Advances in Clinical Medicine IfiRE2£3EFE, 2026, 16(5), 2350-2360 Hans X
Published Online May 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1652045

~

§E

ETMEHEBFERARIRRKL
LZAEMEIBS)RIERHLE

M, KR, X X
AR, T BT

ks HiH: 20264F4H22H; FHHEM: 202645 H16H; &4 H: 20264F5H26H

BT XA ZH K

=

KR FRETMEHEESSTRHEER, RARANE FH T 5B ME(BS) FIEEE RS ZO
B S R AT . B TCMSPHEE BE (OB = 30%, DL > 0.18) 5k VIR FZiE R BBl 5, B & GeneCards
SOMIMEEEUBSEIRIE A, FEIR149MTEH . ZCytoscape 5STRINGHE B IHBEATIRIN T, Thik
HHAKT1. TNF. JUN. BCL2Z14MZOBE S - GOGKEGGEESHT R, AT FEE T il RE.
MWE IR R ARME RN, FHAGE-RAGE. IL-17. TNFE 585 & iEFACEH B . 20 FEs RiE L O
B-EREE m A AR, WERE. %L, NEFZHWRET “Lia - THA - ZEE” hRRRERE
RIE. W - GBERH KBRS THIBS, NHIEKREHEN S G SEYLHPF IR BRI .

K27

WGBS, HTXE, WETH, MaBesait,. ERNH

Exploring the Mechanism of Action of Sijunzi
Decoction in Irritable Bowel Syndrome (IBS)
Based on Network Pharmacology

Qiuya Wu, Anxiao Zhang, Liang Wu*

School of Medicine, Jiangsu University, Zhenjiang Jiangsu

Received: April 22, 2026; accepted: May 16, 2026; published: May 26, 2026

Abstract

This study systematically investigates the potential active components, core targets, and molecular
mechanisms of Sijunzi Decoction (SJZD) in the intervention of irritable bowel syndrome (IBS) using
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network pharmacology and molecular docking techniques. Active ingredients and their correspond-
ing targets of SJZD were screened from the TCMSP database (with oral bioavailability [OB] = 30% and
drug-likeness [DL] = 0.18), while IBS-related disease targets were retrieved from the GeneCards and
OMIM databases, yielding 149 intersecting targets. Network construction and topological analysis
were performed using Cytoscape and STRING, leading to the identification of 14 core targets, includ-
ing AKT1, TNF, JUN, and BCL2. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analyses revealed that SJZD primarily modulates immune responses, neurolog-
ical functions, and inflammatory reactions by intervening in the AGE-RAGE, IL-17, and TNF signaling
pathways, as well as lipid metabolism-related pathways. Molecular docking validated low binding
energies and stable conformational interactions between the core components and key targets. In
conclusion, Sijunzi Decoction may ameliorate IBS through a synergistic “multi-component, multi-
target, multi-pathway” regulatory network involving immune-inflammatory responses, neuro-im-
mune crosstalk, and metabolic processes. These findings provide a theoretical basis for the rational
clinical application of SJZD and future mechanistic investigations.
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1. 51§

1V 2 B LR G AE(IBS) A2 LARGYR  MEIK AEHR(E SIS BRES M MR SO A RHE R D REPE I, BRI
5%~10% [1]. HAE “I - pkh” DhReZRAL. P s BUR S iE U a8 R s DI G . B AT IR IR Y
ZUNRENE, #BFITARERSER, BFEREZH A BT RS [2].

RS IBS BT “IER” . S SEuEE, R OmNUNIRE RS SRR R . WA AR E

CRPFERMFETTY » HAZS. BAR IR%, HEAR, A EResTr. SRR, Z7E
BORT BN R IGE B R G B AR, R Y IBS W67 TR D). AR, H “Z g -
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B A O T AR TR E Ry, AIBRE R R H S, IR A i B AR B BE S . 3@ UniProt ¥
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2.2. BSBEEIEIBS) KR RIRE

PA “Irritable Bowel Syndrome” AKHEIA, 737K & GeneCards (https://www.genecards.org/). OMIM
(https://www.omim.org/)Hl TTD (https://db.idrblab.net/ttd/) % #& & 3R EX 1BS A< #E 5. GeneCards %4
1% 5E Relevance Score > 10 A&, &I = MR ESERIFLERELDUS, £ UniProt 2 F AT
FER AP ALEE, $R15 IBS BORPE S EE. A Venn B T HH| VU H 7z 48 255 1BS BOmHE A
TEEE, RIS A, BIVUHE 70 IBS e EHEE A

23. “RE5 - FEMRS - BBRT MR

TS B BITEPE A« S AR RE R SO L5 8 RN T R S, S\ Cytoscape 3.9.1 #ff
M CTUEFiz - i - IBS #8057 Z4M%E . FH N E R Network Analyzer #1115 P48 4 Fh
ZH, HEMBERETT SRR Z R Z . 28R RIEERR.

