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Abstract: Objective Based on the theory of "treating the different diseases with the same therapy" in traditional Chinese medicine,
network pharmacology and molecular docking method were used to explore the target and possible mechanism of Hua-Gan
Decoction (HGD) "treating the different diseases with the same therapy" in insomnia, chronic atrophic gastritis and gastroesophageal
reflux disease. Methods The chemical constituents and action targets of HGD were obtained by TCMSP and literature mining.
Combined with GeneCards, OMIM, PharmGKB, DRUGBANK and TTD database, the therapeutic targets of HGD for insomnia,
chronic atrophic gastritis and gastroesophageal reflux disease were obtained. Cytoscape software was used to draw the "TCM-
component-target" network of gain, and the related intersection genes were obtained by Venny software. Based on Cytoscape

software, a visual network map of "HGD-component-target" was drawn, and a PPI network was constructed with the help of
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STRING database and Cytoscape software to analyze and obtain the core targets. The Metascape platform tool was used for GO
enrichment analysis and KEGG pathway analysis. AutodockTools were used to conduct molecular docking between the main active
ingredients of HGD and the disease targets. Results A total of 56 chemical components of HGD, 438 disease targets of insomnia,
868 chronic atrophic gastritis, 4 252 gastroesophageal reflux disease and 20 common targets of drug components and diseases were
screened. The top targets of key proteins in PPI network were IL6, NCF1, PTGS2, CRP, MPO, PPARG, TNF, etc. GO enrichment
analysis results were obtained for 452 biological processes, 19 molecular functions and six cellular components, and KEGG signaling
pathways mainly included six signaling pathways. The molecular docking results showed that the key components had good binding
activity with corresponding targets. Conclusion HGD may involve the core targets represented by TNF, IL6, PTGS2,PPARG and CRP
in the treatment of insomnia, chronic atrophic gastritis and gastroesophageal reflux disease, and its effect on the simultaneous treatment
of different diseases may be related to the regulation of lipid signaling pathway in inflammation and cytokine response.

Key words: Hua-Gan Decoction; insomnia; chronic atrophic gastritis; gastroesophageal reflux disease; treating the different diseases

with the same therapy; network pharmacology
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Table 1 Basic information of compounds in HGD
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Fig.1 Network of medicinal materials-component-target of HGD
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Fig.3 PPI network of common targets of HGD in treating insomnia, CAG, and GERD
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Fig. 6 KEGG analysis of targets of HGD in treatment of insomnia, CAG and GERD
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Fig. 7 Molecular docking of active components with core targets



<2184 - FE45FE F11H 20225118 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 45 No. 11 November 2022

FIRK COX-2 AT SRR R (PG A B+ MARJZ 21
JEE AN RS B8 A I B ¢ O R D JERE s A B T T BT R UK
gl Rmteg it B %4, COX-2 it BERIA T g5 %
PEAH B R 7 AR K R A 50 AT 3 B8R AR F B 5 )
A VR B AR T . A A IR A R
WEHT T PN EE A PGTS2 5 kMG IS 2 4t 5 R K&
BEERMBEVIMEI. CRRMEFCRP) &M
RGN AR SR F 2, FE A, — 7
12 5 H AR D RE 5 55— 77 TR A MMA 30 5 1
PNE N s ok I AE R M LA BRIAE A . I
ALY Bl R 39 TE A B0 324 v (PPARY/PPARG) & H
B A0 M 73 A B s B, 7 R L Bl ) 1 T T 2L 21
M- N CONA AR I E RIE . &S
T BIF 5 R A 7 0 2 A 18 bR T HIR B G ) < A Y
KB AR A AE XA B R A % e B A ) IR K
42 B P B R A 37 A A K B i A% 2 AR
PPARy I SE i R % R IR . T A% e e A 7 -
kB (NF-kB) U » (2 R 4 X 5 FiE R i 2
S8 T 24 i 19 B A0 0 40 98 T DA A b3 PPARy
INOS FJ R 218 1 2= 40 1 18 28 A AL o i) 3 22 4
T AR, Lee 8P 35 25 F bk B IR A1)
(A 7T 2R AR OTR & W B BT AR A E 32 2 O
PPARYy JH % , 01 il NF-«B i % , M\ 1 B AR 48 5 AH O
R 7 R A R B BGE B B8 AR R R
Ji 45 15 1 AE o Trwin 550205 8 S 72 T 5T
(n>50 000D HEAT T 7347, 5 3R W B HIR P 3 5 650
7KF- ) CRP A 9% . Kutluana 252438 o #fF 77 75 W
S B A 20 K B 25 46 40 1) CRP AT 08 7K
R E T A AR B AR B =g A
(1) CRP 1T 508 I , 2 e BA it (P <
0.05). ZAREREPIRFY S HHIARIT B 88 R
I YR T J5 W %% 4H 15 0 I8 2H 1 4L 1L 7 TL-6 hs-CRP.
IL-18 DA Sz S BR AR 73 38 BB 97 A AR HO 52 4
ik (P<<0.05) o IX #E A 5¢ 2 — M iIE 5 TNF. IL6~
PTGS2.CRP % 5 RHE B EZ48 1 B R KB BE
SR A B VIA RN, BAEIRIT 3 MR R K T
HEAMER . RIAHT FE R W, A0 H A 32 258 i ek 2>
RAE S R I R " EH

