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Abstract

Objective: To explore the therapeutic mechanism of Amomi Fructus and Amomi Fructus Rotundus
herbal pair in treating chronic atrophic gastritis using network pharmacology and molecular dock-
ing techniques. Methods: Chemical components of the herbal pair were screened using databases
such as TCMSP, TCMID, and ETCM. Potential targets of the compounds were retrieved from the Swiss
Target Prediction database. Disease-related genes for chronic atrophic gastritis were obtained from
OMIM, Genecards, and TTD. Venny 2.1 online diagramming platform was applied to map and inter-
sect the two sets of genes. A “drug-active components-target” network was constructed using Cyto-
scape, and R software was employed for Gene Ontology (GO) functional enrichment analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis to predict the
mechanism of action. Molecular docking was performed with four compounds ranking high in de-
gree from the “drug-active components-target” network and some targets to further validate the
reliability of the predicted results. Results: The construction of the “drug-active components-target”
network revealed key targets including BCL2, CASP9, PTGS1, CASP3, PGR, and other proteins. GO
analysis showed biological processes closely related to inflammation, immunity, and neurotrans-
mitter level regulation. KEGG pathway enrichment results were primarily associated with neural
regulation, immune inflammation, and endocrine regulation. Conclusion: Network pharmacology
and molecular docking techniques provided a scientific basis for elucidating the therapeutic mech-
anism of Amomi Fructus and Amomi Fructus Rotundus in treating chronic atrophic gastritis. The
herbal pair may exert its therapeutic effects by inhibiting intestinal metaplasia and protecting gas-
tric mucosa.
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CAG 212V E I — PR, a2 P 208 R E e R G105, JUFH 2l T TR e AT 1 2
Ja, SEUEA AR, TR fERE L 4R 23R I IR A A R/ BR8] X
PR 2 S BOE Bk, FEmaiEAGThEE, JERTRESI R — RAIMER . RER. MK, VA0 i S5
RAFERIE2]. CAG HIEIT IR AE R SH bR AR, PR RUKE, I 5 B IR R R . P I
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BHEVIFHRRA T ZR5ehb AN p 0 A SE Bl 7, CARBOR D) RONBEIR 1 2 2245, (RHA
B 82 b A=0h “MBAT R, WEBIE, BRERL, L&, MKW GG ", (KEILFE) :
M, EAPARZAWT . CREZD) R, iR . B B2, GHEITE, BEIEEZ
R(5]e FENZERMEY) A TR sTUE 3 B TR S (RERI) AR “i U g2y, i
T, WAT=HE RIEME 7 CRERED . “EBETA” . ChEZM) PRl . k. R,
B2, AL@TA, EAPIEm, JFEHEZM6]. GERHELSE « 28D h#EIBkaTHRekh, HaE
i W B L TA L BRERCERY) TR, R B ESS, AR, RIFKE,

2. HFESHH
2.1. WRHMHHBEER S EHBELR

12 H 1 %5 2 4 25 P A4 %2 (Traditional Chinese Medicine Systems Pharmacology Database and Analysis
Platform, TCMSP) AT 252 250 s PR i (i ade o DLZGH “RMC. B ke zia), MR4E 258070
FRHIE ADME (Wi, ZrBe . ARPATHE), BoE ikt LDREYIAIIE(OB) > 30%, KETEREL
(DL)>0.18, AN~ HGERA ROEVER T M A G — 85, BRI A5 R8sy B AH R
TFa) 2 ] S A FH BB [ 7]

2.2. BIBTT CAG B R B9 X B EiFiE

il GeneCards %4 %, LA “Chronic Atrophic Gastritis, CAG” 1E AR R, KEUTH CAG &
AR . T R 1HF Venn B, HAWIEHEE ALY CAG MR, RIS R4 Mi697
CAG JEHUH HAREE R

