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Network Pharmacology of the Mechanism of Huagan Decoction in the Treatment of Chronic

Gastritis and Non — Alcoholic Fatty Liver Disease Based on the Theory of Homotherapy for

Heteropathy
SHENG Dandan',YANG Fan',GUO Hongju',QIAN Qifang’,LIU Fang’,SHI Ning'
(1. PLA Strategic Support Force Medical Center ,Beijing .China 100101; 2. The First Affiliated Hospital of Army Medical University . Chongging .
China 400038 )
Abstract: Objective To investigate the network pharmacology of the mechanism of Huagan Decoction in the treatment of chronic
gastritis and non — alcoholic fatty liver disease (NAFLD) based on the theory of homotherapy for heteropathy. Methods The potential
active components of Huagan Decoction and the corresponding targets were predicted by the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP). The disease — related targets were obtained by the GeneCards, OMIM and
TTD databases, and the common targets of Huagan Decoction in the treatment of chronic gastritis and NAFLD were obtained by
the Venny 2.1 online software. The drugs — active components — targets network was drawn by the Cytoscape_v 3. 8.0 software. The
protein — protein interaction (PPI) network of common targets was drawn by the String database and Cytoscape_v 3.8.0 software.
The GO biological function enrichment analysis and the KEGG pathway enrichment analysis were performed by the R software.
The top three target proteins with the higher degrees and their corresponding active components of drugs were verified by the
molecular docking. Results Twenty — three active components of Huagan Decoction were screened out, including quercetin,
kaempferol , naringenin and nobiletin. Thirty — six potential targets of Huagan Decoction in the treatment of chronic gastritis and
NAFLD were obtained, some of which were key targets, including interleukin — 1 B (IL = 1 B), epidermal growth factor receptor
(EGFR) , cellular tumor antigen P53 (TP53), tumor necrosis factor (TNF) ,interleukin — 6 (IL — 6) and so on. The above key
targets might play a role through the advanced glycation end products — receptor for advanced glycation end products (AGE —

RAGE) signal pathway, Janus tyrosine protein kinase — signal transduction and activator of transcription (JAK — STAT) signal
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pathway , interleukin — 17 (IL — 17) signal pathway and so on. The results of the molecular docking showed that the main active

components of Huagan Decoction (squalene, quercetin, paeoniflorin, kaempferol and 4 — O — methyl — paeoniflorin) could be well

combined with target proteins such as albumin (ALB),IL — 6 and TNF - «. Conclusion

Huagan Decoction plays a role by

regulating the inflammation progress, lipid accumulation and oxidative stress through the synergistic effects of multi — components,

multi — targets and multi — pathways.

Key words: Huagan Decoction;chronic gastritis;non — alcoholic fatty liver disease;homotherapy for heteropathy ;network pharmacology;

molecular docking;active components
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Fig.1 Venn diagram of the common targets of Huagan Decoction

in the treatment of chronic gastritis and NAFLD
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Decoction in the treatment of chronic gastritis and NAFLD
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Fig.2 Drugs — active components — targets network of Huagan Decoction in the treatment of chronic gastritis and NAFLD
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Fig.5 Bubble diagram of targets of Huagan Decoction in the treatment of chronic gastritis and NAFLD based on the GO bio — concen-

tration analysis
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Fig.7 Molecular docking of active components of Huagan Decoction with key targets

J& W 2R A A ) AR T MR R B A DAL PR
YU 55 U PUBCEY E 2R AR Yihe , nl o i
I DNA B R0 RN R A R
() 2 A 200 AT Ak A I A o SRR T B i A
PIREACETA YT NAFLD Y e 02 1 B S /N B, A
B R AT 3E 1 p38 E 43 4 A O (MAPK) 18 % 4E
F5 1 B T R 20 B pE AR T, BHAE HP A S B R
1) &2 -2 FE B IR IR B S S NAFLD 78 K U
it e 2238 2ok H ] MA PK 38 6 08 A B 0AR L AR i
Y024 R AEIGIT NAFLD 7 R o 1L 25 18 Al 3l 3o [ A%
BE i E BT, R TNF - o ML - 18 K, Fif—
AAL UK AZERR E 2 IR 1 n Rk P i J R A

