 stigmasterol TR HEA. AL HiEE 12
MOL007879 tetramethoxyluteolin 5,7,3",4'- VU FH 4 5k 3 i HSE 12
MOL013277 isosinensetin R T RSk 1
MOL000417 calycosin BT W 10
MOL010921 estrone ME R Uy 10
MOL004841 licochalcone B HEAHZ Uy 10

2.4 PPl MERIME RS STRING ##fi /%, %4 minimum required interaction

B35 A TF T AL 2E R E R SR 25 5188 score A highest confidence 0.900, 2< BT &5 15,
P s R O AR TR AR 1 64 NEE TN 193] 49 /N SR 169 251, WL 5.

El 5 #SAHFIATTEMA PP M4
Fig. 5 PPI of Yigi Kaimi Prescription in treatment of consipation
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Fig. 8 KEGG enrichment analysis
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Table 3 Lowest binding energies of MAPK1, MAPK3 and
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25 & fEl(kJ mol™)

&Y - - -
AKT1-1h10* MAPK1-3sa0* MAPK3-4qtb
ITES 73 —25.498 —31.768 —38.874
ANBEE  —26.334 —32.186 —39.710
Mt Bz —26.334 —33.440 —38.874

*3 PDB ##is P& 25 1 (1) IDENTIFIER
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Fig. 9 Molecular docking patterns of MAPK1, MAPK3
and AKT1 with major compounds
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