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1 TFDM

Tab. 1 The effective ingredient of TFDM

Number Chinese name English name Molecular formula
XQLI1 257 4- 2 5 7 4 “Hour hydroxyl flavone CsH 04
XQL2 54 7- 37 5 4 7 -rihydroxy-3 methoxy flavone CisH 5,04
XQL3 573 4 - 3-afglu-rha 5 7 3° 4 Hour hydroxyl 3-a3 glu-rha methoxy flavone Cy7H30046
XQL4 Apigenin CisHyoOs
XQL5 Luteolin Cy5sH,004
XQL6 Kaempferol CsH,(04
XQL7 Isorhamnetin CiH,04
XQL8 Tilianin Cy,Hy% 04
XQL9 Agastachoside C,yHy, Oy
XQL10 708D 6-0- ) - Acacetin7-O-D~ 6-O-malonyl) glucoside CysHy 04
XQLI11 Syringaresinol Cyy Hys Og
XQL12 4-08-D- Syringaresinol-4-0- CyH36015
D-monoglucoside
XQL13 4 40- BD- Syringaresinol4 4°-O-bis8-D-glucoside C36Hys O
XQL14 3-08-DH 6-0- ) - Kaempfero-3-0-3-D- 6-O-pcoumaroyl) —glucoside C30Hy05
XQL15 2"- 2"-p-coumarylastragalin C30Hy015
XQL16 Takakin-8-08-D- Takakin-8-O-3-D—glucopyranoside Cy,Hy 04y
XQL17 Serophulein C;H 1404
XQL18 Salvigenin CigH 04
XQL19 8- - 8-hydroxy-salvigenin CigHi0,
XQIL20 Chrysoeriol CigHp 04
XQL21 Diosmetin CigH ;04
XQL22 Gardenin B CoHi50,
XQL23 J-0-B- Acacetin-7-O-3-D-glucuronide CpHy Oy
XQL24 -7-03-D- Apigenin-7-O-3-D-galactoside Cy1HyO4p
XQL25 Quercetin CsH,0,
XQL26 3-0- ad- (1> pD- Quercetin3-0— a-Lrhamnopyranosyl( 1§  -B- CyH3046
Dglucopyranoside
XQL27 7-0- Kaempferol-7-O-glucopyranoside Cy Hy 04y
XQL28 3-0- Quercetin3-O—glucopyranoside Cy 1 Hy Oy,
XQL29 3-0- Quercetin3-O—galactopyranoside Cy1Hy04,
XQL30 -7-03-D- Apigenin-7-O-3-D-glucoside Cy1Hy 01
XQL31 Homoplantaginin CyHy 0y
XQL32 -7-08-D- Luteolin-7-0-D-glucoside Cy HyOyy
XQL33 -71-0-8-D-H 6-0- ) - Acacetin7-0-3-DA 6-O-malonyl) glucoside CysH,,05
XQL34 -0« 3- ) Acacetin-7-O 3-acetyl) glucopyranoside CyyHy, 0y
XQL35 -0+ 4- ) Acacetin-7-0O~ 4-acetyl) glucopyranoside CpyHyy Oy
XQL36 Agastachoside CyyHy, 0y
XQL37 3-0-8-DH 6-0- ) - Kaempfero-3-0-3-D+ 6-O-pcoumaroyl) —glucoside C30HpO5
XQL38 T-0-8-D- Apigenin-7-O-3-D-glucopyranoside Cy1Hy0y9
XQL39 -6 Acacetin-6—glucuronide CyHyyOy,y
2 TFDM
Tab. 2 The core ingredients list of TFDM
Number Chinese Name English Name Degree
XQL39 -6 Acacetin-6-glucuronide 29
XQL7 Isorhamnetin 23
XQL38 -7-08-D- Apigenin-7-O-3-D-glucopyrano-side 23
XQL6 Kaempferol 22
XQL21 Diosmetin 22
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3 214 GO KEGG
Tab. 3 The core targets list DAVID GO BP.MF.CC
Number Target Degree KEGG P<0.01 10
1 AKT1 131
2 TNF 124 . GO 4 677
3 1.6 122 BP 554 MF 331 CC BP
4 IL-1B 114 . .
act > ROS
) 1o 0 ( reactive oxygen syfe(’les )
6 JUN 110 “ROS ; MF DNA-
7 CASP3 109 N ; CC N
8 ESRI 109 4A. KEGG 259
9 EGFR 106
10 MMP9 105 ~IL-17.TNF

4B,

4
Fig. 4 Enrichment analysis chart
A: GO enrichment analysis histogram; BP: biological processes; CC: cell composition; GO: gene ontology; MF: molecular functions; B: Bubble dia—

gram of KEGG enrichment analysis.
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Tab. 4 Comparison of spatial learning and memory abilities of rats in each group( x+s n=6)