24. EBR - EHREEEAEPPHMEMRES

KA B R\ STRING (45 P (https://string-db.org/), FREFN “Homo sapiens” , ¥ BRI HE
1% (confidence score) > 0.9, HHUE AN - A A EAEH KR HIBRIGLT B, K TSV #& N E/EEdE S
A Cytoscape A #AT R4k, NA CytoNCA 3T M2 8T, PABE{E(Degree) NiZ Uik e br
(Degree =R B %R LE N2 ThA8 B . AXAAVERTBRGR), 88 s AT HE P 016 A% OB A5

2.5. GO IhEE5 KEGG BEREE S

BT A SN DAVID 6.8 Hf £ (https:/david.nciferf.gov/), FREIFA “Homo sapiens” , #Ef7 %k
AR (GO) N AE IR 5 5 # 3 [N 5 36 R 4 R4 F5(KEGG) il 4 & 4273 #7 - LA P < 0.05 (812 IE & q {E/FDR
< 0.05)NREMERME, MikEAFET%E LM%, I GO o & EREHEZRT 10 BT R
(BP). 4fifuZl 53 (CC) e FHIRE(MF) 2% H, PLJ KEGG 43 #r b B M HEA /T 20 fOf5 5, FIHME
FPEHRIES “ggplor2” WLHIHARE S IEE, SCIEHE AL

3. 58
3.1. S EFREETHERZERE

BT TCMSP R ER R IUE Fia(NZS. AR IRE . HEERSr, BLIEIRAEDFIH FE(OB) > 30%
HKZGPE(DL) > 0.18 A BIMA TG VG TER Sy, K HO R BE S22 UniProt #dE FERREAL 9 N REE A 5
Fe G, HIRIG 25W I A0 A FHHE 55249 Ao [AI, BL “Irritable Bowel Syndrome” <4 7] #6: 2% GeneCards
5 OMIM %l i, & 9 26 5 J5 JRHN IBS S 1 3031 Ao FIFH Venn 43 #70] 24545 0 48 AR 04T LG
(B 1), BTk tHAZ BB A 149 Ao 2SR B AR AE N IS Bei i “ 259 - gy - BE ALY M4, PPL
YE 93 B B ad i s et FE A% O B il

3.2. “opEy - FEMEAS - R MEWES S

¥ 149 NAZER S5 R FoiB s S\ Cytoscape 3.9.1 3xff, #E “IUEFH - GRS
- LR R Z ARSI (1E] 2) MZE RN BT R, N EREVE R T R B AU AR R TR
LA R, 15 R/ S (Degree) 2 IEAH G 1M 248 I “ 2o - RS SR MERHIE,
BEAER T WUE FziEl 2 RS EVER T IBS 2SR, NEouZ 08 5518
PRIZHR B E P2 B Al M EREE S F N STRING #ifs FE(W)FHBR %€ 4 Homo sapiens, AKX HEGEE >
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0.9), MEEA - FAFAHLAEH PP . SIBRICLT 255, IRAFEE 134 ANFELTHT A5 460 2 A0 H
YEFIIA T PPI 4% (1 3). Rk — DR RS i 4, R Cytoscape P B HJ CytoNCA FG4F T 2840
20T LLBEAE (Degree) NIZ 0PN TEIR, 456/ #(Betweenness) 54518 H1.0  (Closeness) 2 B AT 457
SHFE S RAETRL. ZWI0Hr, RETHEH Degree MHEZ T 14 I DEL A, DR8N LER/IVER
EAEWBEE 1 (AKT1). JHEIRFER F(TNF). JUN BFUEFR(JUN). B U0k ESR 2 (BCL2). NF-«B I3
(RELA). B E p53 (TP53). 15 5% 5 ML MIE A 3 (STAT3). R 5IHE M 3 (MAPK3).
L ZLEHAL R G 1 (MAPK D). MEBGE 3244 1 (ESR1). MYC JFUEIEE(MYC). A4/ 18 (IL1B).
Fos JR 3L K (FOS) & 14N/ % 6 (IL6) (K 4). A% Ol g fE M4 i Ab T B R O B, $R
HAEVUE 7710 IBS 157 W 26 al g R AR ALE

