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Mechanism of Qihuang Tongmi Soft Capsules in the Treatment of Constipation Based on
Network Pharmacology and Molecular Docking*

JIN Zhengsen, ZHAI Yiyan, GUO Siyu, GAO Yifei, TAO Xiaoyu, ZHANG Jingyuan, ZHANG
Fanqgin, LU Shan, ZHAO Ruoqi, WU Jiarui ( School of Chinese Materia Medica, Beijing University of
Chinese Medicine, Beijing 100029, China)

ABSTRACT OBJECTIVE: To probe into the mechanism of Qihuang Tongmi soft capsules in the treatment of
constipation through network pharmacology and molecular docking. METHODS: Based on Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform and TCM Database@ Taiwan and other databases, the
chemical components and its targets of the 11 traditional Chinese medicines in Qihuang Tongmi soft capsules were
retrieved, the component-target network was constructed, the constipation-related targets were retrieved through
DrugBank, GeneCards and other databases, the protein-protein interaction (PPI) network was constructed by STRING
database, the Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes
(KEGG ) pathway enrichment analysis on key targets were conducted by using DAVID database, the results
visualization was performed by using R language, the key chemical components and core targets were imported into the
AutoDockTools 1. 5.7 software to calculate its binding energy and molecular docking. RESULTS; A total of 124
chemical components and 113 disease targets were screened out, the quercetin and kaempferol were the key
components in the network ; the top 3 proteins ranked by degree value in the PPI network were protein kinase B1,
tumor protein p53 and epidermal growth factor receptor, respectively. The GO functional enrichment analysis showed
that, of the 102 entries, 55 were related to biological processes, 31 were related to molecular functions, and 16 were

related to cellular components. KEGG pathways enrichment analysis showed that 115 pathways were mainly
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concentrated on endocrine drug-resistance and mitogen-activated protein kinase signaling pathways; all the binding
energy of molecular docking were <—20.92 kJ/mol. CONCLUSIONS: This research reveals partial mechanism of

Qihuang Tongmi soft capsules in the treatment of constipation, which provides references for the in-depth development

of clinical research and application of Qihuang Tongmi soft capsules.

KEYWORDS Network pharmacology; Molecular docking; Qihuang Tongmi soft capsules; Constipation
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Fig 1 Diagram of “component-target” network of
Qihuang Tongmi soft capsules
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®1 KEEUMRREFIHS GO WREEARFER

Tab 1 Basic information of partial GO function in Qihuang Tongmi soft capsules

it 55 (i HEHE FDR
GOTERM_MF_DIRECT (00016922 ligand-dependent nuclear receptor binding 10 3.37x107 12
GOTERM_MF_DIRECT 00042802 identical protein binding 7 6.49x107"!
GOTERM_MF_DIRECT (00004713 protein tyrosine kinase activity 11 1. 10x107'°
GOTERM_MF_DIRECT (00004714 transmembrane receptor protein tyrosine kinase activity 11 1.10x1071°
GOTERM_MF_DIRECT G0,0019899 enzyme binding 15 3.55%1071°
GOTERM_BP_DIRECT (00045944 positive regulation of transcription from RNA polymerase 11 promoter 23 9.09x107'°
GOTERM_BP_DIRECT (00045893 positive regulation of transcription, DNA-templated 18 7.80x107°
GOTERM_BP_DIRECT G0.0033674 positive regulation of kinase activity 9 1.48x1078
GOTERM_BP_DIRECT (00000122 negative regulation of transcription from RNA polymerase II promoter 19 3.90x107®
GOTERM_BP_DIRECT 00018108 peptidyl-tyrosine phosphorylation 10 7.55x107%
GOTERM_BP_DIRECT 00007507 heart development 11 1.39x1077
GOTERM_BP_DIRECT (00006468 protein phosphorylation 14 2.60x1077
GOTERM_BP_DIRECT (0.0010628 positive regulation of gene expression 14 3.25x1077
GOTERM_MF_DIRECT (00004672 protein kinase activity 12 5.37x1077
GOTERM_MF_DIRECT 0,0008270 zinc ion binding 16 9.60x1077
GOTERM_BP_DIRECT (00001934 positive regulation of protein phosphorylation 10 1. 24x107°
GOTERM_BP_DIRECT (00043066 negative regulation of apoptotic process 13 3.23x107°
GOTERM_BP_DIRECT (00043065 positive regulation of apoptotic process 11 3.33x107°
GOTERM_CC_DIRECT G0:0005634 nucleus 37 4.80x107°
GOTERM_CC_DIRECT G0,0005654 nucleoplasm 30 4.80x107°
GOTERM_CC_DIRECT 00000785 chromatin 16 4.80x107°
GOTERM_CC_DIRECT G0.0043235 receptor complex 9 4.80x107¢
GOTERM_MF_DIRECT 00001223 transcription coactivator binding 6 5.81x107°
GOTERM_BP_DIRECT 00007165 signal transduction 18 5.84x107°
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Tab 2 Basic information of partial KEGG pathways
in Qihuang Tongmi soft capsules

