2025-03-26 11:24:07 R https://link.cnki.net/urlid/34.1065.R.20250325.1729.012
M EMKRFF®  Acta Universitatis Medicinalis Anhui 2025 Apr;60(4) - 675 -

J T 45 25 B RISl P s B B 7 7 22 B
097 ML PR DN S B i %) £ FBL

AR, OB, 2 AR B S SkoheR' B £, Rk, 5 8
(' OKEFRAA AR, Lk 014040, O K EFRE —WEERAZ A4, &% 014010)

WE BE LT R RN S SR R A T 22 S R (TEDM) 367 L8 M DA R B A (VCL) #9205~ BIL ] KA i
Hro Tk KA PN T (PubChem) Fiit: FIAR TN (Swiss Target Prediction ) $dfi 4 S SCHRASE 2 AR TFDM {5 4 153 K HE
w5 FIZER R R (GeneCards ) (FEZ IS 78 /K I8 A% (OMIM) $cdla )28 I VCT [ 5 DL A5, BT Venny BR{FFRI TFDM 4
VCI 3R R FIT Cytoscape Hf:  String s Ay i 2 1 UM EL A T (PP 18] Jlaed i L T AL AN 2545 2 8L ( DAVID )
B A T I N AR AR (GO ) FRUHRIEIN S5 2L I 2 71 B4 5 (KEGG) 5 820 M, #83F TFDM Jfy7 VCI i 50 §HLI S A5 5 i e
H 24 FURRUBEHL > A BT A (Sham ) 21 L (Model ) 4 2 28 WK 5% ( Donepezil ) 41 % 7 2 6 B Al (TFDM) 41 B Sham 2 5h,
HARA LR UM SR SRR AZEFLIE R, JESEHES 21 d J5, Morris 7K 2K B 4G K B2 1 A2 DI BE s R AR — (AL (HE)
PO MR IS CAL X BTy BRAR AL , S ARG K BRI ZH L P /i B 1 1 (Z0-1) FHERR I, Western blot 5l K
SN ZUZIN T kB p65 (NF-kB p65) JREIRSEIN 1 (TNF-o) IR E Ko SR AR5 TFDM 55> 39 B, # e L AL 209
A, VCL B PR G 10 417 A 280 A 193 A0 GO B A0 HT 2 204 1 PR AU B, A S 7 45  KEGG 5 A7 #r 32 22
A TNF IL-17 25(5 50l . siPscsnkil, TFDM 22 236 VCI K RLoA 20 iC 14 T e S S0 Bt 475 , 3% 3R Z0-1 [k

ik, W2 N8 NF-kB p65 \TNF-o F /KT (P <0.05) . &ig

TFDM M 238 % | 2 8 nd A2 45 25 BAE TR YT VCL, HOGEEDLE] AT

AE-S M| TNF-o/ NF-kB p65 {55 1 [ , W% P 28 ST , B0 LA 5 el 28 AT K
RS AT RN 5 0 A RN 5 25 25 FHF s B 28 ROE  TNF-o/ NF-«B p65 {5 58

hESES R743
XEERER A XEHS 1000 - 1492(2025)04 - 0675 - 10
doi: 10. 19405/j. cnki. issn1000 — 1492, 2025. 04.013

1L 4 P A 1 B A5 ( vascular cognitive impair-
ment, VCT) J& — P 2k S 2% o iR 1M 48 0, LA AR
IRERERT A EERFIER 2R . VCL [ K%
A 10 A T v, B 0 1 ) R A P8
785 Ay 1 R 98 % ( vascular dementia, VaD) , VaD #%
AR T B /R 2% 5 2R 9% ( Alzheimer’s disease,
AD) Y5 ZRPR A, 29 R BAE R 15% ~
20% o BIFTE S 4 S0 T T AN A
AR 2 ST | SN I I S I B RS | B Jig SIS ol

2024 - 12 -24 IR

FERTH NS B X AR =R B (45 2024 LHMS-
08004) s N5 H i X R 2 AL B A WP U H (4 5
NJZY23019) 5 A5 BR 24 b2 Bt 24 7. BE BRI 75 2 4
B0 H (45 :2023GLLHO191 2024 GLLH0565 )

YEZ RN St £, 2, R AR AR 15 5
WOE L EEEE, EARE, W S0 B
E-mail ; guoxia0424 @ 163. com;
SO, L, B, W A 50, 58 5 7 3, E-mail : dx6917
@ 163. com