Drug Disease
149
100 2882

s AMGE XN IE P e E AT, A0 (X 8o 1BS AH %
JPRE A, PR S XA AR T (149 ), RIIUE Fiz T IBS 1
VEELE JL W] 4 FH A0 5 B8 A5 B 4 TCMSP. GeneCards. OMIM #5 2 & UniProt
FruEAb JE B 2R

Figure 1. Venn diagram of the intersection between the active ingredient targets
of Sijunzi Decoction and the disease targets of irritable bowel syndrome (IBS)

B 1. MEFHEERIER S HESIEIBS) AR R R EFRE

e T RO SISy, AT AU IBS ACEERE A, LRI S AMEERE R R, TAKNES
JE{E (Degree) K IELL, BEMER “Z5 - 2857 PhRVERFHE.

Figure 2. Regulatory network diagram of “Sijunzi Decoction-active ingredients-intersecting targets”
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3.3. GO IhEES KEGG BREESH

149 NEZEERE SN DAVID £ 2 47 (GO ThReiEFEfl KEGG 1@ & HE 41 (P < 0.05). GO
SRR, TENEEEEET 2SS EBP). 4HEH S (COFS T IhEE(MF) (4 5). BP 70 #7
KW, BOWSEESES “WHRZBENRN o “RERMAT” o “CAMNBRN o “SHREY
B N7 K “miRNA FER 7 St i, CC HMrinit Sm e T g7 o “BEME .
CTRIER” K NS SAMMARLSE M X IE; MF ST E R T CBEERATEMET . T ERERAER
BEES G o CRSZIENEY . “TCARBUE R R TIEE” K “DNA S5 RE T A ST FEe. Bk

SREBF1

DUSP16

FDE4D

KCNMA1

UGT1A1

TE: #ET STRING % Fatiyid, JLAE 134 M55 460 560, TRURIERER, EAAREA MBI KR
(BfEFE >09). HEPEORE S KN RBR NS E05 1K,

Figure 3. PPI network diagram of potential targets for Sijunzi Decoction in the treatment of IBS
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VE: 2 CytoNCA RN ) 14 MZ LR 5 o 75 AR/ N S B 1
EH, MR R AR A . 08 S a3 AKT1. TNF. JUN,
BCL2. RELA. TP53. STAT3. MAPK3. MAPK1. ESR1. MYC. ILIB.
FOS. IL6.

Figure 4. Subnetwork diagram of the top 14 core targets in the PPI network
B 4. PPI (%420 EE R (top 14) F M4&[E]

SEREY, VUHE T ] Aeil i P81 18 3 SO OAEE . PR A B R 3R WL I A% e S %, T IBS
)97 B BEFEE o

KEGG il #% & R 73 itk — DHR7R 1SR EE NS S (P < 0.05), HEATHT 20 11535 & S
FER S RIE T AU EREL S - W H=KK(E 6). Hir, AGE-RAGE 15 5i8#. IR
LK FERE @RS . IL-17 15 518 E% ) TNF 15 518 8% 1) & 572 (GeneRatio) 5 Gt 2% W35 14 (q 1H) LA
Rito 254 IBS JREAFIE, AGE-RAGE %I & S48 VU 37 ] Rt 18 I a0 i 8000 S0 6 S5
LR (AGE) B, EE RN TE B R AR 20 ks A A a8 6 1) v & R AR AE, IR
D7 AE VAT B G S AR AR S TR S EVE M s T IL-17. TNF. MAPK A& Th17 48073 .55 G 58
i T8 B () Y2 O, R DU 1% nT Re s i R 2 4 M DN SRR S, SR AR TE AR RE 0 S P I
BORAS . 10 KEGG {5538 1 nT AL N 2 34t — 25 BIIE T _F i % 1 28 LR %715

