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VANLAN 1 SwissTargetPrediction watisyinung
Whmaneesn gavheTunauazysanmstayaiie
TlFgatimunaneialuanafianaifiuaneangns
ansmsddalussudude @eguis CEEE L)
dusunisiinszissly Tnen1sfududayaaingiu
daya TCMSP uay SwissTargetPrediction Awilu
n3lnesuunriadel®imdu Homo sapiens was
ﬁuﬁﬂ*ﬁmﬂaLflwNmﬁr}humsﬁmﬂimﬁy’wmmw
Wannsireiidaasadns Tnennsudugiudaya
Hanaaldin1sussenasluged w.e. 2559
fiv w.A. 2569 annunasdaya 1w CNKI, PubMed,
ScienceDirect wazrdndananiziiinanafifidl
annanilugs Fednagludusiuduvasuadng e
T i ihnanaainlunsinsnzdiidniadng

3. ms&uAuduihnnnguasnnzainslaine-
Uz dIANINITULNARA NSNS U T uz Az
AsAnnsattnBungsIN

IavinnastuAudutihnanaassnzainsldine-
UszaNANIN Tz UUNNIAUaNMITINNENURTIue (AAGS)
angudeya GeneCards lagfnunld AAGS
LﬂumauLfﬁqﬂalﬂﬁmamqmq‘mwmsmqLﬁummi
nenUfTiuglaasan [ddrdaanizaniziiaade
(AAD) wiamsfnita Clostridioides difficile (CDI)
P IR Auran e fiasiautsannsnieraiinuas
ANNARUNANE NN [aun “antibiotic-induced
gastrointestinal adverse effects”, “antibiotic-
associated diarrhea”, “drug-induced gastrointes-
tinal toxicity”, "nausea”, “abdominal bloating”,
“dyspepsia’, “gut microbiota dysbiosis™ wag
“intestinal barrier dysfunction” wan1sfumgnsam
dugadayaiien uazAnnsaslnglden relevance
score >1.472 (mﬁﬁygﬁmaﬁmﬂaﬁy’wm) LA
ANAEINE i IaudayaT ez TUNRTE M
Fadu eaigrudeyaitvineuaslsn danin
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ﬁmLﬂ'mms;wummmamamﬁwﬁﬁuﬁm%aL%ﬁ%uﬁq
CEEE 0 7) snd3sufisudugaiiuies AAGS
Wiadndandimanesan (intersection targets)
uazuamNanig Venn diagram duiuniiiiaanzi
Tutunaudnly

4. §59A3a118 PPl waznsitanziiinung
KAUNATY

Wgaidivunedan (intersection targets)
Winggudaya STRING (1addu 11.5) laafiviunudin
& Homo sapiens wazmpazsiunidasiy
Fudl 0.7 eadiaiatie protein-protein
interaction (PPI) anduindayaidnglusunsy
Cytoscape (a3t 3.10.4) WBLERINARAZIIATIZ
Fupdate Tnslunsasaadedne IHeen liuang
TUsFuifiupdnwuslusuusn (first-shell interactors)
Wasesiouuiunvasiaiatnedaluana aeslsfiany
Tusiufisd i ldimanisuansniwindu Tay
nmTATzilaNEATaInguarnIAaEanItwaNe
ununanssilunisuuge intersection targets
AN Winandevenl drunisFndenitivang
wnunawldudndu CytoHubba Taganfusdians
Inlwlad (topological parameters) lsud degree
wazA1 maximum neighborhood component
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Wflu core targets Fya1afiunuinddudanaln
nseangnivansuiiudadeguie CEEE0%)
fan1te AAGS

5. 31As1zAn SIS aREiLLL GO uaznsIasN
iWunedua Uy KEGG

hgathnunafidaidenldidrgunanvady
metascape fiain133ATIERnISIES N AE-
#nw Tmani9itAsngd gene ontology (GO)
ATBUAAN 3 AU LA NTEUIRNITNINEININ
(biological process, BP) asAUsznavandigad
(cellular component, CC) LLazwﬁﬂﬁixﬁuluLaqa
(molecular function, MF) &un193tAszAtdung
deuanaumstinwligiudaya Kyoto encyclopedia
of genes and genomes (KEGG) iiansiinsnes
naasNaandun e dyanm Inalddn p<0.05
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ﬂﬁwmiﬁﬁﬁuuaxLﬁumoé’mmwmﬁﬁmim’%m
pgeiitydA NN TR IEvka LaRINa I UL
wenwdusunisfinnunalnsald

