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Abstract: Objective To systematically explore Astragali Radix in treatment of polycystic ovary syndrome (PCOS) based on network
pharmacology, molecular docking and in vitro experiments. Methods Based on the TCMSP, BATMAN, ETCM, and TCMID
databases, the effective components of Astragali Radix were screened and their potential targets were predicted according to the
standards of oral bioavailability (OB) and drug-likeness (DL). The targets related to PCOS were obtained through the TTD, OMIM,

and GeneCards databases, and the intersecting targets were determined. A “drug-active component-target-disease” network model was
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constructed, and the core components and targets were screened through topological analysis using Cytoscape software. The protein
interaction (PPI) network was constructed using the STRING database to screen the core targets. GO and KEGG enrichment analyses
were performed using the Metascape database. The binding ability of core components to key targets was verified by molecular docking
technology. A PCOS model of KGN cells was constructed using TNF-a, and groups were set up including a control group, a model
group, and different doses of hederagenin treatment groups. The cell viability, apoptosis rate, and levels of DHEA, testosterone, IL-1f,
and IL-18, and expression levels of TP53 and JUN genes were detected. Results A total of 17 effective components of Astragali Radix
were screened out, with 209 predicted targets. After comparison with the 2 476 targets related to PCOS, 133 intersecting targets were
obtained. Network analysis showed that betulinic acid, hederagenin, and 7-O-methyl luteolin were core components. PPI network analysis
screened out TP53, JUN, and ESRI1 as core targets. GO enrichment analysis showed that the intersecting targets were involved in various
biological processes, cellular components, and molecular functions. KEGG enrichment analysis revealed key pathways such as PI3K/Akt
and MAPK. Molecular docking results showed that betulinic acid, hederagenin, and 7-O-methyl luteolin had good binding ability to the
core targets TP53, JUN, and ESR1, with the lowest binding energy between hederagenin and ESR1. In vitro experiments showed that high-
dose hederagenin significantly increased the viability of the model KGN cells (P < 0.001), decreased the cell apoptosis rate (P < 0.05,
0.001), and downregulated the levels of DHEA, testosterone, IL-1f, IL-18, and the gene expression of 7P53 and JUN (P < 0.05).
Conclusion Astragali Radix improves the ovarian function of patients with PCOS by combining its effective components such as
hederagenin and betulinic acid with key targets like ESR1 and TP53, and regulating the PI3K/Akt and MAPK signaling pathways.

Key words: Astragali Radix; polycystic ovary syndrome; network pharmacology; molecular docking; betulinic acid; hederagenin; 7-
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Table 1 Basic information of active components in Astragali Radix
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Fig.1 Venn diagram of common targets between Astragali

Radix and PCOS
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Table 2 Binding energy between active components and

target proteins

#irge/(kJ-mol )

P Ry
TP53 JUN ESRI
(SR —8.8 -73 -85
WS E T —8.1 ~7.6 —9.6
7-O-HERARKEE  —72 -5.8 —8.1

AR B T-ESR1

FHER IR -TPS3

Ele6 &FxEiRE

Fig. 6 Molecular docking mode diagram
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(P<<0.001), WK 7.
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A AR S R, SXTRAML, BAA
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100 I 1
o\\°
R
g
S 507
(=
SR R 0.01 0.0 1.00
AR/ (imol L)
XA "P<0.001; SHALLE: ##P<0.001.

**P<0.001 vs control group; *#P<0.001 vs model group.
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Fig.7 Effect of hederagenin on KGN cell viability ( XS, n
=5)
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P<0.001 vs control group; *P<0.05 *#P<0.001 vs model group.
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Fig. 8 Flow cytometry detection of apoptosis rate of KGN cells in each group ( X *s, n=5)

223 HEBERE TN KGN G A 2 7 s fi
RAE R FFRIAAKFR . S5X R, A
KGN 4Hfi+# DHEA. =M. IL-1B. IL-18 /K13
FHE (P<0.05). SR, K. F. &AEE
g S A G, KGN 4+ DHEA. 22§, IL-1p-
IL-18 7K 2 AR AR ARG, H s s B fahs
KSR AR b 22 7 A Giit 5= L (P<0.05),
W 3.

% 3 ELISA #0|&¢H KGN 40A A iR 2 49 i F 28 E B 73R8

224 FEHEBEBHICTHN PCOS #% KGN 41
W TP53. JUN. ESRI R:FZFRIEKF  EXI A
tb, BRI TP53. JUN FERRIEKTFEET
(P<<0.05), T ESRI ZRFEZER LR IR XL
HERARMLEL, KAEA. PRIEH TP53. JUN;EQ
RIZRIATE B E AL w4 TP53. JUN JE[H 3Rk
B R ZE 35 K (P<<0.05). &4 ESRI RHI$ik
KPERTG I EE L, R 4.

kKFE ( X %s, n=5)

Table 3 ELISA detection of androgen secretion and inflammatory factor expression levels in KGN cells ( X s, n=>5)

51 7 &/(umol-L™")  DHEA/(pg-mL™") S20H/(pg-mL™") IL-1B/(pg-mL™") IL-18/(pg-mL™")
xif — 377.36+63.30 220.08+43.17 18.76+2.17 109.07+37.38
R — 2433.481+328.64"  1046.48+214.40" 97.81+16.91" 1142.224216.9*
WEESE T 0.01 2191.89+233.55" 992.67+146.09" 79.86+16.78" 950.86+150.09*

0.10 1 945.024+237.98" 775.04+105.50" 65.88+15.96" 831.05+126.59"
1.00 1371.641+313.44" 628.29429.96* 46.71+6.98" 501.384+38.46*
xRS, TP<0.001; SR LA, *P<0.05 *#P<<0.001.

Hk

P<0.001 vs control group; #P<0.05 ##P<0.001 vs model group.

#F 4 RT-qPCR % 4H KGN 4 TP53. JUN F1 ESRI EFE R

KKFE ( X+s, n=5)

Table 4 RT-qPCR detection of 7P53, JUN, and ESRI gene expression levels in KGN cells ( X+s, n= 5)

=1 ESE=A -1 mRNA *HX#%@E
AL AL/ (pmol- L) P53 JUN ESRI

pagi — 1.00£0.01 1.00£0.03 1.00£0.08
A — 1.75+0.07" 2.04+0.11* 1.13£0.05
Gy LR 0.01 1.710.04* 1.95+0.09* 1.07£0.04

0.10 1.6740.03" 1.92+0.10* 1.05+0.05

1.00 1.384+0.03* 1.37+£0.02* 1.05+0.02

SxtR R, "P<<0.05; SEEMAE, *P<0.05.

*P<0.05 vs control group; *P<0.05 vs model group.
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