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Abstract: Objective To study the potential mechanism of Houpo Paigi Mixture in treatment of chronic constipation through network
pharmacology and molecular docking techniques. Methods The active ingredients and their target were obtained through TCMSP
database and literature supplement. OMIM, GeneCards, TTD, and DrugBank databases searched the disease targets of chronic
constipation, and the potential targets were obtained after the intersection of the component targets and disease targets. Metascape
database and P < 0.05 were used to analyze gene ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG),
and Autodock software was used for molecular docking of key action targets and active ingredients. Results A total of 56 active
ingredients were obtained, and there were 217 targets for the treatment of chronic constipation, among which the key targets were Akt1,
TP53, IL-6, CASP3, VEGFA, JUN, IL-1B, MYC, EGFR, MAPKS3, etc. There were 5 880 enrichment results for biological processes,
1 083 enrichment results for molecular functions, and 540 enrichment results for cell composition. KEGG pathway mainly includes
cancer-related pathway, PI13K/Akt signaling pathway, and cell aging. Molecular docking showed that the main active components of
Houpu exhaust mixture had good binding ability with key targets. Conclusion Houpo Paiqi Mixture can treat chronic constipation
through multiple channels, multiple targets and multiple pathways, and its mechanism may be related to inhibiting inflammation, anti-
aging and regulating smooth muscle movement.

Key word: Houpo Paigi Mixture; chronic constipation; network pharmacology; molecular docking; mechanism of action; rhein;
luteolin; Aktl; TP53
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Table 1 Composition of Houpo Paiqgi Mixture

MOL ID ARGy OB/% DL kil
MOL002235 eupatin 50.80 0.41 K%
MOL002251 mutatochrome 4864 0.61 K%
MOL002259 physciondiglucoside 4165 0.63 K%
MOL002260 procyanidin B-5,3'-O-gallate 3199 0.32 K%
MOL002268 rhein 47.07 0.28 K
MOL002276  sennoside E_qt 50.69 0.61 Kif
MOLO002280 torachrysone-8-O-B-D-(6'-oxayl)-glucoside 43.02 0.74 K&
MOL002281 toralactone 46.46 0.24 K3
MOL002288  emodin-1-O-p-D-glucopyranoside 4481 0.80 Kif
MOL002293  sennoside D_gqt 61.06 0.61 Kik
MOL002297  daucosterol_qt 35.89 0.70 Kif
MOL002303 palmidin A 3245 0.65 K
MOL000358  p-sitosterol 3691 0.75 Kif
MOL000471  aloe-emodin 83.38 0.24 K%
MOL000554  gallic acid-3-O-(6'-O-galloyl)-glucoside 3025 0.67 K%
MOLO000096 (—)-catechin 49.68 0.24 K
MOL005970  eucalyptol 60.62 0.32 JEAh
MOLO005980 neohesperidin 57.44 0.27 JBAk
MOLO001641  methyl linoleate 4193 0.17 EAk
MOLO001889  methyl linolelaidate 4193 0.17 EAk
MOL000210  magnolol 69.19 0.55 JEAh
MOLO005955 honokiol 60.67 0.15 JE#b
MOLO005961  10,13-octadecadienoic acid, methyl ester 4193 0.17 EAk
MOLO005972  obovatol 69.45 0.18 JE#b
MOLO010813  benzo[a]carbazole 3522 0.22 K&
MOL010828  cynaropicrin 6750 0.38 A&
MOL010839 lappadilactone 3856 0.73 KF
MOL000211  mairin 5538 0.78 K#&
MOLO000359  sitosterol 3691 0.75 K&
MOL000449  stigmasterol 4383 0.76 K%
MOLO010825  costunolide 29.07 011 K&
MOL010838  3-epizaluzanin C 4897 0.16 K&
MOL013276  poncirin 36.55 0.74 fAsZ
MOLO013277  isosinensetin 51.15 0.44 sz
MOLO013279  5,7,4'-trimethylapigenin 39.83 0.30 #HsL
MOLO013428  isosakuranetin-7-rutinoside 41.24 0.72 sz
MOLO013430  prangenin 43.60 0.29 FHsL
MOLO013433  prangenin hydrate 72.63 0.29 MHsC
MOLO013435  poncimarin 63.62 0.35 AHSC
MOL013436  isoponcimarin 63.28 0.31 #Hsk
MOLO013437  6-methoxy aurapten 3124 030 #HsL
MOL013440 citrusin B 40.80 0.71 s
MOL001798  neohesperidin_gt 7117 0.27 Fsk
MOLO001803  sinensetin 50.56 0.45 FHsL
MOL001941  ammidin 3455 0.22 FHsL
MOLO013352  obacunone 4329 0.77 FHsk
MOL002914 eriodyctiol (flavanone) 4135 0.24 sz

