FA9OEETH 20206578 %¥r34ak . Drug Evaluation Research  Vol. 49 No.7  July 2026 2513+

ETHIEZREMEBHIEFRNTERENFAE R AT EBEEREE RN
Rz RAERHLE
G WL W F, REE, E %2 KEMK, BIR, HRET &

1. FEPERERE R ER, JEa 100102
2. JTMIHREZ R, A& M 510000

o

 E: BH BIEPSELTRHE AR MEESEEE R (CAG) MMM, FEZ WA S HERBEERNE . X
R EZK LRI ERE CAG MR AR, &k ORTEeR, FIF R &S HEATHIE 1. R Cytoscape i, ik
TG M R A A O R s B B AR (GO AR #EEN SERHA T R4 (KEGG) FHEMT, WAL OHAMHEIRIT
A F R SCE S, EUIERNLE; B S TR B ARRAE R S 5208 . R LN 227 TIER,
Je 498 Fhrhdhy; AE=30 WP AG3E 27 0k, HEAFERTRIR AN EAR . HE, B, FAR. B2 s 2 LU E 2R
HAZAE, HRCLRME, WHOAE, ZIHME; KRB AHTF 3] 23 020 0RBRN; 456 BT e oL 24X 3
R-BEE-AAR . HEBIEMER MR =W, TWEER; 088y AKTL. TNF. IL6. JUN. IL-1f %&; FEBK
PI3K-Akt JH . p53 i#E. MAPK . FoxO JHE;. NF-«xB B, 7 F Xt R BRI M a8 SO ¥ S B 3
gitr. 510 WIE CAG W Z L RIECH AN B RN AZ O, 3 DTS I S EERTE . O Zx MR- HE-aR Ed £
sy ZHLA. SRR ARE T S, RRA RIS BRI E, v CAG BTRERA PG RRAL T IS
KR EYEEAEE & hAETER HAME: FORZE: RIET: MgAES /ERLH

hESAES: RIT5 YRR : A NXERS: 1674 - 6376(2026)07 - 2513 - 15

DOI: 10.7501/j.issn.1674-6376.2026.07.023

Analysis of medication rules and mechanisms of national patented traditional
Chinese medicine compound prescriptions for chronic atrophic gastritis based on
R language and network pharmacology
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Abstract: Objective To explore the medication rules of traditional Chinese medicine (TCM) patent formulas in the treatment of
chronic atrophic gastritis (CAG), predict the core drug combinations, and reveal potential mechanisms of action. Methods TCM
patent formulas for the treatment of CAG were searched from the national patent database. After screening and standardization, data
analysis was conducted using R language. Cytoscape software was used to screen key active ingredients and core targets; GO and
KEGG enrichment analyses were performed to investigate the biological processes and related pathways of the core drug combinations,
elucidating the mechanisms of action; molecular docking technology was used to validate the key active ingredients with core targets.
Results A total of 227 patents were included, involving 498 TCMs; 27 TCMs had a frequency of >30, with Atractylodis
Macrocephalae Rhizoma, Glycyrrhizae Radix et Rhizoma, Astragali Radix, Curcumae Rhizoma, and Paeoniae Radix Alba ranking
highest; High-frequency drugs primarily comprised tonifying and regulating qi herbs, characterized mainly by warming properties and
bitterness, predominantly aligned with the spleen meridian; association rule analysis yielded 23 core association rules; Combined with

clustering analysis, the core drug pair was determined to be Curcumae Rhizoma-Astragali Radix-Atractylodis Macrocephalae Rhizoma.
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The key active ingredients were quercetin, kaempferol, and ligustrazine; core targets included AKT1, TNF, IL6, JUN, and IL-1, mainly
involving the PI3K-Akt pathway, p53 pathway, MAPK pathway, FoxO pathway, and NF-kB pathway. Molecular docking results
showed that the key active ingredients could effectively bind with core targets. Conclusion The rules for the compatibility of TCM
patents in treating CAG are based on tonifying deficiency and strengthening the spleen, complemented by regulating ¢i and invigorating
blood, with the additional aspect of nourishing yin and clearing heat, highly conforming to the principles of TCM differential diagnosis
and treatment. The Curcumae Rhizoma-Astragali Radix-Atractylodis Macrocephalae Rhizoma combination serves as the core drug pair
for treating CAG, which exerts efficacy by regulating the balance of cell apoptosis/proliferation, alleviating oxidative stress, and
improving gastric mucosal inflammation through multiple components, targets, and pathways, providing a theoretical basis for the
prevention and treatment of CAG in TCM.