2.3. EREEMEEERZ DL ERRNTFE

B, AREIRIT CAG [ HFRHE ALK SN String $¥5E, & ELL S8 #FN “Homosapiens
(N2, BARIEH S0 E N 0.7, I HRGEATEILE A7 A, AR, AERIT CAG INEHE
{E M (Protein-Protein Interaction Network, PPI).
2.4. 794 - l5 - BB - IR EL{EMLE R

K25 - G BOEERS — BRI T s SN Cytoscape 3.9.1 ¥4, FIIH Cytoscape # A+
K] NetworkAnalyzer T E i1 EMKZRIFHFN A, SRS “HROUGMENS - S5 - CAG” M4
WIEXZRE.
2.5.GO M KEGG EEH#H

B, ARES CAG KIAHHE S48 H R clusterProfiler4.6.2 3 il i 4T 3£ K A {4 (gene ontology, GO)
DhaEE S I AN T R AR R 5 2 R 4H & B4 15 (Kyoto encyclopedia of genes and genomes, KEGG)i# % &
B0, GO BAEIHTLL P<0.05 Ak & AF, IR P E/NT 0.05 HIRT 10 NMEYY 5 B 261 5%
- KEGG &£ [FFELL P <0.05 s 2 & Ik 54, I P <0.05 fRT 20 2605 T BB 4] <E
HEAT T ARAL 73 BT

2.6. FxHE

— M E, NI Degree (MR, ‘© AL E T, a2 75 8 AR ELAF 2% A
Degree {HBEERT W ATEAWIRIT CAG FAREE HEAEAH . FIH AutoDock Vina (1.1.2)X & M B 73 FH 5%
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BERE AT o, WE A BEAERENE . BAETTEW R 1) AL TCMSP B R4 mol2 # itk &
Y1, SRJGEIN Chembio3D #HTREE A /Mb, SAJ5 T AutodockTools-1.5.6 JI&l. T HTT . F T HELA
WE A e A RN “pdbqt” #%3%; 2) M PDB (http://www.rcsb.org/) i B T #  #E S AR (NI E
FLYe, JRAAHEC A S I KT PR R A G5 H A LR S i AR e, Uy B i) 3) B E A BN PyMoL
(2.3.0) LB BEUATCAR K7, SREKEE S AutoDocktools (v1.5.6)BE T INE. tHE AT 40T HL AT
BE R TRABIRAE N “pdbqt” #3K; 4) {#/H POCASA 1.1 TN AL 005, WS & TR EN
60 x 60 x 60 (BF/M& M IEEE Y 0.3754), HRSHECHEINEE . 5) FIH PyMOL2.3.0 #4740 HAE B
rHT[8].

3. BRE S
3.1. #=. BREEMERR S ETEIE

ST TCMSP Kb~ AREIIMSE RS, ZI /s, LLE R R RE(OB) 2 30%, K2
(DL) > 0.18, AR5 W FEGEE 1),

Table 1. Main active components of Amomi Fructus—Amomi Fructus Rotundus in treating CAG

1. BW1- - BREANIATT CAG MEZREMMIT

R 1D P AR

MOL000130 CAM

MOL000196 L-Bornyl acetate

MOL000118 (L)-alpha-Terpineol

MOLO007536 Stigmasta-5,22-dien-3-beta-yl acetate

MOLO000125 (-)-alpha-Pinene

MOL000199 Safrol

MOLO000126 (-)-nopinene

MOL003975 icosa-11,14,17-trienoic acid methyl ester

MOL000449 Stigmasterol

MOLO000119 ZINC02040970

MOL001973 Sitosteryl acetate

MOL000198 (R)-linalool

MOL000122 1,8-cineole

MOL007514 methyl icosa-11,14-dienoate

MOLO001771 poriferast-5-en-3beta-ol

MOLO000358 beta-sitosterol

MOLO001755 24-Ethylcholest-4-en-3-one

MOL000019 D-Camphene

MOL007535 (5S,8S,9S,10R,13R,14S,17R)-17-[(1R,4R)-4-cthyl-1,5-dimethylhexyl]-10,13 —dimgthyl—
2,4,5,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthrene-3,6-dione

