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Abstract
AR RRAA: (RS AT ERENS, IORASA LT BACKGROUND
ﬁﬁﬁﬁ*ﬁﬁf@& @EE%@E}%{’EEW BN IEESHAT Network pharmacology integrates information such as
L TEWRTEAS BRI EST SR . . N
drugs, targets, and diseases, effectively elucidating the

BIRIEE: ZE5T, TEXIM, 423000, RSN ARIEE31S, potential interaction between multiple components of

AR HYRESRT. pojiangB5@163.com traditional Chinese medicine and multiple targets of diseases.
USTREEIER: 2023-06-30 However, in many network pharmacology studies, the effect
EOBaHE: 2023-07-23 of traditional Chinese medicine on disease targets is often
FZ2EHE: 2023-08-03 emphasized, while the effect of the gut microbiota on disease

FEERHIRERE: 2023-08-08 targets is ignored. The inclusion of the gut microbiota in the

study of network pharmacology can contribute a new idea
for the multi-component, multi-target, and multi-approach

Network pharmacologic analysis study of traditional Chinese medicine.

of molecular mechanism of Baohe

Wan in treatment of diarrhea with AIM

gastrointestinal food stagnation To explore the possible molecular mechanism of Baohe

syndrome combined with intestinal Wan in the treatment of diarrhea with gastrointestinal food

flora disorder stagnation syndrome combined with intestinal flora disorder
through network pharmacology.

Huan Chen, Yun-Shan He, Cao-Fang He, Jing Mao, Jian-Jun
Zhou, Guo-Jiang Peng METHODS

The active ingredients and corresponding targets of Baohe
Huan Chen, Yun-Shan He, Cao-Fang He, Jing Mao, Jian- Wan were screened based on the TCMSP and BATMAN-
Jun Zhou, Guo-Jiang Peng, Affiliated Hospital of Xiangnan TCM databases. The GeneCards database was used to
University, Chenzhou 423000, Hunan Province, China search related targets of diarrhea with gastrointestinal
Supported by: Joint Project of Xiangnan University and Affiliated food stagnation syndrome and intestinal flora, and Ve@y
Hospital of Xiangnan University, No. 2021XJ82 and No. 2021XJ89. platform was used to screen common targets of active
. _ o ingredients and diseases. Cytoscape 3.9.1 was used to build
Corljespondlng aui;hor: Guo-'Jlang Peng, Phannac'lst-ln-Charge, disease-target-compound networks to screen effective targets
Affiliated Hospital of Xiangnan University, No. 31 Renmin West Road, ] K .
Beihu District, Chenzhou 423000, Hunan Province, for drug target and disease target mteractions. The STRING
China. pgjiang65@]163.com database was used to construct the protein-protein interaction
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(PPI) network. The effective targets were analyzed using
Gene Ontology (GO) function and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis
based on the DAVID database.

RESULTS

A total of 549 chemical constituents were collected. According
to OB = 30% and DL = 0.18, 45 active constituents
were obtained, including quercetin, cortin, scutellarin,
kaempferol, naringenin, efc. Venn diagram shows that there
are 259 possible protein targets in the active ingredients of
Baohe Wan, 34 targets that have effects on diarrhea with
gastrointestinal food stagnation syndrome, 66 targets that
have effects on intestinal flora, and 11 common targets,
among which PTGS2, TNF, TP53, ICM1, and IL10 are key
targets. A total of 121 biological processes were obtained
through GO function enrichment analysis, and 49 pathways
were obtained through KEGG pathway enrichment
screening, including the TNF signaling pathway, IL-17

signaling pathway, NF-«B signaling pathway, efc.

CONCLUSION
The preliminary screening and prediction by network
pharmacology suggested that Baohe Wan may improve
diarrhea with gastrointestinal food stagnation syndrome
combined with intestinal flora disorder through multiple
ways and targets.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Diarrhea with gastrointestinal food stagnation
syndrome; Diarrhea; Baohe wan; Pharmacology of network

Citation: Chen H, He YS, He CF, Mao ], Zhou J], Peng GJ. Network
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URL: https:/ /www.wjgnet.com/1009-3079/ full /v31/i15/622. htm
DOL: https:/ /dx.doi.org/10.11569/wcjd.v31.i15.622

Tib 2
B=

W30 AT i, Fe b RRFREE, RS S
HHL IR BR o 2h % LA Fe sk IR % Fe B Z 18 69 AR R
R G ARMEFSNEHREHR Y, 2R EETTP
2 3R R e S VE R, T AR 1B T B R R e B
AR, ¥ 178 A BN 4525 3 SR P, T AP
h S mor-%¥e b 5 AT T —Fr T8I