28

AR A HepG2 R AP, L 2% B nl e o 10 <t 17 A4
i AS N s (= IR AR € PSRN SR
1 04 1 SR BRN S AL B B, a1 SR BT AR T
NAFLD f)f6¢ 1 25 49520 Al Bz 28 BE VRl 19 2 A 1 2R
iE , AT A R ) 22 T 9 R AR SC B (UM TEAE | S T
5 LT ARV E ) 270 BAO SRS (R SIS & B A
B Z AT 3 G ] AKCT G A A B R AR
(MMP9) 2517 B 4 8 T, iR L BUHAE B R
AR B ST o i PRI B 45 R s, NAFLD fE % 5 A B2
FR5 MUY P = e R AR R A UK CF
WAL, s 2 2 I 2 K7 Tk 3 B B 3% a3
NAFLD f835 B HLIE"  J1 BR B 3 — i 22 H A A 2 I



2022 4F 12 H 20 H 55 31 #4524 1)
Vol. 31,No. 24, December 20,2022

China Pharmaceuticals

HFRE-
Pharmacy Articles

FAG W, 38 w0 A b s v T A BRI T
AL LA B R Y B, ] HP 5] R Y 5 ORE J
Yulao) R ARG F b 1| Bk B 2R T 9] 4 JHF O I e
BBE WA R IE R AL RSB RE BTN
NAFLD3! B — 2§ s — FiA ) £ 1, 76 25 Fh 15 e
Joa AR T AE R, DLt & B I RE A A A
fie 2 3% K15 S A NAFLD 3 =340k Ak T 8 3= 2
MR ER LA B AR RN BR B 3R AR PR O R A
SRR VR

FEAT AT 518 0 B R A NAFLD (232 450 25 361,
PPI [ 45 [ v B (B HE 4% 5 10 A9 S 50f TNF, IL - 6,
ALB,IL - 1B,EGFR, TP53,CXCL8 £ . 181 & & 7r 40 41
2P RN B R A A MR FE JORE St R
155 G S WO, 18 R ML T e 4 A 3 ok o W — R
G R F AR IR F (AN TL - 6 FTIL — 1) SE4E i
240 BRI A L, 32 6 P IR o A SR A L T A
21 B FN B bR O 440 B P 3 3R 1 O3 WA TNF — o 1L —
12 NSk ik 7 - 1 (MCP - 1) % & ¥
F35] INF - o, IL - 6, 1L - 1B ¥ HIE R T, R 1k
2N HR Y B A A RO TNF — o AT 2 5 20 6 400 A oA
T, MR AR IE T R R B E Bm &) 2 B 3
JEEA51453 130 ~ 370 AR 1L — 1B HE SE A AL/ INER L IL - 18 1)
15 IR AT S BU™ E Y H AT SR AR A IL - 18 6k
AR /N R, HP JB G S S0 b MR A0 6 A I 5 A4 g
SEALGD SN, SR BRI S 0 1L - 6 RRLk
FEIR WG Thy, / Treg J M5 , i — 20 T80 A By g
s FITEE P 9 s 1 & A R R A0 I TR A 59T K B
HP [APER A I IL - 6 KV B3 & T ARG, H 518
P R A GOk S TPS3 2 i 30 ) 2 1, A K
DNA #5345 H i S BEVE T, HP G vl BB S 80H L i 4 fifg
DNA F5FECAE AN L 33X 7T RE G N 5 26 5240 it 28 722 A1 2
B4 XL e P e A XU 420 NAFLD S BE G )32, 7
Bl DA A2l P S I 78 3 P RS P S W P IF 48 (NASHD) |
JHF 248 M SR B0 R 9 , o SR ARG ) e I A OGP s
FERLTCTNF = o FIL — 6 0] 35 S I i 7 2 B A i 5
FHCHC, BRI 5 A5 1% 2 7E 1L - 6 BB/ ER
A K 25 25 2 ) s Rie TR R = 00 IDE B s AR
PELSTFE JIF 40 i v, T - 18 AE A 1 IE 7 B A0 H- 3 = g
() R A O NAFLD #1310 - 18 /K °F 8 3% Tt
{0 IL — 1B 3R AT 3G A A IL - 17 FITNF - o B3R
3K TR P53 403 R0 £ 2 Ak o) 5 i #E NAFLD B8 /)N B
oL IL - 1B Bk IL — IR 6 BRI /)N BRUTFIIE 98 5 A £F
Hefb47) TPS3 1 NAFLD () A& MLl A B EEAE T,
TE HepG2 Fl Huh7 2 il £ v, 410 TP53 238 W] ekl /b F5 e
PR g 75 5 1 i T SR AR 4805 78 TPS3 Bl R B AL /N U,