208 TG D RE i B AR 2275 5% I 10 WA R AR, DA
Mk — S8 VO i kA K e, VCI 2 H HifE—
AT VA BRI R, VCL 236 E R B
BT R,

B 257 22 B8 i ( total flavonoids of Draco-
cephalum moldavica L. ,TFDM) {2 F BRI HEHY) &
2,z TN X TFDM HA7 Ao
IS BUEAEAER o BF5E W1, TFDM A5 53
P T S AE VAL N, 7EAD E 4 AR A5 A
LRGN L P RIEM AR . A SCH I 4524
S 5 S Se st TEDM Bt VI PRI,
STEN VCL 25 Y5 FIOT & S B Be s , iR
AFFJEREZXT VL BT AR S LR 2 14l

1 #RSHE

1.1 MKAEET X

1.1.1 TFDM &b 45 & fe SR B Gl ik A /b
27 B0 4% 2 ( PubChem ) ( https://pubchem. nchi.
. i, gov) % SIS 3060 77 58, I 5 ) € o [ 25
#)2020 JR, 34 TEDM {5 9 5 o3 S 1 4k o3+ 2k
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i AR SMILES % fith , 5 H 2 A K 1 H AR B0 £
P& 72 ( Swiss Target Prediction) (http://www. swisstar-
getprediction. ch) FIUAE FHE &5

1.1.2 Esmfe s Ri fifXEF F (GeneCards)
(https ://www. genecards. org/) \ 7E £ N\ 25 i 188 /R 15
1% (online mendelian inheritance in man, OMIM ) %7
JFE ( https ;//www. omim. org/) f;Z& “vascular cogni-
tive impairment” , HERR B & B[R, 158 VCI BB
Ko
1.1.3 %4 -kmER LML Hid Venny K
{4 ( https ;//bioinfogp. cnb. csic. es/tools/venny/ ) %
il TEDM #5355 VCT B [RIHE fd 1) 5 BT, br ) 52 5
FESAESN TFDM 3597 VCI BB TECHERE A

1.1.4 HzEms -fe b - Rome TR L
TFDM K431 VCI FH5CHE 555 A Cytoscape 3. 9.2 &
AR — B - BRI PR R 2%

1.1.5 M4 - %556 % G Z 4 (protein-protein
interaction, PPl ) B 7 String ( search tool for recur-
ring instances of neighbouring genes) %45 FE (http://
string — db. org/) H#iy A TFDM FFi697 VCI %
TERE S BEE W FP o A2 (homo sapiens ) |5 B 1 15
EAFEE R 0.900, F 535 il 2 Hk D 55 5, AT 2R 45
PPI ., ¥FH S A Cytoscape 3. 9.2 F b3 M 25 &
(B (degree) Hij 10 VENIZOHE R

1.1.6 A P K4k (gene ontology,GO) 5 &£ o475 &
B 20 & #F 4 F (kyoto encyclopeddia of genes and ge-
nomes, KEGG) i@ %% & 541 ¥ TFDM 5 VCI &2
R R ATERE AT AL 255 & B (database for
annotation, visualization and integrated discovery, DA-
VID) %4 % ( https://david. nciferf. gov/) , 3k 15
GO KEGG Zh e & %70, GO 7 M A 46 A= Wy id &
( biological process, BP) | 40 i % 43 ( cellular compo-
nent,CC) 4TI fE ( molecular function, MF) |, 3 4F
WA {5 4 (https ://www. bioinformatics. com. cn/)
PSS IAR P SR

1.2 ZH¥RE

1.2.1 %%z {EEEHEME Wistar KE,6 ~8 Jf
I, 4B 250 ~ 300 ¢, W B AL 5t DA A IR H
W)L 7 VF AT [ SCXK ( 51) 2019-2020 ], 3hi#y 1
TR ALk B Besh ¥ br , i 24 ~26 °C, AHXE
J& 55% ~60% , R4 12 h SEHRYE 12 h JREESSE 1Y
Wh, Bl iRk B, KA E N
(2023 ]47 SHILHE.