45 Ak £ i) FDR {f
hsa01522 endocrine resistance 15 8.52x10714
hsa05200 pathways in cancer 25 1.42x107"
hsa05205 proteoglycans in cancer 18 1.70x107"
hsa04919 thyroid hormone signaling pathway 14 1.19x107"
hsa05215 prostate cancer 13 1.52x107™1
hsa05219 bladder cancer 10 5.41x107"
hsa05212 pancreatic cancer 11 5.80x1071°
hsa04915 estrogen signaling pathway 13 6.70x1071°
hsa04010 MAPK signaling pathway 15 3.69x107®
hsa04068 FoxO signaling pathway 11 8.70x107®
hsa05221 acute myeloid leukemia 9 8.70x107®
hsa05223 non-small cell lung cancer 9 1.32x1077
hsa05218 melanoma 9 1.32x1077
hsa05220 chronic myeloid leukemia 9 1.89x1077
hsa05224 breast cancer 11 1.91x1077
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Fig 3 GO enrichment analysis diagram
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A INZE IS Akl (454 HE-25. 52 kJ/mol ) ;B. itz & 5 CCND1
(HBHEN-38.49 kI/mol) ;C. KRR HH 5 ERBB2(45 & HEN
~38.07 kl/mol) ; D. ¥ZAEMR 5 ESR1( 454 HEN-34. 31 kl/mol) ;
E. JIBREF 5 PPARG(ZEAHEN-30. 54 kI/mol) s F. %%

B 5 STATL( 4545 6 -26. 78 ki/mol)

A. kaempferol and Aktl (with the binding energy is —25. 52 kJ/mol) ;
B. quercetin and CCND1 (with the binding energy is —38. 49 kJ/mol) ;
C. luteolin and ERBB2 (with the binding energy is —38. 07 kJ/mol) ;
D. ellagic and ESR1 (with the binding energy is —34. 31 kJ/mol) ;
E. nobiletin and PPARG (with the binding energy is —30. 54 kJ/mol) ;
F. kaempferol and STAT1 (with the binding energy is —26. 78 kJ/mol).

5 BbEaaTFRER

Fig 5 Molecular docking diagram of core component

TR AT IR b0 222 4 A R, AN RSO & HE 32K HL
YRzt AR
Z5 BT  AHIFGE R I W 26 24 0 22 7 s 03 T X He R,

TER G F 4575 1 P 58 B e v 7 R 1 52 A/ AL

i, AR T P 8 T8 B R S 6 R GBI 5 B i i 1 2

Bt

Sk

(1] hEERBKES, PRBEMSATG 2, hEREEZ
Ruhasr2x, 45, 2017 WS Y 43 BE 5 1 PR R W & K SRR [T ],
A B SRR, 2018, 21(3) : 345-346.

(2] ME, REM, mi, 55 P EAE S HEER R 1 Meta
SRl hEA2RESE, 2021, 24(16) : 2092-2097.

[3]  Rad®. UIRE SRR R DTS e (1], N bRy,
2021, 40(2) . 140-143.

[4]  KZ3%, KRR, TF, 55 R0 EAIRY T ERMERIAL
HIRIRTFE L)), ST B AR, 2022, 36(10) : 52-54.

