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Mechanism of Astragali Radix in treatment of metabolic associated fatty liver
disease based on network pharmacology
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Abstract: Objective To investigate the mechanism of Astragali Radix in treatment of metabolic associated fatty liver disease
(MAFLD) by means of network pharmacology. Methods According to TCMSP database, GeneCards database, and Comparative
Toxicogenomics database, predict and screen the active ingredients of Astragali Radix and related genes of MAFLD, obtain the
potential targets of Astragali Radix for treating MAFLD. Cytoscape 3.8.0 software and STRING database was used to construct a
component-target network between active ingredients and potential targets. Analyze the network to obtain important targets, and use
Metascape database to annotate important targets with gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis. Results Astragali Radix contains 20 active components such as quercetin, kaempferol,
isorhamnetin and folic acid, which can act on 91 MAFLD targets. Among them, 27 targets are key targets, such as IL4, EGFR,
MAPKS, TNF and HIF-1a, which can regulate AGE-RAGE signaling pathway in diabetic complications, IL-17 signaling pathway,
fluid shear stress and atherosclerosis, involved lipid metabolism, oxidative stress and inflammatory response and other biological
processes. Conclusion Astragali Radix play a role in treatment of MAFLD through multiple targets and pathways.
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Table 1 Basic information of active ingredients in Astragali Radix

TCMSP %i 5 R 24 R OB/% DL/%
MOL000098  #fitjz & 46.43  0.28
MOLO000211 " -F& ik 55.38 0.78
MOL000239 45 1H 50.83  0.29
MOLO000296 ‘% % Ji &t 3691 0.75
MOL000354 RRZER 49.60 0.31
MOLO000371  3,9-di-O-methylnissolin 53.74 048

MOL000033  (3S,85,9S,10R,13R,14S,17R)-10, 13-dimethyl-17-[ (2R, 58)-5-propan-2-yloctan-2-yl ]-2,3, ~ 36.23  0.78
4,7,8,9,11,12,14,15,16, 17-dodecahydro-1H-cyclo-pental a Jphenanthren-3-ol
MOL000374 (5 -hydroxyiso-muronulatol-2" , 5" -di-O-glucoside) 41.72  0.69
MOLO000378 7-O-meth-ylisomucronulatol 74.69  0.30
MOLO000379 9,10-dimethoxypterocarpan-3-O-B-D-glucoside 36.74  0.92
MOL000380 (6aR,11aR)-9,10-dime-thoxy-6a, I 1a-dihydro-6 H-benzo-furano[ 3, 2-c Jchromen-3-ol 64.26 0.42
MOL000387 It 2K XU B 31.10 0.67
MOL000392  RITHRIER 69.67 0.21
MOLO000398 % 7% # il 109.99  0.30
MOL000417 B35 5 35 47.75  0.24
MOL000422 L ZH) 41.88 0.24
MOL000433 iz 68.96 0.71
MOLO000438  (3R)-3-(2-hy-droxy-3,4-dimethoxyphenyl) chro-man-7-ol 67.67 0.26
MOL000439 isomucronulatol-7,2" -di-O-glucosiole 49.28  0.62
MOL000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 048

