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Mechanism of Tripterygium Hypoglaucum in the Treatment of Membranous Nephropathy
Based on Network Pharmacology”

HAN Jiarui'?, PANG Xinxin®, ZHENG Wei', SHANG Haitao', PENG Zining', WANG Lin’( 1. The
Second Clinical Medical College, Henan University of Traditional Chinese Medicine, Zhengzhou
450046, China; 2. Dept. of Nephropathy, Henan Provincial Hospital of Traditional Chinese Medicine/
the Second Hospital Affiliated to Henan University of Chinese Medicine, Zhengzhou 450002, China;
3. Dept. of General Medicine, Zhengzhou Yihe Hospital, Zhengzhou 450047, China)

ABSTRACT OBJECTIVE; To probe into the potential targets and mechanism of tripterygium hypoglaucum in the
treatment of membranous nephropathy based on network pharmacology. METHODS: Effective components and targets
of tripterygium hypoglaucum were screened by using BATMAN-TCM. Related targets of membranous nephropathy were
identified by GeneCards, Human Mendelian Genetic Comprehensive database, therapeutic target database, DrugBank
and GAD. Cytoscape software was used to analyze the correlation between the target and active components of
tripterygium hypoglaucum in the treatment of membranous nephropathy. Biological function and mechanism of effective
target of tripterygium hypoglaucum for membranous nephropathy were analyzed by DAVID database. RESULTS;
According to the principles of oral availability and drug similarity, 15 active components of tripterygium hypoglaucum
were screened out, and 78 active targets were screened out, and 3 191 targets for MN were extracted from databases.
Through gene enrichment analysis, the biological function of the targets of tripterygium hypoglaucum intervention in
membranous nephropathy were obtained, such as steroid binding, nuclear receptor activity and direct ligand-regulated
specific DNA sequence binding. Through pathway enrichment analysis of Kyoto Encyclopedia of Genes and Genomes,
the signal pathway of membranous nephropathy treatment by tripterygium hypoglaucum was screened out, such as target
rapamycin signaling pathway. CONCLUSIONS; The treatment of membranous nephropathy by tripterygium
hypoglaucum mainly involves multiple biological properties such as steroid binding properties and intervention with
multiple signaling pathways such as rapamycin target protein signaling pathway.

KEYWORDS Tripterygium hypoglaucum; Membranous nephropathy; Mechanism of action; Network pharmacology
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®1 BRHLUBENAINSSEA

Tab 1 Active components and targets of tripterygium hypoglaucum

R AR B (59)

1 Procyanidin B4 SOAT1(48.000) MTTP(48.000) Al SOAT2(48.000)

2 (+)-gallocatechin-hexacetate SOAT1(48.000) MTTP(48.000) F1 SOAT2(48.000)

3 Procyanidin C IFNG(48.000) ,TPMT(48.000)

4 Triptolide ATP1A1(48.000) \NR3C2(48.000) ,GLRA3(23.000) Al GABRB3(23.000)

5 Tripdiolide ATP1A1(48.000) \NR3C2(48.000) ,GLRA3(23.000) Al GABRB3(23.000)

6 Tripdiotolnide FKBPTA(80.882) \MTOR(80. 882) ,FGF2(80. 882) \NR3C2(48.000) .FKBP1B(23.000) ,FGF18(22.373) \FGF16(22.373) ,GFI1(22.373) \WNT3A

(22.373) \MAF1(22.373) \RPTOR(22.373) SLC2A2(22.373) il CMYAS(22. 373)
1 L-epigallocatechin SECI4L3(48.000) ,SOATI(48.000) ,MTTP(48.000) ,CNR2(48.000) ,PPP2CA(48.000) ,PRKCA(48.000) ,NR112(48.000) ,CNR1(48.000) ,ALOX5
(48.000) ,PPP2CB(48.000) SEC141.2(48.000) .DGKA(48.000) ,PRKCB(48.000) ,SOAT2(48.000) il SEC14L4(48. 000)

