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Abstract

Objective: To study the potential mechanism of Wumei Pill in treating IBS-D based on network
pharmacology and molecular docking technology. Methods: The effective components and targets
of Wumei Pill were screened by TCMSP database, to obtain relevant targets of IBS-D by retrieving
the GeneCards, DisGeNET, NCBI Gene, and DrugBank databases, and obtain common targets of
drugs diseases; Using String databases to establish protein interaction (PPI) networks. The net-
work of “drugs-active ingredients-targets” was constructed by using Cytoscape3.7.1 software; Me-
tascape database was used to analyze gene ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG). AutoDock and PyMOL software are used for molecular docking and visualization
of results. Results: There were 67 effective components and 205 drug targets in Wumei Pill. There
are 2327 disease targets, and 148 intersection targets between them; In the functional enrichment
analysis of GO, 1509 biological processes (BP), 95 molecular functions (CC) and 167 cellular com-
ponents (MF) were obtained. 80 KEGG signal pathways were obtained by enrichment analysis. Con-
clusion: Quercetin, kaempferol, -sitosterol and stigmasterol in Wumei Pill may be the core com-
pounds for treating diseases, and gene targets such as AKT1, L-6, IL-1B, VEGFA and EGFR are the
best target options for diseases. Wumei Pill may be involved in inflammation, cell metabolism and
endocrine related reactions and pathways in treating IBS-D.
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1. 518

¥ 2y 27 & Ak ((Irritable bowel syndrome, 1BS)s i AR b WL — M D ae Pt B 17959 (functional ga-
strointestinal disorders, FGID), H:H1 i 75 4 Ji7 &) i 5 & ik (irritable bowel syndrome with diarrhea, 1BS-D)Jy
WA, FEIEAREREIN R ERAEMIER. K. 185 ZmmsRERE, MEEEH T
HE A, KKBEREFAEERE, E2htamkE RNET f[l).

4R 1BS-D BHFIGIREI, FERICZHET M~ 57 JusE2]. B, HEET SR
PG ARG AR YT 24 3] [4], (B4R FHBLEIART 5T AN I i . IRAR SR SR W[5], DAL R P4
VA5 G ek Bl D REVR AR L I 75 il R A S 2 A E P, WS pig T pe il e 3R 2 AR HI VR YT 1BS-D [6]
BT, skt — DU ALY IBS-D BINLE], A S X 25 253 2 K TR AR 5 4 A AL
By VERIBE S 1BS-D ORI - R IR AE FBLHIEGsE— BB 5, A R 25 B R e S h 28 24 1)
IR SR T
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2. AMERE
21. BABHE S RIERERERRIKE

F|FH} TCMSP %4  (https://old.tcmsp-e.com/tcmsp.php) X S HE AL H < A, B5IE . TEM. BT 5540
T2 VHER NS I8 7R B AR AT T R ) 0 02 5 T L A% 2% A s T BRAE R FH P (oral bioavailability,
OB) >30%. 2k#j{E(drug-likeness, DL) > 0.18; J7f “Related Targets” R4S M ALK 1E I #E 2 2L A,
BT Uniprot #0452 (https://www.uniprot.org/)#E 47 FrUEAL AL EE | Bk B B AE 5, 15 2 25 W0 1E R S8 S L A

2.2. 1BS-D $E s EHRIFREL

18 | GeneCards ##f2  (https://www.genecards.org/) . DisGeNET % # FZ (https://www.disgenet.org/search)
NCBI Gene ### JZ (https://www.ncbi.nlm.nih.gov/). DrugBank %4z % (https://go.drugbank.com/) LA “Irritable
bowel syndrome with diarrhea” 1 “1BS-D” Jyfa: % ia] ffii e i AH O HE st DA o 55 B8 AU B PR 3\ Uniprot
B R AT AR AR AL B, R BR R AE J 15 B 4 s R [

2.3. B R RARRHE R ERRE

FIFH Venny2.1 7E £k k4 3 (https://bioinfogp.cnb.csic.es/tools/venny/y K5 38 1.1 K 1.2 F3R45 12591
R RE R S B A R AT OSSR, IR R R

