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Abstract: To study the molecular mechanism of Astragali Radix for idiopathic pulmonary fibrosis,we used the active ingredi-
ents of Astragali Radix as an entry point,based on network pharmacology and molecular docking. Firstly,the active ingredients
of Astragali Radix were screened by TCMSP. The potential targets of Astragali Radix chemical components were predicted by
Swiss Target Prediction. GeneCards and CTD were used to screen out the related genes of idiopathic pulmonary fibrosis, and
obtain the potential targets of Astragali Radix for idiopathic pulmonary fibrosis. Bioinformatics analysis of the potential targets
were conducted to clarify the key targets. Secondly , molecular docking (SYBYL 2. 1. 1) was used to verify the degree of bind-
ing between key targets and the chemical components of Astragali Radix. Then, HE staining, Masson staining and ELISA were
used to verify the results of network pharmacological enrichment analysis. Finally, through network pharmacology preliminary
screening,29 signal pathways and 25 targets of Astragali Radix were obtained for idiopathic pulmonary fibrosis,among which

the IL-17 signal pathway, EGFR signal pathway and HIF-1 signal pathway were disease-related pathways. And PTGS2, VEG-
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FA,MMP-9,STAT3 and EGFR were the key targets. Through molecular docking,we found that the six chemical components

in Astragali Radix had good combination with the five key targets. Both HE staining and Masson staining suggested that Astra-

gali Radix and its active ingredient folic acid had therapeutic effect on bleomycin-induced idiopathic pulmonary fibrosis in

rats,and could reduce the degree of idiopathic pulmonary fibrosis in rats. ELISA showed that Astragali Radix and its active in-

gredient folic acid could reduce the expression of 11.-17 and MMP-9 in serum of rats. This study clarified the key targets and

main chemical components of Astragali Radix for idiopathic pulmonary fibrosis through network pharmacology , molecular doc-

king and experimental verification,and provides new ideas and methods for the development of the effective components and

mechanism of Astragali Radix for idiopathic pulmonary fibrosis and provides a theoretical basis for the clinical application of

Astragali Radix for idiopathic pulmonary fibrosis.

Key words : network pharmacology ; Astragali Radix ;idiopathic pulmonary fibrosis ; molecular docking
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Table 1  Database and software used in this study
w9 s o i
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1 Traditional Chinese Medicine Systems Pharmacology ( TCMSP) 5 18 245 4 1% M 1 4y http : //ibts. hkbu. edu. hk/LSP/tcmspsearch
2 Swiss Target Prediction AL & VTR AE D S http://www. swisstargetprediction. ch/
3 Comparative Toxicogenomics Database ( CTD) T e s A DG 3L [ http ;// ctdbase. org/
4 GeneCards s 196 9 9 A DG PR https ://www. genecards. org/
5 FunRich 3.1.3 BRAG 2B P A hitp://www. funrich. org/
6 STRING FRICGE 15 8 PO AR T PPL s https://string-db. org/
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Fig. 2 Chemical composition of Astragali Radix-target-idiopathic pulmonary fibrosis
Fx2 BEEBTHEMEMAELNES
Table 2 The therapeutic target of Astragali Radix for idiopathic pulmonary fibrosis
i FH A HH S G5 HFHZ B i5ks
No. Gene symbol Gene ID No. Gene symbol Gene ID
1 VEGFA 7422 14 PLAU 5328
2 MMP9 4318 15 HSP90AAL 3320
3 STAT3 6774 16 2 2147
4 MMP2 4313 17 EGFR 1956
5 MMPI1 4312 18 BCIL2 596
6 ACE 1636 19 FLT1 2321
7 NOX4 50507 20 MPO 4353
8 FGF2 2247 21 PPARG 5468
9 ILS 3567 22 PTGS1 5742
10 CCR2 729230 23 ACE2 59272
11 MMP3 4314 24 PTGER2 5732
12 PTGS2 5743 25 PTGFR 5737
13 MIF 4282
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Table 3 GO enrichment analysis

GO R P FiFR P-value EEB
GO annotation No. Name Gene number

X /pon 1 Reactive oxygen species metabolic process 1.57E-12 10
Biological process . . . .