V=134
KR W 452532 5 0 ok, AR ATR AR G T B B R
B A I it T B R G T BeF AL

Baishidenge  WCJD | https:/ /www.wjgnet.com

623

Ti%E

BT TCMSP. BATMAN-TCM% 438 %, 4546k
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hp e s Wi A AR e S e kR Y B A AR A 6
FA¥es. STRINGE I R # & & R-E 8 RmL
4E A (protein-protein interaction, PPI) 24, #] FIDAVID
R A B3 A A e B 34T K B AR (Gene Ontology,
GO)Zh sk o #7 A AR IR 5 A B 488 #H4 F (Kyoto
Encyclopedia of Genes and Genomes, KEGG)i# % 4
HHT.

ZR

S 549 AL A 4, ARAEOB=30%4DL=0.18, &
FRBASASE AR, s R, R RESE.
WL AEY, AR F . VennE R A LB R 4 AT
L2594 T A% & Fe b, 5 i B s v A A R 69
Fe B3N, BB ARA AR, =& KR
89 ¥, 5 R 1A, Hid B4y 6-852(peroxide synthase 2,
PTGS2). JFJ 3758 -F(tumor necrosis factor, TNF).
JF I & E1P53(oncoprotein P53, TP53).  £m it Ia] ks 4>~
“F-1(intercellular adhesion molecule-1, ICM1). @/~%
10(interleukin-10, IL-10)% % 42325 GOF#L'E £ 0T
R 121/ it A2, KEGGIB#4g 45 i ik 47 2495538
%, ALETNFZ518%. a/~% 17(interleukin-17, IL-
17y4% 5 i@, NF-x Bz 5 @55
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1 #RATSE

L1 A WG ik R R E 2 &
[(Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform, TCMSP), http:/tcmspw.
com/temsp.php BRECGERE T FE . FRi. IR%. &
RS VER S SRR R, SHORE N IR
FHJE (oral bioavailability, OB)=30%. 25241 (drug-like,
DL)=0.18. ABATMAN-TCM### % (Bioinformatics
Analysis Tool for Molecular mechANism of Traditional
Chinese Medicine, http:/bionet.ncpsb.org/batman-tcm/)3f
HULETEE G B, 305 E HAscore cutoff=20.
adjusted P value<0.05. FF&45& CNKIH HAHIESCHR
(1989/2022-11-26)% 4422 73 34T #b 78 5635, SREGH M
I RE.

1.2 7k

1.2.1 & AFe A 52 8 4 Fe. & 49 TR 547 8IS TCMSP-¥
B FHRGE TSN R A AL £, IRl Uniprot
4 FPE (Universal Protein, https://www.uniprot.org/)¥ ik
PEAL S0 S AL R R A B N R R 44
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Hd J (https://www.genecards.org/), LA “Diarrhea with
gastrointestinal food stagnation syndrome” JyZ<fEid]
SRICE T B e s A OC i 2R ], DL “Intestinal
flora” Ay oCHa | SR A iz 18 R AE DG HE R (R &R It
[&]: 2022-11-26).

1.2.3 7 -H-% % ZAF A B 69 7 2 . F|FH Venny2.1.0(https:/
bioinfogp.cnb.csic.es/tools/venny/)7ELE 73 HT T E X AR ATH,
5 o R R R Bl 15 M I S 5 0 2 TR
¥ 38 A R AR DGR IR B A T X6 LT, 221 Venn &, £33 =
AL EHE A

1.2.4 75 - T -y e 500 M G A 3 IS 5 R
# A 5 NCytoscape 3.9. 15 (http://www.cytoscape.
org/), T HE S 2%, K 25 ST AL

125 F-H-Rm i sk a M & HE: K14
T3 Hh ) L [R5 NS TRIN G i 3K U 1 AR (S
B, B4 RS N\ Cytoscape 3.9. 150443847 T 44k S
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Siit AL K FIRA 128 F HEAT $0H S it 40 #r
SR FE SR IR 3 7 2 40 W 208 1) 22 S, 4L 1) 796 79 L2 Y 7D
BEMZ R, P<O.0SNZERH % L.