JE R 350 RN ot 2 R 2 1400 AR I A 32 23
A ) AR AR R A B AR A ARAE , I 3 A
SRR DR DR A R S 2 HL A A 1, TR T 12 1
R 5 38 o O I B B R AR W R R D5 AR P LA
HeAl ARAE , NI A ST NAFLD /EH

GO A=W Dife & /A ah AR Bow |, AL BRI 7 18 Pk
B RANAFLD 2 5 2R Yl B2, ¥ B 240 il
oy o T UIRET 1z, Ul WAL I RIVA T 18 1 R
NAFLD J& 20 5 23 i 1 i B2 . KEGG 3 [ & 543 Hr
R R A A5G T VE FHHES | 3 1Y GBI %4 AGE -
RAGE {5 5 #% \JAK — STAT {5 5@ i% IL - 1715 51
B M2 R R 2 ERE S B ) SRR, AGE R i
AGE / RAGE / B[N F - «B(NF - «B) i i~ 8 F ¥ Al
WA 3 RO LR Ak 1 & H 8 1 B fig 50 AGE -
RAGE {5 518 J{ .2 5 NAFLD 1y J& . AGE 5| E Y %
i T AL I 7T 2 NAFLD A a7 B 1 IR 728 1 2 8
NASH FEFZAEARS1 i A8 A0 0 3R 98 5 1 2575 5 AGE
B =452 AGE 5 RAGE 254 )5 115 AGE — RAGE {5
5IE K, 2 R AN R R AE P AGE - RAGE
15 5 3 fif 5 S0 0L SR AR E T S P B I PR AT 5%
kil , I AGE FIRAGE 43ilid 2, FEUNLBE AT T
I NAFLD BT PR e sl 21 A6 54 4] AGE By 7= A=
FHWT AGE 5 RAGE M AH B AEH , A7 AU iR T 18 Pk H
J MINAFLD A58 F Bt . JAK — STAT i A S e e 7
AR AE HP L T 300 B AR RE R AR i AR, A
IE L OE STATL A JEFR P PESET-FEAR 1(PD - L1) 3R
S (11 M T N 1 T 5 A O DI £ O 71 i 2o VA L v
B g A SR LoS) S M R 2R T S ] JAK - STAT
A [ 5 FEDUIR IR AE FE 56 571 JAK — STAT i B 78 - &
Joa AL A7 22 b G HEAE PSS e ARG 1 I S A A
ANERHR JFE I A %) )8R 2475 200 L 3 3 0 R e 1 R AR
R IL - 18,y T & (IFN - y) ,IL - 12, B fkH -+
Bk 4(CCL4) , CCLS i 40 — I 20 it 45 V% il 8 9 7
(GM - CSF)##I% AFMER JAK - STAT 1 /3 FINF - kBf5 5
& T I 5 T I A M 4051597 o LU A% W ] 3 3 e AU Ab ANt
PR TR IR I A M, XoF 22 b JFF 5 2 #5836 7 7 L0
Th,, 2053 W4 B 412 5 40 i PRl 176 HP RS 3000 B 3R
i R 32 AR IS I PR AF T 45 R R, R L
IL - 17 K- 518 1 B 2™ R B 2 I AH C ) oy 3%
ML IL = 17 /1L - 21 8l IL - 17 /1L - 23512 54855 Th,
4103641 NAFLD 9 &AL 6 I ZFh G2 40 i A =
P 5 P 2o B e e e DR AR AL 65)TL — 17 FE X A R 1
o R A% 0 VR o NAFLD B R K B Thy, / Treg 25 A7
Th,, 20 M0 HC A9 B 58 8 0 P20 - 17 K43 ee) I - 17
AR F A0 Kupffer 4110 2R 2000, 5 S b i