2.4. WESWIETT 1BS-D WEBHEEER (PPI)ML

KD IR 1.3 i3 i As SRR 5 3L R N String Z04# 2 (https://string-db.org/), #FF1%E N “Homo Sa-
piens” , FEAAMBEAEHMEN 0.4, K% PPI MK, I FEZM 4 K PNG # X E A S0 & TSV #C
A

2.5. 1BS-D #0#8 s5 B E AR EL

B 1.4 H PPI WK TSV A% X SCA S5 N CytoScape3.7.1 #ift, FEiiid P E # A Network
Analyzer 15 /2% () 7.0 218 (betweenness centrality, BC). %% .02 {# (closeness centrality, CC). ¥
T FEAH (degree) SR A (142 O S RE R £

2.6. 42l “Z5) - FEMRS - B WEE R GYZLEME RS BIIRE

JEIE A Cytoscape3.7.1 BOMLAH] “ 25 - VERER A - HA” W4, JERIFIPIE TR Network
Analyzer 5} 24 Bl D 5L, HClf 154 degree (LFFIBZNINI B2 L HERLS)

2.7. GO IhEEM KEGG 5SS BREE ST

B S R EfE % Metascape #145 FE (http://metascape.org/gp/index.html), #Fh % & AN “Homo
Sapiens” , EF “CustomAnalysis” , ZHE NR/INES >3, {H#kb <001, F/NEE >15. 55l
HE4T GO HREAT KEGG 15 5l % & 4 0T, Horh GO IhaE & £ i B 649 #2 (biological process, BP).
4 g 2H. 73 (cellular component, CC). 43 T-Zhfig(molecular function, MF). J£%f BP. CC. MF Hiiz AR E 1
10 Mok H _EAL 2451 & (http://bioinformatics.com.cn/), X Hdf it AT AIALAL: 1EHX KEGG {5 5l i
RO 5 20 2515 T IEER S5 20 SR DN B HEAT AT AL X R k35 (1) 20 2% KEGG 15 ‘5l R B M 4
G Y B
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2.8. PFXHERE

DAAZ A RO E A, N TCMSP Eiis P 203 mol2 # XS0 B 00JE BRI BE A4 32 44, )\ PDB
H413 12F (https://www.resb.org/) T A% 0o B 5 2 1 1 & 1A 45 74 (PDB A% 2) , e Hb B 1 e 465 ) e J5 U 4 F
© ANEEA:; @ AR TAE N FERANSEEEY: @ MAEESHREHNEN; @ ik
P X-SRATI RS B4R . 3 PyMOL2.2.0 B E X 2 o8 15 23R A HEAT B K 2 T AR GG AR,
FIH AutoDock FR A 1% Lo p HEAT NS W B N Z K, FEARAF pdbat A% XS0 WA s Ny T4 2%
Br/Kor+ THE Gasteiger Ffif J5 e BONBCHR, FFORTEN pdbat #5200 F 5244 BCARBEAT - F2 Xt 42,
TRAFIT A RIS A RE, JEX S5 A Rl 5 40 X455 PyMOL S 4T mT Ak

3. &R
3.1 BAMNENRS RIERS A EERZRE

T TCMSP 4l ER 2R SR A B sy, FHoh S 40 A~ 48F 192 A, B 220 A, 3% 48
AN HEAA 140 AN, U125 4N NS 190 N, A 101 AN, T3 148 A, BEF 65 4, IR E] 1269 NE
sy . LA OB >30%, DL > 0.18 Jybnit: &0 A 2 bR H R AR IL S5 3645 31 102 /SRy, MR JCAE FHEE SO
By G AR R R R 67 A, HH LG R 14 4, BFEME R, ILEm. T EXHEE. B
B, BIER. HEMSE. Jfld “Related Targets” BRI Mg FAT R8s /R FE s 3k 1953 />, i@
i Uniprot 4 ZEARAEAC AL BE . L BREE B AH 5 43R 205 /M 80U A R R

3.2. I1BS-D $E i EFHRIFREL

7 DisGeNET %3 % . GeneCards ¥(#%)%. DrugBank %i#i/%. NCBI Gene ¥#5 = # Z B IBS-D ]
FEIRBE T, bR A3 15 B S A L R L 2327 4,