6. Mafiudunamianisinaasnisdudelaiana
(molecular docking)
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WdInedee3edny Sudenanseangnifiddey
vrinuasiivansununatiiatiinniin1sdnass
nsdugslaana lnefsdayalaseairvauiifves
Tsfudhnanaununasaingudaya RCSB protein
data bank (PDB) Tnagnsdsainsia PDB 1D aa9
wiazTUsAu wazldgudoya UniProt iieduduuils
fefFnuazninsgutalusiu/du wazannilnan
Im\aﬁ%wamﬁﬁmmmiaaﬂam%(mﬂgmﬁaaﬂa
PubChem anndurnisin3enlusfiudmiunis-
daesnsiuidsTaana Teenisaulaianain 1w
pznanlalasiau wazUFuAUsza I iletfinnaw-
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annduledasizhasetnalaeldidinnng

inlag (topological parameters) iiadmidan
Wnnngununats Tneldudndu CytoHubba wu
Whnnnefifdnanin 15 dusuusn dud PTGS2,
MMPQ, IL1B, IL6, AKT1, TPB3, TNF-a, IFNG,
CASP3, IL10, CXCL8, BCL2, JUN, ICAMT uag
CASP8 FafiAnsidanlasgeuaraglusiunisdfay
wp9iA3av1e PPl (nndi 3) Taswdlunisfifidn

o

degree guuazaguinuaudnans (Funv) b IL1B,
IL6, TNF-a, PTGS2, AKT1, TP53 way MMP9 &g
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srAusas (&) [fun CXCL8, CASP3, IFNG, IL10,
BCL2 war JUN vinntinfiidanlesuazusnedouaio
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inndn wadsFununaduayusunisidenloeiy
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5. nsdaTzdmaasuninfiuuy GO (GO
functional enrichment analysis)

Finthnanefitnunisfnsasdiuam 61 dhnans
NPT InThinardn gene ontology (GO)
ATEUARN 3 fu [Hun NFzuiunInNGInIw (BP)
avAUsEnavvasmad (CC) wazniihszduluiana
(MF) wan193tas1e9 GO-BP wudnithuanadiulne
\Aendiasriu cellular process, biological regulation
ke response to stimulus F9uE9NITUINNITT
\Aendasiu response to chemical WAZNIIAIUAN
ATzUIUMINNTINIWlUIEAUAN Y 1y GO-CC
dhunnsdiwlngnszaseylulaseadvneluoad
iy cytoplasm waz membrane-bounded
organelle Tafeunaiunui plasma membrane
waz extracellular region du GO-MF wuin
dhnanedulnaifiandasdu binding waz protein
binding Taafiutedlufsadaedu catalytic
activity, enzyme binding waz signaling receptor
binding
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6. N133LATIZRNISIEINLTUNSR U ALY
KEGG

LﬁaﬁﬂmmalﬂLé'umqﬁzyapmizﬁﬂmaqa
ﬁmaLﬁ'm%mﬁum‘saaﬂqw%{mmﬁﬁuﬁuﬁﬂLeﬁa%uﬁﬁ
CEEE L) lunnssnenniie AAGS Fslfin
wWhuangsandiuau 61 wWhnnng anvinn1sieanzd
nsiEsaduneRyMnNgutays KEGG F99n
HANITHATIEY waaelififiudn WWhuanefiAedaed
maesnadasudaluduniedeyane pathways in
cancer, PI3K-Akt signaling pathway waz IL-17
signaling pathway wananil Senuniaiasalu
dunwfifsadasiunsindeuasmssniauraneeile
viu human cytomegalovirus infection,
Epstein-Barr virus infection, hepatitis B,
hepatitis C, Kaposi sarcoma-associated
herpesvirus infection, measles, tuberculosis
waz Salmonella infection, AGE-RAGE signaling
pathway in diabetic complications, Fluid shear
stress uay atherosclerosis 1fusu
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7. AMWSNUAINANTTANARINTALLENLANA
(molecular docking)

Namia‘hammﬁméﬁﬂuLaqmzijmiaaﬂ
gnaddaluinsuiivgodeduis CEEEOE) M
Whnsngununaeiilgainnisinsziiasatng PP
sananeluy m1997 2 uaza i 4 waneldifiug
msaaﬂQmédauiw@ﬂﬂuﬂiﬂé’uﬁuiﬂiﬁmﬂwma
Iandnefiddasnin TnaATwdsaudaszuaIn1sau
(binding energy) auiAiiiuau uazaulnaitoani
-5 Alawnandsnlna Geusidouwldunssuiulfiog

a ° . ' =< - o o
A1519% 2 Wan19n1 molecular docking szwineasaangninazdutdinuigaingy

lusedufis Tne quercetin wansAnan wlunisiu
Authwnnauaneafia wu MMPO, IL1B, IFNG, IL10
war ICAMT Taganiziu MMPO &eldArndsenu
n13dusnfiga (-10.1 Alaunae3dalua) wned
cavidine ugasnsiuiisisia PTGS2 (-9.0 Alaunasd
salua) drusrsnanliusaddus wu baicalein,
oroxylin A, wogonin wag acacetin #3150
Fuduitlwnnefiieades [dud IL6, TNF-a,
BCL2, CASP3, CASP8 uaz TP53 ldagdvdl
DTN