8 Triptonide NR3C2(80.882) ATP1A1(48.000)

9 Hypoepistephanine ACHE(48.000) ,CHRNA2(48.000) ,HTR3A(48.000) Ft CHRM2(48. 000)

10 Triptolidenol GLRA3(80.882) ,GABRB3(80.882) ,ATP1A1(48.000) ,NR3C2(48.000) ,NRXN1(22.373) fil GLRB(22.373)

11 Tripterine FOLR2(23.000) ,SHMT1(23.000) ,GART(23.000) ,MTHFD2(23.000) ,MTR(23.000) MTHFD1(23.000) ,ALDHILI(23.000) ,AMT(23.000) ,

MTFMT(23.000) ,ATIC(23.000) SHMT2(23.000) ,DHFR(23.000) ,FOLR3(23.000) ,FTCD(23.000) ,TYMS(23.000) 1 MTHFR(23. 000)
12 Triptonoterpenol SECI4L3(48.000) ,ESR2(48.000) .ESR1(48.000) ,PPP2CA(48.000) ,P2RY12(48.000) ,PTGIR(48.000) ,PRKCA(48.000) ,NR112(48.000)
PPARD(48.000) ,ALOX5(48.000) ,PPP2CB(48.000) SEC141.2(48.000) .DGKA(48.000) ,PRKCB(48.000) £ SEC14L4(48. 000)
13 (+)-catechin SOAT1(122.778) MTTP(122.778) SOAT2(122.778) ,SECI4L3(48.000) ,CNR2(48.000) ,PPP2CA(48.000) PRKCA(48.000) NR112(48.000) ,
CNR1(48.000) ,ALOX5(48.000) ,PPP2CB(48.000) ,SECI4L2(48.000) .DGKA(48.000) ,PRKCB(48.000) il SEC14L4(48. 000)

14 Regelin ESR1(48.000) ,PTGER4(48.000) ,PGR(48.000) ,AR(48.000) NR3C1(48.000) PTGER2(48.000) ,PTGER3(48.000) ANXAL(48.000)
NR3C2(48.000) ,CD300 A(22.373) f1 KIF14(22.373)

15 Hypodiolide A AR(122.778) \COL5A1(22.373) \NOX1(22.373) NKX3-1(22.373) ,SHBG(22.373) \TGFB2(22.373) \NR1I3(22.373) ,ALDHIA1(22.373)

TSPO(22.373) il S100A9(22. 373)
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Fig 5 Biological functions of tripterygium hypoglaucum in the treatment of MN
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Tab 2 Key signaling pathways of tripterygium hypoglaucum in the treatment of MN
D Eaepils RS P il B
hsa05205 Proteoglycans in cancer 0.004 283 032 6
hsa04080 Neuroactive ligand-receptor interaction 0.019 556 598 6
hsa04919 Thyroid hormone signaling pathway 0.003 941 977 5
hsa05224 Breast cancer 0. 005 325 508 5
hsa05206 MicroRNAs in cancer 0. 035 480 479 5
hsa04151 PI3K-Akt signaling pathway 0. 048 842 943 5
hsa00670 One carbon pool by folate 0.000 157 807 4
hsa04960 Aldosterone-regulated sodium reabsorption 0.001 025 613 4
hsa04961 Endocrine and other factor-regulated calcium reabsorption 0.002 898 83 4
hsa01521 EGFR tyrosine kinase inhibitor resistance 0.005 325 508 4
hsa04911 Insulin secretion 0. 006 389 772 4
hsa04933 AGE-RAGE signaling pathway in diabetic complications 0.009 170 863 4
hsa05146 Amoebiasis 0.009 170 863 4
hsa04066 HIF-1 signaling pathway 0.010 091 445 4
hsa04725 Cholinergic synapse 0.010 427 278 4
hsa04150 mTOR signaling pathway 0.024 502 835 4
hsa05225 Hepatocellular carcinoma 0.028 736 029 4
hsa04015 Rapl signaling pathway 0. 041 906 886 4
hsa05163 Human cytomegalovirus infection 0. 047 761 945 4
hsa01523 Antifolate resistance 0. 005 325 508 3
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