H GO & £ 7 1 45 H vl A1, A BTG T SR HR 1
PEZE AR B R KX E B8 IR & 2 B MF. £ Fh
BP Ml £ f CC. B S5 7 X4 EM K
[ (response to bacterium) « 40 Al [ ¥ S N ifi
1 (regulation of cellular response to stress) « % i [

N 1 15 (regulation of inflammatory response) « % {4

N3 2 B (response to oxidative stress) « 2 il [ T
M. (response to cytokine)  JIf % ## [ ¥ (response to
lipopolysaccharide) % . KEGG i #% 7 #1 = 228 5
fg B A B Bk sk e 6 4k dl % (lipid and
atherosclerosis) « ¥, %% B - 1% P %018 % (chemical
carcinogenesis-reactive oxygen species) . Ji# JiE i&
1% (pathways in cancer) . Ji i H1 [ % 5% 2% 1 1@
% (transcriptional misregulation in cancer) % {55 5 1#
F o TX LI R T HE AL RTIG T IR 1R 1 2 4
B R M&EEE RUE SR kR REER, K
JE UG BUACHHE 5@ Bk v 3. BF 5T R W EAR A 2
B/ 2 T B AR R AE AR A, 18 i VA 1 4y
T (LC-MS) SR ARAR M 41 % 2 15 S B R AR 1T IR o 4K
WE A R [ e I # R B e4 (Apoed) TE
SR MR A A5 R AE IR AR o kS = AR T IR Apoed
5 RIRAFEE V) R R, Pan YR X JHRE 3)
ik 585 o A8 4K B BT T o 4 2K IR S 3 ik R A 1
A By Jok 545 A Bl Ak AH O, HLBE A 2R BRI R] 1)
PR R R AR DG P B I o #H I 75 45 R Y LC-
MS AT 2H 2% 7 iR 8 11 22 4 1 B 8 ) R S AL )
BEAT TS, 0 12 S5 AR P Sl i, T 2 e AR
S e B giit 3 3, XA RS AR AR B —
SAWHEANE AN E SRR T EES S
FACE A % S RAEA BRI IR K. TAER
FBVEZAVE B R 5K SR E T, K
I 25 4 1 A AH T v E T £ 1 IE [ ¥ (HDL-C)
KRR R AR T AR 2= 40 10 B R, L K ZE i
£ B 7% 2H 5y ok o6 A B 4K 0 37 5 I DR 3R () 2R <
FHAKT B TR (P=0.01) ; R (145 14 570 4 2
H5#F K Meta 7t B R UIEVEE 461 B R HE G
W DA 3R 2 — IR Wl 1T T B Uk Gt 5 . i PR 30 ik o0
Tl Ak, 2 T) 1) 2. 25 OC I, H BT i 75 55 2 BF Ak S8 1k
FA 1 H K5 30K R R b I B B R
Asckritova 5l i 0 B B8 SO B AT
A, K B4 1BV 4 ikl SE T I ARE AR 5 HE AR
Wt AR 2 TA] A B0 &R, G0 L 3 Bk s K 1 A I
Ji C= b A 3 B i 2R 11 BE ] |9 A1 2 HDL-C) o
FEXT R 5 AN E 2K 7 700 44 B &8 RO & # ET
WG 0] BF 5 o, 22 00 A [ 9 O IS AR
W, I H T e B R O E R ) A A
FEEFEERY, JEak LC-MS A4 2 07 v B R IR
H e B8 I AU IR AR N B R e 32 A
WA, AH H AT G B AR SCER R B B B RN
53k s FEAE AL 2 TR Y W B EG &R o T I AT BE AR R