1.2.2 £ZRXA 5% TFDM HE§ 1649

PHECABR A vl B 21, K 8 =ML, & it S 0, ¥k
4 ARV UL I AU NS I B A R e A T R S
HHRIE, 153 TFDM $230Y), sl ik 43.3% , 24
WRSF W B E PR R A ) B R B i A7 BR A =) (3t
5.02230140) . ABI/NFEE 1 (zonula occludens-
1,70-1) (%] 5. AF5145)  #% A F kB p65 ( nuclear
factor kappa-B p65,NF-kB p65) ( £%5 : AF5006) . Jith
JERAE R F o (tumor necrosis factor-o, TNF-o0) ( 5%
5 AFT014) LRI B VLI5E R B 58 oo A BR
YASSIRS G el 27y v 11wl g = e il R 2oy i
PIEARA R A (575 : PV-O000 ) ; M ECL %0
W B DR R A IR ITE A 6 (575 - AL-
WB-006) , FE Y% Morris KB, bR HAE B
PHECA PR AW R HL Ot B, 78 Leica
IEA R w5 KA, AL S — AR A BR A
AL ARG RS, LR mRE AR A
1.2.3 #ashpBER S AR 24 H Wistar
RBUE N PE R IR 1 S, BEL2> 9 R TR (Sham)
4 AL (Model ) 2H | 2 72 R 55 ( Donepezil ) 2 | &
= SVEER (TFDM) 21, BR2H 6 L ek 3U{) 5 5 5
kA A B FL S VCT AR, Sham 414 53 15 3 5. 2
ik, ANEEFL . BB 1 JE S Morris 7K 2K B 35 UE i
WL BRIES % B A SCHR S o Bl 25T X 254
HEH AL P, Donepezil 204571 3 mg/kg #H , TFDM
25T 50 mg/kg #EH , Sham 2 Fl Model 4125745
WRVERIHEIKHES . FrAsiiE s 21 d,

1.2.4 Morris K3t  Morris KK EF 7N 4 N4
MR RP BB RS 4 SR, KRS T 6 2 e,
PRAUEZK IR B, PR S AT S50 S s (R R S
HI 1 ~5 d, BRI TR R b bl A KR A
AR, 1C 5% 60 s $RE - 5 Firif i 1] Sy 46 i 7 K
W IR EURTE 60 s IWHREIF & WK Hoik T &
#2120 s, B3 6 KI5 ERIERBNE 2 RIR
HRARTIAIK R, 8 S AR 120 s 27 BF 5 OB
HFRRBR (R IR -G X)) A,

1.2.5 hapidt Frr KRGAT skl Ik
T 2% I B HEZ AN (35 me/ke) BRI R 3 Bl kR
i, BRI P TE , 25 20 21 BOR BB Sk UK 2 21,
49 Z2 5 WE [T 2 J /K U0 R, 21 BOK BRUBOHT i it
HETF -20 C &H.

1.2.6 HE & 5 pm MRALY A, HKIK&EM
K IRANG R, K UE S SRR T HE e, 22
THZREN B AR E TR B T WS .
1.2.7 fisfesem Z0-1 fak&E 5 pm B9k
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MY R MR Z NS G AL ST PR
M —Pt 4 C g (1:100) \ =40 37 C H
30 min \DAB W {4 FRACKT S G i K2 W &t 1 )5 A
Tt BT N

1.2.8 Western blot ##| TNF-o/NF-kB p65 43 5 i
Bk R L F IR PRGN &P BRI iR
F1, BCA AR I 25 1 B0k B2, B 20 pg A IMAE A
ZE R 22 120 V AEEHLTK (300 mA fE IR 5%
NG WA —Ht 4 C S ROFEE (12 1000)
Ui 2 h(1 : 5 000) Jodad MR R 580 %
o

1.3 %itZ4E ] GraphPad Prism 5 #E{748
T TR BORER T BIE + bRl 22 (2 25) FR,
ZREASTB] FUBCR F B IR 3R 5 220017, P Y LR
LSD-# £5:5, P <0. 05 hZEmA G o

2 HR

2.1 MHHEREER
2.1.1 TFDM 7 & 5 BAF A #2.5.  VCI 2.5, §f i%
it PubChem #54i8 42 LA Kz SCHR A (b =] 2 )
2020 R AhFE, FARAGIE PE L3 39 Fh, WK 1. dE Lt
K522 Swiss Taeget Prediction %4 23515 TFDM A %4
#1209 4>, WK GeneCards ,OMIM %4 15
F| VO AHICHE &, 8 1 2 L B B e, 245 24 2%
FEAS 10 417 A~ W] Venny BAARIPCZ AL A, 3
193 /2y TEDM 3597 VCI FTE A G HAE k1, 22
FREL LA 1,

16 193
(0.2%) (1.8%)

10224
(98.0%)

E1 TFDM 5 VCI 85 EE
Fig. 1 The venn diagram of intersection

target gene of TFDM and VCI

2.1.2 “TFDM &% - ¥e.5 - VCI" %57 FIH
Cytoscape 3. 9.2 #R {444 ¢ “ TFDM j§ 43 — #0805 -
VCI” P24 &, WIE 2, B TFDM (1) 39 FhA Rl 43

Al REE T 193 AN RIAYT VCL. BHT M NE S
B AR AEHERA AT S ARG Y, RIS By 5
B A MR R 3 3R -7-0-B-D-2 2 it e 4
Mg -6 HAFHERR T , WL 2.

