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[Abstract]  Objective To explore the mechanism of the Bupleurum-Scutellaria herb pair in treating gastroesophageal reflux
disease (GERD) in the elderly by comprehensively applying network pharmacology methods and molecular docking techniques. Meth-
ods The effective components and target information of Bupleurum -Scutellaria were retrieved through the TCMSP data platform, col-
lected relevant targets of GERD in the elderly using Gene Cards and OMIM databases, created a Venn diagram to obtain the common
targets, and the “TCM-component-target” network diagram was constructed using Cytoscape 3. 10. 1 software; the STRING database
were used to construct a protein-protein interaction (PPI) network of common targets. Gene Ontology (GO) function and Kyoto Ency-
clopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed using the DAVID database and the Bioinformat-
ics platform. AutoDockTools molecular simulation software were used to perform docking validation of key active compounds with core
target sites. Results 111 intersection targets between Bupleurum-Scutellaria and GERD in the elderly were obtained. It is predicted
that quercetin, kaempferol, wogonin, B-sitosterol, baicalein, etc. were the key active ingredients in the treatment of GERD in the eld-
erly with Bupleurum and Scutellaria, and that serine/threonine protein kinase, tumor necrosis factor, interleukin-6, interleukin-13,
etc. were the core targets for treatment. KEGG results showed that the pathways of action of Bupleurum-Scutellaria in the treatment of
GERD in the elderly included chemical carcinogenesis-reactive oxygen species signaling pathway, PI3K-Akt signaling pathway, MAPK
signaling pathway, and IL-17 signaling pathway. Molecular docking studies showed that the key components of Bupleurum-Scutellaria
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exhibited significant ligand-receptor binding efficiency and conformational stability with core targets. Conclusion

The drug pair of

Bupleurum-Scutellaria plays a role in the treatment of GERD in the elderly from multi-targets and multi-pathways by affecting cell ex-

pression, inflammatory response, oxidative stress and other processes, which provides a reference basis for the application of Bupleu-

rum-Scutellaria liver-sparing and heat-cleansing method for the treatment of GERD in the elderly in clinical therapy.
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Tab.1 Effective active ingredients of Bupleurum -Scutellaria

s SR s wEY OB(%) DL

1 MOLO001645 CH1 LRIV AMEERE (linoleyl acetate) 42.10 0.20
2 MOL002776 CH2 # 2% F (baicalin) 40. 12 0.75
3 MOL004598 CH3 3,5,6,7-VUH & F-2-(3,4,5 = HEILIAEIRL) AR 31.97 0.59

[3,5,6,7-tetramethoxy-2-( 3,4, Strimethoxyphenyl ) chromone ]
4 MOL004609 CH4 T4 B B i ( areapillin) 48.96 0. 41
5 MOL013187 CH5 BERE 77 2R (cubebin) 57.13 0. 64
6 MOL004624 CH6 KA D742 2 (longikaurin A) 47.72 0.53
7 MOL004653 CH7 HAERTH T [ (+) -anomalin ] 46. 06 0. 66
8 MOL004718 CHS -9 5 B ( a-spinasterol ) 42.98 0.76
9 MOL000490 CH9 R Az A i 3 (petunidin) 30. 05 0.31
10 MOL000354 CH10 5 A& (isorhamnetin) 49. 60 0.31
11 MOL000098  CHI11 Mtk 2R ( quercetin) 46.43 0.28
12 MOL000422  CHI2 111 25 18 ( kaempferol ) 41.88 0.24
13 MOL001689 HQ1 46 WK ZE (acacetin) 34.97 0.24
14 MOL000173 HQ2 BB 2 (wogonin) 30. 68 0.23
15 MOL000228 HQ3 1122 %[ (2R) -7-hydroxy-5-methoxy-2-phenylchroman-4-one ] 55.23 0.20
16 MOL002714 HQ4 -2 (baicalein) 33.52 0.21
17 MOL002909 HQ5 5,7,2,5-PU52 k-8, 6- " S Fk 3 33.82 0.45
(5,7,2,5-tetrahydroxy-8 , 6-dimethoxyflavone )
18 MOL002910 HQ6 £14£ 2 ( carthamidin ) 41.15 0.24
19 MOL002913 HQ7 A WS _qt ( dihydrobaicalin_qt) 40. 04 0.21
20 MOL002914 HQS8 S (FEBERR ) [ eriodyctiol ( flavanone ) ] 41.35 0.24
21 MOL002915 HQ9 P} 2 (salvigenin) 49.07 0.33
22 MOL002917 HQ10 5,2',6"-=3337 8- H A LR 45.05 0.33
(5,2",6'-trihydroxy-7, 8-dimethoxyflavone )

