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Study on mechanism of prevention and treatment of dementia of
Dracocephalum moldavica based on network pharmacology
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Abstract: Objective To explore the material basis and mechanism of Dracocephalum moldavica L. in the prevention and treatment
of dementia. Methods The active compounds contained in D. moldavica were screened by literature mining and pharmacokinetic
parameters, and the targets related to dementia were collected by searching drugbank, genecards and OMIM databases. Cytoscape
software was used to construct the protein interaction network of D. moldavica for the prevention and treatment of dementia. Gene
ontology and signal pathway enrichment were analyzed. The key target pathway network of D. moldavica compounds was
constructed. Results 42 active components were screened, 90 potential drug targets for the prevention and treatment of dementia
were obtained, 74 main targets were further screened in the protein-protein interaction network, and 300 signal pathways, 1 465
biological processes, 104 cell components and 108 molecular functions were enriched. Through the compound-target-pathway
network, the key compounds that play a role in the prevention and treatment of dementia, such as acacetin, apigenin, chrysoeriol and
other flavonoids, as well as the corresponding key targets and key signal pathways, such as MAPK, APP, MAPT, PI3K and
Alzheimer's disease, neurotrophic protein and other pathways were obtained. Conclusion D. moldavica has the characteristics of
multi-component, multi-target and multi-channel in the prevention and treatment of dementia.
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Table 1 Active compounds screened from D. moldavica

GAEY/ LR WA PubChem CID

5,7, 4- = FR k-3 S A B 5,7, 4"trihydroxy-3'methoxy flavone N/A
8- k- R 8-hydroxy-salvigenin 3083783
FHH TR B salvianolic acid B 11629084
HIEFFR 2.0 ethyl-rosmarinate 44437692
23- BRI 23-hydroxyursolic acid 14136881
3,7- -3 O E SE -7 AR, 5 T 3, 7-dimethyl-3-acetoxy-7-hydroxy-1, 5-octadiene N/A
3B,200- ZFRFE S IR ke -21-4-28- 18 3B,20a-dihydroxyurs-21(22)en-28-oic acid N/A

15 JkE-12-4%5-28-FR 20, 3B- 1% 20, 3p-dihydroxyurs-12-en-28-oic acid 45481653
R HR scrophulein 188323
WATERTR N TR citrylidene malonic acid N/A
SEME acacetin 5280442
S apigenin 5280443
ARRHEZR luteolin 5280445
W caffeic-acid 689043
EXEHER chrysoeriol 5280666
B-PE 0 2 citraurin Beta 9845703
[ BT daucosterol 5742590
AR diosmetin 5281612
D-Fr 15 I D-limonene 440917
6,7- “FIEFER, WL R esculetin 5281416
ol 2L ferulic-acid 445858
TR gardenin A 261859
ETFRL gardenin B 96539
SRR isorhamnetin 5281654
Ll 2%y kaempferol 5280863
g I | — M limonene|dipentene 22311
%A R H B methyl-rosmarinate 6479915
X} - LR p-coumaric-acid 637542
i Bz 3% quercetin 5280343
RE®ER salvigenin 161271
THER syringaresinol 100067
A thymonin 442662
2,5- IR 2, 5-dihydroxybenzoic acid 3469
R A e TR I methyl 4-hydroxycinnamate 5319562
B 3-hydroxyflavone 11349
FH i) 7 moldavoside .acacetin 7-O-glucoside 5321954
FRER-T-0-B-D-F-FLpELT apigenin-7-O-3-D-galactoside 44257799
GG W ER -7-O-B-D- M Ve ] 45 4 1 acacetin7-O-p-D-glucopyranoside 44257884
G B ME-T-0-(6"- LIk FE ) - I s 5] 26 0 acacetin-7-0-(6"-acetyl)-glucopyranoside 52929806
B E R -T-0-B-D-H %] WETE TR H acacetin-7-O-B-D-glucuronide 44257886
TR H-T-0-B-D-HI G i T apigenin-7-0-B-D-glucoside 5280704
AR dihydrocaffeic-acid 348154
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Fig.1 Venn diagram of intersection of drug and disease
targets