®2 HEKHBEIRIT MAFLD (ER S
Table 2 Potential target genes of Astragali Radix in

treatment of MAFLD
H R B 5 A4 R
MMP2 CCNDI1 OPRDI GSTP1 COL3A1 ATPSF1B
XDH ESRI1 MAPKS8 AHR HMOX1 AKTI

HSPB1 ADRB2 ICAM1 NFE2L2 PTPN1 PRKACA

PTEN VEGFA NCOA1l NRI1I3 PPARA SIRT1

NOS2 TGFB1 IGHGI1 TNF MAOB IL1B
SLC6A4 MYC RELA ILTIA CYP1A2 IGFBP3

RXRA MT-ND6 HIF-la MPO AHSA1 HTR2A
ACACA ACHE OPRM1 CHUK GSTMI NRI1I2

COL1A1 GSK3B CXCL10 SPP1 EGFR CDKN2A

PINK1 CCL2 SERPINEI1 F2 IKBKB JUN
PON1 MMPI1 TP53 PTGS2 NQOl PRKCA
TF STAT1 INSR OLR1 IFNG CDA40LG
CYPIAI SLC2A1 CASP9 SLPI HSPAS5 CYP3A4
E2F1 CASP3 HERC4 ADHIC IL4 PRSS1
PPARG PARP1 ADHIB SLC6A3 PPARD CDKNIA
CRP
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Fig.1 Active ingredient-target network map of Astragali Radix against MAFLD
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Table 3 Topological parameters of main active ingredients of Astragali Radix

TCMSP %i 5 EVERY Degree
MOL000098 i ¢ % 72
MOL000422 111251 34
MOL000392  HIT54R £ 3 21
MOL000354 SR Z4 %K 17
MOLO000378  7-O-H 4 57 42 2 Hif i 15
MOL000417  E#E5R 2 10
MOL000380  (6aR,11aR)-9,10-dime-thoxy-6a, 11a-dihydro-6H-benzo-furano[ 3 ,2-¢ Jchromen-3-ol 9
MOLO000371  3,9-di-O-methylnissolin 8
MOL000296  #FHEEH T 5
MOL000239 &1 4
MOLO000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 3
MOL000433 Mg 2
MOLO000379  9,10-dimethoxypterocarpan-3-O-B-D-glucoside 1
MOL000387 A XU 1
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Fig.2 Protein interaction networks of Astragali Radix treatment of MAFLD related genes
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Fig. 3 GO biological process enrichment analysis results of Astragali Radix against MAFLD key target
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Table 4 KEGG Pathway enrichment analysis results of Astragali Radix against MAFLD key target

KEGG ifi % J K ¥ (Count) 1gP
Pathways in cancer 16 —21.73
AGE-RAGE signaling pathway in diabetic complications 11 —19.46
IL-17 signaling pathway 9 —15.29
Fluid shear stress and atherosclerosis 9 —13.59
Hepatitis B 9 —13.53
Pancreatic cancer 7 —12.28
Leishmaniasis 7 —11.86
Rheumatoid arthritis 7 —11.21
HIF-1 signaling pathway 7 —10.85
MicroRNAs in cancer 9 —10.67
p53 signaling pathway 5 —7.92
Thyroid hormone signaling pathway 5 —6.78
Sphingolipid signaling pathway 4 —5.08
Apelin signaling pathway 4 —4.81
Renal cell carcinoma 3 —4.30

3.1 ERIEMR S IAT MAFLD ¥ S R 1E A
MLl

GG T IE T Ry - R 4 43 i R B i R
LA 14 A By 2 R T AR I I R, e
% 15 91 AN R ELAR T, 32 20 i R 4 i o AR
W R B AR AT 4 L i 5t 2R AR oK B i MAFLD. Wei
LR UM 2 Ay 5 R AR T I o)
A % 00 ) < BE R D 2 B- A R v ) iR B AR B .
BIE T M B2 2% L 25 Py i 0% 3 o 42 o) I 37 i I [
fi# (total cholesterol, TC) , ik % & ig & 1 JH
IiZ (low-density lipoprotein-cholesterol, LDL-C) il =
It H v Ctriacylglycerol, TG) i 7K ~F, Jl 2> 1 BT JIE A
i 17 1) it 472K B 98 MAFLD o I8 ] J 4% HFD 5
S0 B AR 21 EL JIE B B AR, X MAFLD A R
YEF" . Ganbold 55" 7t & i 57 R 2% 3% R % id ik
I8 NASH /Iy BRUHT A= i 7 % B i 428 >k sk 2D I 74 I
iR BARFNLIE TG & &, Jk 4% NASH & 15 i 4477
HIF 7 AR B 2% T B2 vy [ WA A PR R RE T,
S 18 % %2 K (scavenger receptor, SR) /- 5 1%
% J¥ AR 28 A (oxidized low-density lipoprotein, 0X-
LDL) £ B g 71 K Jk 5 HFD 5] & (1 FF 45 2, IE B
I35 H [ B A0 oX-LDL & &7, Panchal £ % )
Wi R 22 AT IR K 2 BRI SR AR I SE R o M =
ARE @ i A 3 UL B MK S BB 1o (inositol-
requiringenzymelo, IRE1a)/X & 45 & & H 1 (X-box
binding protein 1, XBP1) 15 5 i I i& 11 12 12F # 1K 25

