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Discussion on Mechanism of Daxianxiong Decoction in the Treatment of Acute Diffuse
Peritonitis Caused by Gastrointestinal Perforation Based on Network Pharmacology
ZENG Cheng, LIU Tongting
Abstract: Objective: To discuss the mechanism of Daxianxiong Decoction in the treatment of acute
diffuse peritonitis caused by gastrointestinal perforation based on network pharmacology. Methods: The
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Traditional Chinese Medicine Systems Pharmacology(TCMSP) database and analysis platform, chemistry
database, and Encyclopedia of Traditional Chinese Medicine(ETCM) database were used to obtain and
screen out the main chemical components and their corresponding targets of Rhei Radix et Rhizoma, Natrii
Sulfas and Kansui Radix. Main disease targets were retrieved by databases including GeneCards, Online
Mendelian Inheritance in Man(OMIM), DisGeNet, and DrugBank. STRING platform was used to analyze
protein interaction, construct protein—protein interaction(PPI) network and mine potential protein function
modules in the network. Metascape platform was applied in the analysis of the “medicine—component—
target” network and the biological processes and pathways it involved, the “component-disease target—
pathway” network was drawn by Cytoscape 3.7.1 software, and molecular docking was verified by
AutoDock Tools 1.5.6. Results: The core active components of Daxianxiong Decoction in treating acute
diffuse diffuse peritonitis caused by gastrointestinal perforation were kaempferol, aloe—emodin, piceatannol,
and kansuinin, horin A. The core targets were phosphatidylinositol-3-kinase(PIK3CA), phosphatidylinositol
3- kinase regulatory subunit alpha(PIK3R1), serine/threonine protein kinase 1(AKT1), estrogen receptor
(ESR1), tumor protein P53(TP53), etc. The biological pathway of Daxianxiong Decoction in the treatment of
acute diffuse peritonitis caused by gastrointestinal perforation mainly acted on the phosphatidylinositol 3
kinase—protein kinase B(PI3K- Akt) signaling pathway, epidermal growth factor receptor—tyrosine kinase
inhibitor(EGFR-TKI) medicine resistance pathway, and advanced glycation end products and AGE receptor
(AGE-RAGE) signaling pathway of diabetic complications. Its major functions were involving in inflammatory
responses and regulating cellular homeostasis and proliferation, and it also plays an important role in
stimulating cell growth and inhibiting cell apoptosis. The results of molecular docking showed that
kaempferol, aloe—emodin, and piceatannol were the core compounds of Daxianxiong Decoction, which
had strong binding activities with the main targets of AKT1, ESR1, and TP53. Conclusion: Daxianxiong
Decoction can treat acute diffuse peritonitis caused by gastrointestinal perforation by regulating the targets,
including PIK3CA, PIK3R1 and AKT1, and its mechanism is closely related to the PI3K- Akt signaling
pathway, EGFR- TKI medicine resistance pathway, and AGE- RAGE signaling pathway of diabetic
complications.
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RETELRSE 33t (PI3K)/ PR R 2 15t Sl ( £ IBE e 7% ) L
T [7] T 1 (PDK1)/RAC-B 22 & TR/ & iR 75 1 34
fiti (AKT2)2 % FEBE LT M pALK . 1.
WA, SRR (EGE ) F: S rESs 4 vl 4855 1fi.
B PE, WA, BN, TSR BN,
KM E) EEBEAEG LA . 2R
£ MRS FEH S AKT1, ESRI, TP53 45
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I PI3K-Ake i #% n] BB K FA M 1736 97 TH AL 18 28 L &
S PR RIS M R R AR Y G B B — . PSR R L
PI3K- Akt i B A AEAE SR A 4 . 3] 20 i 0 =
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ol e S IR A 2 5 T AR RRSS , S M i i A K
A4k, TP AGE-RAGE {5-5-3 4% 32 558 1 10%
145 NADPH S fL . 5 ¥E C A1 MAPKs 7EN 1Y
ZAMMENE Sl %, BRI NF-xB #5355, M di
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FAAS R T P A8 2 L5 R AY 2k k18 1 R 2R
R REIE R AR

g bk, KRB B R Ay
ZRWE. AR, HiEER A%, @it PIK3CA
M1 PIK3R1., AKT1., ESRI1. TP53 %8 4, fEH T
PI3K-Akt {5 Sl [ . EGFR % 2 R 1% i 411 1 571 it 24
PRI % DL S AGE-RAGE {5538 # T HiliF b i 25 L5 |
S EREBEERR, KT 280, 2.
230 PRI VE AR R

[ 5% 30k ]

[1] HOSHINO N, ENDO H, HIDA K, etal. Laparoscopic Surgery for
Acute Diffuse Peritonitis Due to Gastrointestinal Perforation: A
Nationwide Epidemiologic Study Using the National Clinical
Database[J]. Ann Gastroenterol Surg. 2021, 6(3): 430-444.

[2] SARTELLI M, CATENA F, ANSALONI L, et al. Complicated
intra—abdominal infections worldwide : the definitive data of the
CIAOWstudy[J]. World J Emerg Surg, 2014, 9: 37.

[3] LANGELL J T, MULVIHILL S J. Gastrointestinal perforation and
the acute abdomen[J]. Med Clin North Am, 2008, 92(3): 599-
625.

[4] WAL, NS, REG. A LT BT R R R ICU 2
RBTEEEN]. hE AR, 2021, 41(2): 176-181.

[5] F3iwg rpEE2Gyrvker 2tk LI AE S LR P IR
ThEREE ST, 2013, 22(5): 827-828.