3.3. BB RARRERAIZERRN

KD BR 2.1 OB Bk 2.2 WRAS I S M AL A1 I BE s AN A 2 DR BE sl Venny2,1 8 26 st i 47 HX
ZEE(NIE 1), FRIGPIE SRR B 148 4

BigA (wmw) RRE R 7 4R &AL (IBS-D)

148 2179

(6.2%) (91.4%)

Figure 1. Intersection of drug and disease targets
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3.4. ¥ SR IAST 1BS-D B9 PPI P4k

F B 2.3 HhERTEH) 148 AN AT AERE AL KIFE String BdE R HL “Multiple proteins” , SN SEHE 4

SN

BEDRL WAy “NSR JERET PP A EAR K2 B 8 PR ILAR F 20MEy 0.400 J5 311G —> 148

AN L 2592 Sl ST BB (degree) B 35 1 PPI 2R A HAEI, I A% M4 & (1) PNG #% &l
Fr SO (N 2) K TSV #s e AT

Figure 2. PPI protein mapping
E 2. PPI ZEAEEE

CYPaA PTGS1 = MA&‘/IRSA _—
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Figure 3. Screening of core targets
3. R ¥ R HITHIE

3.5. 1BS-D # 8 S EFH R9FREX
FB0E 2.4 HREIK TSV XS N CytoScape 3.7.1 B, @it 4 B 4 Network Analyzer X f1 & i/t
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TRINSE T, 53IM% K BC v 0.006052076. CC Jy 0.544729963. degree fE /v 35.26530612. i
1 4 degree H ¥ B T AK/NE/NEIR, T S EE RS AR SE, RIESEA 1553 (combined score)fH B &2k
P 4 2K 0] R 2% PRI BEAT AL B, S 1 B % % 1. BC >0.006. CC >0.545. Degree > 35 fifi i A% 0a ik PR #
& W 3. LA degree {H HI K EI/INT I P 2% B HRoB 1 AL, AT AKTL, IL6. VEGFA. JUN. IL1B.
CASP3. EGFR. HIF1A. PTGS2. ESR1 %5l fifEHACK, W RER S ALIGST I1BS ML IEREE AT, 7£
AW R FIRALMER, W%k 1.

Table 1. Core target information
# 1 RUESER

gene RSO K Degree BC cc
AKT1 s B1 105 0.0566434 0.78074866
IL-6 H4mEA2=-6 98 0.0650735 0.74871795
VEGFA 1A N B AR KR 7 91 0.0231012 0.71568627
JUN 5% F JUN 90 0.0255358 0.71568627
IL-18 HAfA =18 88 0.0259457 0.71219512
CASP3 JHER AR 1 3 87 0.0254243 0.70873786
EGFR KRR T2k 86 0.0377906 0.70873786
HIF-1a BAFE SR T-1a 82 0.0156165 0.68544601
PTGS2 BT 5 R 3 ISR R 2 82 0.0175953 0.68867925
ESR1 MR R 2k 1 82 0.0344598 0.69194313

3.6. {2l “Z5) - FEMAS - B WEE R GYZLEME R ST BIIRE

{8l Cytoscape3.7.1 FfilbAT “ 254 - TGRSy - $EA7 MBI, Wl 4. iZM44 265 11
w10 AN R 92 AN EIEPERITT R 14 AN FERNETERGS T AL LANER T R, 148 DR
i, 1423 %14, it Network Analyzer #5E AR MEE RS T 215 13.87 AN HE A7 5 (K35 i i
B, BEAPIREL RV A 8.73 ANETER ) T R TS, IXABARIL T 25 2 iy 5 00 £ B R R
FIBEEARTEAIR R L. WA 19 L degree {EXEHUEHEY HT 10 FIZ5W0AG Rusisr, Wik 2.

Figure 4. Network diagram of “drugs-active ingredients-targets” (Note: the left hexagonal purple nodes are 10 drugs of
Wumei Pill, the colored square nodes are active ingredients of drugs, the red round nodes are common ingredients of drugs,
and the right lilac rectangular nodes are common target genes of drugs and diseases)

4. “To4 - SEMERS - BB MEEICE: ENNIAREETRASER 10 A, REHFET R ABYIERR
7, ABRARTRALYHERS, AMRRCERTRATLY. KRAFHESER)
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Table 2. Top 10 active ingredients of drugs with DC value
% 2. DC {EHEB AT 10 WA B RS

