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Investigating the mechanism of icariin to prevent and treat steroid—induced avascular
necrosis of the femoral head through MAPK signaling pathways

based on network pharmacology and experimental verification
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[Abstract] Objective To investigate the mechanism of icariin (ICA) in preventing and treating steroid—induced avascular
necrosis of the femoral head through MAPK signaling pathways based on network pharmacology and experimental verification.
Methods Potential targets of ICA were predicted based on PharmMapper database and protein standardization was carried out by
UniProt database. The targets of SANFH were obtained from OMIM, GeneCards and DisGeNET databases. The protein—protein
interaction (PPI) network map of ICA-SANFH common targets was constructed with STRING platform, and more important targets
were further mined by Cytoscape 3.9.1 software. DAVID database functioned to perform gene ontology (GO) and Kyoto encyclopedia
of genes and genomes (KEGG) analysis, and Cytoscape software worked to draw the "target—pathway" maps. Besides, 24 SPF female

SD rats were randomly divided into the blank group, model group and ICA group. The SANFH model with hormone and
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lipopolysaccharide was constructed and received the gavage for 8 weeks. We obtained the femoral head bone parameters by Micro—

CT quantitative analysis, and detected the expressions of p-ERKI1, P-P38, P-JNK proteins by the western-blot. Results We
obtained 226 ICA targets and 677 SANFH-related targets, among which, ALB, AKT1, MAPK9, IGF1, EGFR and other core targets

were involved in the regulation of SANFH through cancer, MAPK, PI3K -Akt and other signaling pathways. From the

pharmacological experiment, we found significant difference in BMD, Th.Th, Th.N, Th.Sp, p-ERKI1, p—p38, p—JNK proteins between
the blank group and model group (P<0.05). Moreover, there existed significant difference in BMD, Th.Th, TB.N, TB.Sp, p—-ERK1, p-

p38 and p-JNK proteins between the model group and ICA group (P<0.05). Conclusion The mechanism of ICA in the treatment of

SANFH through MAPK signaling pathway was verified, which could be applied in practice.

(Keywords) network pharmacology; pharmacological experiment; icariin; steroid—induced avascular necrosis of the femoral

head; MAPK pathway; mechanism of action
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it Z=HA R A2 ICA 41

BMD 0.909+0.029 0.674+0.044~ 0.741£0.03544
Th.Th 0.649+0.035 0.377+0.033~ 0.512+0.03344
Th.N 6.113+0.211 3.146+0.198% 3.9460.22644

Th.Sp 0.055+0.005 0.146+0.015* 0.105+0.006%*

TE 55 AL, 2P<0.01; 5ER LA 1L, 44P<0.01

3.6  Western blot il p~ERKI .p-p38.p-JNK &
SESIE AP

3 HRREHL N p-ERKIL . p—p38.p-JNK
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AI4H p-ERKI1 4 A W] . B AIK (P<0.05) ,p—p38 .p—JNK
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ZHH k| ICA4L
P-ERK] o ee— m— 42 kDa
P-p38  — cm— s 38 kDa
p-INK (— mm— m— 54 kDa

GAPDH 36 kDa

B8 XRAEk p-ERKI.p-p38.p-INK EAKKIEFR
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