23 MOL002925  HQI11 5,7,2',6'-TU¥EEHER (5,7,2,6 -tetrahydroxyflavone ) 37.01 0.24
24 MOL002927 HQI12 3B 2 1T (skullcapflavone 1TT) 69. 51 0.44
25 MOL002928 HQ13 TJZ4LE (oroxylin a) 41.37 0.23
26 MOL002932 HQ14 W JEA AR ( panicolin) 76.26 0.29
27 MOL002933 HQI15 5,7,4"-=FH-8-F A BL BT (5,7, 4’ -trihydroxy-8-methoxyflavone ) 36. 56 0.27
28 MOL002934  HQI6 43 2 (neobaicalein) 104. 30 0. 44
29 MOL002937 HQ17 AR 2R (dihydrooroxylin) 66. 06 0.23
30 MOL000358  HQI8 B-4% {5 B ( B-sitosterol ) 36.91 0.75
31 MOL000359  HQ19 2% {45 B ( sitosterol ) 36.91 0.75
32 MOL000525 HQ20 & LB 2 (norwogonin ) 39.40 0.21
33 MOL000552 HQ21 5,2 - ¥%3k-6,7,8- = H A FLHR 31.71 0.35

(5,2’-dihydroxy-6,7 ,8-trimethoxyflavone )
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34 MOL000073 HQ22 2 JLZE 2 (ent-epicatechin) 48.96 0.24
35 MOL001458  HQ23 HEEHH, ( coptisine ) 30. 67 0. 86
36 MOL001490 HQ24 R (2S)-2-2.FCFH ] 7K-1,2- R FRMAS bis 43.59 0.35
[ (2S) -2-ethylhexyl ] benzene-1,2-dicarboxylate

37 MOL002879 HQ25 i B3 (diop) 43.59 0.39
38 MOL002897 HQ26 2/NBEGH ( epiberberine ) 43.09 0.78
39 MOLO008206  HQ27 BEIK R B ( moslosooflavone ) 44.09 0.25
40 MOL010415 HQ28 11, 13-+ MBREFHE (11, 13-eicosadienoic acid , methyl ester) 39.28 0.23
41 MOLO012245 HQ29 5,7,4’-=%%3k-6-H E KL B Bl (5,7, 4’ -trihydroxy-6-methoxyflavanone)  36. 63 0.27
42 MOL012246 HQ30 5,7,4'-=¥3-8- W& FE M 4500 (5,7 ,4' -rihydroxy-8-methoxyflavanone)  74. 24 0.26
43 MOL012266 HQ31 HEESH W (rivalarin) 37.94 0.37
44 MOL000449 A 5§ I ( stigmasterol ) 43.83 0.76
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Fig.1 Venn diagram of Bupleurum -Scutellaria and
GERD related targets
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Fig.2  “Traditional Chinese Medicine-Components-Targets” network diagram
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Tab.3 Molecular docking scores (kcal/mol)
s & AKT1(1UNQ) TNF(1A8M) IL6( 1ALU) ILIB(11L2H) TP53(3D06)
CH11 Mk e & -6.4 -8.7 -6.8 -7.5 -7.7
CH12 N -6.0 -8.6 -6.7 -7.3 -7.4
HQ2 R R -6.2 -7.9 -6.3 -7.2 -7.3
HQ18 B-4F i -6.5 -7.3 -6.5 -7.3 -7.5
HQ4 AR -6.8 -7.7 -7.0 -7.4 -7.4
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Fig. 6 Visualization results of molecular docking
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N4, X5 TCMSP EdEEmivebrifE (OB = 30%
KDL = 0.18) AKX, HIWAEGLLIEKIET, nlik
PEATELE I, FHRPPEHBN A SEBH ETT | BF T 4EE
—2E AT S —H AT S AE GERD 1 B E H
B

