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Abstract

Objective: Investigating the active ingredients, targets, signalling pathways and molecular mecha-
nisms of Dachengqi Decoction for the curing of constipation by using network pharmacology and
molecular docking. Methods: The TCMSP database was utilised to select the main effective Chinese
medicines and targets in Dachengqi Decoction for the treatment of constipation; GeneCards, OMIM,
TTD, and DrugBank databases were used to obtain constipation-related targets by using the search
term “constipation”; Cytoscape 3.10.0 database was used to construct a network diagram of “drug
components-potential targets”, and then imported into the String database to generate a network
diagram of target-protein interfaces. In this study, the Metascape bioinformatics system was used
to annotate the core targets, comprising gene ontology and Kyoto Encyclopedia of Genes and Ge-
nomes pathway enrichment. Meanwhile, Autodock molecular docking technology was applied to
simulate ligand-receptor interactions to verify the binding stability and affinity of the active ingre-
dient with key target proteins at the molecular level. Results: Some relevant active ingredients of
Dachengqi Decoction for the treatment of constipation were obtained, including lignans, naringenin,
B-sitosterol, and chuan chenpianin. The core targets were RAC-alpha serine/threonine-protein Ki-
nase (RAC-alpha serine/threonine-protein kinase), Cellular tumor antigen p53 (tumour protein
p53), and Tumor necrosis factor (TNF), Epidermal growth factor receptor (EGFR), Interleukin-6 (I1-
eukin-6), etc. The GO enrichment analysis yielded a total of 323 biological processes (BP), 101 cel-
lular components (CC), 144 molecular functions (MF), and 205 KEGG pathways. The findings of mo-
lecular docking showed that the active ingredients of Dachengqi Decoction were stably bound to
their targets. Conclusion: Dachengqi Decoction treats constipation through multiple multiple path-
ways, multiple composition and multiple targets.
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Table 1. Websites used in the experiment

1. LERFRRMS

Hdfs e iR
TCMSP https://old.tcmsp-e.com/tcmsp.php
Uiprot https:/www.uniprot.org
DrugBank ### /% https://go.drugbank.com/
TTD ¥ /% https:/db.idrblab.net/ttd/
OMIM %4 P& https://omim.org/
GeneCard £ ¥ https://www.genecards.org/
FRKE https://bioinfogp.cnb.csic.es/tools/venny/
STRING #i## & https://cn.string-db.org/
Cytoscape 3.10.0 A4 https://cytoscape.org/
Metascape http://metascape.org
WA= http://www.bioinfor-matics.com.cn/
Pubchem https://pubchem.ncbi.nlm.nih.gov/
PDB % https://www.rcsb.org/
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H T KRS HL A 5 R AR I A U B[R] 2 6 45 4, SR g IR AR R U, DL “OR#E - 50 ” #
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PAVEBORE . MRS, JEANFH H 24 RG24 P22 50805 22 (TCMSP), - LA ARAE PR H BE(OB) > 30% H. 252
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Babel 3.1.1 F S BEHE 25 408 pdb 40 #J5FIH AutoDockTools (ADT)INE. & X AT HIF65E, %t
pdbqt #&X %M. B 5EiIE Uniprot ARG, PUEWAREVEIE B A ) 5645, AR IFFRBUHE R & 5
JRME—AR IR . AHF IR PDB $04 FE T 3 H br B A S5 AR, %8 FH 2 HE SR I & SR A S 5T
X R. KH Pymol 73T EIE RGAERIUN E A LM BT A3, QIRAART: ERESRKS T £
S R IABCAR 2 T U B AR T L S 504 . 46 ADT Xt AbH AR I, BT 2ot TiAk B i 43
TEEH S B2 DL AutoDock & ) PDBQT ## 2 UA7 RS, 1246 e BEOR B 1 5 AL bmy HLART o0 AT S m] et
SN S HUEE . T ERAWEME D SUEmRG B AR, RIRHE B, £ ADT TAERH R E
S FAROR/N, R Re A ZE A B AL AL, T ORAIE /N7 FRCAA 5 2 7850 542 . FHZ4T Vina X471
SRS ARG DR BHT TR, AR Pymol 40 TR HIAL RGeS 20 W 45 kAT AL 2B, B
P B SR (1 5 4 e = e M s

