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Abstract

Objective: To explore the mechanisms of Banxia Xiexin Decoction in treating gastrointestinal dys-
function in sepsis through network pharmacology. Methods: The active drug ingredients and tar-
gets of Banxia Xiexin Decoction formula were retrieved and screened through TCMSP, PubChem and
Swiss Target Prediction databases, the target genes of gastrointestinal dysfunction in sepsis were
retrieved and screened through the human gene GeneCards database and Venny website, and the
potential therapeutic targets of Banxia Xiexin Decoction for gastrointestinal dysfunction in sepsis
are predicted by Venny website. Through the STRING 12.0 database and Cytoscape 3.10.2 software,
the PPI network and the “traditional Chinese medicine-active ingredient-potential therapeutic target-
disease” network were constructed, the core targets and key active ingredients were selected from
the network, and the potential therapeutic targets were enrichment analyzed. MOE software was used
for molecular docking to investigate the interactions between the core targets and key active compo-
nents. Results: A total of 177 active components and 1186 action targets of Banxia Xiexin Decoction
were identified; 2918 target genes related to sepsis-induced gastrointestinal dysfunction were ob-
tained; and 470 potential therapeutic targets for the treatment of sepsis-induced gastrointestinal dys-
function with Banxia Xiexin Decoction were identified. The core targets of Banxia Xiexin Decoction in
the treatment of gastrointestinal dysfunction in sepsis were obtained through network topology anal-
ysis, such as AKT1, TNF, IL6 and GAPDH, and the key active ingredients 7-Methoxy-2-methyl isofla-
vone and 1-Monolinolein. 190 signaling pathways were enriched by KEGG pathway enrichment anal-
ysis, with Pathways in cancer, Lipid and atherosclerosis being the main signaling pathways; the mo-
lecular docking results showed good binding affinity. Conclusion: Banxia Xiexin Decoction has the
characteristics of multiple components, targets, and pathways in treating gastrointestinal dysfunction
in sepsis, providing theoretical basis for further drug application and clinical experimental research.
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2. MMEHE
2.1. T E BB RS R I ERE R

5B O HE PE RC E Id H BE R G 24 B4 PR 5 23 Hr~F- & TCMISP (https:/old.tcmsp-e.com/temsp.php)
B DL R0 F1 F B (oral bioavailability, OB) > 30%. 252414 (drug likeness, DL) > 0.18 H.>F-%£ i (Half-
life, HL) > 4 N2 AFiE4T071%, AHM SMILE name il PubChem {4t J# (https://pubchem.ncbi.nlm.nih.gov/)
KRS, N 259 1F PSR Al it Swiss Target Prediction i J% (http://swisstargetprediction.ch/)# & 315,
WAL S G 22, 19 3R E S 07 E B A

2.2. Uik REGAE B M ThRERE R AR it m B E

15 NS 2K GeneCards %4 2 (https://www.genecards.org/), LA sepsis ” & “ Gastrointestinal dysfunction”
NREE 73 HIHATAE R, BRSO REE SRR, FIAT Venny [k
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i H Venny K3k (https:/bioinfogp.cnb.csic.es/tools/venny/index.html)Es 2 5 75 (0 i (1 1 FFBE £ 5% ik 7%
iE B 7 T RERRAS L s PR RN, BROSZER3R 1921 BB Lo iz iR 97 IREEAE B I T REREAS AT FE VR T #E L.

2.4, THiEZLEm s

£ STRING 12.0 ¥4 % (https://cn.string-db.org/) 1 F A\ 470 MEAEIRSTHE &L, IRIERTFTEHIA A “Homo
sapiens” , BE/E > 0.4, FRSEIDEFERNE, WEZY 5% E H BAEM % (protein-protein intera-
ction, PP %%, F|H] Cytoscape 3.10.2 #f: Network Analyzer ffifh 34740 4007, YR ARSI DR ) P A
(Degree) Z 14 1% O FE