AU gurlnuns PDB ID UniProt ID aﬂiaanqw‘é wagdnun13au (kcal/mol)
1 PTGS2 B5IKV P353b4 Cavidine -9.0
2 MMP9 5GJW P14780 Quercetin -10.1
3 IL1B 5R8Q P01584 Quercetin -7.0
4 IL6 T1ALU P05231 Oroxylin A -8.2
5 AKT1 TUNQ P31749 Wogonin -6.2
6 TP53 1TUP P04637 Acacetin -6.5
7 TNF-a 2AZ5 PO1375 Wogonin -7.6
8 IFNG TEKU PO1579 Quercetin -7.3
9 CASP3 1CP3 P42574 Oroxylin A -85
10 IL10 1ILK pP22301 Quercetin -6.9
" CXCL8 1MICW P10145 Wogonin -6.0
12 BCL2 2W3L P10415 Baicalein -94
13 JUN TINM POB412 Wogonin -5.3
14 ICAM1 1AM P0OB362 Quercetin -7.3
15 CASP8 2K7Z Q14790 Acacetin -85

1) PTGS2-Cavidine

a o ' ° o ' Y o o A
Ad 4 MadreainmsinaasnisauideluianassniteansaangnananiuidinanasAgianeal

2) MMP9-Quercetin
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NIMBUNUBIVBN TP UL RANAY kaTANNTNYTIUDS
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aansnasueldnmelingey AnndeuTuszanaely
CEHANZE) nasadazniiednugiuiuiadenalsn
(B A Annsowdudziu (FEREE %) nsvineu
wasrNnITIreMs I UsEauiy (B E AR &9
Aeadasduainufinunfvasaaien (P ) v
luszaudinenalylniaanndasiun1InTeAuNas
AsanLEURarANNRAUNAYaY intestinal barrier
Feduwusiunafisudiues AAGS

mﬂmigimwmﬁa}dawumiaaﬂqwﬁ( 115 ol
ffAnaa wlunsFunsEEY AuAN AN
wazuUnilanifounisifiuenms® Tas quercetin &
unuindAaglunisanlaglanladnanisdniguuay
AIuAN apoptosist™ wazarwisadunu MMPO,
IL1B, IFNG, IL10 waz ICAM1 ldagefiafiasnin
Tngtaniz MMPO (-10.1 Alauanadsialua) Seued
Anaawlunisdugenissniay uanaini GRERBLEY
wanlauses iy baicalein, wogonin, oroxylin A
war luteolin @wnsadiude IL-6 waz TNF-a uag
AuAN CASP3, CASP8 uaz BCL2I2 ainuzdi sterol
i B-sitosterol uaz stigmasterol Aeadaeriy
AKT1 uag PIBK-Akt pathway %ﬂﬁmﬁ%umiagiam
sasiraduarnItanusNiiay 4 nalnfsnaayvioy
n3RengNSwuLnanyasRUsznaukazrat et mane
LAz A aen1IN1 AN BT IMAa AR B Uy
pia i

NANITIATIZHA gene ontology (GO) aauthuang
Jaw 61 wlnnne wansindsuiisadaeiunis-
mauaumﬁiaﬁ'qmwﬁu ANSANLANATEUIUNNTEINN
uaz cellular stress Tagithwnnagiulugwulu
cytoplasm waz plasma membrane d@giauunuin
Iuﬂﬂimmm signaling way cell communication
wusfi GO-MF (protein binding, receptor
binding) way KEGG uamsniaiadaluidunivadndey
wiw PISK-Akt way IL-17 signaling pathway
asandu PP wuithwansununans [fud AKTT,
PTGS2, MMP9, CASP3, CASP8 uag BCL2
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fafisadaeiunisan apoptosis AIUANNITENLEU
waznistanugNLuIfudayd ld danadasiy
wudAn “nsuiudannaanian (RAHER)” ang
WNNETLN LAY