29



AFRE-

Pharmacy Articles

China Pharmaceuticals

2022 4F 12 H 20 H 45 31 34 24 1)
Vol. 31,No. 24, December 20,2022

L O SO R TN i S R e S B < R A S e

A LT IL - 17 3 Fe ik 2 (e A JH- 20 A8 AR ot , ‘5 B4

L5455 7 AE TR E J L8 T — 17 3 3 06 Kupffer

YA, S0 KA IL — 6 FITNF — o, NG AFET 2L

AT AL E L JE Y Thy, / Treg A, Bl 45 17 28 70 Mk Bz

ZA[3E 3 Tim — 3 A TLR4 — MyD88 — NF — kB {55 518 %

HE+F Thy, / Treg V-4 , 01 75 2 1 N TR 22155 3 109 401

BT FRBFST 45 W], AGE - RAGE, JAK — STAT,

IL - 171553 ¢ 5180 B 2 M NAFLD 1 &k 2k 5k e

YA G AR I RO R A vl el S EH T2 &5 %

I B AR S FA VR

LR LTIk T 2 B 2E T P L X R R

XA BEIA T A2 R A NAFLD (36 P B 4 W8 7E 1

FHEE S A0 FALRIEEAT T 015480, B3R 1 A6 RiE

2y 2 2 R B RIAE L 5 ) 9 S

JE 5T SR AR AL T & HE 7 388 o {5 1 D 24 24 3y

T TN T 4 B RV AR AL o A A S R T R S Y

T P B3 7T RE 5 A8 3 IV S PR W I i o A — 3K,

R A8 D3 176 1 15 53 X s 2 B0 g 40 o P R

FH o AR B 5 v 75 XV AR O o 34T i — 20 i L e

LAl

5% 3k

[1] BACHA D, WALHA M, BEN SLAMA S, et al. Chronic gastritis
classifications[J ]. Tunis Med,2018,96(7) :405 — 410.

[2] BANKS M, GRAHAM D, JANSEN M, et al. British Society of
Gastroenterology guidelines on the diagnosis and management
of patients at risk of gastric adenocarcinomalJ]. Gut,2019,68(9) :
1545 - 1575.

(3] W% #h . Se 3B IF 48 77 BF AR LR AR L B K06 R 7 A5
], AAEE,2020(14) :699 - 700.

(4] Rk . BMARATBRERRETLEF T HRA L
AR EFFal]] kP E,2021,36(9): 1438 -
1441,

[5] FAk# . FEBSHmBETHERARREE XM
AT RS G T] RS & ,2021,14(24)

47 - 50.
(6] 4T, T FoL. AFA B a7 RmE £ 120 4189106k
WAE[]]. PEPELRE S E,2009,15(12):978.

[7] ESLAM M, NEWSOME PN, SARIN SK, et al. A new definition
for metabolic dysfunction — associated fatty liver disease: An
international expert consensus statement [J]. J Hepatol,, 2020,
73(1):202 - 209.

[8] FERGUSON D, FINCK BN. Emerging therapeutic approaches
for the treatment of NAFLD and type 2 diabetes mellitus [J].
Nat Rev Endocrinol ,2021,17(8) : 484 — 495.

(9] Paek BB LM B R4 . BT P E
B RERFRL(2017)[J]. + B & E,2017,58(19):

30

1706 — 1710

[10] A4t BE 270 . AT AL B & “ W BR 7 % "6 7 Hp M
MAZ MR K7 MRt B A B R GBR AR & 17 69%all].
FE PG E LSS EE,2019,27(3):186 - 189.

[11] 38 ¥, skAbA, mar &, 5 . LA LS 28 4 SR AT BUm s %
1 BAT A AT ARG R X RAR[T]. i
P & ,2019,41(12):1827 - 1830

[12] MWRE,FEFE, L Bb. IFALASAF RIS e
R R AT E AR GRS e AR ]. P B £y A 5
% %,2021,27(4):82 - 87.

