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Analysis of the Mechanism of Astragalus Membranaceus in the Treatment of Ulcerative Colitis Based
on Network Pharmacology and Molecular Docking
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Wenyu’, TU Yanping’, LIANG Qiaoli’ (1. The First Affiliated Hospital of Guangxi University of Chinese Medicine,
Nanning 530023 Guangxi, China; 2. Guangxi University of Chinese Medicine, Nanning 530001 Guangxi, China)
Abstract: Objective To predict the core active ingredients and targets of Astragalus membranaceus in the treatment
of ulcerative colitis (UC) in network pharmacology method combined with GEO database, and to verify it by
molecular docking. Methods Active ingredients of Astragalus membranaceus and corresponding targets were
extracted by Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP), and the
targets were standardized with the help of Uniprot database. The differentially expressed genes of UC were extracted
by GEO database, and the intersection genes of drugs and diseases were screened by the R language. Enrichment
analysis and protein interaction analysis of overlapping genes were carried out by DAVID database and STRING
database, respectively. The “active ingredients—drug targets” network of Astragalus membranaceus, the “active
ingredients— disease targets” network of Astragalus in the treatment of UC and protein interaction network were
constructed by Cyloscape software to screen core ingredients and targets. Molecular docking verification was carried

out with the help of AutodockVina software, and the docking results were drawn by PyMol software. Results A total
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of 16 active ingredients of Astragalus membranaceus were obtained, corresponding to 189 targets. 1 355 of UC from
GEO data and 44 genes of drug— disease intersection were obtained. Enrichment analysis was mostly related to
inflammation. The core active ingredients (isorhamnetin, calycosin) and core targets ProstaglandinG/Hsynthase2
(PTGS2) were screened. The results of molecular docking showed that there was strong binding activity between the
core active ingredients and the core targets. Conclusion The main active ingredients including isorhamnetin and
calycosin in Astragalus membranaceus may play a role in the treatment of UC by participating in inflammation—

related signaling pathways and by acting on PTGS2 target.

Keywords: Network pharmacology; GEO database; molecular docking; Astragalus membranaceus; ulcerative

colitis; isorhamnetin; calycosin
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Figure 1 Flow chart of network pharmacology research scheme of Astragalus membranaceus in the treatment of UC
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Table 2 Active ingredients of Astragalus membranaceus in the

treatment of UC
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Figure 2 Core network diagram of “active ingredients—drug targets” of Astragalus membranaceus in the treatment of UC

2.3 Wtm VeSS R A5 M AL 20 0E St ik JE I ik 5
B R 1S X GSE38713 it A B A 4 BRI+ 81, LA
llog FCI=1 H. P<0.05 N bR EdEAT PREF IO 3 , 15
P fd IR E MBI I R B H E R R BN
1 3554, HH7eBmtEssn R BEEHALP LA
N 796 4, FPEFER 559 4>, 2 ol B
HEATRTAAL, DL 3. H R ARAR IR log FC, Ak
R —logw(P{H ), Bl piFRREER, SR SRR
eSO YRS I R B LA 0 TR, a6
FRIET A MRS W e BB S I S0 RS,
BEFORTC B 22 T EN; I BB KW
HiT 10 35 PR J8 £5 B0 K BT 10 /> JE PR 2 il 44
K, WK 4, Hdd 151308 1A, N A
HFR, BT ORI ERZIE , BRI bETE
giln R EE; B UATERR | DRERRERFEAR 2
S, R BRI, SaF R FIEHER, B
FORTCI 22 T A M LR KR 22 S AL R I 3R
Fp

2.4 WEIRITIOH VRS 58 TR PR R 5y — B i A
V1 P 25 g 4t B ol REAE 0 BT R B ECAE AR EE I

B EL I 9 95 AR NS A, 7331 44 gtk
LA, IR 5. dz ] Perl i 7 4 SR BE RIS R ARG
VA R €50 S VAN W E SR e P R LR o7 Kl /b R Gy e B
IR =R KRR, B Cytoscape #IFHA
AP TR P28 15T, 53 57 A R C R RN K
AP ML AR, 92 253 GRS 5

Volcano

154 ! .
@ 10-
QU
g—; .
&%
= 54
|

0 I |

-10 10

logiFC
3 REMERRESFEERANL

Figure 3  Differential expression gene volcano diagram of UC
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