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Mechanism of Stragalus membranaceus ( Fisch. ) Bunge and
Atractylodes lancea ( Thunb. ) DC. on glucose and lipid metabolism
in diabetic kidney disease based on network pharmacology
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Shanghai Jiao Tong University School of Medicine ,Shanghai 201900 , China

Abstract: To explore the mechanism of Stragalus membranaceus (Fisch. ) Bunge and Atractylodes lancea ( Thunb. ) DC. on
improving glucose and lipid metabolism in diabetic kidney disease. Using network pharmacology method , effective active ingre-
dients of S. membranaceus and A. lancea were screened out through Chinese medicine system pharmacology database (TCM-
SP) ,and potential targets related to diabetic kidney disease were screened out through Drug Bank , GeneCards ,and OMIM da-
tabases. Active components to target network map were constructed using Cytoscape 3. 6. 1 software and Metascape database,
and signaling pathways related to glucose and lipid metabolism were analyzed using KEGG and GO enrichment. Through
screening , there were 29 effective active ingredients were founding in S. membranaceus and A. lancea, such as quercetin,
kaempferol , wogonin , isorhamnetin may participate in mTOR, insulin, adipocytokines and Jak-STAT signaling pathway, and it
play a key role in regulating glucose and lipid metabolism by targeting PIK3CG,AKT1 ,MAPK1,IGF2. In summary,S. membranaceus
and A. lancea possess multi-component , multi-target and multiple pharmacological effects on improving glucose and lipid metabolism
in diabetic kidney disease ,and providing clues for further research on the treatment of diabetic kidney disease.

Key words; Stragalus membranaceus (Fisch. ) Bunge. and Atractylodes lancea ( Thunb. ) DC. ;diabetic kidney disease; glu-
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Table 1  Active constituents of S. membranaceus and A. lancea

I3 FHRiR T AT iy FAR A= ) B2 Jeeht
TCMSP 1D Molecule name MW OB(% ) DL

MOL000211 Mairin 456.78 55.38 0.78
MOL000239 Jaranol 314.31 50.83 0.29
MOL000296 Hederagenin 414.79 36.91 0.75

(35,85,9S5,10R,13R,14S5,17R)
-10,13-Dimethyl-17-[ (2R,5S)-5-
MOL000033 234 p;"gdgzlfl"l“;‘ifgl 6.17- 428.82 36.23 0.78
dodecahydro-1 H-cyclopenta
[ a] phenanthren-3-ol

MOL000354 Isorhamnetin 316.28 49.60 0.31
MOL000371 3,9-Di-0-methylnissolin 314.36 53.74 0.48
MOL000374 5'-Hydroxyiso-muronulatol-2",5"-di-O-glucoside 642.67 41.72 0.69
MOLO000378 7-0-Methylisomucronulatol 316.38 74.69 0.30
MOL000379 9 ,10-Dimethoxypterocarpan-3-0-8-D-glucoside 462.49 36.74 0.92
MOS0 el 2 et 2033 64.26 0.42
MOL000387 Bifendate 418.38 31.10 0.67
MOL000392 Formononetin 268.28 69.97 0.21
MOL000398 Isoflavanone 316.33 109.99 0.30
MOL000417 Calycosin 284.28 47.75 0.24
MOL000422 Kaempferol 286.25 41.88 0.24
MOI1.000433 FA 441.45 68.96 0.71
MOL000438  (3R)-3-(2-Hydroxy-3 ,4-dimethoxyphenyl ) chroman-7-ol  302.35 67.67 0.26
MOL000439 Isomucronulatol-7,2’-di-O-glucosiole 626.67 469. 28 0.62
MOL000442 1,7-Dihydroxy-3 ,9-dimethoxy pterocarpene 314.31 39.05 0.48
MOLO000098 Quercetin 302.25 46.43 0.28
MOL000173 Wogonin 284.28 30. 68 0.23
oy b
MOL000184 NSC63551 412.77 39.25 0.76
MOL000186 Stigmasterol 3-0-beta-D-glucopyranoside_qt 412.77 43.83 0.76
MOL000188 38-Acetoxyatractylone 274.39 40.57 0.22
MOLO000085 Beta-daucosterol _qt 414.79 36.91 0.75
MOLO000088 Beta-sitosterol 3-0-glucoside_qt 414.79 36.91 0.75
MOL000092 Daucosterin_qt 414.79 36.91 0.75
MOL000094 Daucosterol _qt 414.79 36.91 0.75
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Fig. 1 Active component-target network between S. membranaceus and A. lancea
VE R R 25 A& . Note: Circle ; target gene ; Diamond ; compound.
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Fig. 2 PPI network of target proteins in S. membranaceus and A. lancea from STRING database
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Fig. 3 PPI network of target proteins in S. membranaceus and A. lancea from Metascape database
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Fig. 5 KEGG analysis of potential target of S. membranaceus and A. lanceafor the treatment of glucose

and lipid metabolism in diabetic kidney disease
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