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Abstract: Objective To explore the molecular mechanism of Morindae officinalis radix—Epimedii folium herb pair
for treatment of senile dementia based on network pharmacology. Methods The chemical components of Morindae
officinalis radix and Epimedii folium were collected by using TCMSP database and references, and the parameters
such as oral bioavailability, drug—likeness and blood brain barrier were screened. All targets of senile dementia were
collected in GeneCard, TTD and DiGSeE databases. The common targets of chemical components and the senile

dementia were figured out and Cytoscape 3.7.1 software was used to construct a visual network topological

s EHE: 2020-07-18

TEERN: B, B, W4, S, I drn . PR S P EZ RG R Y RATSY . Email : donggdyxy@163.com,

HEWMB: FRARBAILETH (81403085); [ AA P EZY R BIIH (20191189); J™AHRA “BiilHl” 513 EHHERAATIH (4YF16001G) ;
JRBERNR S AA RIS 23435 H (2XB17028) 5 7R 4 2019 4 B2 R 2= A ATH AL U 2R 1Rl 351 H (201910571095) 5 | AR BERF K2
B R A B AN g5 H (GDMU2018095) .



PG5 RGE2021 FTAEI2EETH . 989 -

relationship map of the Constituent—Target, and analyze the protein— protein interaction network based on string
database. The core targets of Morindae officinalis radix—Epimedii folium herb pair for senile dementia were selected
based on topological parameters. Finally, the enrichment analysis of gene ontology (GO) and KEGG pathway
enrichment analysis were carried out, and the network of Constituent—Target— Signaling pathway was constructed.
Results Twenty—seven active constituents of Morindae officinalis radix—Epimedii folium herb pair were screened out
and 129 related targets of them were obtained which could act on senile dementia. The core targets are GAPDH,
VEGFA, STAT3, SRC, EGFR, JUN, MAPKS, and so on. In the results of GO enrichment analysis, there are
388 GO terms related to biological process, 131 GO terms related to molecular function, and 117 GO terms related
to cellular component (P <0.01). The KEGG pathway enrichment analysis contains 128 pathways (P <0.01), among
which nine signaling pathways related to senile dementia were screened. Conclusion Morindae officinalis radix—
Epimedii folium herb pair has the characteristics of multi—constituent, multi—target, and multi-pathway action in
the treatment of senile dementia, and neuroactive ligand—-receptor interaction, endocrine resistance, serotonergic

synapse, and cholinergic synapse may play important roles in senile dementia treated by Morindae officinalis radix—

Epimedii folium herb pair.
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F1 BERX-EFELMHEZEEMS

Table 1 The main active ingredients of Morindae officinalis radix—FEpimedii folium herb pair

G5 ORBPZ WY HURAAIRITEE % S50 L Bt A
S BER Beta-sitosterol 36.91 0.75 0.99
s2 EEK Supraene 33.55 0.42 173
S3 EEEK Diop 43.59 0.39 0.26
sS4 EEER Ethyl oleate(NF) 32.40 0.19 1.10
S5 EEEK Alizarin—2-methylether 32.81 0.21 -0.14
S6  ELEER 2-hydroxy-1,5-dimethoxy—6-(methoxymethyl )-9,, 10-anthraquinone 95.85 0.37 -0.17
S7 EEER 1-hydroxy=3-methoxy-9, 10~anthraquinone 104.33 0.21 -0.24
S8 EEER 2-hydroxy-1, 8-dimethoxy—7-methoxymethylanthracenequinone 112.30 0.37 -0.30
SO EEER 3beta,20(R) , 5-alkenyl-stigmastol 3691 0.75 0.89
S10 PLEER 3heta-24S(R)-butyl-5-alkenyl-cholestol 3535 0.82 0.79
SIT EEER Ohioensin-A 38.13 0.76 -0.17
S12 EEEK Bajijiasu - - -
S13 EER Nystose 3.95 0.57 -11.81
S14 B IF~fructofuranosyl nystose 3.01 0.36 -13.95
15 BHKEFE sitosterol 3691 0.75 0.87
S16  IEFH lcariin 41.58 0.61 -3.00
STV Leariside 11 3.70 0.84 -0.91
SIS EAAE Magnograndiolide 63.71 0.19 -0.24
S19  EEAHE 24-epicampesterol 37.58 0.71 1.15
S20 PR Linoleyl acetate 42.10 0.20 1.08
21 ERE Poriferast—-5-en—3beta—ol 36.91 0.75 1.14
S22 EAAE DFV 32.76 0.18 -0.29
S23 R Anhydroicaritin 4541 0.44 0.01
S24 PR C~Homoerythrinan, 1, 6-didehydro-3, 15, 16-trimethoxy—, (3.beta.)— 39.14 0.49 0.68
S25 YRR Yinyanghuo C 45.67 0.50 -0.11
. 6-hydroxy-11, 12-dimethoxy-2, 2-dimethyl- 1, 8-dioxo-2, 3,4, 8-tetrahydro— 1 H-isochromeno[3,
S26  iEF 60.64 0.66 -0.12
4-hlisoquinolin-2-ium
S27  EAAE 8-(3-methylbut-2-enyl)-2—phenyl-chromone 48.54 0.25 0.99
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Figure 1 Venn diagram of common targets for Morindae officinalis