2.5. THikxs#EMER S

KBS 0z AR ISR IR 25 B VR FEE AL TBHEIR YT RE S AR (5 B3\ Excel &
W IFHIE o2y - WEMERSY - WAERIT LR - R RRARMAT S EMEER, B ERWES A
Cytoscape 3.10.2 # {1, {1 H Network Analyzer ffifFDhseEAT ¥ b 704, BRAF “ el - i1 - B HE
TEITHE R - R LS, AR BE 2% ARG (Degree) . H0 E {E (Betweenness Centrality, BC) R H 0y &
{E(Closeness Centrality, CC)#fiik t 2 B V5 0277697 MEEAE B W Dh RebstG b2 & L 300 345 {72,
NS, KRBT UREH B HEA SETT 0o RS 1 8

26. BERTERESRI

7£ DAVID ##5 /% (https://david.nciferf.gov/) 5 N 470 NIEAEIR YT HE 4, WFhik £ “Homo Sapiens”,
Select Identifier i£#% “OFFICIAL_GENE_SYMBOL” , #4723 K/ (gene ontology, GO) & & 43 # LA K it
HBIE R 5 HE R 4H 1 B4 T3 (Kyoto encyclopedia of genes and genomes, KEGG)i# % & 4 7017

2.7. Lipid and Atherosclerosis {55 1B & E 4]
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“Gene Name” , To database 4 “UniProtKB” , Restrict by orga-nism >y “Homo sapiens [9606]” #1742
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Figure 1. Venn diagram of the target gene for sepsis gastrointestinal dysfunction
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Figure 2. Wayne diagram of potential therapeutic targets
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Figure 3. PPI network diagram
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Figure 4. Bar chart of the Degree value of the core target
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3.5. REEMERSY

CHRZ) - TETERSY - ETEIRIT LA - B RARRAT AURER F AR Cytoscape 3.10.2 FfF,
Network Analyzer $fifFDhREXT AT 4h b, MG “ R 2 - IEPER Y - IEAETRIT B AT - 07 M4 (L
5). #ifharHr Degree. BC Il CC [ B 4% ih 5 mit% L FERT MK . 274 Degree. BC 5 CC {HHF/T i
19 H BTG 1 43 A 7-Methoxy-2-methyl isoflavone. 1-Monolinolein. Palmidin A. conif-erin. Gomisin B.
beta-sitosterol. sitosterol (/L7 1).

Table 1. Analysis of key active ingredient parameters of Banxia Xingxin Decoction

# 1 FEBUAREEERT SRR

Molecule name Chinese name Betweenness Centrality ~ Closeness Centrality Degree
7-Methoxy-2-methyl isoflavone 7-H 4 2&-2- F 32 57 2 i 0.010706 0.399745 81
1-Monolinolein 1- BT R H il 0.005546 0.388854 61
Palmidin A LR R A 0.004268 0.387415 57
coniferin LVNGERES 0.00462 0.386938 57
Gomisin B XoK¥ B 0.003692 0.386462 56
beta-sitosterol B S 0.001695 0.386462 56
sitosterol 1 0.001705 0.384098 53
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Figure 5. Network diagram of “TCM-active ingredients-potential therapeutic targets-diseases”
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Figure 7. Bubble diagram of KEGG pathway enrichment depth analysis
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3.7. Lipid and Atherosclerosis {5518 & #
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Kb). HYREIRZER F(TNF)Z4E 255 Lipid and atherosclerosis 15 5 8 B & I AH 5 .
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38. aFXHE

R B 5 AR 3L 5 5 /N9 T BEAE MOE BPFHEAT 73 T (LA 2), S5 RE SRR, 4
RRWILE G RELI<—4 keal/mol, $EIRZ0 4L k5 R BEE PRI 7 45 S ROR B, 456 el 45 A ROCR B
i3 PyMol 21Xt AKTL #8505 S IE R R 1 70 T X 8 R AT A B, bl I (LA 9)

Table 2. Molecular docking part binding energy (kCal-mol™2)
= 2. FXIEI LS #E(KCal-mol )

Molecule name AKT1 TNF IL6 GAPDH
7-Methoxy-2-methyl isoflavone —6.98 -5.01 -5.55 —6.48
1-Monolinolein —6.65 —5.89 —6.15 —6.73
Palmidin A -6.50 —5.96 -5.85 —6.83
coniferin —6.74 —5.36 —5.66 —6.17
Gomisin B —5.65 -5.33 —-5.93 —7.66
beta-sitosterol —5.54 —5.40 —5.56 —6.99
sitosterol —6.05 —5.04 —5.52 —6.67

7E: AN AKT1 5 7-Methoxy-2-methyl isoflavone, B A& AKT1 5 1-Monolinolein, C 4 AKT1 5 Palmidin A, D N
AKT1 5 coniferin, E y AKT1 5 Gomisin B, F 4 AKT1 5 beta-sitosterol, G & AKT1 5 sitosterol.