5 g 2 ( (very low-density lipoproteins, VLDL) 1 %%
0 Wk i s oK 0% HFD 5 3 1) MAFLD. B 50 &
L, M R 2 AT DU E v R 2 AR e BE X %2 ik
1 (Farnesoid X receptorl1)/i H G & [ 1 Bt 52 /&
5(Takeda G-protein-coupled receptor 5) 15 5 i 4 , i
55 90 S, PR 1R AR A I ¥R 7 MAFLDRY .
I FEZE W, A B 25 AT DAIE G A 5 ] 0 ol R g 7 )
AP S M B 1 (phosphatase and tensin
homologue (PTEN) -induced putative kinase 1,
PINK 1)/Parkin £ KL {4 [ W A5 = 388 2 ook 48 JH Mg s A2
PE . Liu 86 B, I i 3 3o 410 o) J 15 3R B
Z# P4 K A7~ 1 (insulin-like growth factor 1,IGF-1)
55 N FHIAEEU U 3340 (phosphatidylinositol-3-
kinase , PI3K) /45 [ ¥ i B (protein kinase B, Akt)/
B 15 T 1 45 & & [ (sterol regulatory element
binding transcription proteins, SREBPs) {5 5 i i
R W T o Xin S04 0 B 12 38 3 A0t I BR A S
77 A - 1 (Silent information regulator 1, SIRT1) |
WA S AL A I A 3 5 ) B0 2 A& o (peroxisome
proliferator-activated receptor o, PPARa) 7K -3 o 3%
JH R BT A, I 52 T — B A A i T8 o R 2 b
P, T V697 HFD 5 3 ) NASH.

B MAFLD [R5 6 1 F aT LAIE I 5T 28 A
BN BT AE R R M 2 e i
1 W B AH DA T PR A 9E A DA R L A AL
IE O S AR ™ P A0 FL A 22 S A =, 982> HFD
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7% T I MAFLD 51 B4 . Sid 42 % Il
PR fig % 3 3ok 35 10 A% A 7~ «B (Nuclear factor kappa B,
NF-«B) A1 % P4 40 g X 7~ SR J 5 HFD 5 & 1 T o
PR R SORE AL 7= A2 o B8RSR I 38 7
BE % T~ 1R 48 JiE [F - (intercellular adhesion molecule-
1,ICAM-D {3215 . Yang Z27 K UM B2 & Al g JE
I F ) 1 40 A 2 -1B Ginterleukin-1B, IL-1B) , 1 4]
4% 6(Interleukin-6,1L-6) FRE YA FE Al -F--0. (tumor
necrosis factor-a, TNF-a) ) 7= 4 5K 5 57 MAFLD.
Pasdar 55 71 & I Rz 25 7T LU I o038 S R
MAH R EIME F 2055 MAFLD AH G L 48 #r . Zang
FEPIR U KR B EMH s E E S W T -
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% & -y (peroxisome proliferator-activated receptor-
gamma, PPAR-y) ¥ 44 175 3 1 I 17 40 P 43 4, sk i
JE AR i AR P
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growth factor receptor, EGFR) . 22 24 Ji 75 {4 25 1 3
fi 8 (mitogen-activated protein kinase 8, MAPKS) . i
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FE R 55 5 5 ARG O s TPS3 HIFA 5 S A B U B
A 9% EGFR HE 11 48077 A8 S N o I S 5%, B E
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