2 BR

2.1 M4 it WA R TCMSPEHE 2. BATMAN-
TCMELHE i 256 SRR AL WA B R AN R P AL B 549
Hl AR TCM SPEUE FEf R B 1161, 182534
A, BREZ634N, 51501, 37524, iEIIBATMAN-
TCMEHE PERE 2R 2 B LA % 73941, 455 CNKI
AHZESCHR(1989/2022-11-26) US4 AL 27 %, 53401

2.2 Ak A ek 0w ik FEF I TCMSP i e e B i 44
TP N R A, AEUni Prot¥i B kAT &R, 15

VPR R 2984, JIiE TR 2 U RE 4241, SR A Venny
T 50 AH RHE U 2R, AR R4S, WL

2.3 Eh-¥e.5 M % R Cytoscape 3.9. 1K
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4 IE2(peroxide synthase 2, PTGS2). RESASEA
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“F(tumor necrosis factor, TNF)[#J# £K HP53(oncoprotein
P53, TP53). 4HAUIALRS B 4> F--1(intercellular adhesion
molecule-1, ICM1). H41% 10(interleukin-10, IL-10)A] B
SRR TT B B e MES & e R O 18 110 G Bt e
ARSI S SR RN RLTE T B B e s & 91
B S TR,

2.4 BamARLAER MM KIANZERSTFA
STRINGHHE g, FREVIM NN, HHICE>04, IR
B EG, FREOTAEER, 153 0RF A (i
B e S G 5 R 2 AR FHAE SGHE R A B Y 2%
(E3). ilid ACytoscape 3.9.1% 443t 17 Network Analyza,

WCJD | https://www.wjgnet.com

J3aishideng®

625

SEMERR D - ERRIERMEBE. BX: 2 E; CP: AFER; FL: 525 LQ: 5l SZ: LAE; A2: PR Sl thFlpsy; A3, A4 #piS51LE LR

Degree N 10fJ$E S TNF. IL-10. 4 Z6(interleukin-6,
IL-6). PTGS2. TP53. ICMI1. AEIBEER A KICIQANK H
44 [X 45 (adiponectin, C1Q and collagen domain containing,
ADIPOQ). *JEEAI UK BL2. 270 ) S B #E siP TG S2.
TNF. TP53. ICMI. IL107EPPIMZSHAT T Asi,
ifiit—20 KBPTGS2. TNF. TP53. ICMI. ILI107EfR
IR i B RS A W g A R .

2.5 GO# i RKEGG#@ 3% 5 & o1 F IR AIGIT &
Tiir IS A FE A S T I AR R S TGO Dy REAN
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(biological processes, BP). 4}l ) (cellular components,
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3 EBRMEEIERMLE. PTGS2: FE A2 TNF: MRS TP53:MyREE F1P53; ICM1: FERIRATF—1; IL—-10: FI/3E10;
IL—6: F11356; ADIPOQ: IEERE FARICT QR FLE RIS, CRP: CEFI; MMP2: JEFi4: R E A2, CREBI: IR H N ZTTlHd s

R TIMPL: A R &R I REZH SR

CO)M4>T-Ihifig(molecular functions, MF)3/J7 1. &4
JIi7, BPE ARG XS P18 LA A 5 1 1 [0 v 75 Kk b
KAV v 4. CCRERFRAMA 2= /], PR
Ji K R R B A = RS, MFEBEEREE AMYe. 4
E A BB O KRNARSE 1 7R 7 EDNA
GEAFEFN T 45 5% FE. KEGGE W BoRk 294
MTNF(E 5@, IL-17/5 518, NF-«xBfE @Y%,
DL,

3 171E

MNP Ry - D 245 (1) 46 SR R T LU Y, PTG S2,
TNF. TP53. ICMI. ILIOA]RE2LRANALIGTT & B
UEEYS & R R T OCHEE A MR 3R DUES R
LR AR 2% S5 2 I e ) S TR PR Ry
FREAYR. PUB. PR TR R S Y
IR, R I HATTE 2P B2 o 1 2 FR i 2 i
FACEP. 5K SRS i W S R 3 I B Ak ]
JSC A s 20 (0 52 T R /N BN B HE JE T e P e B,
it iz 2 a1 i T R 2l ) i T 0 L
E MR RAEIHAEEER. DOEE & — M idEny)
i, BAEPUR . PUEALREE. PUMIR . (R e a L Fl
ZGEE M, W SRR DU 2 2 ] 3 R AR T 4
J¥1 %% (ulcerative colitis, UC)/INERAA T &R %, Hhn2s it
FE, OO 2 i A 43 rh L B R0 9% R 240 M 2 A 2
R, RAFGRY WiE Z R pE o aet. Ly —Rlok
V5T 22 & FRE IR R IR s R S, B
AT, T B IR 2 ThAk. seAh LA my B P
gt PUmARY A 25 BEE" AN BN
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# M 1(zonula occludens protein-1, ZO-1), 'E&EFEE A
(Occludin)fE % & E A 1P (Claudin-1) = Fl S % 5%
IR, (3t 5 i 0 s s e e L,