%% Uik
[1] Jung H K, Tae C H, Song K H, et al. 2020 Seoul con-
sensus on the diagnosis and management of gastroesopha-
geal reflux disease [ J ].
2021, 27(4) : 453-481.
[2] Eusebi L H, Ratnakumaran R, Yuan Y, et al. Global

J Neurogastroenterol Motil ,

prevalence of,, and risk factors for, gastro-oesophageal re-
flux symptoms: a meta-analysis[ J]. Gut, 2018, 67(3) :
430-440.

(3] ®IvE, WIR)r, P&, & 2ENEARRE TR
BRPELIHRITIIUI TR [T]. b EZBAFEE I,
2025, 45(1) ; 238-241.
Hu Y, Hu S Q, Luo L, et al. Research progress on tra-
ditional Chinese medicine treatment of reflux esophagitis
of liver and stomach stagnation heat type in the elderly
[J]. Chin J Gerontol, 2025, 45(1) : 238-241.

(4] B0, Ry, WM, &5 (EEERRTPES
TP IR (2023) Y i (1], R T R 45 Ak

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

Zrik, 2024, 32(9) : 764-770.

Mao Y Q, Zhao Y P, Hu L' S, et al. Interpretation of the
expert consensus on traditional Chinese medicine diagno-
sis and treatment of gastroesophageal reflux disease
(2023)[J]. Chin J Integr Tradit West Med Dig, 2024,
32(9): 764-770.

RN, Nwitg, EOE, S B ESCEk R R 2
TRYTIE T H IX R SO T 24 R R B B 4
[J]. 79N d BE 25 K 2% 2% ), 2023, 40 (10):
2666-2671.

LiJ L, Liu WM, Dong M G, et al. Data mining of med-
ication rules of Chinese medicine for gastroesophageal re-
flux disease in Lingnan area recorded in modern Chinese
medical literature [ J ]. J Guangzhou Univ Tradit Chin
Med, 2023, 40(10) : 2666—2671.

{4, S2PH0E, BIE R, 5. LT 4% 25 Hl2E Hl Sy
TR TS BRI E LRI [T ] RS
57 %, 2025, 46(8) : 80-89.

Ren H W, Peng D N, Wei HY, et al. Network pharma-
cology and molecular docking reveal anti-oxidative stress
mechanism of bupleuri radix[ J]. Food Res Dev, 2025,
46(8) : 80-89.

Liu Y, Yang X, Gan J, et al. CB-Dock2: improved pro-
tein-ligand blind docking by integrating cavity detection,
docking and homologous template fitting [ J ]. Nucleic
Acids Res, 2022, 50(W1) . W159-W164.

Sun Z, Wang Y, Pang X, et al. Mechanisms of polydatin a-
gainst spinal cord ischemia-reperfusion injury based on net-
work pharmacology, molecular docking and molecular dy-
namics simulation[ J]. Bioorg Chem, 2023, 140, 106840.
rhferh 2y a2, B R T R 2T
LRILP(2023) [1]. PEZEE, 2023, 64(18):
1935-1944.

Chinese Association of Chinese Medicine Spleen-Stomach
Disease Branch. Expert consensus on the diagnosis and
treatment of gastroesophageal reflux disease with Tradi-
tional Chinese Medicine (2023) [J]. J Tradit chin
Med, 2023, 64(18): 1935-1944.

