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Mechanism of Methylprednisolone in the Treatment of Peritoneal Fibrosis Based on Network

Pharmacology
CAl Jiaju, DAI Weibo, WU Huifei, YE Qiuming, XIAO Jungi

( Zhongshan Hospital of Traditional Chinese Medicine, Zhongshan, Guangdong, China  528400)
Abstract: Objective To investigate the mechanism of methylprednisolone(MP) in the multi —target and multi — channel treatment of
peritoneal fibrosis(PF). Methods The potential targets of MP were collected from PubChem,Swiss Target Prediction and other databases,
and the target genes of PF were screened by GeneCards,OMIM and other databases. Then the common target genes of MP and PF were
verified by creating a Venn diagram,and the protein — protein interaction(PPI) network of ingredient — disease — target was established via
Cytoscape. Besides, GO function enrichment analysis and KEGG pathway enrichment analysis were implemented by R software. Results
A total 100 MP targets were collected and 2 104 PF disease targets were predicted. Among them, MP has 65 potential targets that
could treat PF, including interleukin — 6(IL. = 6), mitogen — activated protein kinase 3(MAPK3), mitogen — activated protein kinase 1
(MAPK1), epidermal growth factor receptor(EGFR), mammalian target of rapamycin(mTOR), mitogen — activated protein kinase 14
(MAPK14) and so on. A total of 19 items of analysis information were screened by GO function enrichment analysis. Seven pathways
were identified by KEGG pathway enrichment analysis, such as protein serine/threonine kinase activity, protein tyrosine kinase activity,
MAPK signaling pathway and EGFR signaling pathway. Conclusion MP may have an effect on PF,and its mechanism is related to
IL - 6,mTOR,EGFR and MAPK pathways.
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Tab.1 Top 10 MP target genes

AR 4# B Uniprot1D RERH i
NR3CI Glucocorticoid receptor PO4150° Nuclearreceptor 1.000000000
SERPINAG - Corticasteroid binding globulin POSI8S  Secreted protein 0.999.994 295
-6 Interleukin-6 P05231 Secreted protein 0.985328511
AR Androgen Receptor P10275  Nuclearreceptor 0.985328511
NR3C2  Mineralocorticoid receptor P08235 Nuclearreceptor 0.985 328511
ADAMIT - ADAMIT P78536  Protease 0985328511
GLUL  Glutamine synthetase PISI4  Ligase 0.985328511
GPBARL G - protein coupled bile acid receptor (8TDU6 ~ Family A G protein - coupled receptor 0. 983 328 511
FABPL  Fatty acid - binding protein, lver{by homology) - PO7148 Fatty acidbinding protein family 0.985 328511
SHBG  Testis - specific androgen - bindingprotein -~ P04278 Secreted protein 0.321304812
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Tab.2  Top 10 PF target genes
AR A WA Uniprot ID A HAXERY (D)
CFTR ~ CF Transmembrane Conductance Regulator P13569  Protein Coding 109.57
TGF =B Transforming Growth Factor Beta | POLI37  Protein Coding 62.92
NF Tumor Necrosis Factor P01375  Protein Coding 62.65
TERT ~ Telomerase Reverse Transcriptase 014746 Protein Coding 41.3
(CN2 Cellular Communication Network Factor 2 P29279  Protein Coding 44.16
MUCT Muein T, Cell Surface Associated P15941  Protein Coding 42.26
TP53 Tumor Protein P53 P04637  Protein Coding 41.25
SERPINEL Serpin Family E Member | P05I21  Protein Coding 41.23
IL-6 Interleukin 6 P05231  Protein Coding 40.00
ALB Albumin P02768  Protein Coding 38.13
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Fig.2 Venn diagram of 65 common target genes
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Fig. 4 PPI network diagram of 65 common target
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Tab.3 Results of PPI network analysis(degree > 24)

o B LA degree 18 BC cC
IL-6 48 0. 087 443 66 0.815 789 47
MAPK3 43 0.051013 12 0.765432 10
MAPK1 38 0.032 528 56 0.720930 23
EGFR 37 0.033369 18 0.712 643 68
mTOR 34 0.024 942 31 0. 688 888 89
PIK3CA 27 0.011952 63 0.639 175 26
MAPK14 27 0.012935 45 0.639 175 26
ERBB2 26 0.008 618 00 0.632 653 06
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Fig.5 A bar chart of GO enrichment analysis of 65 common targets
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Fig. 6 A bubble chart of GO enrichment analysis of 65 common targets
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Fig.7 A bar chart of KEGG enrichment analysis of 65 common targets

MAPK signaling pathway - @D
EGFR tyrosine kinase inhibitor resistance - @
Rap1 signaling pathway - @
Ras signaling pathway - 2
ErbB signaling pathway -

Endocrine resistance - @ 001

L]
e
g

CAMP signaling pathway -

Platinum drug resistance - L ]

CGMP-PKG signaling pathway - ®

Nitrogen metaboksm -

01 02 03
GeneRato

B8 651 EFEMAN KEGG BREENMERKIAE
Fig. 8 A bubble chart of KEGG enrichment analysis of 65 common targets
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