Figure 9. Conformational diagram of the docking of AKT1 with the key active ingredient molecule
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4. Wig

FHCEEAE 15 1o Th RE B AG £ 38 LA 5 b JORE PRl 1 A0 35 3R S S 15 P B TR P ek o i T 286 I o s 43 55,
INEEE NG, R IERE S, RSO R R 5, IEHL G E ZH[5], BBRA ot
U B B I IE DI RE R 16T IREEAE IR BT AE, X TR A IEEAE (3 2 85 B DI Re PR fo A B 3

FAT, RN, AP RH R I h BE 2 A 9 R IREEE 18 W D RERR AT I - 2mbL, RIN B
Wiz et 3R AUMERA AR H[6]. F RIS 0 F I . PR SERRAE W] LUK R SIS s A<
iMfAAL, A IEH RSN EL R BRIRES, RSN EL 2 8 77

I 2 - IEVERSY - ERITRE A - W7 KL 7-Methoxy-2-methyl isoflavone. 1-Mono-
linolein. Palmidin A. coniferin. Gomisin B. beta-sitosterol. sitosterol £ f] G i A2 B 5 00 iz K FEAE F )
BNy Horh, KREHFRERY, -2 SR NSRBI RA 5T R G e il 5748 8], [FIt p-
A I R O A RGEBIR I ORAE 9], et BUER AN TE 200, B ARBUE0) R I 4 7 1 S e
BRI 19G MUK, B0 iz T8 e B ) e A0 = 28 i 16 B Ve[ 10]

il Cytoscape3.10.2 #F#EE PPI (4%, 4551 M) AKTL1. TNF. IL6. GAPDH Al 2} E 50
T0TT IREEIE 5 W D R Bt 1Y) DGR BE SR [N . AKTL J2 22 2B AN 5 S BRI (AKT) 3 FAS [R] 37 B e vz —
ZUIReINE, AKT M0 5w DA S DhREAI MR RO T, BRI SE A S SR, Bz B
Bl )1 K o R RE 5 R 2 2 B ThREBR I AE J1[11]. TNF EZORJET % EWEGNAY, @ B0 o ik
20 O S5 0 AR N B R A ) G R IS R RE SRS, RE B e 0 )R B3 B S A LR T R T
TNF-a B 0 S 8 M 9AE S BN T2 5 iR EEE B AR AL AI[12], BFFCRI, BRI TNF-a 55 20
fabs, TTLARMRIATE R IORE, et B ThREK S [13]. 1L6 1E1E Wi B QL AN S35 107 h R ¥ 4 2 0
BRVER], RN B R SHRIEM, B2 — AL AE 5 B S SORE 17 #% R 4HMIR 7, 116 sk
T THUIN P B AE o BBURR HO B W [14], R R O B AU L OB SZ SE G R 3R, [R] I 2 IR EEAE S 30 R0
S —ANE AT 116 55 RAED T I W E S, 5 B il WA AL, SENA i TE B R A5 R S
A, Sl BT RE RS K% LA SETEFR[15]. GAPDH IHfEZREME, AENUANIRIES B 4. ErE4HH.
R SE R AT G, I 2 Sl A AL AR S, T TNF-a & BHEVE A TNF SR FERLA 2 AE
THRRIEAER], B RGP S S AT R AEAE P B AR D MR R AE 2 )5, BN BELIBT 28 E 1) —NVEAE B 254
#LRI[16]. GAPDH 5%l bR iy B SR AHILAER], 7T LMB B 2 i i) K5 E %, X miE hkas) g
SEREAE P EREIA[17].