Zi4 GO 5 KEGG #4558, IUE T T IBS f 0 FHLHI 2B AL “ L alisy - 245 - 2@
P87 WL AERE . HAZ OAE BT A0y “ R0E - AR - S0k - M TH M. —J7 i@ T i
TLR/NF-xkB. IL-17/TNF Z8{2 %A% 5, iz 2 o B ey gy 55— J7 a9 I 5 7 55
BEYE, SR R RGeS WA R g S, EMEEN - Hoiae R L. LR E R4 R i B
VU Fi#16I7 1BS M4 FHUHIERAL T A5 B R, I8 5 0k 9 /R S50 50 E B i 1 A% O 38 b 5 8
P& T 17 -
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Figure 5. Bar chart of GO functional enrichment analysis (BP, CC, MF)
5. GO gt EE&E AR E(BP. CCy MF)

DOI: 10.12677/acm.2026.1652045 2356 I3 PR [ 27 3


https://doi.org/10.12677/acm.2026.1652045

Lipid and atherosclerosis

Kaposi sarcoma-associated |
herpesvirus infection
AGE-RAGE signaling pathway |
in diabetic complications

Fluid shear stress and |
atherosclerosis

Human cytomegalovirus |
infection

MAPK signaling pathway

Chemical carcinogenesis — |
receptor activation

IL-17 signaling pathway -
Hepatitis C -

Hepatitis B 4

TNF signaling pathway A
Proteoglycans in cancer-
Epstein—Barr virus infection
Prostate cancer-

Endocrine resistance A

Chagas disease

C—type lectin receptor |
signaling pathway

Toxoplasmosis -
Measles -

Influenza A+

Non-alcoholic fatty liver |
disease

Pancreatic cancer-

Th17 cell differentiation

T cell receptor signaling |
pathway

Relaxin signaling pathway -

Yersinia infection -

Toll-like receptor signaling |
pathway

Pertussis -
Colorectal cancerH

Bladder cancer

REFERENGE, HEOHRRFRIE q E.

0.15

0.20

GeneRatio

vE: BT DAVID $E 4T, P < 0.05. PAKRNEE S L@ LI, BEAAFR AR 2 (GeneRatio), L A/ME

Figure 6. Bubble chart of KEGG pathway enrichment analysis
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AT WLR 25 BE2E R G TN 1 DUE T3 T IBS B AEVERINES, VIR 7% “ 25 -
ZHL A - 27 YRR THLE] . BFFRIETIE 149 N2 - PR ERL AL, R\VUE 7z FaE
YRR F B BT, B 2 A0 R T-15 IBS B AR EERIL,, X 525 5 7 BRI % 438
WEERE5].

PPI PIZ& 4R 4N iR I AKT1. TNF. JUN. IL6. STAT3. MAPKI1/3 & 14 ML OHE S . BIACES
W], IBS [R5 R R . S oA 58 2k 1 e b B B i A &5 A 2k (6], Herhr, TNF.
IL6+ IL1B %54 % 5 74 i () & AR F2 R DU T 1% mT REd 40 012 28 200 M D5 7 OB S B, 980 i 28 e
e FEWOE[7]: AKT1. MAPK SR J¢ STAT3 S84 SHXALN 2 2 S48 5E . 8 T 4% S Wit e b 5
HEVEERF[8]o IXUEAZCHE RUTE M 2% TP b T i BERERE DAL E, SR DUE T T Bl 4 “ 2O0E -
$E - BERR” Fh, oG 1BS AT S RUR M S IHIEIE S TR L, N SO0 S TSR AR K SE I B0 IE B
W7 I,

GO 5 KEGG &t — U B T 08 A DRt 515 5% S 8845 . GO /iR, A28
MR EFEETIRZ RN SOREW T AR E M X 251555 H : KEGG @1 #, AGE-RAGE
ST IL-17 /5 5188 TNF 15 58 MG YRR - S AR AR & o 3 . 454 IBS
PR ERHE, EIREESEH AR AETE, TR T — N R “ s - bEkE - I (R 2% R4
VU T 2 Bsy il el Sz M2 i)« BiFflk - WP NI - RS EAE” 2870 R T U R,
RAFREARTT 3

@ PBHB “EARIB - RAE” I B RIRREBOR, RIEW FEBIRIERH . AGE-RAGE 15 5 i i 1F
N B b R ML, Hd O 25 S AR A T T SU(ROS) I 77 A 4 AL B, HE T NF-xB 556 [
T B3N FE TNF 1 IL-17 2 5O0@ B I IpRIL . DUE T MG o vl BEAMY B B4 ) Rl TNF
AUIL-17 (IS, B8 T 7B AGE-RAGE 5, M ISk BH W5 35 52000 R85 18 5 JOE ) 17
9.