2 Regulation of reactive oxygen species metabolic process 2.49E-12 9

3 Cellular response to chemical stress 4.74E-10 9

4 Regulation of inflammatory response 2.04E-09 9

5 Response to oxidative stress 3.92E-09 9
2 Jifd %
ALY 1 Vesicle lumen 5.19E-05 5
Cellular component

2 Endocytic vesicle lumen 0.000 3 2

3 Ficolin-1-rich granule 0.000 5 3
it L . .
Molecular function 1 Serine-type peptidase activity 4.20E-09 7

2 Serine hydrolase activity 4.86E-09 7

3 Endopeptidase activity 7.75E-08 8

4 Serine-type endopeptidase activity 8.55E-08 6

5 Metallopeptidase activity 1.66E-07 6

25 ANER S W N 29 £ {E 5l B ( P-value < (EGFR tyrosine kinase inhibitor resistance ) . ¥ JK Ji5§
0.05) , KT R & HAT 10 (K 3D), FEW & IL-  FFKAER AGE-RAGE {55 18 #% ( AGE-RAGE signa-
17 15 3@ B (1L-17 signaling pathway ) | 5 %] i 9 ling pathway in diabetic complications) %

(prostate cancer) , EGFR [ % i 154 F #1041 59 it 24

A Count B .
reactive oxygen species metabolic process o vesicle lumen @ Count
. 2
regulation of reactive oxygen species metabolic process [&] e secretory granule lumen ® P
cellular response o chemical stress () @ ytoplasimic vesicis Mimen ® @
0
response o oxidative stress [ ] : o a— o ®:
' 10
dyl-tyrosine phosphorylation { »
eEpy =ty ROy L4 cell-substrate junction )
peptidyl-tyrosine modification { [} p.adjust
padjust ficolin-1-rich granule [ ] 00050
regulation of inflammatory response o Sas
- . ficolin-1-rich granule lumen @
positive regulation of reactive oxygen species metabolic process { ® 1e-06 00100
positive regulation of peptidyl-serine phosphorylation { ® 2e-06 endocytic vesicle lumen | ® 0128
00150
collagen metabolic process{ ® 306 myelin sheath | ® i
025 0.30 035 0.40 0075 0.100 0.125 0150 0.175 0.200
GeneRatio GeneRatio
~ p.adjust
C [ ] D P adust
endopeptidase activity J ] Proteoglycans in cancer @
serine-type peptidase activity { @ e Coronavirus disease - COVID-19 @ e
hydrolase activity, acting on acid phosphorus-nitrogen bonds| [ ] e MicroRNAS in cancer (] -0
serine hydrolase a\:hvnyJ ® 000015 IL-17 signaling pathway [ ] -
serine-type endopeptidase acnvnyJ @ Prostate cancer (&) hh
Count
metallopeptidase ac(w\tyJ ) :”" s Transcripbonal misregulation in cancer [} Count
metalloendopeptidase activity { [ ] o Bladder cancer{ ® ® 50
58
prostaglandin receptor activity { ® [ 1 EGFR tyrosine kinase inhibitor resistance { ® : &
prostanoid receptor activity { ® [ X AGE-RAGE signaling pathway in diabetic complications { @ ‘ ab
Icosanoid receptor activity | ® [ HIF-1 signaling pathway | ® 0
015 020 025 030 o 2 022 024 026 028
GeneRatio GeneRatio

B3 XEWEFER GO 5 KECC BEEESH
Fig. 3 Enrichment analysis of GO and KEGG pathways of key target genes
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Table 4 Biological effects of key targets

5 T oopay AR
No. Target name Ligand Biological effect
1 SRR NS A ALY & 2 (PTGS2) 3W1s NO3 5P S R M A SNE S O AE DR
2 M8 P B A R 7 A(VEGFA) 3BDY GOL S 5 AT 2 2 I T A AN JILET A 4 0 b 55 S R
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Fig. 4  Protein-protein interaction
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Table 5 The docking score of Astragali Radix active component and target protein

BRI PR LS HEFREE 1 Target protein
The active ingredient of Astragali Radix PTGS2 VEGFA MMP-9 STAT3 EGFR
SR ZEZ Isorhamnetin 7.98 5.98 5.76 5.07 6.68
#Z Flavaxin 7.61 5.14 6.65 5.91 8.40
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%% 5( Continued Tab. 5)

BICHIE M

HFREE 11 Target protein

The active ingredient of Astragali Radix

PTGS2 VEGFA MMP-9 STAT3 EGFR
H-#Z Folic acid 7.35 6.37 9.09 6.17 7.44
VR AAR RS EE Lariciresinol 6.93 5.47 8.43 5.19 7.21
SRR RIRBEBE-2" 5 -di-O-F F W
5'-Hydroxyiso-muronulatol-2",5'-di-O-glucoside 568 7.22 6.66 586 6.00
S Astraisoflavanin 5.25 5.67 6.45 5.72 7.05
PTGS2
A B MMPO STAT3
—_— 3 EGFR VEGFA
iFA
L
MMP9 STAT3
C PTGS2 VEGFA