DOI: 10.12677/tcm.2025.145344 2322 HRE 2


https://doi.org/10.12677/tcm.2025.145344

3. 5%
3.1. KESZBYEMR S R A

jEit TCMSP #¥5 7, L OB>30%, DL>0.18 Mk 1M, A=A @ EROE RS, 756 ik
S BB RO A HE 31 S, AT LATE TCMSP W3l TR0 AR £ v PR o 3% 26 A4S, BHEREE 74, sz 17 4,
JEAR 2 A, WiEE 2. B =RRZG A 2 S 15 BIE T E X NFE A 114 A

Table 2. Active ingredients of Dachengqi Decoction

2. RKERSANBRRD

MOL ID EAY S OB/% DL KR
MOL000471 aloe-emodin 83.38 0.24 Rt
MOL002235 EUPATIN 50.8 0.41 K
MOLO000096 (-)-catechin 49.68 0.24 K
MOL002268 rhein 47.07 0.28 PN
MOL002281 Toralactone 46.46 0.24 Kk
MOLO000358 beta-sitosterol 3691 0.75 Rt
MOL002297 Daucosterol qt 35.89 0.7 N
MOL005970 Eucalyptol 60.62 0.32 JELA
MOL005980 Neohesperidin 57.44 0.27 JELA
MOLO013277 Isosinensetin 51.15 0.44 RS
MOL013279 5,7,4-Trimethylapigenin 39.83 0.3 sk
MOLO013430 Prangenin 43.6 0.29 FASE
MOLO013435 poncimarin 63.62 0.35 FASE
MOL013436 isoponcimarin 63.28 0.31 FRSE
MOL013437 6-Methoxy aurapten 31.24 0.3 FRSE
MOL001798 neohesperidin_qt 71.17 0.27 FASE
MOL001803 Sinensetin 50.56 0.45 S
MOL001941 Ammidin 34.55 0.22 HASE
MOL002914 Eriodyctiol (flavanone) 41.35 0.24 AR S
MOL004328 naringenin 59.29 0.21 FASE
MOL005100 5,7-dihydroxy-2-(3 -hydroXy(;;l;methoxyphenyl)chroman—4— 4774 027 sz
MOL005828 nobiletin 61.67 0.52 PASE
MOL005849 didymin 38.55 0.24 FASE
MOL000006 luteolin 36.16 0.25 HRASE
MOL007879 Tetramethoxyluteolin 43.68 0.37 FsE
MOL009053 4-[(2S,3R)-5-[(E)-3-hydroxyprop-1-enyl]-7-methoxy-3- 5076 039 i

5-methylol-2,3-dihydrobenzofuran-2-yl]-2-methoxy-phenol
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M GeneCards. OMIM. TTD. DrugBank 4 M4 2=, SREUE R 3 Z2HE 55055 7008 8669 200, 11,
47 A, HPAHFERE S G BOREE, 114% 8694 AN, W 1. wJuilid 25 22 R4 KRS B 25580
B, PO AR A AR R I AJSEIPE A SCHH R O B R O R AR R . Bl S, AR
G N FR P2 RO S BRI AT SR IB B, AT A8 % 5 TR T S T R DS E B bR . S5 RK
AR T BRI R SN 102 Ay, AR FidE 5 B & B, JLFEEAR b7 A AR A EE R

1.2% (n = 102/8500), %45 S @ Y [AAE B REMEI, WK 2.
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Figure 1. Targets related to constipation
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Figure 2. Targets of the therapeutic effect of Dachengqi Decoction on constipation
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A5 K Cytoscape3.10.0 Hi T Z E R BAEM L, RGERH 24 7G5 559 AH HEAR 2
AN BRI o IZ PS5 = AN EEOTREIN: (1) KARSBATT 4 (2) 4 ADME gk fiE kL
G (3) WL AEYE B0 HT S8 B PIR AR K 4 T s 2% $h 0 45 44 2R FH 773 19) A1 &) 55092 (Foree-
directed layout)fitft,, %555 K/ Betweenness Centrality {E & IE b, A E e Werd BLAE SR, WK 3.
AL 143 NG5 AL 297 SIAZE %, 49 IR — AN BE 020 il mT DA B 22 Fh R Ve s oy, FLAS ] AR e
ARG H RS VE RSy, KRG IR AR A 2 E R 2RI RS . 8 -Z AT 0 254
B RS S BEAT IR AT, AR dergee {E A AL EGHEAT BN AT, H4 degree KT 6 1 ATRIE
PRI 264, 193] 13 NMEHERSY, 2052 luteolin (AFREL ). naringenin (fh ) %)+ beta-sitosterol (B-
43 )~ nobiletin (1[4 %)+ aloe-emodin (7725 K35 %)+ Eucalyptol (#% " H ). Tetramethoxyluteolin (A<
JFRHE R VU H ). Sinensetin (FH# 25 HH). Eupatin. Isosinensetin (A& TEER). didymin (X3 H). 6-Methoxy
auraptene (6-F S FEH % P BE) (-)-catechin ((-)- /L %)~ Toralactone (& ¥ N EK).
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Figure 3. Network diagram of drug-active ingredient-disease targets
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Figure 4. PPI network diagram of proteins in Decoction Decoction
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Table 3. Core target proteins of Dachengqi Decoction in the treatment of constipation