MOLO007180 vitamin-e

MOL000193 (Z)-caryophyllene
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Bk
MOL000117 Cymol
MOL000128 NERYLACETATE
MOL000105 protocatechuic acid
MOL000197 Myrcene
MOL000130 CAM
MOLO000196 L-Bornyl acetate
MOL000118 (L)-alpha-Terpineol
MOLO007536 Stigmasta-5,22-dien-3-beta-yl acetate
MOLO000125 (-)-alpha-Pinene
MOL000199 Safrol

3.2. AR BARREXE RIS

¥ PERL #ALE R, FIREHEEER, 5 GeneCards HIEEIZE R CAG [hHEIE PR AT 751k 2
B, RE 10 ARES CAG HIRRER S, 2% FBREmTE 1.
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Drug
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1519 10 19

Figure 1. Venn diagram of Amomi Fructus—Amomi Fructus
Rotundus-CAG intersection target

E 1. #= - BREAXNS CAG RELELFEE

33. “Z -y - T EHL - B - KR WS
BT A5 T A A R A DSBS N Cytoscape 3.9.0 FiEAT i AIALALEE, Ry “25%) - Bk
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Figure 2. Chinese medicine-active ingredient-target network diagram
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Figure 3. PPI network diagram of potential targets of Amomi Fruc-
tus—Amomi Fructus Rotundus in the treatment of CAG
B 3. #{= - BREAIATT CAG BYEEEE S PPI W4 [E

Figure 4. Key targets of Amomi Fructus—Amomi Fructus Rotundus
in the treatment of CAG

4. BH= - BREARTIATT CAG RIKIEHE =
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3.5. JEETT CAG ZTEH AR GO HiTER

R PR 07 356 HH A% O BEAR FE R AL O ID, 7 R B e N ID SCfF, 34T GO BT, M
M FRAGAR SR A R S 5 5%, (] R PR & SR M R I S RO I, (8 5).
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Figure 5. GO functional enrichment analysis of potential targets of Amomi Fructu—Amomi
Fructus Rotundus in the treatment of CAG

5. B - EZEZ5RHATT CAG HIBTESRA GO ThEEEE ST
3.6. KEGG RiHEREES

XL SHEAT KEGG @ B8 & 8047, LA AR KEGG i, RN AZERAS, BEALFR N fold
enrichment, BEARE FIFEA—-1g(P), AHIFUEIUT HE R P <0.05, AT 20 Fil B2 6] IR B AT AT
ot iR 6).
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Figure 6. KEGG pathway enrichment analysis of Amomi Fructus—Amomi Fruc-
tus Rotundus in the treatment of CAG
6. W= - BEAIATT CAG K KEGG B E &S
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3.7. MRS - BEB S TFIHRST

AR I ST B AT I AT 5 A 2 R T P AR A A S AT 1 e M 2, i 5 4 BB (affinity)
KFRN T HBEASEMNER, G0 T 0 RENFTFEEEATHBS S, EHB/NEEMEE
PEH R 9]

X Bk R R W/ Gy X BEHE NS ER (1 TG 0y, SRS RN R O B BT N TR AT R
beta-sitosterol -5 BCL2 [1] GLN-79 JE i Ef, EHEMIK N 2.2A; Stigmasterol 5 CASP3 ] PHE-250 J%
A, MK E N 3.1A; beta-sitosterol 5 CASP9 ) LYS-398. TYR-397. ILE-396 JE &, Sk
FIKE N 2.2A0 2.6A. 2.5A; Stigmasterol 5 PGR ) LYS-731 A, SHEAIKE AN 2.4A; beta-
sitosterol 5 PTGS1 ] ARG-83 R, SHMKEE N 2.3A, 1.9A, XHELERENFRGEE 2, H o~
11)s