Group Escape latency( s) Number of crossings of platforms Percentage of the target quadrant ( %)
Sham 21.26+4.99 5.50+1.05 47.00+4.05
Model 70.13£16.55* * 1.50+1.05** 16.24+2.39* *
Donepezil 40.63+10.67" 4.00+1.41% 32.75+3.53%
TFDM 41.98+13.33% 3.83£0.75" 29.25+5.88%

** P<0. 01 vs Sham group; *P<0.05 *P<0.01 vs Model group.

5 CA1l

HE (%200 n=3)

Fig. 5 HE staining of hippocampal CA1 and cortical areas in each group of rats ( X200 n=3)

A: HE staining of hippocampal CA1 area in each group of rats; B: HE staining of cortical area in each group of rats.
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6 CAl 704 (n=3)
Fig. 6 Z0O- expression in hippocampal CA1 and cortical areas of rats in each group ( n=3)
A: Positive expression of ZO-l in hippocampal CA1 region in each group of rats; B: Positive expression of ZO-l in cortical region in each group of
rats; C: Number of positive expression of ZO-1 in hippocampal CA1 region in each group of rats; D: Number of positive expression in cortical region in
each group of rats; the brownish—yellow cells in the figure are positive expressions; a: Sham group; b: Model group; c: Donepezil group; d: TFDM group;

** P<0.01 vs Sham group; #P<0.05 *#P<0.01 vs Model group.

7 TNF-o/ NF«B p65 (n=3)
Fig. 7 Relative protein expression of TNF-o/ NF-«B p65 in rats of each group ( n=3)
A: Relative expression level of TNF-o/NF-«B p65 detected by Western blot; B: Relative expression of TNF-o and NF«B p65 protein; * * P<0. 01
vs Sham group; *P<0.05 *P<0.01 vs Model group.
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Mechanism of total flavonoids of Dracocephalum moldavica L.
in treatment of vascular cognitive impairment based on network

pharmacology and animal experimental verification
Ma Shangjia' Wang Lu® Li Hua' Lv Jiayu' Gao Dewang' Zhang Shuaigiang' Guo Zi' Wu Li’ ¢* Guo Xia’
( ' Graduate School Baotou Medical College Baotou 014040; *Dept of Neurology
The First Affiliated Hospital of Baotou Medical College Baotou 014010)

Abstract

cephalum moldavica L.( TFDM) in treating vascular cognitive impairment( VCI) based on network pharmacology

Objective To investigate the molecular mechanisms and pathways of action of total flavonoids of Draco—

and in vivo animal experiments. Methods The swiss target prediction database literature and PubChem were
used to screen the active components and action targets of TFDM. The online mendelian inheritance in man
( OMIM) and GeneCards databases were utilized to screen for possible VCI targets. Venny software was used to ob-
tain the intersection target of TFDM and VCI. The search tool for recurring instances of neighbouring genes ( String)

database and Cytoscape software was used to construct the PPI network. The database for annotation visualization
and integrated discovery ( DAVID) database was utilized to screen for the kyoto encyclopedia of genes and genomes
( KEGG) pathway and gene ontology ( GO) enrichment analyses to explore the molecular mechanism and signaling
pathway of TFDM for VCI. 24 rats were divided into Sham Model Donepezil and TFDM groups. Except for the
Sham group the VCI model was created using modified bilateral common carotid artery ligation. After continuous
gavage for 21 days the Morris water maze test was used to evaluate the spatial learning and memory ability of rats.
Hematoxy-ineosin ( HE) staining was used to observe the pathological changes in the hippocampal CAl and cortex
region of the animals and immunohistochemistry detection of zonula occludens—( ZO-1) content in the brains of the
rats. Western blot was used to detect nuclear factor kappa-B p65 ( NF+«B p65) and tumor necrosis factor-o ( TNF-
o) in rat brains. Results A total of 39 active ingredients of TFDM were screened 209 corresponding targets 10
417 gene targets of VCI and 193 intersecting targets. According to the results of the GO enrichment of function a—
nalysis TFDM could improve the response of reactive oxygen species and metabolic processes of reactive oxygen
species etc. KEGG pathway enrichment analysis suggested that TFDM might regulate TNF IL-17 signing pathway

etc. The results of animal experiments showed that TFDM improved learning and memory while reduced pathological
damage in the brains of VCI rats. In addition TFDM upregulated the positive expression of ZO-1 and downregulated
the protein levels of TNF-o« and NF+«B p65 ( P<0. 05) . Conclusion TFDM can improve the cognitive function of

VCI through multi-components and multiHargets and its key mechanism may be
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related to inhibiting TNF-o/NF—«B p65 signaling pathway reducing neuroinflammation and improvement of blood-
brain barrier permeability.

Key words total flavonoids of Dracocephalum moldavica L.; vascular cognitive impairment; network pharmacolo—
gy, neuroinflammation; TNF-a/NF—«B p65 signaling pathway
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