3. RASAETERORUOERER

NO. FE ] Degree i
1 AKT1 140
2 TP53 134
3 TNF 132
4 EGFR 130
5 IL6 130
6 CASP3 126
7 IL1B 126
8 BCL2 122
9 MYC 122
10 PTGS2 122
11 ESR1 122

3.5. XS GO THEEEE 2 Hr# KEGG BT

AR IMEA RGEEN 102 MY 5P ILRIVE SRR, FIH Metascape 415 B30 - & JF
JEZ 2R INBEERBRIF 7T (EIERARRE LMo, AN SR D REAFAE AT RGUARMT: (1) A+
TR A R T R A DGR 323 Tl (2) 4HMIZH Sy Z I E AL 101 AN GBI ZE G (3) Jr T U RETEE IR
B 144 Fh S BEMERRAE . 32— bl sURRIE N 5 3 R 40 R4 B(KEGG)B I 7 1, HL3k73 205 kB EE
LR K E 55 3181 (P <0.01, FDR < 0.05). fEBTHERE TG4 GO &5 83 i+t 47 i,
WK 5, % KEGG @ BT AT al A b 2, WL 6.
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Figure 5. GO enrichment analysis
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Figure 6. KEGG enrichment analysis
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B o e rRAZ O FE 5L TNF(IBISRFE R 1), A2 R 4E K3 1 B S) aloe-emodin 22 TCMSP i 22 Tl r1 42 551,
LG, BE A TN FE IG5 . £ Uniprot 038 ARG R TNF & 3L, TNF AL R4 T SRR, B35 TNF10.
TNF11. TNF12. TNF13. TNF14. TNF15. TNF18 %, KR FI7 2o k38, Hfragiri,
ASCEFAMIT Vo T I8 P 0T 45 5, AHIF 5T 08 B 28 1 CoVE AR A (degree )8 a1 PR DG B 1428 DR -7 (B
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U G G A B, Gl Pymol 3 TR BEAT TG 704, X AN R OR R B ) AKT1 5% 1 Ak
IYRBHR MR B4 B JIBRE 2582 3D B, LI 7~10. Frf (T fAb o A 46 S5 o0 e 4 4
KA WoR, KA TIEVER Y 5 &5 %0 S RIS G s, PR ARBE R MR, p-HEEE. )|
MREZ 25 R B s A0 A R AT 68 9 KR S8 T (8 Rk I HE ZE AL

Table 4. Binding energies between core active ingredients of Dachengqi Decoction for treating constipation and their
targets

4. KRS ZETERZOBYRS SR RLEEHE

o 454 BE(KJ/mol)

KB Al R 2 B-4 £ M JIR B 3=
AKTI1 —8.2 -7.9 -7.8 —6.7
TP53 -85 -8.1 -72 —6.6
EGFR -83 —74 -79 —6.6

IL6 —6.6 -7.0 —6.1 —-5.3
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Figure 7. 3D docking diagram of AKT1 and luteolin
7. AKT1 SREREZRXHE 3D E

Figure 8. 3D docking diagram of AKT1 and naringenin
8. AKT1 S#fE F=X44% 3D &

~

ASN-231

Figure 9. 3D docking diagram of AKT1 and B-sitosterol
9. AKT1 5 B-#r B X% 3D &
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Figure 10. 3D docking diagram of AKT1 and nobiletin
10. AKT1 5)IIBRRZ #EX1#% 3D
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