radix—Epimedii folium herb pair and senile dementia
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2 BEX-ZFEHINEMEMS-HLEIERES M

Figure 2 Network diagram of the main active ingredient targets of Morindae officinalis radix—Epimedii folium herb pair

x2 BRX-EZFEASNEZFUMS-BaMERZORS T RNEINESE(ET 14 1)

Table 2 Network characteristics of key component—target network nodes(Top 14)

Ry HagS ettt RETOrE WA RIS S A Eehote RO RGERIE
WLIPN s7 0.540 334 81  0.415 549 60 56 R s23 0.040 327 38 0.382 716 05 22
WEIPN sl 0.188 069 36 0.415 549 60 36 jRs i s27 0.040 910 99 0.386 533 67 22
A S24 0.200 431 58 0.406 824 15 32 R S22 0.039 63246 0.378 973 11 20
K S13 0.067 020 07 0.296 367 11 24 WSS S6 0.029 147 53 0.377 128 95 19
WSS S14 0.067 020 07 0.296 367 11 24 WSS S8 0.029 147 53 0.377 128 95 19
WLIFN S12 0.060 610 35 0.295 238 10 23 R i 825 0.008 606 48 0.337 690 63 13
LEIFS S5 0.040 630 90 0.386 533 67 22 R 26 0.013 717 33 0.364 705 88 12
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Figure 3 PPI netework diagram of Morindae officinalis radix—Epimedii folium herb pair
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Table 3 Core targets of Morindae officinalis radix—Epimedii folium

herb pair(Top 20)

BB MErhotE BEROE WA || ROt A fehodE

RO WRERE || RO AMEehotE REROE AR

GAPDH  0.086 140 83 0.663 212 44 66 HSP90AAL
VEGFA  0.045 404 77 0.624 390 24 MTOR
STAT3 0.031 936 73 0.615 384 62 NOS3

SRC 0.025 445 98 0.615 384 62 PTGS2
EGFR 0.029 318 29  0.618 357 49 ESRI1

JUN 0.017 570 16 0.589 861 75 CCND1
MAPKS  0.021 150 88 0.589 861 75 MMP9

0.017 962 94
0.025 196 07
0.056 021 90
0.019 638 36
0.015 261 09
0.007 026 50
0.020 897 74

41
41
40
39
37
37

FGF2
MAPK14
PIK3CA
MMP2
SIRTI1
AR

0.010 742 33
0.010 509 00
0.026 467 41
0.019 682 00
0.011 034 12
0.009 820 21

0.561 403 51
0.551 724 14
0.556 521 74
0.549 356 22
0.568 888 89
0.549 356 22
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0.579 185 52
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Figure 4 Biological process enrichment analysis result of Morindae officinalis radix—Epimedii folium herb pair in treatment of senile dementia
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Figure 5 Molecular function enrichment analysis result of Morindae officinalis radix—Epimedii folium herb pair in treatment of senile dementia
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Figure 6 Cellular component enrichment analysis result of Morindae officinalis radix—Epimedii folium herb pair in treatment of senile dementia
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Figure 7 KEGG pathway enrichment analysis result of Morindae officinalis radix—Epimedii folium herb pair in treatment of senile dementia
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Figure 8 The component—target—pathway network for Morindae officinalis radix=Epimedii folium herb pair in treatment of senile dementia
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