$45%5 F11H 2022511 8 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 45 No. 11 November 2022 - 2185 -

BRI ZG B iR R IR VB M AR B R K E B R
T VE FH ML 32 205 Kl B IR 7 R B S ARk
NERE T RIEThRESE . X EE S B R E S A
AFF 5 T %) e JEF BT S5 () ¥ 7 35 0 A FH WL 1) 350 4
IR 2 b, AW SR B, A B AT 8 2 38 it i i
15 5 3 % R 45 JRE 41 B IR 1 I B SR R R T R
MR 12 M 2 400 1 B 6 % B B SO PR e Rl YR
PERT o AR, A0 I R S5 005 [F) 76 2R AR 180 1 28 4 1 B
%I B BE R AE FILH] 2 150 KA 5 SR -
P G20 B e i 3 A5 0 B e O R A e ik O TR O
G5 Tl R B — P I SIS O E

A4 JFF R B L R R B Ll R VA 2 LA
T v W BT A TE L 70 [RIYR 7 v k¥ B A A
W B AL S 3 8 T 2R, A SR B B
B KA G B A PR B B DAL, A8 o8 B AR 5T
BURITIE A E R KB B RS TR
PR B BAE R AT U H1 YT AT ] 58 RE (K
FUITL-6 A PTGS2 77 A5, M T & B o IR 40 6
PEUS) B AR R B T T8 RE R 3 T 4R e BEE AR
IKF

ZE LRI, A0 G T G BR 18 1 A0 1 R
VSRS =T R N L VS E D BN =W i
(R R bR o ASHIF 50 N FH X 465 24 B2 1 6 e 2%
JiiE S R T AT B R FRA 1B PR AR B % M B
B8 LW AT REP I TNFLIL6. PTGS2. PPARG.
CRP %5 AR T M AZ 0 HE i, v BE 5 i 03 A5 5 18 2 1
IR AT R 7 R B G IR LG ROt —
PRI S [E138 7 SR ik 1A 58 75735 A RIS DR 8

AR BLE 1 PR «
MBEFR HAGEHFPAREEANZY R
SE 30k

[1] RHRE L. S R Yia 7 IR L 54 RIRE L.

W VNG IT B R ILIRCER) [J]. PEMERIRE,
2006, 39(2): 141-143.
Consensus Expert Group on Definition, Diagnosis and
Medication of Insomnia. Expert consensus on definition,
diagnosis and drug therapy of insomnia (draft) [J]. Chin J
Neurol, 2006, 39(2): 141-143.

2] BER,RET7, 2 &% RIRYUE BT TR (1],
FHHEAR S 22 4% &, 2016, 3(3): 174-179.
Cheng G L, Qian Y F, Li J, et al. Review about the
mechanism of insomnia [J]. World J Sleep Med, 2016, 3
(3): 174-179.

[3] Rodriguez-Castro K I, Franceschi M, Noto A, et al.

Clinical manifestations of chronic atrophic gastritis [J].

(4]

(9]

[10]

Acta Biomed, 2018, 89(8-S): 88-92.

HEPEES S ESEARGRN TR RS B
R PR R 4 A 29T IR E L (2010) [J]. R E
PaE g &2, 2011, 31(11): 1550-1553.

Digestive System Diseases Professional Committee of
Chinese Association of Integrated Traditional and
Western Medicine. Consensus on the diagnosis and
treatment of gastroesophageal reflux disease by
integrated Chinese and Western medicine (2010) [J].
Chin J Integr Tradit West Med, 2011, 31(11): 1550-1553.
ARSI . AL HT BTN IBE 5 0 HP BH A8 1k 22 4 B
REFHERAMIE . B4 FRIE L MDA /K520 i 7
[J]. AR 245247, 2017, 35(6): 1580-1582.