[5] - &% ZoREmEmM]. Jbat. AR A R,
2006:287.

[6] HHAPENESEES. NGNS I kM )], R
rhEEZY | 2021, 16(4) : 527-532.

[7] LUOTT, LU Y, YAN S K, et al. Network pharmacology in
research of Chinese medicine formula; methodology, application and
prospective[ J]. Chin J Integr Med, 2020, 26(1) . 72-80.

[8] RUJ, LI P, WANG J, et al. TCMSP: a database of systems

o E G250 540 2023 AR5 23 B5 1131

[10]

[(11]

[12]

[15]

[16]

[17]

[18]

[19]

[21]

[22]

pharmacology for drug discovery from herbal medicines[ J]. J Che-
minform, 2014, 6. 13.
HSIN K Y, GHOSH S, KITANO H. Combining machine learning
systems and multiple docking simulation packages to improve
docking prediction reliability for network pharmacology[J]. PLoS
One, 2013, 8(12): 83922.
PREERE, Beting, phokdf. BRI AQP3 T Hilte 1 4 4 2
EREIDIFEL C/ /T EEFRF 2 =R R E R RS
SRR NEFRER RS, LA, 2017-05-22, 2017:
186-187.
SRR R D REAL R BIFY B A e R BRI T A
TR [D]. TN THNERRS:, 2014,
XU S M, BAILP, LU J G, et al. Study on medication rules of
traditional Chinese medicine in treating constipation through data
mining and network pharmacology [ J]. Biomed Res Int, 2022,
2022 6733851.
waEE, MR, EIREL BTS2 B 1 5 )1 BRI R
WFEBLRIBETEL D], AR B2, 2022, 17(1) : 70-76.
HATS, s, HAR, 45, JET 4% 24 B R o1 X e
AR 55 SRS IR TT AL A 1 PR A SOl [T, BUAR
YR, 2022, 37(6) ; 1211-1222.
R, iR, BESRZR, 4. PKB/Akt UG/ 30 i 50 B 5T
BERELC)//5 T LRk A2 ARE S . LTI,
2020-10-24, 2020 189-197.
LIANG Y X, WANG Y, WEN P, et al. The anti-constipation
effects of raffino-oligosaccharide on gut function in mice using neuro-
transmitter analyses, 16S rRNA sequencing and targeted screening
[J]. Molecules, 2022, 27(7) : 2235.
MR, XVETAk, Bk, S R T RS 2GR E R TE
PR AL O AE AALHI [J]. HEA PRy, 2023, 18(15):
2128-2133.
A, B, XK, . ST 2B HOR MY N R IR
SPRERAY T FHLRIDF S [J]. INPY R 23R (A ARE IR ,
2022, 45(1) : 225-236.
SRACHL, R, AR, . R RS BRI 24K y BE
PRl 22 2 PR o e A i 2 v i A XU S M ) R BE MR SE [ 7). v
FEME PR TR 5420, 2022, 30(10) ; 740-744.
LUO M, YERUVA S, LIU Y J, et al. IL-1B-induced
downregulation of the multifunctional PDZ adaptor PDZK1 is
attenuated by ERK inhibition, RXRa, or PPAR«a stimulation in
enterocytes[ J]. Front Physiol, 2017, 8. 61.
WEIM Q, LIH, LI Q F, et al. Based on network pharmacology to
explore the molecular targets and mechanisms of Gegen Qinlian
decoction for the treatment of ulcerative colitis[ J]. Biomed Res Int,
2020, 2020 5217405.
LUNG D K, REESE R M, ALARID E T. Intrinsic and extrinsic
factors governing the transcriptional regulation of ESR1[J]. Horm
Cancer, 2020, 11(3-4) . 129-147.
PEI HM, WU S K, ZHENG L J, et al. Identification of the active
compounds and their mechanisms of medicinal and edible Shanzha
based on network pharmacology and molecular docking[ J]. J Food
Biochem, 2022, 46(1) . e14020.

(FHE55 1293 51)

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 11 -1287-