KEGG & £ M Bos 1 B V5 0z iR 7 I EEAE B I D) e Bk BT 7E 67 40 sl LR e Il % . IR 52 5 3 bk
SRREREALIE A R R T, BRAERN . T IR TS OC . e rbo i i i w] LIS I Y AE Bl
AMERIZR IR H NF-kB W5 PE, NF-xB 2T SIS R S A 8 T A A% O R R [18] . R B AR Sl ik R A i
e s v o S T SRR T A AR AR R S IR A R A WS AR, IR BA B S Th e, BARIER AR
REA BT FBRGNBE JF AR SC 10 7 TR AR, UM IR EEAE 10 AR AR A K 01 5 18 [ 191 [N i B A ) ik
SEAEREAL S TE B RE . P9 B2 D REAH H.5EM[20] -

Zi b, RN 2 K oy TR A SRR I B O 7R I MRERAE B 7 Tl e I AG SC B M 2 W] RE
“A 7-M-gthoxy-2-methy! isoflavone. 1-Monolinolein. Palmidin A.coniferin.Gomisin B. beta-sitosterol . sitosterol ,
i AKT1. TNF. IL6. GAPDH Z:4E 5 H T Pathways in cancer. Lipid and atherosclerosis Z5i& 12347
WS, AU TS5 RAE TP 253697 kST B ) D BE R tS 7 1) BT — 2 R ANE, DA S 2R SE0 50 IE .

SE

[1] Huang, M., Cai, S. and Su, J. (2019) The Pathogenesis of Sepsis and Potential Therapeutic Targets. International Journal

DOI: 10.12677/jcpm.2025.42300 1278 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.42300

375, *gl

(2]

(3]
(4]

(5]
(6]

(7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

of Molecular Sciences, 20, Article 5376. https://doi.org/10.3390/ijms20215376

Meng, M., Klingensmith, N.J. and Coopersmith, C.M. (2017) New Insights into the Gut as the Driver of Critical IlIness
and Organ Failure. Current Opinion in Critical Care, 23, 143-148. https://doi.org/10.1097/mcc.0000000000000386

RAEM, SR, ZE, 25 PEADIGMEHENRERP]. P EF 2G4 E, 2017, 42(8): 1423-1429.

R, AFam, B, . REIELm IR T ERE B B Th RS TT 200 Meta 0 HT[]. HIEEIGIRTETL, 2023,
15(3): 75-80.

BHTC L, T A, LM, BREREAH OCHAIE Th BE RS A ML A 7ot B [J]. SRR 24, 2023, 51(3): 333-336.

