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nephropathy based on network pharmacology,
molecular docking and rat experiments

FU Yi'? ,CHEN Bang-ming' ,LI Xin**** FU Yi', WU Hong-ze' ,LIU Yong-fang'

! Jiujiang Hospital of Traditional Chinese Medicine , Jiangxi Provincial Traditional Chinese Medicine
Nephropathy Clinical Research Center , Jiujiang 332000 , China ;> Hunan University of Traditional Chinese Medicine
* Hunan Provincial Key Laboratory of Traditional Chinese Medicine Diagnostics ,Hunan University of Traditional Chinese Medicine;
*Hunan Provincial Key Laboratory of TCM Cardiopulmonary Disease Syndrome Differentiation
and Medicinal Diet Therapy ,Hunan University of Traditional Chinese Medicine ,Changsha 410208 ,China

Abstract : To screen the targets and related signaling pathways of Astragali Radix-Cordyceps in the treatment of IgA nephropa-
thy (IgAN) by network pharmacology,to clarify its mechanism of action,and to verify it experimentally. TCMSP and BAT-

MAN-TCM databases combined with literature mining were used to obtain the active components and targets of Astragali Ra-
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dix-Cordyceps ;the disease targets of chronic IgAN were obtained through GeneCards and OMIM databases; Venny 2. 1 was
used to draw a Venn diagram of common targets ; STRING was used to build a common target interaction network ( PPT) ; Cyto-
scape 3.7. 1 software was used to build an interaction network of Astragali Radix-Cordyceps pills-target ; through R language
software GO analysis of common targets and KEGG analysis of chronic IgA nephropathy targets were performed to screen out
potential pathways and their mechanisms of action were analyzed. Molecular docking technology was used to verify the binding
efficacy of the active components of Astragali Radix-Cordyceps and key targets. IgA nephropathy model rats ( model group and
Astragali Radix-Cordyceps dose group with high, medium and low doses) were taken for 21 days,respectively,and the kidney
tissue was collected to detect the expression of VEGFA protein in the kidney tissue of the rats in each group by Western blot.
Five bioactive components were screened out from Astragali Radix-Cordyceps, which acted on 37 common targets of IgAN. The
core targets were VEGFA ,HIF1A ,NOS3 ,and CASP3,which mainly involved cysteine-type steroid binding and apoptosis, en-
dopeptidase activity, estrogen receptor binding, cholesterol binding and other biological processes are mainly enriched in lipid
and atherosclerosis signaling pathway , AGE-RAGE signaling pathway , fluid shear stress and atherosclerosis pathway, PI3K-Akt
signaling pathway and other signaling pathways. The molecules showed good binding potency between the main components
and key targets. Compared with model group,the expression of VEGFA in the high and low dose groups of Astragali Radix-
Cordyceps decreased (P <0.05) ,and there was no significant difference between the high-dose group and the middle-dose
group (P> 0.05). Astragali Radix-Cordyceps may act on key targets such as VEGFA, HIF1A,NOS3, and CASP3, and a-
chieve therapeutic effects on IgA nephropathy through fibrosis and other signaling pathways.

Key words : network pharmacology ; molecular docking;rat experiment; Astragali Radix-Cordyceps; IgA nephropathy ; mecha-
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Table 1  Chemical components of Astragali Radix-Cordyceps
WOL 1D ST B K2l