[m]%x# ACHT AL o 97 2 BB Rk A5t AR T8 A g I 1
97 89 16 RAF T[T, #8 osm#t 5% ,2020,23(5):61 -

[14] % &,%F & . W G 2 B8 ERA B

PR T R e W R AT R[] PR EL S B R T
J %&,2017,5(31):81.
[15] & #,% Jo 2406, % . AT W% 5% PR

FT L ey R s B AR AL AR R[], 2B ERZ,
2021,32(1):238 - 242.

[16] CHENG DD, HE C, Al HH, et al. The Possible Role of Helico-
bacter pylori Infection in Non — alcoholic Fatty Liver Disease[J].
Front Microbiol ,2017,8:743 — 750.

[17] PIROUZ T, ZOUNUBI L, KEIVANI H, et al. Detection of
Helicobacter pylori in paraffin — embedded specimens from
patients with chronic liver diseases, using the amplification
method[ J]. Dig Dis Sci,2009,54(7) : 1456 — 1459.

[18] CINDORUK M, CIRAK MY, UNAL S, et al. Identification of
Helicobacter species by 16S rDNA PCR and sequence analy-
sis in human liver samples from patients with various etiolo-
gies of benign liver diseases[J]. Eur J Gastroenterol Hepatol,
2008,20(1):33 - 36

[19] PELLICANO R, MENARD A, RIZZETTO M, et al. Helico-
bacter species and liver diseases : association or causation?[J].
Lancet Infect Dis,2008,8(4) :254 — 260.

[20] PANG B, XU XG, LU Y, et al. Prediction of new targets and
mechanisms for quercetin in the treatment of pancreatic cancer,
colon cancer, and rectal cancer[J]. Food Funct,2019,10(9) :
5339 - 5349.

[21] YI H,PENG HY, WU XY, et al. The Therapeutic Effects and
Mechanisms of Quercetin on Metabolic Diseases: Pharmaco-
logical Data and Clinical Evidence[J]. Oxid Med Cell Longev,
2021,2021:6678662 — 6678677.

[22] ZHANG S, HUANG J, XIE XQ, et al. Quercetin from Polygo-
num capitatum Protects against Gastric Inflammation and
Apoptosis Associated with Helicobacter pylori Infection by
Affecting the Levels of p38MAPK, BCL. = 2 and BAX [J].
Molecules,2017,22(5) : 744 — 760.

[23] ORTAC D, CEMEK M, KARACA T, et al. In vivo anti -
ulcerogenic effect of okra (Abelmoschus esculentus) on ethanol —

induced acute gastric mucosal lesions [J]. Pharm Biol, 2018,



2022 4F 12 H 20 H 55 31 #4524 1)
Vol. 31,No. 24, December 20,2022

China Pharmaceuticals

BFRE-
Pharmacy Articles

56(1):165 - 175.

[24] WU L,SUN J, LIU L, et al. Anti — toll — like receptor 2 anti-
body ameliorates hepatic injury, inflammation, fibrosis and ste-
atosis in obesity — related metabolic disorder rats via regulat-
ing MAPK and NF - kappaB pathways [J]. Int Immunophar-
macol,2020,82:106368 — 106377.

[25] LI QC,HU XX, XUAN YH, et al. Kaempferol protects ethanol —
induced gastric ulcers in mice via pro — inflammatory cyto-
kines and NO [J]. Acta Biochim Biophys Sin (Shanghai) ,
2018,50(3):246 — 253.

[26] TIE FF,DING J,HU N, et al. Kaempferol and Kaempferide At-
tenuate Oleic Acid — Induced Lipid Accumulation and Oxida-
tive Stress in HepG2 Cells [J]. Int J Mol Sci, 2021,22(16) :
8847 - 8860.

[27] ZENG WF, JIN LT,ZHANG FY, et al. Naringenin as a poten-
tial immunomodulator in therapeutics [J]. Pharmacol Res,
2018,135:122 - 126.

[28] BAO L, LIU F, GUO HB, et al. Naringenin inhibits prolifera-
tion, migration, and invasion as well as induces apoptosis of
gastric cancer SGC7901 cell line by downregulation of AKT
pathway[ﬂ. Tumour Biol,2016,37(8):11365 — 11374.