S 2 AFEE B 22, Jepiml e i A, £
25 B KR A R B E, 28 R M B IE 7
BUR[ 4y RFER N PUIE . WTE@HGE . B i,
ST BT R FFRIRIBIES6AIE Y. &
i B IS E O RS . RS, R TN LR
B OREAN R, RHX R AN ARV B A R HE N
Wi, Fgp i B R e AR S RGN B A G o, BA—
5E LA PR JSURT &AL T AN ADIRAS, 4 /AR IEH 42
A Bl 2 B A AN, TS R — i L B i,
W PEBE A BRI, TR A ORR SiE— n ES
IL-10/2 —Fphi 2 BRI, JLAE B e v 1 == 0 L A
il JORE S MR B il il AR IL- 10/ I8 oF
LRSI, Tanaka5! SR F ) SR PEBRIR 8415 5 CSTBL6
NSRS B RAEAY, T LA AT BE06C C213E 17
T, RIIL-1030E 5 T xR, ICAMIBER /314
L WA ARET AR, RN S
5 G B 1 AV TR 7. il R S ICAMI
FIEM KA W4 R BoR, WiE SEAT# . AR S
ICAMUK P 2B E TR, it i fmekE 52 2583
TEAHIEP<0.05)!. iR R FE N 1 3 22 ph i Ak (¥ B A%/
WRAH = A, BT SRR S G, AT EUEKEER S5 A%
(nuclear factor-k-gene binding, NF-kB)i7 5 4 iE K §3&
B, YDyl S T A s v S RS YR K AT B A S A
PERZVS /NGRS, 7 DL A SER 52 . AT BT IR
I7. AR BRI LR A/ NG IE R
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BB LTS G H DB e & REBWSLIRZ I

Response to activity I ©
Response to glucocorticoid I 5
Positive regulation of apoptotic process _ 6
Aging I
Response to xenobiotic stimulus _ 5
Positive regulation of smooth muscle cell proliferation _ 4

Response o drug ————— T

Negative regulation of lipid storage _ 3
Positive regulation of peptidyl-tyrosine phosphorylation .
Positive regulation of leukocyte adhesion to vascular endothelial cell — 3
Extracellular space . ¢
Extracellular region P
Endoplasmic reticulum lumen _ 3
Cell surface . ;
Macrom(\le‘cular com.plex _ 3 M Biological process
(,oll?gcn 1r1'n‘1cr b I Cellular component
Cytokine a?tw,ny I M Molecular function

Protease binding I
Growth factor activity I ;

Identical protein binding I

Istone acetyltransferase binding _ 2
Protein binding [ 1
Enzyme binding I ;
Zinc ion binding I :
RNA polymerase [ sequence-specific DNA binding transcription factor binding - 2
12 10 8 6 4 2 0 5 10 15 20 25

B 4 GOSEEDH. £1: GO IR Hilkf: GO Tk

-log10 (P value) Gene count
DOI: 10.11569/wcjd.v31.i15.622 Copyright ©The Author(s) 2023.

Lth: GOAIER Y iRIE 1 Gene counti T4 GO: ALRIAIA.

TNF signaling pathway

IL- 17 signaling pathway

Viral protein interaction with cytokine and cytokine receptor -

Chagas disease 1

Amoebiasis -

NF- kappa B signaling pathway

Insulin resistance -

Yersinia infection -

Alcoholic liver disease

Human papillomavirus infection 1.

g

-log10 (P value)

5

.
~

Count
e 30
® 35
: @ 4o
@ :s

10

20 30

DOI: 10.11569/wcjd.v31.i15.622 Copyright ©The Author(s) 2023.

5 KEGGEEDH. [HEIHIK/NERgene coundh, [HIREIAF Reound BB BIEFTRPMHE, GBI ZORNT

RS E R R TS,

IRFE R F-ou(tumor necrosis factor-o, TNF-o0) & 4 8 2
PEFHEP<0.01); 254l A WA/ NHAL. ik
HHITNF-ou % fAH PUAR R 20 B 52 B4R (P<0.05). 25 1
IRE A ALE I EEILI0. TNF. ICAMI &L R 1)
S5 IIRe S, 5%

RIERGE IiE 20E, (2l
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EMERR. KEGG: mi#bk

ERRRURCEIY(SAER

TRATALH B PHE W) |, BATHE SRS K2
R, AT B B S (A T ). TR RGBT IR
WHA 2 -2 -2 AR R, AT BRI TR
AL A, IR AT IE S g A% (Un R P R Rl ) R A AR

