Bk 1 T EHE LSS IR ®F XX Vol.1 No. 1
2024 411 A Journal of Integrated Traditional Chinese and Western Medicine on Chronic Diseases Nov. 2024

EFRAEBBENS FHERARREE -2
R B I B LR RO 22

e EkaE’
(1. AFPEHRFE T WM 110847;2. A TFHEHKFEWEEK, LT WA 110032)

LT

 E: B8 A TRAHEZs THREARRA AR - EFEE57 TR ALRB R TR . &k 120
W 2h R4 2h B A% A (TCMSP ) 332 M A #ms 4, SF LT S5, 332D 25 M ), FF N Phrammarpper 2035 2 3K 4% 5%,
a¥eb . A% PharmGKb 2 #% % | GeneCard 4% & | DrugBank (4% & | Therapeutic Target Database 248 & TR & Jm e &, 1%
JAR 433 KB G4 sk gk 3SR ¥e b, A% ) String 2B B M 2 Yo, 5 & & ZAF W % protein—protein interaction netuorks, PPI ),
4% A R 4.3.3 = Cyloscape 2.4 7 Citispace 3% BUAzZ s $2.% . i@ 1 R 4.3.3 7 BiocManager & F# OrgDb &, % F2 R Studio 2
A7 B 7 A4 F (kyoto encyclopedia of genes and genomes, KEGG ) F= 2 B A 4K ( gene ontology, GO ) ‘& &0 #7., 1£ /A
Cytoscape 214, EI ARy -k @I ME X RB, &R FRFHMES R 104, A E( quercetin ), 1y
A ( kaempferol ) AEE 2 (luteolin ). @ #EAE B ( betulinic acid ) 5 10 AN .4 ; PPLE & ZAE N % 57733 RAC- o
& R BR | I RBR % 6 %8 ( RAC-alphaserine/threonine—proteinkinase , AKT1 ), & 28 /2 —6 ( interleukin—6, IL—6 ) i 55 37
58 - ( tumornecrosisfactor, TNF ), & 28 &A% -1 B (interleukin—1 B ,1L-1 B ). 2@ BLAF JE 40 /R p53( cellular tumor antigen p
53, TP53) F 16 MEFE - H K5 TRl R4EFe 8. COF R ELA TRBSMI ddsasy LitiraymieA=h
Bl 3P RAC R i BB A2, KEGG § 5 2% 46 iR U Aw 3h Bk i A ARACIE 34 A8 S ST A P 69 HB AL AR
#(advanced glycation end products, AGE ) —#& 2 At 25 K = 4 % 4 (receptor for advanced glycation end products, RAGE )
4% 5 18 % | H5 g BLIVLES 3— 90 B ( phosphatidylinositol 3—kinase, PI3K ) —%& @& B ( protein kinase B, AKT )1z 5 i85 %
A0S Tl s, WL - M - Fe b —BIEPAAFE] T MR E . AKTL IG5 Zh Bk B AR AR B3 3 AN X4 5
#i FR-ZFETHAL SRS ERMERN T S AL R S 5155 0 AT R a9 7657 1R, 2P Ak

% -PI3K/AKTAE 5838 7T ok 2 H R4t b 22—,

YEER I AREE(1998- ), 53, AL TWIBH BLAERE , DF9E 07 1]« TP PG BR 25 5 3RT 7 AT M0 50
BIAEE B NE(1975-), B, 0 FHIN, EARLIW, BULBTFE A S0, W1, BF005 1 SRR HER M PP R A5 GR YT N 2 BRI .

E-mail: 114284925@qq.com,

SRR AR, SO . ST 28 25 I A0 205 X BOR PR B0 - 1R 407 ORI DI REBGRAE O LEE [ ) ). PP RS S iV ek,

2024,1(1):39-47.

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

AE A AT, 0 4% i, £ 75 7. 5% TLR4/NF-k Bf5 5 il % %)
CBS+/ —/NERARTRG MR 95 R B i sz mm [ ] v [l 22
PRk, 2021,37(7 ): 1227-1232.