¥ , i 3T Cytoscape 3.7.0 B A4 2 il PPI W 2% , DA
Degree 16 & 7~ W] 0 46§28 b5 () B 282, DA
combined_score {E % 7~ #EAR [B] BAE K RIS . W
B2 FE7i 5 i P 268 74717 50 CRE AR O A 261 2632 CHE
bl AH BAE O RO MR 2 B 744 5 H E 8
(B2 HH G 1) 2 EEHEHR , DA S 261 25 B bR 5 ¥E bR 2 [A]
R HH B R &R, X 26 o R AR AL 45 UE B A AT A R
1 Camyloid precursor protein, APP) . % fig ft AL % 3
W M A W ME & 1 (phosphatidylinositol 3-kinase
regulatory subunit alpha, PIK3R1) . fiff i [t JULEE 4, 5-
TR 3 W 1k % o T 7 (phosphatidylinositol
4, S-bisphosphate 3-kinase catalytic subunit alpha
isoform, PIK3CA) . 22 ¢ J& B i& 1) & 1 i
1 (mitogen-activated protein kinase, MAPK1) . ¥% 5%
¥ p65 (transcription factor p65, RELA) . 22 %4 J51
5 B 85 F R 3 (mitogen-activated protein kinase 3,
MAPK3) . #4K 57, & [ 90-0.(heat shock protein, HSP
90-alpha. HSPOOAA 1) . £ 24 Ji ¥ 1% 1) 55 1 % il
8 (mitogen-activated protein kinase 8, MAPKS8) . i &
IR 55 [ W ¥ (tyrosine-protein kinase Fyn, FYN) . &
T & R Y AKT1 K 9 1 (proline-rich AKT1
substrate 1,Aktl )%,
2.4 FBERHIGOTNREERE

GO DR BB 45 3 AN J7 1, B 74 /> = AR AR
[ BP.CC I MF & S 45 ] . BRI B iRk
NE B H BAAR R IR KN WK 3 R, &
T 22 74 A B AR X N ) BP 32 20 R Al A
5 (synaptic signaling) . ] 5 #ff & # Jii /K
“F- (regulation of neurotransmitter levels) 2 & [ 4 fiff
% M 1 IE 1 4% (positive regulation of protein kinase
activity) 55 . 7£ CC 7, ¥A7 & & 2 H E E /i 8

2 74N EEIBERE) PPI ML

Fig.2 Network diagram of protein-protein interactions of
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Fig. 3 The first 15 biological processes obtained by GO enrichment
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Fig. 4 The first 15 cellular components obtained by GO enrichment
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Fig. 5 The first 15 molecular functions obtained by GO enrichment
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Fig. 6 The first 15 pathways obtained by KEGG enrichment analysis of 74 main targets
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Fig.7 Network of compound-target-pathway

% 2 Eigenvector centrality £ Top20 L &5 R M & RIS H

Table 2 Eigenvector centrality value Top20 compound node network topology parameters

ID & eigenvector centrality closeness centrality degree
XQL7 8-hydroxy-salvigenin 0.43 0.50 14
XQL40 thymonin 0.43 0.50 14
XQL26 gardenin A 0.43 0.50 14
XQL4 3-hydroxyflavone 0.42 0.47 14
XQL31 luteolin 0.41 0.49 13
XQL22 diosmetin 0.41 0.49 13
XQL17 chrysoeriol 0.41 0.49 13
XQL35 quercetin 0.38 0.48 12
XQL28 isorhamnetin 0.38 0.48 12
XQLS acacetin 0.38 0.50 13
XQL37 salvigenin 0.38 0.50 13
XQL27 gardenin B 0.38 0.50 13
XQL13 apigenin 0.38 0.50 13
XQL6 5,7,4'-trihydroxy-3'methoxy flavone 0.36 0.49 11
XQL29 kaempferol 0.36 0.49 11
XQL38 scrophulein 0.34 0.49 12
XQL42 1,7-octadiene 0.30 0.51 20
XQL16 caffeic-acid 0.26 0.49 8
XQL25 ferulic-acid 0.23 0.47 8
XQL24 esculetin 0.19 0.44 7

B BEARAEE AR /KT, 238 AD BEEL N BRIIN T SR O30 mT DAGE I AH 5% AR R A A8 1 i A2 O
PEASAL AR GRS AAEFEEE PEBREAR .
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% 3 Eigenvector centrality{& Top20 5 BRI IR SEL
Table 3 Top 20 key target network topology parameters

with eigenvector centrality value

B eigenvector closeness
4E kR . ) degree
centrality centrality

PIK3R1 1.00 0.61 44
AKTI1 0.89 0.58 37
MAPK1 0.80 0.59 35
APP 0.79 0.59 42
MAPK3 0.76 0.58 31
PIK3CA 0.71 0.56 29
RELA 0.68 0.55 26
MAPKS8 0.65 0.56 25
GSK3B 0.64 0.52 29
ESR2 0.63 0.55 32
SYK 0.62 0.51 27
MAP2K1 0.61 0.52 23
MAPK 14 0.59 0.56 27
CDK35 0.57 0.53 26
FYN 0.54 0.51 22
CDK5R1 0.52 0.51 24
MAPT 0.51 0.51 21
MMP9 0.50 0.51 28
PTGS2 0.50 0.50 29
IL6 0.46 0.53 17