Molecule name OB(% ) DL
MOL001439 FELE DUMRGTR Arachidonic acid 45.57 0.2
MOL001645 Z R IMBRME Linoleyl acetate 42.1 0.2
MOL000358 B A5 W% B-Sitosterol 36.91 0.75
MOLO11169 SH A A I Peroxyergosterol 44.39 0.82
MOL008998 A ELEEE Cerevisterol 39.52 0.77
MOL008999 KA AR [ S Cholesteryl palmitate 31.05 0.45
MOL000953 AH[EE Cholesterol 37.87 0.68
MOL000211 HEAK Mairin 55.38 0.78
MOL000239 FERI Jaranol 50.83 0.29
MOL000296 JKF# Hederagenin 36.91 0.75
AR Lt e sarmeesr S
MOL000354 S 2= Isorhamnetin 49.6 0.31
MOL000371 3,9--0-H 3 JE Rk 3,9-Di-0-Methylnissolin 53.74 0.48
MO1000374 5'-Hydroxyiso-muronulatol-2",5"-di-O-glucoside 41.72 0.69
MOL000378 7-0-F 3L 3 ApERE 7-0-Methylisomucronulatol 74.69 0.3
MOL000379 9,10-Dimethoxypterocarpan-3-0-8-D-glucoside 36.74 0.92
MOLO000380 (6aR,11aR)-9,10-Dimethoxy-6a,11a-dihydro-6 H-benzofurano[ 3 ,2-c¢ ] chromen-3-ol 64.26 0.42
MOL000387 IKZKR Bifendate 31.1 0.67
MOL000392 TERAEZ Formononetin 69.67 0.21
MOL000398 SEEET Isoflavanone 109.99 0.3
MOLO000417 EHEH Calycosin 47.75 0.24
MOL000422 1125y Kaempferol 41.88 0.24
MOL000433 IH-#2 Folic acid 68.96 0.71
MO1.000438 (3R)-3-(2-Hydroxy-3 ,4-dimethoxyphenyl ) chroman-7-ol 67.67 0.26
MOL000439 isomucronulatol-7 ,2"-di-O-glucosiole 49.28 0.62
MOL000442 T3 9- T H AL 1,7-Dihydroxy-3 ,9-dimethoxy pterocarpene 39.05 0.48
MOL000098 Ml Jz Z Quercetin 46.43 0.28
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SO Si e Y Lt LN (H
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HIYRIRIE T S0 S % B Relevance score =3. 6 J1H 2=

H 604 4~ TgAN JAI7HE 555 259038 PE o1
A5 W R OTE S B B Perl 18 R O 0k M 2]
B3 37 A5 W 1] STRING %448 & 4% A 37 3t
[A] %0 5, 76 “ high confidence :0. 9 AR Ky & HAE
/& (PPL) (ULIE 1) o N count. R {448 i1 i
BB 10 (A8 R A, A 3 8 AT VEGFA |
HIF1A \NOS3 ,CASP3 %5 ( L3 2) , Al f Ry i te-& il
HEGYT IgAN YT TERE Ao
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Table 2 Frequency of common protein targets

i P BEAH
No. Key target Degree
1 VEGFA 18
2 EGFR 12
3 HIF1A 12
4 NOS3 10
5 CAV1 8
6 ESR1 8
7 CASP3 6
8 CASP8 6
9 IL6 6
10 ICAM1 6

2.5 £ TMBEIE

K Cytoscape 3. 7.2 BRAFAE 1& PR AL 4-H8 05
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Common target interaction network ( PPT)
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& VEGFA #4773 F X e 5, 15 3 45 & Re i 43 |
R B4 i lE-26. 6 kJ/mol | 7 FR 2= 2K -22. 02 kJ/mol |
1125 W3-19. 34 k]/mol Mtz 2£-18. 21 kJ/mol fEAE Y

JiTR-12. 89 kJ/mol, 25 & e /N8 F . R E
B AR AR S R AR A Ao Horb B
5 VEGFA 255 PEEdf (WL S) o S5 R KW, X 5
FpEZ R SEARSHEER, &6 2R

BS5 p-HEEES VEGFA M5 FxZE
Fig. 5 Molecular docking diagram of B-sitosterol and VEGFA

2.8 HE-ZXHMBEN IgAN KRIRE SN
FERIZH PR 32 AL B & 1 (P <0.05) ,
B P-4 M T R 2 PR TR R A ) AR (P <
0.05) , 4550 0L 3,
®3 REAEE

Table 3 Quantification of urine protein

2H 51 1% 24 h JREH
Group n UTP(mg/24 h)
25 F4H Blank group 8 2.73 £0.35
R AIZH Model group 8 23.6+0.78*
WL MR
Astragali Radix- 8 10.83 +0.74"

Cordyceps group

TE: 5 AR, * P <0.05; SR LA, P <0.05,
Note : Compared with blank group, * P < 0. 05; Compared with model
group,*P <0.05.