ZEefly, et RF. NG LIRS A H B R
W LI, W R BRSO S s, 2024, 40 (2)
88-92.

Li J R, Long D, Zhu Y. Exploration on differentiation
and treatment of gastroesophageal reflux disease under the
theory of earth being dredged by wood [ J]. J Nanjing
Univ Tradit Chin Med, 2024, 40(2) . 88-92.

VETAE , BXME . SESAZETIA Y H BT S e il ST gk
JELI]. TR EEZY, 2024, 37(12) : 102-104.

Xu Y Q, Zhao W H. Research progress in Chaihu prescrip-
tions in the treatment of gastroesophageal reflux disease[]J].
West J Tradit Chin Med, 2024, 37(12) : 102-104.
BrigsE, =Sy, B, & AR IR s K
43 2 HRAE F K BT R A R W ((Q-Marker ) T 43
[J]. WEEEEEEZY, 2025, 36(8): 1534-1541.

Ruan Q F, Zhang D, Wang F Q, et al. Predictive analy-

sis on clinical applications, chemical constituents, phar-



— 742 —

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

el bR 4F R A S

2026 4F 11 A 5547 B5 6 Wi

Int J Geriatr, November 2026, Vol. 47 No. 6

TN, AR ST S 2GR AN TR RSS2 0NA T AR B R AT RO B AL

macological effects, and quality markers of Scutellariae
Radix[ J]. J Li Shizhen Tradit Chin Med, 2025, 36
(8): 1534-1541.

2. EET NF-«B {5 5 10 R 45 59 1% B 28 16 5 P30

RGP R/ BUEABEGZ YL D]
b2, 2019.

Li H. Anti-inflammation and anti-inflammatory/ antioxi-

R

dant linkage mechanismof flavonoids based on NF-«kB sig-
naling pathway[ D] . Wuhan: Huazhong Agricultural U-
niversity, 2019.

SRR, R, TR A R RO MR RO
SER P EMEROIZE[T]. Sk BE2E e, 2025,
41(3): 54-58.

Zhang J, Zhang M, He J B. Study on the regulatory
effect of quercetin on inflammatory factors in rats with re-
flux esophagitis[ J]. J Baotou Med Coll, 2025, 41(3) .
54-58.

AR, WURYY, BRRH, &5, W34 5t
AR M AE LRI B E R [J]. Al Bl 2,
2022, 61(11) . 145-148, 157.

Qin HZ, Dai Q L, Chen J Q, et al. Research progress on
the efficacy and mechanism of flavonoids on gastric ulcer
[J]. Hubei Agric Sci, 2022, 61(11) . 145-148, 157.
SRICIC, R, MREER, AF. B-A S X R Y B VA AR
R BALRIWIR R [T]. B2 54k, 2024, 43(5):
757-761.

Zhang W W, Xiang S, Chen H, et al. Research progress
on the protective effects and mechanism of B-sitosterol in
the prevention and treatment of cancer[ J]. Her Med,
2024, 43(5): 757-761.

Revathidevi S, Munirajan A K. Akt in cancer: mediator
and more[ J]. Semin Cancer Biol, 2019, 59 80-91.
Zhang Q, Wen F, Sun F, et al. Efficacy and mechanism
of quercetin in the treatment of experimental colitis using
network pharmacology analysis [ J]. Molecules, 2022,
28(1): 36615338.

Si X, Lin W, Chen Z, et al. Atractylenolide Il amelio-
esophagitis via PI3K/AKT/NF-kB/iNOS
pathway in rats[ J]. Heliyon, 2023, 9(11) ; e21224.
aREER, BTRIE, REFSC, SE. REREATE IR XY
TP SR K B PI3K Ake {75538 4% & ' W 3
msEm )], HEEZ S, 2020, 26(10) : 36-41.
Zhang F L., Tang 'Y, Shen S W, et al. Effect of modi-
fied Jiegeng Zhike decoction on PI3K/ Akt signal pathway

rated reflux

and gastrointestinal motility in rats with reflux esophagitis
[J]. Guid J Tradit Chin Med Pharmacol, 2020, 26
(10) : 36-41.