ST, B SCHE, AR, A Ay T AR T
PI3K/AKT/NF—« B/TNF 3 # By 16l RS 14 i i -9 freg ML )
()], e deit , 2022,38 (11): 1324-1332.

TR . 3T Nef2-NF- « BA{F 530 B I8 34 4T LPS-
ATPIE S E I AE A FI/ER LD ] bt b st
25 K2,2019.

IMRAN M, SALEHI B, SHARIFI-RAD J, et al. Kaempferol :
a key emphasis to its anticancer potential [J 1. Molecules,
2019,24 (12):2277.

REN J, LU Y, QIAN Y, et al. Recent progress regarding
kaempferol for the treatment of various diseases (review ) [J ].
Spandidos Publications, 2019, 18 (4 ): 2759-2776.
CALDERN-MONTA O J M, BURGOS-MORN E, PREZ-
GUERRERO C, et al. A review on the dietary flavonoid
kaempferol. [ J . Mini Reviews in Medicinal Chemistry,2011,
11(4):298-344.

LEE Y J, CHOI H S, SEO M J, et al. Kaempferol suppresses
lipid accumulation by inhibiting early adipogenesis in 3T3-L1
cells and zebrafish [ ] ]. Food Funct, 2015,6( 8 ): 2824-2833.
aklE, BOCER, MR Mk R SCHAT AW B A I 1R e

[57]

[58]

[59]

[60]

[61]

[62]

HURI B SEE R [ ). A Ri2Y,2021,52 (23 ): 7348-7357.
Tmg e R BCE AR VN AR RO/ LRI AT D 1
JEAR: PUIRAE, 2021

ALAM S, MUSTAFA G, ALAM M, et al. Insulin resistance in
development and progression of nonalcoholic fatty liver disease
(T Tt 55 55 Mg A e B SCRRCHL A ), 2016 (2):
211-217.

DONGIOVANNI P, RAMETTA R, MERONI M, et al. The
role of insulin resistance in nonalcoholic steatohepatitis and
liver disease development—a potential therapeutic target? [ J ].
Expert Review of Gastroenterology and Hepatology,2016,10(2 ):
1-14.

OTSUKA M, KISHIKAWA T, YOSHIKAWA T, et al. The role
of micrornas in hepatocarcinogenesis : current knowledge and
future prospects [ J]. Journal of Gastroenterology,2014,49 (2 ):
173-184.

NG E, CHONG W W S, JIN H, et al. Title Differential expression
of micrornas in plasma of patients with colorectal cancer : a
potential marker for colorectal cancer screening [ J ]. Semantic
Scholar,2009,58 (10 ): 1375-1381.

GJORGJIEVA M, SOBOLEWSKI C, DOLICKA D, et al.
Mirnas and nafld : from pathophysiology to therapy [ J |. Gut,
2019,68 ( 11 ): 2065-2079.

39



1% = B O R S S 14

PG

FEEIE): TR AR R K R MK, PIBK/AKT /2 5 i %
FE 5 3S: R285, R581.2 XHERFRERD: A NXEHRE: 2097-5031(2024)01-0039-09

Exploration of the Mechanism of Huangqi (Astragali Radix)—Yinyanghuo (Epimedii Wushanensis Folium)
in Treating Hypothyroidism Based on Network Pharmacology and Molecular Docking Technology

XU Haixu ', LI Changhui
(1. Liaoning University of Traditional Chinese Medicine, Shenyang 110847, Liaoning, China;
2. Affiliated Hospital of Liaoning University of Traditional Chinese Medicine, Shenyang 110032, Liaoning, China)