il AAGS dingnnanilsluuiunvasiaafouas
dysbiosis LwﬂummﬁﬁﬂmamquﬁqmqLﬁum‘mi
drusiuarduans Inafsadosiudoynieiiuenis
(gastrointestinal mucosa) war mucosal immunity
TudnmasBeszuy ey vwitedacldnseu gut-
immune-barrier axis isaSursnaln Ingaansn
duununuimvasiinanesandu 3 ngundn liun
n3dnEY MsAIUANAANAY war apoptosis &9
Lﬁ'aﬂa'wﬁ\amimuQumzmumié’ﬂLau NANIATIZA
wui1 PTGS2, IL1B, IL6, TNF-a uag CXCLS8 1ilu
Whwanedndruiiiendasdu inflammatory signaling
Tny PTGS2 duia3n prostaglandin wagiis
intestinal permeability™® aquzft IL-1B, IL-6 waz
TNF-a n3zfu NF-xB uaz MAPK pathway @
Vigadaedu inflammatory amplification™ wag
CXCL8 duiaiuniifvgaiialnsfal® gxviauin
n1sAruANiASat1asinaidunalnndnlunisan
nIdniaures AAGST TusnunisAiuAu)RAnil
IFNG, IL10, ICAM1 waz MMPO 1lutthuanadnAsy
wad mucosal immunity Tag IFNG aaiedGnnissniay
wazLAN permeability[ZO“umzﬁ IL10 Runuineiu
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extracellular matrix uazuuirtiugn 1422 fuganmda
fuwa docking fiwudn quercetin 4ufu MMP9
157 aesiaudnaaiwlunisuntlesidaydld dqu
N1IAIUAN apoptosis il AKT1, TP53, CASP3,
CASP8, BCL2 waz JUN Juithuunadidey
ﬁLr’”imsﬁmﬁumiag'iamLLa:mimmmLeﬁaé lng
AKT1 daigiunisagsanuaaitaduiu PISK-Akt
pathway? wnuzfi TP53 uas caspase nIAu
apoptosis®>?® uay BCL2 fugha apoptosis” gu
JUN Agndiasiiu MAPK/INK pathway329 ugpg
THAuIdsusnIaUsuaunavas oy &l
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danndosiundnnsdudsuuuauidudide sman
(B) e909 () suadn (1) et () wazuuida
“‘MsUSuannaaEen (AR log vosmieu GEIE)
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Mechanistic study of Banxia Xiexin Tang in the treatment of antibiotic-
associated gastrointestinal adverse signs based on network pharmacology

Tonsakul Sungthong!, Thamatat Chiaopromkun?
I Huachiew Traditional Chinese Medicine Clinic, Thailand

2 Faculty of Chinese Medicine, Huachiew Chalermprakiet University, Thailand

Abstract: This study aimed to elucidate the mechanisms of action of Banxia Xiexin Tang (3} E.75:0:7%)
in the treatment of antibiotic-associated gastrointestinal adverse signs (AAGS) using a network
pharmacology approach combined with molecular docking. Active compounds were screened from the
TCMSP database based on the criteria of oral bioavailability (OB) =30% and drug-likeness (DL) =0.18.
Disease-related targets were retrieved from the GeneCards database. Subsequently, intersection targets
were identified, followed by the construction of a protein—protein interaction (PPI) network and GO/KEGG
enrichment analyses, as well as molecular docking. The results identified 115 active compounds and
61 shared target genes. The PPI network analysis revealed that PTGS2, TNF, IL6, IL1B, and AKT1 were key
targets. GO and KEGG enrichment analyses indicated that the mechanisms were mainly associated with
inflammation, immune response, and apoptosis. Molecular docking results demonstrated that quercetin
and cavidine exhibited strong binding affinities with key targets. In conclusion, Banxia Xiexin Tang may
exert therapeutic effects through multi-component, multi-target, and multi-pathway mechanisms, which
is consistent with the theoretical principles of traditional Chinese medicine and provides a basis for

further experimental studies.

Keywords: molecular docking; Banxia Xiexin Tang; antibiotic-associated gastrointestinal syndrome;

molecular targets
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B KT B R WS B2 456 0 Tt g5, 3R B OB ER T B E R E mEA R
SR (AAGS) H/E ML . 383 TCMSP $icHfs Fe i 6 v 1tk 1 7, e 2% 1R 9 U IRAE R AT BE (OB) = 30% FH
525 (DL) = 0.18, PIRAHE S KIET GeneCards HdfE. HE— 50 240 5 5 P05 S0 s HEAT S 860 7
MEEAHAEMZ (PP, HIHFRE GO K& KEGG BEHENMT, FIFNTHET /4 F X0 g5 I 115 Ff
WEERY B 61 ADNIEFEIFEELR . PPT PIZR /04T & PTGS2. INF. IL6. ILIB K AKT1 A 4. G0 5
KEGG A8, LA FH ML 5 B J g0 e by e A% AR A T fE . o Pt IR, quercetin
M cavidine HOCHEHAUHARIRG ARSI & EFTR, LRI OHREL 2 . 2L 2 ) [
VER RIEIRTT R, AU S P A B — 8, FEN )5 S mt S SR AL iR A U5

R orxE; FEEOLG; PUERMKBEIEA R KN, 7T

BIREH: RIE&: songxiannian03@gmail.com

U9 5 atiuf 1 unsau-Tqurgu 2569
Vol.5 No.1 January-June 2026
B5 % 45 1 2026 4F 1 A 6 IR




