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Investigate of Mechanism of Liuwei Dihuang Pill in Treatment of Depression Based on

Network Pharmacology and Molecular Docking Technology

ZHANG Junxia CHAO Ligin WANG Fu
Henan University of Chinese Medicine Zhengzhou Henan China 450046

Abstract: Objective: To investigate the mechanism of Liuwei Dihuang Wan in the treatment of depression by using network phar—
macology and molecular docking technology. Methods: The traditional Chinese medicine systems pharmacology database and analy—
sis platform ( TCMSP) was used to retrieve the chemical constituents of Liuwei Dihuang Pills. TCMSP database PubChem data—
base BABEL software SwissTargetPrediction platform and SEA platform were used to predict medicine active ingredient targets.

DisGeNET database was used to obtain targets of depression. The Venn Diagram platform was used to map the relevant targets of
the active components of Liuwei Dihuang Pills and the targets of depression diseases and the potential targets of Liuwei Dihuang
Pills in the treatment of depression were obtained. The potential targets of Liuwei Dihuang Pill in the treatment of depression were

entered into the STRING database to obtain the protein interaction relationship and the results were entered into Cytoscape 3.2. 1
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software to construct a PPI network to screen out key targets. Then import the potential targets and related active ingredients of Li—
uwei Dihuang Pills into Cytoscape 3. 2.1 software build a network diagram of " medicine active ingredients—potential targets" and
screen out the key ingredients. The potential targets were entered into FunRich software for enrichment analysis. Using DockThor
software the target protein with the highest median value in the PPI network was molecularly docked with the active ingredient in
the first topological analysis parameter of the six traditional Chinese medicines respectively and the PYMOL software was used to
make a visual picture. Results: It was concluded that 40 active ingredients of Liuwei Dihuang Pills were obtained and 3706 related
targets were obtained. And there are 1478 targets of depression and 38 potential targets of Liuwei Dihuang Pill in the treatment of
depression. PPI network topology analysis screened mitogen-activated protein kinase 3( MAPK3) as the first key target. Topological
analysis of the network graph of " medicine active ingredients—potential targets" screened out the key components as stigmasterol
diosgenin 2 6 10 14 18-pentamethylhydrazine2 6 10 14 18-pentene syringene etc. The 38 intersection targets were input into
FunRich software for enrichment analysis and 13 biological processes 37 cellular components 15 molecular functions and 319 bi-
ological pathways were obtained. And molecular docking showed that 6 active ingredients had strong binding force to MAPK3. Con—
clusion: Liuwei Dihuang Pill has the characteristics of multi-channel multi-ecomponent and multi+arget in the treatment of depres—
sion.

Key words: Liuwei Dihuang Pill; depression; network pharmacology; molecular docking; mechanism of action
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MAPK3 1.33 0.59 0.75 10

1( estrogen receptor ESRI) 1.67 0.20 0.60 1

MAPK14 1.73 0.20 0.58 6

3C I ( nuclear receptor subfamily 3 group C member 1 NR3CI) 1.73 0.10 0.58 5

La( hypoxia inducible factor I o subunit HIF1A) 2.00 0.13 0.50 3

B A2( phospholipase A2 group IB PLA2G1B) 2.07 0 0.48 2

ESR2 2.13 0 0.47 2

( telomerase reverse transcriptase TERT) 2.13 0 0.47 2

| ((insulin like growth factor 1 receptor IGFIR) 2.13 0 0.47 2

o peroxisome proliferative activated receptor PPARA) 2.13 0.13 0.47 2

CB( protein kinase C beta PRKCB) 2.21 0 0.44 1

2 o« _ »”

MOL000449 1.07 0.55 0.93 41
MOL000359 1.21 0.42 0.83 38
MOL000546 2.39 0.23 0.42 46
MOLO005465 AIDS180907 2.43 0.29 0.41 43
MOL005440 2.45 0.09 0.41 41
MOL000449 2.45 0.09 0.41 41
MOL005430 C 2.48 0.15 0.40 39
MOL000322 2.48 0.09 0.40 39
MOL000310 B 2.48 0.09 0.40 39
MOL005429 2.49 0.17 0.40 38
MOL005435 24 - -5- -38-0- 2.5 0.07 0.40 37
MOL0O01559 2.5 0.15 0.40 37
MOL000953 CLR 2.5 0.07 0.40 37
MOL005481 2610 14 18 - -2 610 14 18 - 2.42 0.23 0.41 50
MOL008457 2.49 0.20 0.40 44
MOLO005503 2.47 0.20 0.41 44
MOL001495 2.49 0.12 0.40 44
MOLO005557 lanosta —8 24 —dien -3 — ol 3 - acetate 2.52 0.10 0.40 41
MOL005486 34- -16 - 2.52 0.14 0.40 41
MOL002883 2.52 0.10 0.40 41
MOL000449 2.52 0.05 0.40 41
MOL002879 2.53 0.17 0.40 40
MOLO001771 -5- -3B- 2.55 0.04 0.39 38
MOL000359 2.55 0.04 0.39 38
MOL000358 B- 2.55 0.04 0.39 38
MOL001494 2.58 0.07 0.39 35
MOL000211 1.80 0.73 0.56 44
MOL000359 1.96 0.60 0.51 38

(1S 3R) -1 - (2R) -3 3 —dimethyloxiran -2 -yl -3 - (5R 8S
9S 10S 118 14R) -11 —hydroxy -4 4 8 10 14 — pentamethyl —
MOL000862 1.99 0.41 0.50 39
3-0x0-125679 11 12 15 16 - decahydrocyclopenta

a phenanthren — 17 —yl butyl acetate

MOLO000831 B 2.01 0.40 0.50 38
MOLO000359 2.01 0.56 0.50 38
MOL000282 -7 22 - -3B - 2.05 0.24 0.50 47
MOL000283 2.13 0.45 0.47 43
MOL000287 38 - -24 - -8 - -21 - 2.14 0.13 0.47 42
MOLO000300 2.16 0.22 0.46 41
MOL000296 2.18 0.20 0.46 40
MOL000275 2.18 0.10 0.46 40
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