AW FUIE I R 2% 25 B A BOR T B KRB T A
2R IO L s PR S 3R 4240, e S

RAEGT A R AT S S 390 s B H 22 0iiR
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434, VLB PR R R E AR R —HES
AT, F A B 4y Rl d I 2 SRR 1) B R T AR
FH 2% f i R 1R g B E AR o

AW FADEE T FH LI AR bR 2 A A ELAE
M8, KL T 261 NEEFR 5 $EbR 2 (] FAH BOR &R
W RCT VE R FE e AU S bR e A Y i 45 R AR
B R < tau 2 I BEBERR AL 5 0 5 40 e 5 B0 1
IR, DA B 98 RE A o 11 772 28 5 15 I 44H M AR A 1 A L
YRR, 327 B 75 22 B V6 i 2R 1) 22 SR AR A AE AR A ST
M2 FAE H , 1X SEBEAR 2 [A) 47 72 36 5 U 000 AH ELAF
KR, BT N2 IERTER T B IREEY)
WA 45, R G SR A i 2 I B R D Re v R 15 5l
H R T AL S - B AR - B X 2% BT B E T R
U [y B it o

GO 73 B 45 ARS8, 75 5 2 B 16 P & (1) JE 5] 1)
R 25 B 45 A7 T8 41 B (0 9 el % B 2 S5 41 e 2 4y
H, RPN RAME 5 5 3 e & i iUKF KR
F s Y A dr i fE . AE /T Z s ot
PLAPP R NACE I AD BB AP 28 37 5 (B %
Ras i #% . TNF il 4 . MAPK I8 14 /& 41 g P9 1) 5 B0
P55 00 [, IX LA 5l B v S G B RE TR L D RE
i AR a2, 5N RS A S P A R AL 2% 1)
FHK

R4 KXBRESEERNEEIHSH
Table 4 Key signaling pathway network topology parameters

% eigenvector centrality closeness centrality degree
Kaposi sarcoma-associated herpesvirus infection 0.49 0.50 16
Influenza A 0.48 0.51 16
Ras signaling pathway 0.47 0.50 18
Pathways in cancer 0.47 0.51 18
Hepatitis B 0.47 0.50 15
TNF signaling pathway 0.46 0.50 14
MAPK signaling pathway 0.46 0.50 18
Osteoclast differentiation 0.45 0.50 14
Sphingolipid signaling pathway 0.45 0.50 14
c-type lectin receptor signaling pathway 0.45 0.49 14
Fc epsilon RI signaling pathway 0.44 0.50 14
Neurotrophin signaling pathway 0.44 0.50 15
Prolactin signaling pathway 0.42 0.48 12
Alzheimer's disease 0.35 0.52 17
Cholinergic synapse 0.35 0.48 14
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VI B, [F) I 2 33k 40 3 240 i 1) 5% Ak T K, SR L
AU R T AR FIUTRL, A N2 3R 3l AD B0 1) 3=
BHE™ . FH 2@ I0H APP 1 55 AU,
/S R B R BT T R S R 48 24 3 2 A BT R
W, BEEEZFHNEARE B EFER B EE G
T GERAFNE T (G5 R BE 20 MG & W1E
T APP IX — B4R , P [F) K H#E 40 1) APP S AR 1)
TER

MAPT & Tl 1) 53 — A G B BE 1], R A% (i 1 1k
BB M, L C R4l & R R N R 45
B AR5, 5 5 4 T0 A I R ST R 4E R
TE 22 T SR 9595 vh , MAPT 76 41 g P9 22408 & 4 b
RAEFHBERAN . TN RIEREE 20 tau A
S BRAAE HEER, 25X — s A &R
R ABRER &XEGORZ B3MEHLEY .

MAPK 9 B i 43 2 3 b #8042 6 & 42 31 10 ¢
L R E B, A5 5 K 3 AL HE p38 MAPK™Y
JNK . Ras/ERK"WE5 (5 5 18 i , 5 28 41 g Ji 3% 1 2
A HRES A IEMARE T SRS
RN TR A 22 P S VAL A P TR A R P
SRR RERSIEY S MAPK FK K 1)
BV AR G, [R] B I I 2 By PE A& 4 2 A S
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REEHUH R AE 5 MAPK 268 12 2 V) H 06

288 3% B A (Neurotrophin) 2% 6 38 4 /& 4 4
[ RO R 1 e Sy T 2 L R 22 BN K |
T (NGF) i Y 14 # 2278 7% [ ¥ (BDNF) Kk #H &5
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AD /) B 2 R R RE 7057 R 2 3 I 40 £
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AL N BOR JRE S B e Ah , B 2L UK S
£ VD 97 243 21 7 S8R 3R 1 SR, RN H
B3 5[5 IS ) CaMKIL A 5 1 AL SR AL 15
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