MOL ID B R SEEH(DN) OB (%) DL ZHWIRIR
MOL000098 Wi R 138 46.43 0.28 B, HEIE. T, M
MOL000422 gy 53 41.88 0.24 S, 4. AS
MOL000358 B8 (S 28 36.91 o7s i %&;{gifﬁ%?ﬂ‘ A&
MOL000449 T 28 55.37 0.77 B, . B0 AB
MOL000790 5K B B 27 35.77 0.59 B
MOL001455 VU /INEER, 26 53.83 0.77 i
MOL 002903 R-E AL /NEERR 24 55.37 0.77 %
MOL001558 ZIEE 22 56.55 0.83 4
MOL002670 RICE 22 35.64 0.81 EgE|
MOL001460 i I 21 78.74 0.72 giRs

3.7. GO Ih&EM KEGG 52 BREE S

F M FIGIT 1BS [AE IR £ 5\ Metascape H4 &, WFhix B AN, &+ “CustomAnalysis” 73
AT GO TRl KEGG 5 Sl ik & 470 Hr. GO Thae& s Hreh BP 734 3k45 1583 M4k H, Hi 3 %N
response to inorganic substance (XF TEHLAI M)« response to hormone (%2 ) < %) response to xenobi-
otic stimulus (%F S AEY R R S B); CC 73#r3kss 89 N4k H, Wi 3 254 mmembrane raft (JE4).
transcription regulator complex (%7 K72 54)+ vesicle lumen (i fiz); MF 0 Hr3k1 171 N5 H,
Bl 3 Z5°4: protein homodimerization activity (& 5 [A % 4Li% 7). DNA-binding transcription factor
binding(DNA 4 &5 K 745 &)+ oxidoreductase activity (ZEULIEEEHEYE). HRHE—-logl0(P)E % H BP.
CC. MF HE i KH 10 Mok H EAL BTGP & 2 s S0 B B AT I #iAk, s 5. KEGG 15
SR E AT L 3RAT 195 4415 S, BT 3 45y Pathways in cancer (JEJiEiH %) Lipid and atherosclerosis
(e i 53k kEfE1L) . AGE-RAGE signaling pathway in diabetic complications (4 J& 95 It & i i 1)
AGE-RAGE 15 5B 1), H4E—logl0(P)HiLE KEGG 15 5l HH i i K i 20 26 (5 5l i 5 H AL N K N S
A Cytoscape3.7.1 #fbr, il 15 g - LA M2t &, WA 6 [FI AR SIS 1 6 2l < B R
PEHEAT AT A, DL 7.

3.8. S FXHEWIE

FLUR 2.6 h “25) - IETERL - FEADT A BT R OTEVE R (R R L IRy, g L B
BE. SFEREACHINE. DUSU/DNEERR. R-EMC/NEERL. ZRRER. RCE. BRIRER)(E Al @i PDB %
PR T #HP B 2.5 FrfR 21 10 MEOE A (AKTL. IL-6. VEGFA. JUN. IL-18. CASP3. EGFR. HIF-1a.
PTGS2. ESRL) =44 #:)(PDB #&3\), HAb B 5 (1 8 1 BUS2 i 50 RO Bo AR EAT )42, IFid s —ik
SRS AR, WAL 3, FRmd SRR AT T AL, DL 8. —MRiIAA, 4G Re/NT—4.25 keal/mol.
—5.0 kcal/mol 5(~7.0 kcal/mol 73 5K LA 5 Z A 2 M AAH — & . RIFBHRNS ST, 458K, <2
R SECARRIERM Tk, MRERET]. ME SR ORAS SR 5 Ao T4 R H PyMOL
PEHEAT AT, Fa i = 4R, il 9.
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Figure 5. Enrichment diagram of BP, CC and MF pathways
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Figure 6. Pathway-target network diagram (Note: Yellow node is KEGG pathway name, and green node is gene target)
6. W - MMaMEEGE: BETAAKEGC BREM, RETRAEELR)

4. g

FEEL T IR E T (%R « “BRMAZ A, W, S Ef, ORI, YAk
£, Ak, FXRARIE, DHAEZ. 7 SHLESN. 415, T2, #E. 4. WITF. B
FER . ANZ. BAOHURZGAL. 407 B TR0, FERIEF . BN AT 5, IO %E
W, FEMEMK, VAT, 57 3 I HIATT 1BS-D, STALIE R s (R SC[4] 5 F L
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JTREREE AT 1BS-D BUS VIR, A %A CRWER MRS . ST 2448 1IBS-D, 2017 1=
LR[S AEFEAE F S M FLAE N7 I697 . — T Meta 04 [91F8 . U2 M FLiG 97 1BS-D Il AT 254
THEMEZETT, HEAERRK, ANRNE/DEEE S, CUAESGEIRR. TSR R .