@ T “RIE - ifph” B, TR S BUBCE IR . IBS BRI O 2 —1E T i R i ¢
i 5 RIS RGN T AR BRI “MEIETERCA - 2 E/E @R ” 5 TNF. IL-17 25 508
PEAFAE B V) N 2638 TR : AME BRI TNF-o0 55 58 4RI R -1 T B I A 2 R GU(ENS)E AP 414,
BN R . VUE Tl e — 7 B P2 M BRI SU0E, B —H i FEE S EsE & G
EABPZREYE, T SCE - RSG5 S, RIS AE R AR RS . RSSO SrE IR
[10].

@ PRI EGUIX 50, HEPTARIEAN T BB o SE IR 25 (U TNF 38 36 R S0 & iR g b Rz 4
M B (THRRBIE R . 456 GO i | = 1 “JE X (Membrane Microdomain)” 26 H, VUHE
TV REAFAE— 2% “4k - DhRe” WhEAEmBLE]: AEHD) 2 M DR TR B R, a8 s 1 42 AR 45 4 B A X
SN E R G ER 1, 4ERF T B A/EANARAR B IE w4128 5 e 0, MIITE S0 A 58 Hh B R b R4
AR B B, B I TE I PR IE ThRE11].

ARG 5 SIS UE SRR A H L, IBS ZVABE T “HER” CMHE” JunE, ORI E S, B
SRw] o AHIFUIE I Y 2% 2 B AE TN (AT i s, AMUEE TR T R AR R,
TE5r T RS BEAE LI O 7 A I HAE. B9, AW 50 TN A% ot 2 5 DU 7 137 CARGE 1 25 B0
PEEEVIE . T 4E R IR TNF. TL-17 M NF-«B 5 2 SE A SCHEER, 752 0T 1BS K RARR I 78
HHOAENESE. Flin, AHFARRHIE Fahe 2 T 1BS-D ALK R4 M EEH TNF-a. 1L-6 S 4
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71K, X EARBF R TNF F 5@ e s S E—512]. HR, SRR L R S5
FONARWE T AT SRR T RO 3 . AR RIMAS . AAREET RIEA . B FIESE,
ANZH NSRBI (W Rbl, Rgl)FEE S AT HPA Fysiz SS9 M IE S U, - REHIH] TLR4/NF-«B
I FIRAE RS, IXENE T AR LT “MR2 RN M “G EEMPZAE” M. BHARNEEZK
Iy AR IE AT B I il B R AR MR, 8 I Occludin 45535 E 5K A Rk R iE i @id e, X
HARMUE SRR RIS & AR % H SRR

EARERRE, RUFFOERIL T —LEnT el DA BRI 26 %R . SR AGE-RAGE 15 5 18 I 75 5 R
FHARAEF T L, (BEAN R IL T EREN . 55555 T AGEs (W UIHEEAL &R F=M)i% G i iE
TR EE AR J S A RIEAE IBS A0 A E B 7, 3R IUE 77 ] Gedid #4591 AGE-RAGE 8K [ Nk
BEL T B 3 12 AT B R o I — RN 5 SR ARV U T3 A ThRI P SR B (i T 8
N

K FAAFAE—ERIRYE. B, WSR-S, K E 2GRt fEd T e k4
IR Lo e 208U I A A B Wi B AR AL S R 3 R, BUR R R 5 ik R E.( OB
>30%- DL > 0.18)R] B3z i /1K AR WA FH FEAE B 0 Jmy 3B e v P R R 28 s e, OO ) 28 o505 T 2 v
I A0 M S5 . SRR R PR RE A B IR 1310 R HE 70T 25 & i e E a2 . AR 2 R o
R, RN BHIYE R8s W - Wikl ” 58005 1 B AR 1795 s 14].

25 LRATR, A TR I W2 2 AP T IR 510 IBS [ “Risy - B - @Bk 1E s,
a7 1 Fomd 2 B R R R SO S SN 18 B B L R B R Y i - B T RE A% oL . 1A 5
AMURVE Fizi697 1BS $248 T RAEMAED (G B TNNESE, WA 258 7 BRI 78 K 1BS 1IAEHE
FIRRIE IR T ik 5H 5% .

E&WE

AT LSRR A BIHH (X202510299094 1) F1EEYL IR 55 995 I A 25 2 F 76 9 b O TR ISR
(SSPW2023-KF09).
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