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Abstract: Objective To investigate the therapeutic effect of Astragali Radix-Notoginseng Radix et Rhizoma-Hedyoti Diffusae Herba
(HSB) on chronic atrophic gastritis (CAG) in rats based on network pharmacology. Methods Active components and targets of HSB,
as well as CAG-related targets, were screened from databases such as Traditional Chinese Medicine Systems Pharmacology (TCMSP),

UniProt, GeneCards, NCBI, DisGeNET, and OMIM, followed by the construction of Venn diagrams. A protein-protein interaction
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(PPI) network was generated using the STRING database and visualized with Cytoscape 3.8.0. A “drug-component-target-disease”
network was built, and topological analysis was performed to identify core components. Key intersection targets were subjected to GO
and KEGG enrichment analysis using the DAVID database. The therapeutic effect of HSB on CAG rats was validated through HE
staining, ELISA, qRT-PCR, and Western blotting. Results A total of 31 active components were screened, including quercetin,
kaempferol, beta-sitosterol, isorhamnetin, and formononetin. The PPI network revealed 42 key intersection targets, with core targets
such as AKT]1, IL6, PTGS2, CASP3, PPARG, and MMP9. GO enrichment analysis yielded 1 576 biological process (BP) terms, 56
molecular function (MF) terms, and 13 cellular component (CC) terms. KEGG pathway analysis identified 145 signaling pathways,
including the PI3K-Akt signaling pathway, Apoptosis, and TNF signaling pathway, which are closely related to CAG treatment. Animal
experiments demonstrated that HSB not only improved the pathological morphology of gastric mucosal tissues in CAG rats but also
increased serum levels of PG I, TNF-q, IL-6, and the PG I/PG II ratio, while decreasing PG II levels. Additionally, HSB inhibited the
activation of the PI3K/Akt signaling pathway and the expression of Bcl-2 in CAG rats. Conclusion Through network pharmacology
and animal experimental validation, HSB was found to prevent and treat CAG by improving gastric mucosal secretory function,
alleviating inflammatory responses, inhibiting the activation of the PI3K-Akt signaling pathway, and reducing Bcl-2 expression.

Key words: chronic atrophic gastritis; network pharmacology; Astragali Radix-Notoginseng Radix et Rhizoma-Hedyoti Diffusae
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1B E K (CAG) & —Fh LB 2 ie ik
AR, HAEA A BRI R I B
R LB (GO A, GC 2B A2k
RS A AP R BTN, RORE ST R &
PERT R B 58 5 A7, ANE™ b AT i
H54:47, WA BEAMSERE RN FAIHER, CAG
Rl R AL B, 1 CAG HIERE
IETERAER N,  HBRSREE 2 Hh R AR 7R AR N R4,
R, #7BerE FHARY B R T 10, AEZ% . BHIRF B
 GC A, X GC MIMiaA SRz, MiEsT
CAG MIZPiiaHE “R-E" AN .

R RSO R, IEER, HIEYT
FATUAEA . ST AR RNANE A, )
FORFRZ ) CAG B3 Tz, BT8R g &
ERHB N CAG MIRIRZ 2T “(R) B7“H”
“B BREFOY, HANRSE, WNRE, =
S W RS & IIRIT J7i55F CAG #E
TIRYT, R - =E-Aei S 5 (HSB) iX 3
P 2, m G R AR R, 3X 3 Fhep 254 07
TR B8 U o A I PAROIE SRR 1 28 I 1 o
oo, A A 3 A 257697 CAG IFE
BT TGS, HA R E AR R 2 G
VAT P T R T R s B AR,
CAG M7 RIE T HEMERD, 1=ty —
LR R T  PUEALAIBT AR s, RS
ek B - R IE R R T, I I A A
2T IA B TR A A H A0, (A R LA B4
PUMR VR, L AESR 8 W S0  FifrRg S5 1)

Bivalol, 3 Frh 2 & AA m R R TR H
3 PG RIRIT CAG I EAARLE FIALE] A B .

W28 25 P R T SR G B S B TR, Bl
N TR T R 2 ROy« A R SR AL
F AR, R 2T AR SR BRIR T BT R4 )
PR, KR TS & N 2% 23 2 5 8 ) SE g,
W4~ HSB 69T CAG IV AE/E AL i 518K,
BE— DR AT RV AL, TR “ 25504k
FAEERE” I0IT CAG 12— & MR .
1
1.1 =

52 2 8 FE#S Y SPF Zuifit: SD KR, i
180~220 g, MH RAEEZELISPIH L, 51
A FEVERIESR 5 SCXK () 2022-0002, 347 &
A HEIE S 44829700027375. KRFE T~ RAE P
R ERR A SIS 0, EWNIEE 20~22 C, #H
XHERE 50%~60%, &N PEMRTR 1 )5 7024585
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0L (S5 [E Eppendorf /4] ); Nanodrop2000 #E1i
EHIMIeNE T (Z£[E Thermo Scientific A H]);
DYCZ24KS HKAL (AL AN —AMRHE A R A7),
Chemi DocTM XRS 1457 KOt &I BG4 (3 H
BioRad A ] ).
2 FHE
2.1 MRZGIRE
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Table 1 Primer sequences
B bl KJZ/bp