[6] TEARAk, TRTE, BREEFF, 4% rPrbEEss & b A s et
AL IR D). TP ERIGRRAFSE, 2019, 11(26): 50-52.

[7] HSIN K'Y, GHOSH S, KITANO H. Combining machine learning
systems and multiple docking simulation packages to improve docking
prediction reliability for network pharmacology[J]. PLoS One, 2013,
8(12): e83922.

[8] IMRAN M, RAUF A, SHAH Z A, et al. Chemo-preventive and
therapeutic effect of the dietary flavonoid kaempferol: A comprehen-
sive review[J]. Phytother Res, 2019, 33(2): 263-275.

[9] NAM SY, JEONG H J, KIM H M. Kaempferol impedes I1.-32-
induced monocyte—macrophage differentiation[J]. Chem Biol Interact,
2017, 274: 107-115.

[10] #Ex, JESUK, Bk, 55 izsmyiaidm p38 MAPK @ ## s
6-RZ Lk (6-OHDA) T /) PC12 T A AE)]. A5 70 T
g, 2020, 36(7): 583-589.

(1] ERN, PR, fi#fh, . HRA2 BRI ).
RIRF= o 5HF R, 2020, 32(5): 893-899.

[12] BREUSS ] M, ATANASOV A G, UHRIN P. Resveratrol and Its
Effects on the Vascular System[J]. Mol Sci. 2019, 20(7): 1523.

(13] X222, BHFE, RIFE, 55 AFES A BSERA R
FEIEREL)). BEZ5SHI, 2013, 32(8): 1043-1049.

[14] AGARWALSK, SINGHSS, VERMA S, etal Antifungal activity
of anthraquinone derivatives from Rheum emodi[J]. Ethnopharmacol,
2000, 72(1-2): 43-46.

[15] 2, AR ERIRBGEE NI IR
i, 2015, 31(9): 765-768.

[16] QUANY, GONG L, HE]J, etal. Aloe—emodin induces hepatotox-
icity by activating NF—kB inflammatory pathway and P53 apoptosis
pathway in zebrafish[J]. Toxicol Lett, 2019, 306: 66-79.

[17] HUB, ZHANGH, MENGYX, etal. Aloe—emodin from rhubarb (Rheum
rhabarbarum) inhibits lipopolysaccharide— induced inflammatory re-
sponses in RAW264.7 macrophages|J]. Ethnopharmacol, 2014, 153:
846-853.

[18] DOU F, LIU Y, LIU L, et al. Aloe—emodin ameliorates renal
fibro- sis via inhibiting PI3K/Akt /mTOR signaling pathway in vivo
and in vitro[J]. Rejuven Res, 2019, 22(3): 218-229.



FHE 202341 ABS5EE 18
NEW CHINESE MEDICINE January 2023 Vol.55 No.l < 27 -

[}

—

—

=

[19] THOMAS C C, DEAK M, ALESSI D R, et al. High—resolution

structure of the pleckstrin homology domain of protein kinase b/akt
bound to phosphatidylinositol (3, 4, 5) —trisphosphate[J]. Curr Biol,
2002, 12(14): 1256-1262.

MILBURN C C, DEAK M, KELLY S M, etal. Binding of phos-
phatidylinositol 3, 4, 5- trisphosphate to the pleckstrin homology
domain of protein kinase B induces a conformational change[J] .
Biochem, 2003, 375(Pt3): 531-538.

RNNSTRAND L. Signal transduction via the stem cell factor receptor/
c—Kit[J]. Cell Mol Life Sci, 2004, 61(19/20): 2535-2548.
NICHOLSON K M, ANDERSON N G. The protein kinase B/Akt
signalling pathway in human malignancy[J]. Cell Signal, 2002,
14(5): 381-395.

HERS I, VINCENT E E, TAVARE J M. Akt signalling in health
and disease[J]. Cell Signal, 2011, 23(10): 1515-1527.
HERON-MILHAVET L, KHOUYA N, FERNANDEZ A, et al.
Aktl and Akt2: differentiating the aktion[J]. Histol Histopathol,
2011, 26(5): 651-662.

[25] BERGAMASCHI D, SAMUELS Y, O'NEIL N J, et al. iASPP

oncoprotein is a key inhibitor of p53 conserved from worm to human|J].
Nat Genet, 2003, 33(2): 162-167.
TAN K O, TAN K M, CHAN S L, et al. MAP-1, a novel
proapoptotic protein containing a BH3-like motif that associates with
Bax through its Bel-2 homology domains[J]. Biol Chem, 2001,
276(4): 2802-2807.
SHI'Y, XU X, ZHANG Q, et al. tRNA synthetase counteracts c—
Myc to develop functional vasculature[J]. Elife, 2014, 3: e2349.
BUCHANAN C M, DICKSON J M, LEE W J, et al. Oncogenic
mutations of pl10a isoform of PI 3-kinase up regulate its protein
kinase activity[J]. PLoS One, 2013, 8(8): e71337.
MAHESHWARI S, MILLER M'S, O'MEALLY R, et al. Kinetic
and structural analyses reveal residues in phosphoinositide 3-kinase
o that are critical for catalysis and substrate recognition[]J]. Biol
Chem, 2017, 292(33): 13541-13550.
KIMJY, CHOY E, PARK J H. The Nucleolar Protein GLTSCR2
Is an Upstream Negative Regulator of the Oncogenic Nucleophosmin—
MYC Axis[J]. AmJ Pathol, 2015, 185(7): 2061-2068.
(FTAEEE: BRIE, ki)