[29] NAMKHAH Z, NAEINI F, MAHDI REZAYAT S, et al. Does
naringenin supplementation improve lipid profile, severity of
hepatic steatosis and probability of liver fibrosis in overweight /
obese patients with NAFLD? A randomised, double — blind,
placebo — controlled, clinical trial [ J]. Int J Clin Pract, 2021,
75(11):e14852 — 14862.

[30] OUYANG YM, LI LH, LING P. Nobiletin Inhibits Helicobacte-
rium pylori Infection — Induced Gastric Carcinogenic Signal-
ing by Blocking Inflammation, Apoptosis, and Mitogen — Acti-
vated Protein Kinase Events in Gastric Epithelial — 1 Cells[J].
J Environ Pathol Toxicol Oncol ,2020,39(1):77 — 88.

[31] KIM YJ, YOON DS, JUNG UJ. Efficacy of nobiletin in improv-
ing hypercholesterolemia and nonalcoholic fatty liver disease
in high - cholesterol diet — fed mice [J]. Nutr Res Pract,
2021,15(4):431 - 443.

[32] WANG WW, GU WL, HE C, et al. Bioactive components of
Banxia Xiexin Decoction for the treatment of gastrointestinal
diseases based onflavor—oriented analysism. JEthnopharmacol,
2022,291:115085 - 115096.

[33] GUMEDE NM, LEMBEDE BW,NKOMOZEPI P, et al. § - si-
tosterol mitigates the development of high — fructose diet — in-
duced nonalcoholic fatty liver disease in growing male Sprague
— Dawley rats[J]. Can J Physiol Pharmacol, 2020, 98(1):44
- 50.

[34] FENG S, DAI Z,LIU AB, et al. Intake of stigmasterol and be-
ta — sitosterol alters lipid metabolism and alleviates NAFLD
in mice fed a high — fat western — style diet[J]. Biochim Bio-
phys Acta Mol Cell Biol Lipids, 2018, 1863 (10) : 1274 —

1284.

[35] SUN X,GLYNN DJ,HODSON LJ,et al. CCL.2 - driven inflam-
mation increases mammary gland stromal density and cancer
susceptibility in a transgenic mouse model [J]. Breast Cancer
Res,2017,19(1) :4 - 18.

[36] ESSADIK A, JOUHADI H, RHOUDA T, et al. Polymorphisms
of Tumor Necrosis Factor Alpha in Moroccan Patients with
Gastric Pathology : New Single — Nucleotide Polymorphisms in
TNF — alpha( = 193) (G/ A) [J]. Mediators Inflamm, 2015,
2015:143941 - 143946.

[37] TAKEUCHI T, MIURA S, WANG L, et al. Nuclear factor —
kappaB and TNF - alpha mediate gastric ulceration induced
by phorbol myristate acetate [J]. Dig Dis Sci, 2002, 47 (9) :
2070 - 2078.

[38] TU S,BHAGAT G,CUI G, et al. Overexpression of interleukin —
1beta induces gastric inflammation and cancer and mobilizes
myeloid — derived suppressor cells in mice [J]. Cancer Cell,
2008,14(5):408 - 419.

[39] SHIGEMATSU Y,NIWA T,REHNBERG E,et al. Interleukin —
lbeta induced by Helicobacter pylori infection enhances
mouse gastric carcinogenesis [J]. Cancer Lett,2013,340(1):
141 - 147.

[40] SCHINNERLING K, AGUILLON JC, CATALAN D, et al. The
role of interleukin — 6 signalling and its therapeutic blockage
in skewing the T cell balance in rheumatoid arthritis [J]. Clin
Exp Immunol, 2017, 189(1):12 - 20.

[41] AZADEGAN - DEHKORDI F,BAGHERI N,SHIRZAD M,et al.
Correlation Between Mucosal IL — 6 mRNA Expression Level
and Virulence Factors of Helicobacter pylori in Iranian Adult
Patients With Chronic Gastritis[J]. Jundishapur J Microbiol ,
2015,8(8):e21701 — 21706.