Zhu J F. Effect of modified Huaganjian combined with
folic acid on serum levels of pepsinogen, interleukin
family and MDA in patients with HP positive chronic
atrophic gastritis [J]. Chin Arch Tradit Chin Med, 2017,
35(6): 1580-1582.

& A, XIREE, BT K AL RS AL G AL S DL A
B i T VR T T RS A TR B R T R R WL %
[0]. bR £, 2021, 43(1): 100-102, 106.

Zhu Y, Liu D M, lJia Y. Clinical observation of
Huaganjian and Zuojin Pills combined with rabeprazole
sodium enteric capsule in the treatment of reflux
esophagitis with heat stasis in liver and stomach [J].
Hebei J Tradit Chin Med, 2021, 43(1): 100-102, 106.
&R RETRENGE R R I IEIE (0], )
P TR S 24 K 22441, 2021, 38(4): 842-845.

Li D. Discussion on clinical application of Huagan Jian
based on "treatment of wood (liver) depression by relief
therapy" [J]. J Guangzhou Univ Tradit Chin Med, 2021,
38(4): 842-845.

KBRSk, = W AFRUINER I 697 B &8 SR
903 PR PRI 288 Bon i RREAR < A= 3 o e L e IR o 8 )
S [J]. AR b R 45 A A A, 2020, 29(14): 1550-
1553.

Liu F R, Zhang Y J, Lan Y. Clinical effect of Huaganjian
Jiawei prescription on gastroesophageal reflux disease
and its influence on clinical symptoms, quality of life and
sleep quality [J]. Mod J Integr Tradit Chin West Med,
2020, 29(14): 1550-1553.

BLo5 22, FERRHE AU ROIG ST R e A B R TS
A R 63 ) W 2 [1]. W7 V0 P I 44 3 2015, 50(5):
326-327.

Yu F L, Tang Y H. Observation on 63 cases of chronic
atrophic gastritis treated with Huagan decoction [J].
Zhejiang J Tradit Chin Med, 2015, 50(5): 326-327.

B R PE =B OE, GBS CIRIE R MEAY
P T ) 24 24 B 2 A 28 3t A D A ISR B o R R



<2186 -+ FE45F F 118 20225118 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research

Vol. 45 No. 11 November 2022

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WEFT [J]. FHEEZY, 2022, 53(2): 382-394.

Nie X, Pang L, Xian J, et al. Integrated bibliometrics,
serum pharmacochemistry and network pharmacological
analysis used to preliminarily identify critical quality
attributes of classic prescription Huaganjian [J]. Chin
Tradit Herb Drugs, 2022, 53(2): 382-394.

Wang T T, He C Q. Pro-inflammatory cytokines: The link
between obesity and osteoarthritis [J]. Cytokine Growth
Factor Rev, 2018, 44: 38-50.

Pejovic S, Basta M, Vgontzas A N, et al. Effects of
recovery sleep after one work week of mild sleep
restriction on interleukin-6 and cortisol secretion and
daytime sleepiness and performance [J]. Am J Physiol
Endocrinol Metab, 2013, 305(7): E890-E896.

Ren C Y, Rao J X, Zhang X X, et al. Changed signals of
blood adenosine and cytokines are associated with
parameters of sleep and/or cognition in the patients with
chronic insomnia disorder [J]. Sleep Med, 2021, 81:
42-51.

Tong Y L, Liu L P, Wang R L, et al. Berberine attenuates
chronic atrophic gastritis induced by MNNG and its
potential mechanism [J]. Front Pharmacol, 2021, 12:
644638.

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

Ali T, Choe J, Awab A, et al. Sleep, immunity and
inflammation in gastrointestinal disorders [J]. World J
Gastroenterol, 2013, 19(48): 9231-9239.

Feng X, Wang Y. Anti-inflammatory, anti-nociceptive and
sedative-hypnotic activities of lucidone D extracted from
Ganoderma lucidum [J]. Cell Mol Biol, 2019, 65(4):
37-42.

Huang F Y, Zhang Y D, Xu Y F, et al. Analgesic, anti-
inflammatory and sedative/hypnotic effects of Icaritin,
and its effect on chloride influx in mouse brain cortical
cells [J]. Cell Mol Biol, 2019, 65(7): 99-104.