Zavala-Solares M R, Fonseca-Camarillo G, Valdovinos
M, et al. Gene expression profiling of inflammatory cyto-
kines in esophageal biopsies of different phenotypes of
gastroesophageal reflux disease: a cross-sectional study
[J]. BMC Gastroenterol, 2021, 21(1): 201.

Peng D, Lu H, Zhu S, et al. NRF2 antioxidant response
protects against acidic bile salts-induced oxidative stress

and DNA damage in esophageal cells[ J]. Cancer Lett,

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

2019, 458: 46-55.

Varfolomeev E, Vucic D. Intracellular regulation of TNF
activity in health and disease[ J]. Cytokine, 2018, 101
26-32.

Braicu C, Buse M, Busuioc C, et al. A comprehensive
review on MAPK : a promising therapeutic target in cancer
[J]. Cancers, 2019, 11(10) ;: 1618.

Shin M R, An HJ, Seo B I, et al. Anti-apoptotic effect of
banhasasim-Tang on chronic acid reflux esophagitis [ J ].
World J Gastroenterol , 2017, 23(25) ;: 4644—4653.
Chwiesko A, Baniukiewicz A, Semeniuk J, et al. Activi-
ty of mitogen-activated protein kinases in the esophageal
epithelium of patients with Barrett’s esophagus: MAPK
activity in Barrett’s esophagus[ J]. Dis Esophagus, 2015,
28(6): 585-592.

RISV, Ehpr, 2R, & TR p38 ZZ RN
ACEE H I 5l R T B R AT SO A FH AL Y
UEAT SR ()], o E T RS AR AR,
2024, 30(6) : 929-932.

Zhang D Z, Wang K N, Peng C, et al. Research pro-
gress of Chinese and western medicine on the mechanism
of treating gastroesophageal reflux disease based on regu-
lating p38 mitogen-activated protein kinase signal path-
way[ J]. Chin J Surg Integr Tradit West Med, 2024, 30
(6):929-932.

Rieder F, Biancani P, Harnett K, et al. Inflammatory
mediators in gastroesophageal reflux disease: impact on e-
sophageal motility, fibrosis, and carcinogenesis[ J]. Am
J Physiol Gastrointest Liver Physiol, 2010, 298 (5) .
G571-G581.

PRy, 240, sk, 5. DGR Rtk e
RKFIVEH B AR AL T IaWFFT[T]. BRPE EE2E 4
5, 2023, 52(6): 651-654.

Chen C Z, Li L, Zhang W, et al. Experimental study on
the effect of purslane polysaccharide on reflux esophagitis
in rats and its related mechanism[ J]. Shaanxi Med J,
2023, 52(6) : 651-654.

b, R fdE, Tonod, AF IR E B Y X SO
PEEE R R B U4 1L-23/1L-17 fiysgma [ J]. B
2 EERFZS, 2010, 21(12) ; 3200-3202.

Xu Z, Zhao J X, Wang X X, et al. Effect of Shugan he-
wei jiangni decoction on IL-23/1L-17 axis of esophageal
tissue in rats with reflux esophagitis[ J]. Lishizhen Med
Mater Med Res, 2010, 21(12) : 3200-3202.

FNTF, TV, RIETF, AEL WA IRFT R R R
A S TPS3 BRI 225 oA [ T]. b A I Be i g
2%, 2021, 31(9) : 1301-1304.

Wu X F, Yin F, Wu Y F, et al. Risk of gastric cancer
in patients with Helicobacter py lori infection and TP53
gene polymorphism [ J]. Chin J Nosocomiology, 2021,
31(9): 1301-1304.

Stoehr R, Weisser R, Wendler O, et al. P53 codon 72
polymorphism and risk for squamous cell carcinoma of the
penis: a Caucasian case-control study [ J]. J Cancer,

2018, 9(22) . 4234-4241.