[42] HNATYSZYN A, SZALATA M, SKRZYPCZAK - ZIELINS-
KA M, et al. DNA variants in Helicobacter pylori infected pa-
tients with chronic gastritis, dysplasia and gastric cancer[]].
Adv Med Sci,2019,64(1):79 — 84.

[43] VIDA M, GAVITO AL, PAVON FJ, et al. Chronic administra-
tion of recombinant I, — 6 upregulates lipogenic enzyme ex-
pression and aggravates high — fat — diet — induced steatosis
in IL — 6 — deficient mice[J]. Dis Model Mech,2015,8(7) :
721 -731.

[44] BARBIER L, FERHAT M, SALAME E, et al. Interleukin — 1
Family Cytokines:Keystones in Liver Inflammatory Diseases[J].
Front Immunol,2019,10:2014 — 2032.

[45] MOSCA A, CRUDELE A, SMERIGLIO A, et al. Antioxidant
activity of Hydroxytyrosol and Vitamin E reduces systemic in-
flammation in children with paediatric NAFLD [J]. Dig Liver
Dis,2021,53(9) : 1154 - 1158.

[46] ALEGRE F, PELEGRIN P, FELDSTEIN AE. Inflammasomes
in Liver Fibrosis [ J ]. Semin Liver Dis, 2017 ,37(2) :

31



HFRE
Pharmacy Articles

China Pharmaceuticals

2022 4F 12 H 20 H 45 31 34 24 1)
Vol. 31,No. 24, December 20,2022

119 - 127.

[47] DE ROOS B, RUNGAPAMESTRY V,ROSS K, et al. Attenua-
tion of inflammation and cellular stress — related pathways
maintains insulin sensitivity in obese type I interleukin — 1 re-
ceptor knockout mice on a high — fat diet [I]. Proteomics,
2009,9(12):3244 - 3256.

[48] ZHANG XQ, LIN YM, LIN SS, et al. Silencing of functional
p53 attenuates NAFLD by promoting HMGB1 - related au-
tophagy induction[ J ]. Hepatol Int, 2020, 14(5) : 828 — 841.

[49] LIU YY, WANG MJ, XU W, et al. Active vitamin D supple-
mentation alleviates initiation and progression of nonalcoholic
fatty liver disease by repressing the p53 pathway[J]. Life Sci,
2020,241:117086 - 117093.

[50] YU T,ZHENG YP, WANG Y, et al. Advanced glycation end
products interfere with gastric smooth muscle contractile marker
expression via the AGE / RAGE / NF — kappaB pathway [J].
Exp Mol Pathol ,2017,102(1) :7 - 14.

[51] ASADIPOOYA K, LANKARANI KB,RAJ R, et al. RAGE is a
Potential Cause of Onset and Progression of Nonalcoholic Fatty
Liver Disease [J]. Int J Endocrinol, 2019, 2019: 2151302 -
2151312.

[52] TAKEUCHI M, TAKINO JI,SAKASAI — SAKAI A, et al. Toxic
AGE (TAGE) Theory for the Pathophysiology of the Onset /
Progression of NAFLD and ALD [J]. Nutrients, 2017, 9(6) :
634 - 656.

[53] OTT C,JACOBS K,HAUCKE E, et al. Role of advanced glyca-
tion end products in cellular signaling[J]. Redox Biol,2014,2:
411 - 429.

[54] RATZIU V,MUNTEANU M,CHARLOTTE F,et al. Fibrogenic
impact of high serum glucose in chronic hepatitis C[J]. ] Hep-
atol,2003,39(6) : 1049 - 1055.

[55] LI X,PAN KF, VIETH M, et al. JAK — STATI Signaling Path-
way Is an Early Response to Helicobacter pylori Infection and
Contributes to Inmune Escape and Gastric Carcinogenesis[J].
Int J Mol Sci,2022,23(8):4147 — 4157.

[56] 11 K, YUAN DW, YAN R, et al. Stigmasterol exhibits potent
antitumor effects in human gastric cancer cells mediated via
inhibition of cell migration, cell cycle arrest, mitochondrial me-
diated apoptosis and inhibition of JAK / STAT signalling path-
way[ J].J BUON,2018,23(5):1420 - 1425.