Konturek P C, Kania J, Burnat G, et al. Prostaglandins as
mediators of COX-2 derived
gastrointestinal tract [J]. J Physiol Pharmacol, 2005, 56
(Suppl 5): 57-73.

X 5. BT A% 52K PPARY L LIS AT PGC-1a flF
TR LA 7 Ko 2 A 0 P R 50 IR R 30 5 A 28 R B, v A
SCN BT 5 48 T it 5 AR 1) IR IBC T 42 AL 1 [D]. 50
WAL B 25K, 2021.

Liu X. Study on the parallel regulation mechanism of

carcinogenesis  in

Suanzaoren Decoction on central SCN circadian rhythm

[21]

[23]

(24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

and energy metabolism based on PPARy and PGC-la
[D]. Wuhan: Hubei University of Chinese Medicine,
2021.

Konturek P C, Kania J, Konturek J W, et al. H. pylori
infection, atrophic gastritis, cytokines, gastrin, COX-2,
PPAR gamma and impaired apoptosis
carcinogenesis [J]. Med Sci Monit, 2003, 9(7): SR53-
SR66.

Lee J A, Shin M R, Park H J, et al. Scutellariae Radix and
citri reticulatae pericarpium mixture regulate PPAR v/
RXR signaling in reflux esophagitis [J]. Evid Based
Complement Alternat Med, 2022, 2022: 6969241.

Irwin M R, Olmstead R, Carroll J E. Sleep disturbance,

in gastric

sleep duration, and inflammation: A systematic review
and meta-analysis of cohort studies and experimental
sleep deprivation [J]. Biol Psychiatry, 2016, 80(1): 40-52.
Kutluana U, Kilciler A G, Mizrak S, et al. Can neopterin
be a useful immune biomarker for differentiating gastric
intestinal metaplasia and gastric atrophy from non-
atrophic  non-metaplastic ~ chronic  gastritis?  [J].
Gastroenterol Hepatol, 2019, 42(5): 289-295.

Bk, WAE, MBS BYETRIRTEREE R
T IT RO B ML A A B 20 (D], BevE I,
2020, 41(11): 1569-1572.

Cai C Z, Huang S J, Zeng L H, et al. Curative effect of
Jiangni Yizhong Decoction on gastroesophageal reflux
disease and its effect on serum inflammatory factors [J].
Shaanxi J Tradit Chin Med, 2020, 41(11): 1569-1572.
Humer E, Piech C, Brandmayr G. Metabolomics in sleep,
insomnia and sleep apnea [J]. Int J Mol Sci, 2020, 21(19):
7244.

Wang C C, Lung F W. The role of PGC-1 and Apoe4 in
insomnia [J]. Psychiatr Genet, 2012, 22(2): 82-87.

Pan X L, Nie L, Zhao S Y, et al. The association between
insomnia and atherosclerosis: A brief report [J]. Nat Sci
Sleep, 2022, 14: 443-448.

HEF, IMERE, & R, & BT LC-MSHARME S
A5t B R K RIS ST R [J]. heh Ry R,
2021, 36(6): 3151-3156.

Zu G X, Sun Q Q, Li L, et al. Study on serum markers of
chronic atrophic gastritis rats based on LC-MS technique
[J]. China J Tradit Chin Med Pharm, 2021, 36(6): 3151-
3156.

Kutluana U, Simsek I, Akarsu M, et al. Is there a possible
relation between atrophic
atherosclerosis? [J]. Helicobacter, 2005, 10(6): 623-629.

Torisu T, Takata Y, Ansai T, et al. Possible association of

gastritis and premature

atrophic gastritis and arterial stiffness in healthy middle-
aged Japanese [J]. J Atheroscler Thromb, 2009, 16(5):



$45%5 F11H 2022511 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 11 November 2022 - 2187 -

[32]

[34]

[35]

[38]

[39]

[40]

691-697.
Wang X H, He Q, Jin D H, et al. Association between
Helicobacter  pylori  infection  and  subclinical

atherosclerosis: A systematic review and meta-analysis
[J]. Medicine, 2021, 100(46): €27840.