SRR
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H. 23 R A BB FE R I, DR AN ALK BT AT I I ik
NI E R AT EEFR LR R AR R AT BRI 0K
T BRI ROSAT 1 AR 1R 7 G5 B B b S /s B
NS, T8I 16S iDNAM P IR, PRATT- TS N 1
BT BE . 2P IR AL R 55 2 b = R, BRAIS TR
P K W B (Ralstonia insidiosa) 14355007 1 F FE20 i
YRR3R 2 R H ST ) B ) S A, FEAR R 20
TE BRI B ORI, 76— IR BEYE R 149 (0.01
pmol/mL. 0.05 pmol/mL. 0.1 umol/mL)H 57 Z AE s Hie
FUAT B AR, (LR My ] PR AR TEAT B S5 25007 1 AR
FoRE, e SRR [T ST BT LA, B4 i s i 2
BEMEAN 5 RS, RAF BRI 1E 5 RE 1 A

I BL b g b AN e I 24 B LR TR A 0 A
R T B R  E p A EAE , TR 2G R T AR
FA T ot v R e 2 o B L, RN il T R R e s
35 R 24 (R PR A, R B B E LA — AN S 22
“ERET, 5ZRPRIR AR RE VIR, VF25IE
(R A AT A BB B BRI . DRI 2454,
T B R SR E AR R, W =3 2 A 4R 45
B RS DR R R R 2% 2B B T R G
W, BN S OSSR, B
AR T THEA USRI ) 2 K P A R S
R, WP AL 2 ARTERKR. T2 M
g 2P Aprh R DU B 20 R R R A, T2
PRV T8 T R 5 I s RV . SRR, A B0 AT
AR 246 23R 2Nt 2 J il TR RF A N, IR
TN 2 -2 B R-Z AR TR 1 — Bl R e
TRVR S N T 000 24 24 22 BRI i IS D7 16 97 3))
VKA AL, B I B i T A S R AL, A B R e 1R
JIE 77 BEFEAR ApoE-/-/N BR = Bl ik 1/ - 1B(interleukin-1B,
IL-1B)« PTGS2. c-JunZJ& A vty (c-Jun N-terminal
kinase, INK)# A,

4 &g

25 EATIR, BT WS AR AR SRR, RAALIGTT &
i B s Ve LS o] B 5T E AR, R E
TEFH R DRE . BN FEfifs . F0] 20 S R
TEEA R MR DURE R (LS E i nl Ge
TR R RS T AL 2, OGRS A
IL10. TNF. ICAMI1. PTGS2%%, ¥ J i Sl 3= 5
AHTNFE TIEM%. IL-17{5 5@, NF«BE 5@,

XERR

A dE =
e =

i B RS & TP R IE WIS KRR —, A
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i R, 0 AT A BT RAR K A RE .
S R EAEAE R P8 A A SRR, BRI o,
24577 R RENS T B B REA BRSO KA .

LB

SRR T E0 i 18 WA LS & JF B QR 1 W i 2
it S A FAALARIZEAT 000, DA% 05 it — 2Dt 78 5 B
MRS %

e y=ln
KL 25 B2 T35, RIH RN ALIB T B B I S
I IEE RIS T RE 2> 5L,

Eoaliyy
ITTCMSP. BATMAN-TCME$RE, 45 & ki ik

PR - A BN 2%, TR 2GRS . B TR AL
R T R ELAE T B 24T k. STRIN G )
4 AR -85 A U H.AE F (protein-protein interaction, PPI)
W 2. | FHDAVIDEE Fe o A 850 m AT HE R AR (Gene
Ontology, GO)MJRe 7t S st # P8 5 ZE R 20 i R L4+
(Kyoto Encyclopedia of Genes and Genomes, KEGG)i# i
BT

Eoalip i

LRSS 49M AL 22 o), iRAEOB=30% KX DL=0.18, 3t
1FBNASANIE LS, AR = R DS R
tzs Wy Al 255, Venn B R PR ALIE PR3 o6f
Ri2594N R Re 2 R AT, 5 R B e ys AR VR F
HE R340, S E A 66, =& LA
HIAE OIS, Hrhid S & 2(peroxide synthase
2, PTGS2). MR FER F-(tumor necrosis factor, TNF)+
JifJ8 2 FAPS3(oncoprotein P53, TP53). 4 ALk, B 43
“F-1(intercellular adhesion molecule-1, ICM1). A&

B 121 R, KEGGHE S & & 05k 15 21492\ g,
AFETNFE SIEK . IL-17(5 5185, NF-«Bf5 5iHEKKE.
JE I 2% 24 BRAE R0 i e K TN, RN AL ] REIE L 2
AR, ZEE S E A E e S & i R

REF =
AHE T T WL 25 B E M T R RLIR T R 18 ik
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