MMP9

PTGS2

VEGFA

5 XBHERSHEREMEMSE

Fig. 5 Docking of key target genes with the active component of Astragali Radix
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HE Qe 85 R TR I 6, 25 10 EZH O B3
S A IR S R, i Y6 18] B 1E O, SV TR JE S I
BRI, R DLW S A RAE RO . 55
Xof A PR ORGSR 2 K U U 25 M 33 B R 3 K
R G OO D D i BE W A R B A I A T
L, BERAE SN M T2 0, Il £ 4k 25775 K B, B
IR ET AR, HH B il S22 DIl ) S R f
MR LA, M RRIA T e A T e  (EUB S A T R 23
WL, ALV B B2 VR AR , 2R AR

FENTF 25 L SRR 2 (8] 5 B IR YT IS SR
WD, B R SR ST, (I il 6 45 R A T B o
Masson YLt 25 PR ULIE 7, 23 10 BRZH K R
WESHRE I (A D i IR A AE e . 525 FXT
SR LA, ABETRS0 HE  RC RO ot 45 ) 1 P A8 4 , o0 A1
L, W DR LT AR B A S, R AR i [l AR R
2 HLAE 2 ASAYT AL 2 245 K4 SR I A I A i R
Yt FUE BTl B SRR
2.6 ELISA #M&HAXRMFEH IL-17 & MMP-9
K FUMLTE H IL-17 MMP-9 & &I 6,

‘;’ﬂ}:’: 397~ *‘&"bew"‘.{ ri'* -

6 BEFMMEEXT IPF XRAGHER M KERER M (HE 8, x50)
Fig. 6 Effects of Astragali Radix and folic acid on the degree of inflammation in the lung tissue of IPF rats (HE staining, x50)
VE A A X BRAH B AR FRZH ; C . M RRIAY T4 ;D B TEIAYT4H, T [Rl. Note: A :Normal group;B:Model group;C :Folic acid treatment group;

D Astragali Radix treatment group,the same below.
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7 BEEMMERXT PF X RAHER KRR IEETE RS0 ( Masson 8, x50)

Fig. 7 Effects of Astragali Radix and folic acid on collagen proliferation in lung tissue of IPF rats( Masson staining, x50)

[) 25 08 B AR LG, 55 28 0 AR 20 R B it 3 TL-17
MMP-9 & EH U (P < 0.01) . [FBAIN IE
AR, & ZH R BT TL-17 MMP-9 5 i X B i [

flR(P < 0.01), 2Ry A Z I EL, 3 ECHA
ST R BUALTE IL-17 \MMP-9 & 38 W Ik T M IR 7
Ho

%£6 HAARME 17, MMPO &8 (v =s,n = 10)
Table 6 Serum IL-17 and MMP-9 contents of rats in each group (;ts,n = 10)

451 Flbe IL-17 MMP-9
Group Does( g/kg) (ng/L) (pe/L)
23 M IR ZH Normal group - 23.30 + 1.75 89.89 + 1.48
FEFRIXS BEZH Model group - 33.79 + 3.86" 115.09 = 3.57*
MR IGTT 4L Folic acid treatment group 0.4x10% 27.40 + 2.82% 99.89 + 1.66**
HHEVAYT 4 Astragali Radix treatment group 3.15 24.47 + 2.57* 94.44 + 2.67*

Tz XA L, TP < 0.01; SRR AL, *P < 0.01,

Note : Compared with blank control group, * P < 0.01 ; Compared with model control group,*P < 0.01.

3 WitE&R

B M il 21 4k 4k (idiopathic pulmonary fibrosis,
IPF) s —Ff AN B, 2408 PR R A M hin = ELxE D)k
) B DL BRI R ) R R SR AR A3 L
RN FNEFAEAE N 4 BRI EE G 4R . TPF 20
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TRIE 50% Hy A A7 3, — IR 3 5 48 HAE PR &N
[ ZE AR 209% O, 2 T A 4 Ak il B A TR
T o
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A USRS B TR 1T 8 AT A% ) mx 55 1 il 45
%35 Yao 2 WF5E Sk B E W 40 M 1 IR 24K B ik
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EGFR {5 53 i & HIF-1 {5558 B 5 1PF () S
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B2 W 38 b, 1000 25 9 97 3%, PE Al 36 7 2R Pan
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S B, D I T RE , DR 4T 4 AL ; Wang 251
3 32 B IE S T RS REAS 4 S HIF-1o {5518
KA 3l b B[R] B AR Ry, 1E 10 S il 4 4R AL 1
IRt

PPI [ 2% 43 B 4% 3% % B PTGS2 . VEGFA . MMP-
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