Asekritova A S, Kylbanova E S, Emelyanova E A, et al.
Gastroesophageal reflux disease in association with lipid-
metabolic indicators at the Yakutsk [J]. Wiad Lek, 2015,
68(4): 449-453.
des Varannes

S B, Cestari et al.

adults

R, Usova L,

Classification  of suffering from typical
gastroesophageal reflux disease symptoms: Contribution
of latent class analysis in a European observational study
[J]. BMC Gastroenterol, 2014, 14: 112.

Ye X X, Wang X Q, Wang Y F, et al. A urine and serum
metabolomics study of gastroesophageal reflux disease in
TCM syndrome differentiation using UPLC-Q-TOF/MS

[J]. J Pharm Biomed Anal, 2021, 206: 114369.

W%, 2 7 ORI, 55 . th 2B ie R AR AE HI AL B

FUREEE [7]. 30T R B 245 K544k, 2022, 24(1): 178-181.
Jiang J X, Li N, Zhao L R, et al. Advances in research on
mechanism of Chinese medicine for preventing and
treating insomnia [J]. J Liaoning Univ Tradit Chin Med,
2022, 24(1): 178-181.

NN, 3 H B, SRR IR LR 7
J& G R 25 (0] A R R 2 2R T, 2022, 40(5):
138-141.

Yu X G, Xin E D, Yang W Y, et al. Research progress on
mechanism of primary insomnia and clinical medication
[7]. Chin Arch Tradit Chin Med, 2022, 40(5): 138-141.
ERHE, UL U, R &L PRI IR S A B R AT
B [J]. AR PR 24T, 2021, 39(5): 166-170, 289.

Ji Y J, Shen H, Zhu L. Research progress on traditional
Chinese medicine in treatment of chronic atrophic
gastritis [J]. Chin Arch Tradit Chin Med, 2021, 39(5):
166-170, 289.

Yoshida N. Cytokine expression in GERD [J]. Nihon
Rinsho, 2007, 65(5): 813-821.

Altomare A, Guarino M P L, Cocca S, et al

[41]

[42]

[43]

[44]

[43]

[46]

Gastroesophageal reflux disease: Update on inflammation
and symptom perception [J]. World J Gastroenterol,
2013, 19(39): 6523-6528.

BORR, B 25, VLSRR, 55 28 T A0 A I S R
TIE 0% J 22 4 b B4 2 =2 00 E T 9 [D]. TR REZ, 2020,
51(20): 5177-5186.

Nie X, Pang L, Jiang H J, et al. Study on specific
chromatogram and content determination of multi-index
components about material reference of classic
prescription of Huaganjian [J]. Chin Tradit Herb Drugs,
2020, 51(20): 5177-5186.

Kim S, Hong K B, Jo K, et al. Quercetin-3- O-
glucuronide in the ethanol extract of Lotus leaf (Nelumbo
nucifera) enhances sleep quantity and quality in a rodent
model via a GABAergic mechanism [J]. Molecules,
2021, 26(10): 3023.

Skiba M A, Szendzielorz K, Mazur B, et al. The
inhibitory effect of flavonoids on interleukin-8 release by
human gastric adenocarcinoma (AGS) cells infected with
cag PAI (+) Helicobacter pylori [J]. Cent Eur J Immunol,
2016, 41(3): 229-235.

Gupta S S, Azmi L, Mohapatra P K, et al. Flavonoids
from whole Plant of Euphorbia hirta and their Evaluation
against Experimentally induced Gastroesophageal Reflux
Disease in Rats [J]. Pharmacogn Mag, 2017, 13(Suppl 1):
S127-S134.

IR, VF R, B, S TP AT AT AUt e R
JoT & AR B AT 4 A (0], I 22k & 2021, 46
(21): 5486-5495.

XuJ X, Xu J, Cao Y, et al. Modern research progress of
traditional Chinese medicine Paconiaec Radix Alba and
prediction of its Q-markers [J]. China J Chin Mater Med,

2021, 46(21): 5486-5495.

Ouyang Y M, Li L H, Ling P. Nobiletin inhibits
helicobacterium  pylori  infection-induced  gastric
carcinogenic  signaling by blocking inflammation,

apoptosis, and mitogen-activated protein kinase events in
gastric epithelial-1 cells [J]. J Environ Pathol Toxicol
Oncol, 2020, 39(1): 77-88.

[FT4E%4 ) K1)