Table 2. Docking results of core small molecules and core target proteins

F 2. BN FEROBEBNEER

S PDB ID WwEM 45 & fE(kcal/mol) B A PDB ID th &Y 45 4 fE (keal/mol)
BCL2 5FCG MOL000126 -5.7 CASP3 41JE MOL000126 -5.7
MOL000193 -6.5 MOL000193 -6.6
MOL000198 -5.1 MOL000198 —4.7
MOLO000358 -1.5 MOL000358 -7.4
MOL000449 -7.4 MOL000449 -75
CASP9 INW9  MOLO000126 -4.9 PGR ISQN  MOL000126 -5.8
MOLO000193 -5.5 MOL000193 -7.8
MOL000198 —4.4 MOL000198 -5.3
MOL000358 -7 MOL000358 -85
MOL000449 -6.9 MOL000449 -8.6
PTGSI 6Y3C MOL000126 -52
MOLO000193 -6.8
MOL000198 -5.9
MOL000358 -8.8
MOL000449 -8.3

1
GLN-79 |

e 22 |
& 3 \

¢ { J

|

) 1

Y 1

1

1

__________________________________________

Figure 7. Analysis of interaction pattern between beta-sitosterol and
BCL2 protein
7. beta-sitosterol 5 BCL2 EHHHE/EAER O
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Figure 8. Analysis of interaction patterns between Stigmasterol and
CASP3 protein
8. Stigmasterol 5 CASP3 EBHEEERER 4

Figure 9. Analysis of interaction pattern between beta-sitosterol and
CASP?9 protein
[&] 9. beta-sitosterol 5 CASP9 EEHEERER 247

Figure 10. Analysis of interaction patterns between Stigmasterol and
PGR proteins
[& 10. Stigmasterol 5 PGR EHHEEEREN 5

Figure 11. Analysis of interaction pattern between beta-sitosterol and
PTGS1 protein
11. beta-sitosterol 5 PTGS1 ERAHEE(ERER 547

DOI: 10.12677/tcm.2025.141063 420 RIS


https://doi.org/10.12677/tcm.2025.141063

HILRFTE K%

4. ING

AR “259 - 3SR - TEFIRE A" WIZ% . PPT 4% [ 4y T 045 5, R BCL2. CASP9. PTGS1.
CASP3. PGR Z57EM 45 B EZ AL, HEMIRMT - F5E 2500 n] gl ik X L SR 207897 CAG HI1E
H.

BCL2 ST 8 A P (B0 4G R 7, RT3 5 S R T (e 08 1) B 0 R O (i 1) SR = 4 B R 1
CASP9 Fl1 CASP3 & caspase FIEHIMIA, 15N H A MFE 15 5% RO A (.
CASP9 ll CASP3 RJ =gk [e v, — H CASPY #EIHUE, B ot —PEuEHATH CASP3, XELPATH 2>
DIFI AN s A0, SRR IIREIRER, & FEEBEMAT . CAG A 5 W0 Al
JRAS, BT - AREZS AT AEIEE BCL2. CASP9. CASP3 Z5¥EIL[N, 2 24 Mtk A 1 5 e 1 FE OV .
PGR & —F 52 R G A AN R IFEED F AN E A . KEMARA, MG B BIhaem
SO B R AR R R R EEEAER . PTGS1 AR A ARG 1 (Cyclooxygenase-1, COX-1), s&gwmhdfi
WAE A VGRS TT SR R A SR i . — (LN . 7E BRI TP RE B m, PRSI R A Bh T4
BRI 2. EMR it AR, PTGS1 nIReRgE A Mg G, DA AR RE 1R T I E 2 — A
WA

R GO 43#T, KEHH S E TR ER A AR B, X R 5E. %
P S22 338 KT R B UIAHOC . KEGG R & 4270 M o, | 20 %08 1 2008 Mg il =y, S RE
Fe Py AR o

AR 9T I8 I I 2% 247 B 43 TR R RN B — WM 2 RRTT CAG TS TEA) T S Al AN 237 HL
TERIBEGIEAT THRV, LT HZ . Z2HA. Z2RERITIR A, R~ PRARRT A — 12
XTI EAE FINLRIER A T 97 e, AR5 SR 75 5 S Bt S AT S0

SE
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