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Exploration into the Mechanism of Effective Components and Potential Targets of Astragali Radix in Treat-

ment of Diabetic Nephropathy Based on Network Pharmacology and Cell Biology Verification

TIAN Chong-mei1 , FU Li-ping1 , XIA DaO-ZOHg2 " (1. Shaoxing Hospital of Traditional Chinese Medicine Affiliated to Zhejiang
Chinese Medical University, Shaoxing 312000, China; 2. College of Pharmaceutical Sciences, Zhejiang Chinese Medical University,
Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To explore the molecular mechanism of Astragali Radix in the treatment of diabetic nephropathy ( DN)
by the network pharmacology and cell biology verification. METHODS The main active ingredients of Astragali Radix were obtained
through TCMSP. Drugbank, Gene Cards and OMIM were used to predict and screen the targets of Astragali Radix and DN. The PPI
network was constructed using the String database. The GO and KEGG pathways involved in the targets were analyzed by DAVID. The
ingredients-targets-diseases network was constructed by Cytoscape software. Cell biology verification analyzes the protective effect of ac-
tive ingredients in Astragali Radix on DN. RESULTS The results showed that 12 active components and 56 targets of Astragali Radix
were involved. The network results showed that the process of oxidative stress, inflammation, apoptosis were mainly involved, which
played a role in the treatment of DN by adjusting the MAPK, HIF, ErbB, p53, NF-kB and other signal pathways. Its mechanism of
action involved antioxidation, anti-inflammatory and anti-apoptosis. Cell biology verification analysis showed that quercetin and
kaempferol could reduce cell apoptosis caused by high glucose, reduce ROS level (P <0.05), and improve CAT and SOD capacity
(P <0.05). Quercetin could significantly reduce the protein expression levels of phosphorylated P38 MAPK and JNK in HK-2 cells
caused by high glucose (P <0.01). CONCLUSION In the current study, the mechanism of Astragali Radix in the treatment of DN
by network pharmacology was explored. Results showed that Astragali Radix could act on multi-ingredient, multi-target and multi-path-
way played a potential therapeutic role on DN. The prediction results of network pharmacology suggest that the quercetin and kaempfer-
ol in Astragali Radix might be the material basis for treatment of DN. The analysis proved the quercetin and kaempferol in Astragali Ra-

dix can reduce cell damage caused by high glucose, reduce oxidative stress, and improve antioxidant capacity by in vitro experiment,

EEWA :[MAK A RBL2AHE4 T H BB (81673656 ) 5 #i VL.45 H R Bl 2 3k 4 I H ¥ By ( LCF20H300003 ) 5 #7 IT. 44 = 25 T02E JT 5t H ¥% By
(2019RCO85) ; 43¢ T B4 Jm) 15 T2 09T H ¥E By (201830115 )
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providing a new idea for Astragali Radix in the treatment of DN.

KEY WORDS: Astragali Radix; diabetic nephropathy; network pharmacology; MAPK signal pathway
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Tab.1 Potential effective ingredients of Astragali Radix
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No. Composition Mr OB/ % DL AlogP Caco-2
1 Quercetin 302.25 46.43 0.28 0.05 1.5
2 Jaranol 314.31 50. 83 0.29 0.61 2.09
3 Hederagenin 414.79 36.91 0.75 1.32 8.08
4 Isorhamnetin 316.28 49.6 0.31 0.31 1.76
5 3,9-di-0-methylnissolin 314. 36 53.74 0.48 1.18 2.89
6 7-0-methylisomucronulatol 316.38 74. 69 0.3 1.08 3.38
7 Al 300. 33 64.26 0.42 0.93 2.64
8 Bifendate 418. 38 31.1 0.67 0.15 2.56
9 Formononetin 268. 28 69. 67 0.21 0.78 2.58

10 Calycosin 284.28 47.75 0.24 0.52 2.32

11 Kaempferol 286. 25 41.88 0.24 1.77 0.26

12 1,7-dihydroxy-3,9-dimethoxy pterocarpene 314.31 39.05 0.48 3.11 0.89

TE: AL - 8RS , B0 P A AL A3 TCMSP B0Hf PR ot , H 43 i 1 444 OB =30% H. DL=0. 18
Note: Al-(6aR,11aR)-9,10-dimethoxy-6a, 11a-dihydro-6 H-benzofurano[ 3 ,2-c ] chromen-3-ol, The chemical constituents of Astragali Radix were screened by TCMSP data-

base. The information of the active ingredient of Astragali Radix was obtained by screening OB=30% and DL=0. 18
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Fig.1 Venn diagram of Astragali Radix and DN targets
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Tab.2 Potential targets of Astragali Radix for treatment of DN