Abstract: Objective This study aimed to investigate the potential mechanism by which Huangqi (Astragali Radix)
and Yinyanghuo (Epimedii Wushanensis Folium) treat hypothyroidism using network pharmacology and molecular docking
technology. Methods Active ingredients of Huangqi (Astragali Radix) and Yinyanghuo (Epimedii Wushanensis Folium) were
retrieved from the Traditional Chinese Medicine Systems Pharmacology Database (TCMSP), and their corresponding targets were
predicted using the PharmMapper database. Disease targets related to hypothyroidism were identified through databases including
PharmGKB, GeneCards, DrugBank, and the Therapeutic Target Database. Intersection targets between the drugs and the disease
were identified using R language. Protein—protein interaction networks (PPI) were constructed using the STRING database, and
core targets were identified using R language and Cytoscape software. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analyses were conducted using R and OrgDb package in R Studio. A "drug—component—target—
pathway" network relationship diagram was visualized using Cytoscape software. Results 10 core components of the drug were
obtained, including quercetin, kaempferol, luteolin, betulinic acid, etc. Protein interaction network analysis obtained AKT1,
[L-6, TNF, IL-1B, TP53 and other 16 key targets of Astragalus—Epimedium and hypothyroidism. GO enrichment is mainly due to
processes such as cell apoptosis, proliferation, and response to oxidative stress that occur on the outside of the plasma membrane,
the vesicle cavity, and other components. KEGG enrichment mainly includes the top 30 signaling pathways such as lipid and
atherosclerosis pathways, AGE/RAGE signaling pathway in diabetic complications, and PI3K/AKT signaling pathway. Three
key nodes of quercetin, AKT1, lipid and atherosclerosis pathways were obtained through the drug—component—target—pathway
network. Conclusion Huangqi (Astragali Radix)-Yinyanghuo (Epimedii Wushanensis Folium) may alleviate hypothyroidism
through synergistic effects of multiple components acting on diverse targets and pathways. Specifically, the quercetin—PI3K/AKT
signaling pathway emerges as a potential key pathway mediating their therapeutic effects.

Keywords: hypothyroidism; Huangqi (Astragali Radix)-Yinyanghuo(Epimedii Wushanensis Folium); network
pharmacology; PI3K/AKT signaling pathway
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MOLO000006  luteolin 36.16 0.25
MOL000033  ( 3S,8S,9S,10R, 13R, 14S,17R ) -10, 13=dimethyl-17-[ ( 2R,5S ) =5—propan—2-yloctan—2-yl]-2,3, 36.23 0.78

4,7,8,9,11,12,14,15,16, 17-dodecahydro—1H—-cyclopentala]phenanthren—3-ol
MOLO00098  quercetin 46.43 0.28
MOLO000211  mairin 55.38 0.78
MOL000239  jaranol 50.83 0.29
MOLO000296  hederagenin 36.91 0.75
MOLO00354  isorhamnetin 49.60 0.31
MOL000359  sitosterol 3691 0.75
MOLO000371  3,9-di—O-methylnissolin 53.74 0.48
MOLO000374  5'~hydroxyiso-muronulatol-2',5’'~di—O-glucoside 41.72 0.69
MOLO000378  7-O-methylisomucronulatol 74.69 0.30
MOLO000379 9, 10-dimethoxypterocarpan—3-0— 3 =D—glucoside 36.74 0.92
MOLO000380 (6aR,11aR ) -9, 10-dimethoxy—6a, 1 la—dihydro—6H-benzofurano[3,2-cJchromen—3-ol 64.26 0.42
MOLO00387  bifendate 31.10 0.67
MOL000392  formononetin 69.67 0.21
MOLO000398  isoflavanone 109.99 0.30
MOLO00417  calycosin 47.75 0.24
MOLO000422  kaempferol 41.88 0.24
MOL000433  (2S)-2-[[4—[ ( 2—amino—4—oxo—1H=-pteridin—6-yl ) methylamino] benzoyl] amino] pentanedioic acid 68.96 0.71
MOL000438 (3R )-3- (2-hydroxy—3,4-dimethoxyphenyl ) chroman—7-ol 67.67 0.26
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MOL000098 Hit i 2 ( quercetin ) 604  TRRE/EE
MOL000422 1 ZE 3 ( kaempferol ) 240 TRFRE /B
MOL004391 8- (3 FHILT 243k ) —2— FIL(AH [8— ( 3-methylbut—2—-enyl ) —2—phenyl-chromone] 168 e
MOL004384 PEFAE C (yinyanghuo C) 136 JeE e
MOL000006 ABEZ (luteolin ) 124 TFRE
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MOL000211 FIHENRTR ( betulinic acid ) 116 W
MOL000296 WA R H G hederagenin ) 110 R
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