H
FLAZ, FERNE, VLV, A B SO IR SR A AE RIAR AL 2 SN EL ). B T PR R 45 & SOk &, 2005, 12(2):
68-70.
TR, FLor, B, & REVS.O%IRIT IREEAE SN T B W Th e RIS ST SO 0], S RS, 2016,
35(4): 21-22.
Fan, Y., Shen, J., Liu, X., Cui, J., Liu, J., Peng, D., et al. (2023) B-Sitosterol Suppresses Lipopolysaccharide-Induced
Inflammation and Lipogenesis Disorder in Bovine Mammary Epithelial Cells. International Journal of Molecular Sci-
ences, 24, Article 14644. https://doi.org/10.3390/ijms241914644
Bin Sayeed, M., Karim, S., Sharmin, T. and Morshed, M. (2016) Critical Analysis on Characterization, Systemic Effect,
and Therapeutic Potential of Beta-Sitosterol: A Plant-Derived Orphan Phytosterol. Medicines, 3, Article 29.
https://doi.ora/10.3390/medicines3040029
Ma, L., Ma, Y. and Liu, Y. (2023) g-Sitosterol Protects against Food Allergic Response in BALB/C Mice by Regulating
the Intestinal Barrier Function and Reconstructing the Gut Microbiota Structure. Food & Function, 14, 4456-4469.
https://doi.ora/10.1039/d3fo00772¢
Cao, Y., Wang, Z.,, Yu, T., Zhang, Y., Wang, Z., Lu, Z., et al. (2021) Sepsis Induces Muscle Atrophy by Inhibiting
Proliferation and Promoting Apoptosis via PLK1-AKT Signalling. Journal of Cellular and Molecular Medicine, 25,
9724-9739. https://doi.org/10.1111/jcmm.16921
Peptide (BNP) and Cardiac Troponin I (cTnl) with Levels of C-Reactive Protein (CRP) and TNF-o. in Pediatric Patients
with Sepsis. Medical Science Monitor, 25, 2561-2566. https://doi.org/10.12659/msm.912318
FAKW, WLARE, A, % KERBN B RUIBRARE B BT Rk S W KALEIRR D] 2525 Rks 5HT9T,
2019, 19(4): 271-274.
AR, TR, AR, . PEREE BT 1990-2017 4F 5 & LU LEL TR ILEM AL B LERERE,
2021, 29(9): 1021-1025.
5, KE, ka. BmtEg R EE IS TNF-o. 1L-10 ik 5 50 83 A6 ASSHET]. SUREL E A N2
JT, 2021, 26(2): 174-176+186.
Lazarev, V.F., Guzhova, 1.V. and Margulis, B.A. (2020) Glyceraldehyde-3-Phosphate Dehydrogenase Is a Multifaceted
Therapeutic Target. Pharmaceutics, 12, Article 416. https://doi.org/10.3390/pharmaceutics12050416
Lyu, M., Bai, Y., Orihara, K., Miyanaga, K. and Yamamoto, N. (2023) GAPDH Released from Lactobacillus johnsonii
MG Enhances Barrier Function by Upregulating Genes Associated with Tight Junctions. Microorganisms, 11, Article
1393. https://doi.org/10.3390/microorganisms11061393
Ben-Neriah, Y. and Karin, M. (2011) Inflammation Meets Cancer, with NF-«B as the Matchmaker. Nature Immunology,
12, 715-723. https://doi.org/10.1038/ni.2060
Laudanski, K. (2021) Persistence of Lipoproteins and Cholesterol Alterations after Sepsis: Implication for atherosclerosis
Progression. International Journal of Molecular Sciences, 22, Article 10517.
https://doi.ora/10.3390/ijms221910517
Ma, L., Gao, Y., Yang, G., Zhao, L., Zhao, Z., Zhao, Y., et al. (2024) Notoginsenoside R1 Ameliorate High-Fat-Diet
and Vitamin D3-Induced atherosclerosis via Alleviating Inflammatory Response, Inhibiting Endothelial Dysfunction,

and Regulating Gut Microbiota. Drug Design, Development and Therapy, 18, 1821-1832.
https://doi.org/10.2147/dddt.s451565

DOI: 10.12677/jcpm.2025.42300 1279 I RS PR = 25


https://doi.org/10.12677/jcpm.2025.42300
https://doi.org/10.3390/ijms20215376
https://doi.org/10.1097/mcc.0000000000000386
https://doi.org/10.3390/ijms241914644
https://doi.org/10.3390/medicines3040029
https://doi.org/10.1039/d3fo00772c
https://doi.org/10.1111/jcmm.16921
https://doi.org/10.12659/msm.912318
https://doi.org/10.3390/pharmaceutics12050416
https://doi.org/10.3390/microorganisms11061393
https://doi.org/10.1038/ni.2060
https://doi.org/10.3390/ijms221910517
https://doi.org/10.2147/dddt.s451565

	半夏泻心汤治疗脓毒症胃肠功能障碍的作用机制研究：基于网络药理学及分子对接技术
	摘  要
	关键词
	Research on the Mechanism of Banxia Xiexin Decoction in Treating Gastrointestinal Dysfunction in Sepsis: Based on Network Pharmacology and Molecular Docking Technology
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 筛选半夏泻心汤活性成分及预测作用靶点
	2.2. 筛选脓毒症胃肠功能障碍疾病靶点基因
	2.3. 筛选半夏泻心汤治疗脓毒症胃肠功能障碍潜在治疗靶点
	2.4. 筛选核心靶点
	2.5. 筛选关键活性成分
	2.6. 潜在治疗靶点富集分析
	2.7. Lipid and Atherosclerosis信号通路图绘制
	2.8. 分子对接

	3. 结果
	3.1. 半夏泻心汤活性成分与作用靶点
	3.2. 脓毒症胃肠功能障碍疾病靶点基因  
	3.3. 半夏泻心汤治疗脓毒症胃肠功能障碍潜在治疗靶点 
	3.4. 核心靶点
	3.5. 关键活性成分
	3.6. 潜在治疗靶点富集分析 
	3.7. Lipid and Atherosclerosis信号通路图
	3.8. 分子对接 

	4. 讨论
	参考文献