Pathways in cancer - ‘
Lipid and atherosclerosis .
AGE- RAGE signaling pathway in diabetic complications A o - log10(pvalue)
Chemical carcinogenesis - receptor activation - O

HIF- 1 signaling pathway - l 50

Relaxin signaling pathway - = - 40

Platinum drug resistance 30

NF- kappa B signaling pathway - 20

ErbB signaling pathway - 10

Amoebiasis 1 Z
Rheumatoid arthritis - 8
Transcriptional misregulation in cancer A seunt

Diabetic cardiomyopathy - ® 10

Malaria ® 20

Drug metabolism - cytochrome P450 A . 30

cGMP- PKG signaling pathway - ‘ 40

Viral myocarditis 4 . 50
Thyroid cancer+
Apelin signaling pathway 4 ®
Amphetamine addiction - ®

10 20 30 40 50
Figure 7. Enrichment diagram of Kegg pathway (Note: The circular dot size indicates the number of enrich-
ment genes. The circular dot size larger, the number of genes increase. The color indicates the significance of
enrichment. The more significant enrichment, the color to be redder.)
Bl 7. KEGG BEERE(E: BRXNRAEENERKE, BRBARTERERUS; Heaksk
EENEEREE, HEBLIERUEE. )

Table 3. Binding energy of core effective components and core targets
#= 3 BRUBYRS SR RERRE

%54 fe (keal/mol)

MOL ID AKT1 IL-6 VEGFA  JUN IL-13 CASP3 EGFR HIF-la PTGS2 ESR1
(6HHF) (4CNI) (5T89) (5FV8) (3040) (2J32) (5UG9) (4H6J) (5F19) (2YAT)

MOL000098 8.4 -5.8 -5.9 -5.9 —6.1 —6.4 —7.6 -7.0 —6.7 -8.1
MOL000422 9.2 —4.8 -5.7 —5.6 —6.0 -7.3 —7.4 -7.3 -7.1 -8.3
MOL000358  —9.9 —6.6 -5.2 -5.7 —6.8 —6.0 -1.7 —6.8 —6.2 -7.9
MOL000449  —6.7 -3.7 -3.1 -5.4 -5.5 -5.5 —7.4 —6.2 -5.9 -5.9
MOL000790  —7.8 -5.5 -5.2 -5.3 —6.2 —6.4 —8.8 -7.9 -7.1 -7.2
MOL001455  —6.8 -4.9 -3.9 -5.2 -5.9 —6.1 —6.3 -7.0 —6.8 -7.8
MOL002903 8.4 —6.2 -5.1 -5.9 —6.1 —6.8 —7.4 —6.7 —6.6 —7.6
MOL001558 —10.6 -5.7 —6.0 —6.3 -7.2 -8.4 -9.9 -7.3 -9.0 -9.5
MOL002670  —7.8 —4.3 -5.0 -5.8 -5.5 -7.5 —6.8 -7.0 —7.0 -7.8
MOL001460  —8.2 -5.8 -5.0 -5.8 —6.5 -7.8 -8.1 —6.6 -7.1 -7.1
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Figure 8. Thermal diagram of binding energy
8. FHAREME

RIESHMEHIATT 1BS-D ML, W& IWEE. - 8. T ESESA R A B & BORIE
B R, XATRE R AL RO RO T . MR L ISR WL A S, e P R 2 T
P RS s, W H O . AP R IR B BREFI[10] [11] [12]. A SR, M=
RERT IR 2 i T WL, # /N BROE S B 1S SN g s TUstE R, XA RE2IAYT IBS-D AIMLHI[13]. thz®
Py P iER Tk R SREAE DG B I ERIA L H A 3 DR B 2 U U ) SRE R IR R A, DT A 9 E 1)
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