2.9 BR-ZFHEEXEHAR VECFA SEHIRM
SIEH 4 R, R4 VEGFA & i i & TH i
(P<0.05), 4 T K-Z M A FIRYT )5, VEGFA &
R 2 T RE(P <0.05) 255k 4,
F4 NEHLR VEGFA §EM
Table 4  Effect on VEGFA content in renal tissue

21571 LA VEGFA
Group n (pg/mL)
25 F4H Blank group 8 9.62 +0.08
72 Model group 8 23.13 £0.07 *
WA U R
Astragali Radix- 8 15.76 +0.06*

Cordyceps group

T 52 FHALHER, P <0.05; S AR " P <0.05,
Note : Compared with blank group, * P < 0. 05; Compared with model
group,*P <0.05.

3 itieE&R

R LI PRARAE , AR5 U1 g v B2 24 PR AL JR it
1B AR, B2 ARG 2 O I T R
A RPN ZE, H B R AR X SCHRAZ A
T P 2GIRYT IgAN DUD 25 il 6L o 32, 3 1l AL
FFERA L BRI EAEIN Y TeAN G 8 S W10
FUR B Sl 958 e S LA O R AL, B -
2 WU REIPREANAN AT &b 25 1t DL, EL R 0 A 4
b AL FOmRS, SELR I D et

AMFFE0 B 37 A A 6 M A3, AT K
4300 E AR 0 5 4 i 24 R v A R R OV M A
JEAEAE VUG TR (B4 (1 B 5 A 28 L Il A 8 i
Fo DGR & —FP n-6 LFT AR, AT P85 A
RS TRe Pl /MR IREE BusE W 2 Ak R
PO B4 55 e R R Tk R 3
£, Qe A AL W B AL (SOD ) , 45 e H Ik (GSH) il
i AL A (CAT) %, BA B E P AL e, Hl L
WA 88 IR BB K - (TNF-o ) L TL-6 7K, i TLR
ZRESHSREM RN Rl
FH TGF-B1/Smad3 1 TGF-B1/p38 MAPK 3 fi% 17 i
el 0R - 5T A AT K A X AR 1P 1 ST B iiF o
il ASK1/MAPK 3 ¥, i 25 R AR 20U A0 L SR IR ot
i A AR i i NF-«B {7 538 % 40 i 48 o [H 7 %
W W R — RIS Y, BA BLAL.
W4 AR R R BRI gL,
P-4 HUR B R BE PR LS T e A AR A B
A& VR S A A8 RE S5 T & HEIRIT TgAN AE
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M4, % 3T VEGFA HIF1A NOS3  CASP3 45 &4
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[ BLLF4Eqk, 7E TgAN 838 B /INER A /NS | Rz 44
e ri v Rk, T IR B I R B, = A (R, T ST
P IgAN F RS R, e YU AR
DX, B8 PN B2 A b K VEGE, 5 521K 55 & 5 175
S AR AR [RS8 ek i) AR A N L SE , i — 2P
TR RN NN &2, SECE N ERAE AL
HIF1A ] DL o FE 5 S Fi 5 J5 3% Noteh-1, AT
Pk 27 44k NOS3 m]Jsi 2> SOD /K-, & 45 i
EAL AW RAEHI Caspase-3 J2 40 g 4 T 1 7 b
FERON N T, A3 B WEAAE RO £F 4RI B A
ST

2545 KEGG il 2 X 5 5 38 B R Ar R 3,
T RE-AC U B AR )R RO A3 BT REE A T R
J5T 55 Bl ok ks A B Ak {7 5 3 1% . AGE-RAGE {5 7 il
& AL BY U1 N 7 5 3l ik ok A G Ak i | PI3K-Akt
O AT, N8BS B ok AR AL B IR A 5
OIS XS B B & A s U 1 g 5 3 ik
ok F A A0 [ A S L LGS T K BT Bl DK ok A Al
ey F B2 . AGE/RAGE ] {1 3k 4 1 40 ifd [
TR AR AL T 2R A, S R /INER B K A /N
BREEAL , ] 5 R 11 kA A A 2K A R
FAPT . PI3K-Akt {75538 % 7T 4 5 B JUE 4 455 11 2 Jg
T

Zib ARMER WoR -4 R E RE A AER T
VEGFA HIF1A NOS3 . CASP3 il &5 K I8 i 5 5
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