PIBK  F: GTTCAGGGTCAAGATCAGAGGC 194
R: TGGGCAAGTCTTTGATTTTAATG

Akt F: ATTCCAGACCCACGACCG 138
R: TCCAGGGCGGACACAATC

Bel-2  F: GGGAGCGTCAACAGGGAG 169
R: ACAGCCAGGAGAAATCAAACAG

GAPDH F: TGCCACTCAGAAGACTGTGG 129

R: TTCAGCTCTGGGATGACCTT

2.2.7 Western blotting il 5 Fi/BZH41 PI3K. Akt
J Bel-2 SEFRIE BEFAHLA, FHEEA
FIBERREEHNHIFM RIPA ZrpiRiEBUSE A, FEH
BCA VAN AWRIE . HEAFEMILS —IREH
SDS-PAGE I FEZZMRAEME, #4T SDS-PAGE 47 253
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HSB-CAG targets
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AR 245 e AAE TS LA P, b i 2
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Table 2 Information of key compounds
MOL ID R 44 TRRERAKE  frhott BEidot BE
MOL000098  #i}7 % (quercetin) 1.421 875 0.371663  0.703297 41
MOL000422  1LZE8) (kaempferol) 2.234 375 0.047 005 0.447552 15
MOL000358  B-7+ /% (B-sitosterol) 2.453 125 0.014980 0407643 8
MOL000354 4% (isorhamnetin) 2.484 375 0.010350  0.402516 7
MOL000392 t=##i{£Z& (formononetin) 2.546 875 0.007 190 0.392 638 5
MOL005344 A SR Rh: (ginsenoside Rhy) 2.546 875 0.006917 0392638 5
MOL000378 7-O-F3: R EE R HEEEE (7-0-methylisomucronulatol) 2.578 125 0.001 914 0.387 879 4
MOL000387 HXZXUME (bifendate) 2.578 125 0.009 022 0.387 879 4
MOL000417 EZEREM (calycosin) 2.578 125 0.001914 0387879 4
MOL000449 & B (stigmasterol) 2.578 125 0.005 148 0.387 879 4
MOL000239  BlI=ME (jaranol) 2.609 375 0.000 882 0.383 234 3
MOL000371  3,9-— O-F3EJE R H#K(3,9-di-O-methylnissolin) 2.609 375 0.000882 0383234 3
MOLO000380 (6aR,11aR)-9,10-— H 5 -6a,11a- — & -6 H- A< 31 Wk 5 I 2.609 375 0.000 882  0.383234 3
[3,2-c] 5 4 -3- % ((6aR,11aR)-9,10-dimethoxy-6a,1 1 a-
dihydro-6H-benzofurano[3,2-c]chromen-3-ol)
MOLO001670  2- F 45, 3 -3- H 3£ -9,10- & I (2-methoxy-3-methyl-9,10- 2.609 375 0.002 346 0.383 234 3
anthraquinone)
MOL001792 DFV (DFV) 2.609 375 0.001 949 0.383 234 3
MOL000296 &2t (hederagenin) 2.640 625 0.000217 0378698 2
MOLO000379  9,10- — HI % % 48 M8 4% -3-O-B-D- #i % B # (9,10- 2.640 625 0.000217 0378698 2
dimethoxypterocarpan-3-O-§-D-glucoside)
MOL000442 1,7- 2 %-3,9- A KM (1,7-dihydroxy-3,9- 2.640 625 0.000217 0378698 2
dimethoxy pterocarpene)
MOL001494 =&} (mandenol) 2.640 625 0.000 957 0.378 698 2
A response to lipopolysaccharide ® B
response to molecule Gi}ii%ﬁif‘hﬂ;ﬁ:" .. [ PI3K-Akt signaling pathway i]
extrinsic apoplotic signaling pwlhna: ® AGE-RAGE signaling pathway i diabetic complic: @
reactive oxygen species metabolic process L] o er L ] Py
regulation ofzmco::l mun}u LLH SIB:IYCHPOH : == I\ImmR‘Ji\\bm IS ' cer = @
res Igﬂi ]cl“;l:it L|\L~:LQ\\I OL:l:lzclﬁ.I; | uberetiosts 0.000 15
PO sl cell proliigation H ) oo N - 0,000 10
cellular response to lipopolysaccharide i Lipid and atherosclerosis ° 0.000 05
membrane raft 4 Leishmaniasis °
membrane 'i;“'mdm“m" : 0.01 Human cytomegalo virus infection ® ¢
mLI'I\l l?l%l’ l];#f:: ° 0.02 HIE-1 signaling pathway ® eunt
at membrin 0.03 atocellular carcinoms 10
nuclear membrane ° I~ - . Hepatocellular carcinoma [ ) P
platelet alpha granule lumen L] I 0.04 Fluid shear stress and atherosclerosis L e
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