No.  Gene Protein name UniProt ID No.  Gene Protein name UniProt ID
1 PTGSI Prostaglandin G/H synthase 1 P23219 29 GSTMI Glutathione S-transferase Mu 1 P09488
2 AR Androgen receptor Q13771 30 EGFR Epidermal growth factor receptor P00533
3 ESR2 Estrogen receptor beta Q92731 31  VEGFA Vascular endothelial growth factor A P15692
4 PRSSI Trypsin-1 PO7477 32 CCNDI G1/S-specific eyclin-D1 P24385
5 CHRM2 Muscarinic acetylcholine receptor M2 P08172 33 PPARG Peroxisome proliferator activated receptor gamma P37231
6 ADHIB Alcohol dehydrogenase 1B P00325 34 CASP9 Caspase-9 Ps5211
7 ESRI Estrogen receptor Q5T5H8 35  PIAU Urokinase-type plasminogen activator P00749
8 FOS Proto-oncogene c-Fos P01100 36 RBI Retinoblastoma-associated protein P06400
9 AKRIBI Aldose reductase P15121 37 16 Interleukin-6 P05231
10 F7 Coagulation factor VI P0O8709 38 ELKI ETS domain-containing protein Elk-1 P19419
11 ACHE Acetylcholinesterase P22303 39  CASPS Caspase-8 Q14790
12 REIA Transcription factor p65 Q04206 40  RAFI RAF proto-oncogene serine/ threonine-protein kinase P0O4049
13 OLRI Oxidized low-density lipoprotein receptor 1 P78380 41 SLC2A4 Solute carrier family 2, facilitated glucose transporter member 4 P14672
14 BCI2 Apoptosis regulator Bel-2 P10415 42 HIFIA Hypoxia-inducible factor 1-alpha Q16665
15 CASP3 Caspase-3 P42574 43 ERBB2 Receptor tyrosine-protein kinase erbB-2 PO4626
16 MAPKS Mitogen-activated protein kinase 8 P45983 4 cavl Caveolin-1 Q03135
17 CYP3A4 Cytochrome P450 3A4 P0O8684 45  MYc Myc proto-oncogene protein PO1106
18 CYPIAI Cytochrome P450 1A1 PO4798 46 DUOX2 Dual oxidase 2 (Q9NRD8
19 I1CAMI Intercellular adhesion molecule 1 P05362 47 NOS3 Nitric oxide synthase, endothelial P29474
20 SELE E-selectin P16581 48  HSPBI Heat shock protein beta-1 P0o4792
21 VCAMI Vascular cell adhesion protein 1 P19320 49  MGAM Maltase-glucoamylase , intestinal 043451
22 CYPIBI Cytochrome P450 1B1 Q16678 50  CCNBI G2/ mitotic-specific cyclin-B1 P14635
23 ALOX5 Arachidonate 5-lipoxygenase P09917 51 NFE2I2 Nuclear factor erythroid 2-related factor 2 Q16236
24 GSTPI Glutathione S-transferase P P09211 52 NQOI NAD(P)H dehydrogenase [ quinone ] 1 P15559
25 AHR Aryl hydrocarbon receptor P35869 53 PARPI Poly [ ADP-ribose ] polymerase 1 Q5VX85
26 PRKCA Protein kinase C alpha type P17252 54 COL3AI Collagen alpha-1(1Il) chain P02461
27 CRP C-reactive protein P02741 55 IGFBP3 Insulin-like growth factor-binding protein 3 P17936
28 IGF2 Insulin-like growth factor Il P01344 56  PONI Serum paraoxonase/ arylesterase 1 P27169

T B AT 1) TCMSP Bl 2 i 26 , DN AL it i Gene Cards

&2

Fig.

1 OMIM JCH 12 T - ik

Note : The targets of Astragali Radix were screened using TCMSP database. Gene Cards and OMIM database were utilized to predict and screen the targets of DN

B IR T MR ROR B A 1R R B 2R A AR R R 4
RV PR String AR PR

2 Interaction network of potential targets of Astragali Radix for treatment of DN

Protein interaction network was constructed via the String database

-5

6 -

Chin Pharm J, 2022 January, Vol. 57 No. 1

T2y 2022 4 L TSR 5T B 1



PTGS1 AR  ESR2

ez o /) /; y SS1 CHRM2
. IGFBP3 | // \5“?/ | / ‘ / ﬁ /| AoHB -
'//l/%t‘wi AN
COL3A1 /[ ;‘!4‘" / , “)«( ‘ 7 /| peara
PARP1 .'/l'/;// “ ‘,’ J (/ﬂy"/“ //,,.. 7 /

R

N

0

=

¢
S
S\
-

S
1

A

N

N

é‘ﬂ‘
N\

l,flf L0t
4/ ‘/" 4 L » :
V/ /& ?? ] “

)/

NOS3 —

o
ZE N
;'a'i;!!'r"i

N
DUOX2™ “\‘%I{, ‘ “ "UL ’A
Myc o ‘X'V‘!!!!,”»’ - N ar/d ‘
77,
7/ [

a1 A
o

9-d Ll 5 1
- NG st

‘&m{/l/ = 1

-
t\\\;;s*&*‘

L6

HIF1A

Ve
PRKCA ‘

RAF1

<

3 HE-RA-HER-RA NS

BB RSB 2 . Cytoscape 3. 6. 1 22, 2§ RIBO I V I 40R UMY om0 s 30 AR ELAR PR G AR il i 2R e
Fig.3 Ingredients-targets-diseases network of Astragali Radix

Cytoscape 3. 6. 1 was chosen to draw the drug-ingredients-target-disease network. The drug, diseases, ingredients and targets respectively used V-shaped, V-shaped, elliptical

and rectangular nodes, and the relationship was represented by edges
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Fig.4 GO analysis of potential targets of Astragali Radix for treatment of DN

A - Biological Processes analysis of potential targets of Astragali Radix for treatment of DN; B — Cellular component analysis of potential targets of Astragali Radix for treatment

of DN; C - Molecular Functions analysis of potential targets of Astragali Radix for treatment of DN
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