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Explore the molecular mechanism of Sanhuangtangshenkang in treatment of type
2 diabetes mellitus based on network pharmacology and molecular docking
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Abstract: Objective To explore the molecular mechanism of Sanhuangtangshenkang in the treatment of type 2 diabetes mellitus
based on network pharmacology and molecular docking technology. Methods The active components of Sanhuangtangshenkang
were collected from TCMSP, SymMap, TCMID and TCM Databases@ Taiwan databases, and the active components of Leech were
supplemented by literature retrieval. The corresponding targets were obtained from the above databases and the Swiss Target Prediction
data platform. GeneCards, OMIM, and TTD databases were used to obtain T2DM related targets. PPl map was constructed using String
11.5 and Cytoscape 3.9.0 for drug-disease co-targets, and core targets were screened out for GO and KEGG analysis through DAVID
database. Using Autodock Tools1.5.7, the top three targets in PP1 network diagram and corresponding active components were docked.
Results There were 63 active components and 159 potential targets of Sanhuangtangshenkang in treatment of T2DM, including 54
core targets such as STAT3, INS, and AKTL1, and 58 key components such as quercetin, berberine, luteolin, and rhein. The core targets
mainly involve 115 pathways including HIF-1 signaling pathway, PI3K-Akt signaling pathway, and TNF signaling pathway. STAT3
with rhein, AKT1 with quercetin and luteolin, respectively, and INS with berberine were well docked. Conclusion
Sanhuangtangshenkang can regulate type 2 diabetes through multiple targets and pathways.
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Table 1 Active ingredients of Sanhuangtangshenkang

MOL ID A RSy OB/% DL K 1 24
MOL001792 DFV 32.76 0.18 FiHE
MOL002714 baicalein 3352 0.21 Tk
MOL002959 3'-methoxydaidzein 4857 0.24 FHE
MOL000359 sitosterol 36.91 0.75 ¥
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one 71.12 0.18 ¥k
MOLO000546 diosgenin 80.88 0.81 k&
MOL006331 4',5-dihydroxyflavone 4855 0.19 #k
MOL009763  (+)-syringaresinol-O-beta-D-glucoside 4335 0.77 #HFkE
MOL003889 methylprotodioscin_Qt 35.12 0.86 A
MOLO009760 sibiricoside A_Qt 3526 0.86 A
MOLO009766 zhonghualiaoine 1 34.72 0.78 ¥k
MOL001454 berberine 36.86 0.78 %
MOL002894  berberrubine 35.74 073 #HiE
MOL002897 epiberberine 43.09 0.78 %
MOL002903 (R)-Canadine 55.37 0.77 #i&E
MOL002904 berlambine 36.68 0.82 %
MOL002907 corchoroside A_qt 104.95 0.78 &
MOLO000622 magnograndiolide 63.71 0.19 &
MOL000785 palmatine 64.60 0.65 %
MOL001458 coptisine 30.67 0.86 %
MOL002668 worenine 4583 0.87 %
MOLO006397 jatrorrhizine 3044 075 #iE
MOLO013352 obacunone 43.29 077 #HiE
MOLO010616 eckol 87.06 0.63 %
MOL000762 palmidin A 35.36 0.65 #i%E
MOL008647 moupinamide 86.71 0.26 %
MOL000239 jaranol 50.83 0.29 i

MOL000033 (3S,8S,9S,10R,13R,145,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan- ~ 36.23 0.78 %
2-yloctan-2-yl1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-
cyclopenta[a]phenanthren-3-ol

MOLO000354 isorhamnetin 49.60 031 ¥
MOL000371  3,9-di-O-methylnissolin 53.74 0.48 T
MOL000378 7-O-methylisomucronulatol 7469 0.30 T
MOL000379 9,10-dimethoxypterocarpan-3-O-B-D-glucoside 36.74 092 I
MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c]  64.26 0.42 i<
chromen-3-ol
MOLO000387 bifendate 31.10 0.67 ¥
MOL000392 formononetin 69.67 0.21 FEE
MOL000417 calycosin 4775 0.24 W
MOL000422 kaempferol 4188 0.24 W
MOL000433 FA 68.96 0.71 T
MOL000439 isomucronulatol-7,2"-di-O-glucosiole 49.28 0.62 THEE
MOLO000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48 FHEE

MOL002773 beta-carotene 37.18 058 I
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MOL ID BRI OB/% DL Sz

MOLO011076 (+)-medicarpin
MOL009722 L-folinic acid
MOLO000398 isoflavanone
MOL004492 chrysanthemaxanthin
MOL013288 picralinal

MOL013287 physovenine
MOL013281 6,8-dihydroxy-7-methoxyxanthone
MOL002280 torachrysone-8-O-beta-D-(6'-oxayl)-glucoside
MOL002268 rhein

MOL002259 physciondiglucoside
MOL000492 (+)-catechin
MOLO000006 luteolin

MOL005828 nobiletin

MOLO001406 crocetin

MOL000953 cholesterol™
MOL005043 campest-5-en-3beta-ol*!
MOL005970 eucalyptol

MOLO012617 torulene

MOL000211 mairin

MOL000296 hederagenin
MOLO000358 beta-sitosterol
MOL000098 quercetin

60.46 0.34 B
3179 0.74 HE
109.99 0.30 i
38.72 0.58 W
58.01 0.75 JE#t
106.21 0.19 &AL
35.83 0.21 &t
43.02 0.74 JE#E
47.07 0.28 JE#t
41.65 0.63 JEfL
54.83 0.24 &L
36.16 0.25 JEft
61.67 0.52 JE#t
3530 0.26 7KiE
37.87 0.68 /KiE
3758 0.71 /KiF
60.62 0.32 &2
3349 055 P2
55.38 0.78 K. HF=
36.91 075 . F=
36.91 0.75 s, W, AL, EX
46.43 0.28 %, FEL EM
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Fig. 5 Molecular models of key active ingredients binding
to the core targets
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