MOL004328 naringenin 59.29 0.21 #Hsk
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MOL ID A RS OB/% DL KA
MOL005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one 4774 0.27 #AsL
MOL005828 nobiletin 61.67 0.52 fAsE
MOL005849 didymin 3855 0.24 5L
MOL000006 luteolin 36.16 0.25 #HsL
MOL007879 tetramethoxyluteolin 4368 0.37 #HsL
MOLO009053 4-[(2S,3R)-5-[(E)-3-hydroxyprop-1-enyl]-7-2,3-dihydrobenzofuran-2-yl]-2-methoxy- 50.76 0.39 fAsZ
phenol
MOL002341 hesperetin 7031 0.27 AsE
MOL005812 naringin 6.92 0.78 AL
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Fig. 1 Network of Houpo Paigi Mixture - active ingredient - target
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Fig. 2 Common targets of Houpo Paiqi Mixture in treating

chronic constipation
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Fig. 3 PPI network (A) and target visualization (B)
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Table 2 Key targets and topological parameters of Houpo
Paiqgi Mixture in treating chronic constipation

BURARR e EentE RS L
Aktl 136 4 472.589 0.727 272
TP53 123 1995.114 0.677 116
IL-6 118 2760.950 0.677 116
CASP3 112 1383.041 0.658 536
VEGFA 108 1385.229 0.650 602
JUN 102 993.486 0.637 168
MYC 101 984.319 0.639 053
IL-1B 100 1148.091 0.637 168
EGFR 98 1 456.393 0.635 294
MAPK3 97 808.250 0.629 738
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Fig. 4 GO functional enrichment analysis
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Table 3 Docking parameters and binding energy fraction

PI3K-Akt signaling pathway

cellular senescence

relaxin signaling pathway

pathways in cancer

chemical carcinogenesis receptor activation
hepatitis B

microRNAs in cancer

kaposi sarcoma-associated herpesvirus

o infection
human T-cell leukemia virus 1 infection

human cytomegalovirus infection
prostate cancer
hepatitis C

proteoglycans in cancer
chemical carcinogenesis reactive

0oXygen species
endocrine resistance

colorectal cancer
pancreatic cancer

chronic myeloid leukemia
non-small cell lung cancer
bladder cancer
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Fig. 5 KEGG functional enrichment analysis

of key targets and active ingredients
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VEGFA -6.9 -7.2 -7.2

REMI KA. ARREFONEER ST, HXH ek E
PRI TT LG 3 ZAR LT R USSR, AR
R AE X Ca? IEIE 1 YR A B (e T T Dlis
SHFPERDT IR, AR R ALK Akt
ZWERRAG TR D5 AL, B PISKI/AKE 15 = 18 (13
I NI - LEAR ML PO S 5, 3 13 L 2
ORI A R e, A — S AL (NOD 1A
PEB A5, R NO RIS A P WL W4 2h
E, FECRE L IUHME A RAEDIRES, TR R
PR EAHE TR AT RIS ATFEAR NO &8, I 20



+2152+ HE3BHBFEOH 202349 H

AR b A

Drugs & Clinic \ol. 38 No. 9 September 2023

KEBEEZE - IL-6

MR - CASP3

e

L

P

A

KR - IL-6

6 BUEMMS SR BELIHEEXE

Fig. 6 Model diagram of docking between active ingredients and key targets
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