[57] QIN Y,HE LY,CHEN Y, et al. Quercetin affects leptin and its
receptor in human gastric cancer MGC — 803 cells and JAK -
STAT pathway [J]. Xi Bao Yu Fen Zi Mian Yi Xue Za Zhi,
2012,28(1):12 - 16.

[58] GAO B, WANG H, LAFDIL F, et al. STAT proteins — key
regulators of anti — viral responses, inflammation, and tumori-
genesis in the liver[J].J Hepatol,2012,57(2) :430 — 441.

[59] WANG FX,ZHANG X,LIU WX, et al. Activated Natural Killer
Cell Promotes Nonalcoholic Steatohepatitis Through Mediating

32

JAK/ STAT Pathway [J]. Cell Mol Gastroenterol Hepatol ,
2022,13(1):257 - 274.

[60] XIAO XL, HU QC,DENG XY, et al. Old wine in new bottles:
Kaempferol is a promising agent for treating the trilogy of liver
diseases[ J]. Pharmacol Res,2022,175:106005 — 106017.

[61] YAN ZB,ZHANG JY,LYU YP, et al. Helicobacter pylori — in-
duced REDD1 modulates Th17 cell responses that contribute
to gastritis [J]. Clin Sci (Lond) , 2021, 135 (22) : 2541 -
2558.

[62] ARACHCHI PS,FERNANDO N, WEERASEKERA MM, et al.
Proinflammatory Cytokine IL — 17 Shows a Significant Asso-
ciation with Helicobacter pylori Infection and Disease Severi-
ty [J]. Gastroenterol Res Pract, 2017, 2017 : 6265150 —
6265156.

[63] MORRISON PJ, BALLANTYNE SJ, KULLBERG MC. Inter-
leukin — 23 and T helper 17 - type responses in intestinal in-
flammation:from cytokines to T — cell plasticity[J]. ITmmunology,
2011,133(4):397 - 408.

[64] DEWAYANI A, FAUZIA KA, ALFARAY RI, et al. The Roles
of IL = 17,1IL = 21, and IL - 23 in the Helicobacter pylori In-
fection and Gastrointestinal Inflammation: A Review[J]. Toxins
(Basel),2021,13(5) :315 - 333.

[65] VAN HERCK MA, WEYLER J, KWANTEN WJ, et al.
The Differential Roles of T Cells in Non - alcoholic Fatty
Liver Disease and Obesity [J]. Front Immunol, 2019, 10:
82 - 101.

[66] LI Y, JIANG HT, HAN LB, et al. MiR — 195 regulates CD40
to maintain Th17 / Treg balance in rats with non — alcoholic
fatty liver disease [J]. Biomed Pharmacother, 2020, 124:
109930 - 109939.

[67] GILES DA, MORENO — FERNANDEZ ME, DIVANOVIC S.
IL - 17 Axis Driven Inflammation in Non - Alcoholic Fatty
Liver Disease Progression[J]. Curr Drug Targets,2015,16(12):
1315 - 1323.

[68] BERLANGA A, GUIU - JURADO E, PORRAS JA, et al.
Molecular pathways in non — alcoholic fatty liver disease [J].
Clin Exp Gastroenterol ,2014,7:221 - 239.

[69] KOYAMA Y, BRENNER DA. Liver inflammation and fibro-
sis[J].J Clin Invest,2017,127(1) :55 - 64.

[70] ZHENG K, JIA J, YAN SH, et al. Paeoniflorin ameliorates ul-
cerative colitis by modulating the dendritic cell — mediated
TH,,/ Treg balance[J]. Inflammopharmacology, 2020, 28(6) :
1705 - 1716.

[71] WEI CB, TAO K, JIANG R, et al. Quercetin protects mouse
liver against triptolide — induced hepatic injury by restoring
Th17 / Treg balance through Tim — 3 and TLR4 — MyD88 -
NF - kappaB pathway[J]. Int Immunopharmacol, 2017, 53:
73 - 82.

O H 41 : 2022 - 05 - 10; &[0l F 82022 - 08 - 15)