Key words: chronic atrophic gastritis; traditional Chinese medicine compound patent; medication usage patterns; data mining; R

language; network pharmacology; mechanism of action
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Fig.1 Frequency distribution of high-frequency Chinese medicines
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Table 1 Second-order association rules of Chinese medicines
s I JE T XEFE/ % BB/ Y% T+ E
1 IR% HAR 19.91 73.33 1.64
2 TS HAR 19.46 56.58 1.26
3 WS HAR 18.55 71.93 1.61
4 FAR HAR 17.19 56.72 1.27
5 FA W 16.74 55.22 1.61
6 SRR A HAR 14.03 58.49 1.31
7 SRR A FAR 13.57 56.60 1.87
8 VA HAR 12.22 57.45 1.28
9 AP 4 HAR 9.95 56.41 1.26
10 AT HAR 9.95 50.00 1.12
11 A= HEE 9.05 55.56 1.55
12 A= HA 9.05 55.56 1.24
13 F 5 HA 8.60 55.88 1.25
14 FH I 8.14 52.94 1.48
Fz2 PH=MHXEBEHN
Table 2 Tertiary association rules of Chinese medicines
'S i T J& Tt XFFE /% BIEEY% TR
1 FAR-FE HAR 10.41 62.16 1.39
2 EAR-FAR TS 10.41 60.53 1.76
3 EAR-FHE FAR 10.41 53.49 1.76
4 (SPITCARTE RE= 5 N FAR 9.50 70.00 1.56
5 SPIAARTCRS N FA 9.50 67.74 2.23
6 HAR-FA SpiA Aot 9.50 55.26 2.30
7 TREE-H B HAR 9.05 86.96 1.94
8 WK HAR 9.05 76.92 1.72
9 HAR-H IREE 9.05 57.14 2.10
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®3 BA-REK-BARTHEER 28 MEMAT

Table 3 Screened 28 active ingredients of Curcumae Rhizoma-Astragali Radix-Atractylodis Macrocephalae Rhizoma

gy MOL EW) OB/% DL
FAR MOL000296 TFilkTF (hederagenin) 3691  0.75
FA MOL000906 HEE (wenjine) 4793 027
FHAR MOL000940 XUH4HFEETE K (bisdemethoxycurcumin) 7738  0.26
W MOL000211 D4R (mairin) 5538  0.78
TS MOL000239 w3 EAME (jaranol) 50.83  0.29
W MOL000354 R Z5% (isorhamnetin) 49.60  0.30
B MOL000371 3,9- B M (3,9-di-O-methylnissolin) 5374  0.48
B MOL000378 7-O-F R A JRE (7-O-methylisomucronulatol) 74.69  0.30
FTE MOLO000379 9,10- - F4E 2 48 175-3-O-B-D- & #EFF (9,10-dimethoxypterocarpan-3-0-B-D- 3674 0.92
glucoside)
I MOLO000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c]chromen-3-ol 6426  0.42
TR MOL000387 XUAIAERES (bifendate) 31.10  0.67
B MOL000392 S+ (formononetin) 69.67 021
FIE MOL000417 TR E (calycosin) 4775  0.24
W MOL000422 L1451 (kaempferol) 41.88  0.24
W MOL000433 FAZEER (ferulic acid) 68.96  0.71
FHE MOL000439 SFAKJNZE-7,2--O-Bi & MEFH (isomucronulatol-7,2'-di-O-glucosiole) 4928  0.62
B MOL000442 1,7-—374k-3,9- — S IL A (1,7-dihydroxy-3,9-dimethoxy pterocarpene) 39.05 048
T MOL000098 it 57 3 (quercetin) 4643 028
B MOL000374 5'-F2H: R AKJREK-2,5-—-O-#Hi % PEH (5'-hydroxyiso-muronulatol-2',5'-di-O-glucoside) 4172 0.69
T MOL000398 S #HiZE (isoflavanone) 109.99 030
B MOL000438 (3R)-3-(2-F524:-3,4- — F A HLORJE) ()75 -7-B% [(3R)-3-(2-hydroxy-3,4- 67.67 026
dimethoxyphenyl)chroman-7-ol]
HAR  MOL000022 14-Z.Fk-12-7 5 Ek-2E,87,10E- =15 B =% (14-acetyl-12-senecioyl-2E,8Z,10E- 6337  0.30
atractylentrio)
HAR MOL000033 38,8S,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-yl]- 3623 0.78
2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
HAR  MOL000049 3B-Z. W52 EH (3B-acetoxyatractylone) 54.07 022
FAR  MOL000072 8B-Z.48 3, B 111 (8B-ethoxy atractylenolide III) 3595 0.21
HAR  MOL000020 12-#E-2E,8E,10E- =13 B =% (12-senecioyl-2E,8E,10E-atractylentriol) 62.40  0.22
FHAR MOL000021 14-Z.Fk-12-7# 5 FE-2E,8E,10E- =¥ B =E¥ (14-acetyl-12-senecioyl-2E,8E,10E- 6031  0.31
atractylentriol)
HA MOL000028 o-f&HE (0-amyrin) 3951 0.76
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Fig. 7 Venn diagram of core drug group-CAG intersection
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