2 “TFDM H4y-#8=-VCI ” M4 E
Fig. 2 “TFDM-Targets-VCI ” network

2.1.3 PPILEZR AT Sting K EHE PP
L, DLIAT 3o AR 9 405 4 12 53 A B 28 JBE (L HE 44 i
10 4% 0> #E 45, 40 4% . AKTL, TNF, IL-6, IL-1B,
PTGS2 . JUN, CASP3 ESRI ,EGFR, MMP9 %, i, %
3

B3 PPIM&E
Fig. 3 The network chart of PPI
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%1 TFDM B
Tab. 1 The effective ingredient of TFDM

Number Chinese name English name Molecular formula
XQL1 2,5,7,4"- UL B 2,5,7,4 '-four hydroxyl flavone Cy5H,06
XQIL2 5,47 -= 5563 I A L T 5,47 -trihydroxy-3 , methoxy flavone CioHp, 06
XQL3 5,7,3',4" -5 3-3-a-Bglu — rha F R 5,7,3",4" ,-four hydroxyl-3-a-B glu-rha methoxy flavone Cy;Hz0 046
XQr4 HIrR apigenin CisH;oO5
XQL5 N luteolin CysH;oOg
XQL6 TN kaempferol Ci5H,(0g
XQL7 SRR isorhamnetin CisH, 0,
XQL8 FH 2 tilianin CyHy 04
XQL9 A Agastachoside CyyHy Oy
XQL10 G AWRET-0-B-D-(6-0-T§ —Ft k) — A acacetin-7-0-B-D-(6-O-malonyl) glucoside CysHy, 015
XQLI11 THEIIRER syringaresinol Cyy Hyg Og
XQL12 THENRER 4-0-B-D-H A HH T Syringaresinol4-0- CygH3s 05
-D-monoglucoside
XQLI13 THNGE 4 ,4'-0-W-B-D- & Wi Syringaresinol4 ,4'-0-bis-B-D-glucoside CysHyO g
XQLI4  (1ZSH)-3-0-B-D-6-0-X1 A HLAE 2 k) — WIAGMEMETF  Kaempfero-3-0-B-D-(6-O-peoumaroyl) -glucoside CaoHag Oy
XQLI15 273X e PR T A B 2"-p-coumarylastragalin CioHy 03
XQL16 Takakin-8-0-B-D-#j 7 Mt MR A Takakin-8-0-B-D-glucopyranoside C,,H,, 04y
XQL17 LS H serophulein C;H,,04
XQLI18 EBREE salvigenin CigH,60¢
XQL19 8-FRAL-REHEK 8-hydroxy-salvigenin CisHi604
XQL20 SEEFR chrysoeriol CisHi2 06
XQL21 FHARE diosmetin CisHi2 06
XQIL22 BEFHRL gardenin B CioHi30,
XQL23 G B E-T-0-B-H A IR Acacetin-7-0-B-D-glucuronide CynHy, 04,
XQL24 TR ER-T-0-B-D-2LFUMH Apigenin-7-0-B-D-galactoside Cy1Hy Oy
XQL25 Mtk R quercetin Ci5sH,,0,
XQL26 it FK3-0-[ a-L-ZH(1— 6) ] -B-D-H AT FH T Quercetin-3-0-[ a-Lrhamnopyranosyl (1—6) ]-B- €27 H3016
Dglucopyranoside
XQL27 L ZE -7 -O- A M Kaempferol-7-0-glucopyranoside Cy Hy O
XQL28 iR -3-0- A A Quercetin-3-0-glucopyranoside Cy Hyy 0,
XQIL29 Wit Bz 3 -3-0-2F ZLM Quercetin-3-0-galactopyranoside Cy Hy Oy
XQL30 Jr 33K -1-0-B-D- i A HH I R 1 Apigenin-7-0-B-D-glucoside Cy1Hy 049
XQL31 [oE:0R:) homoplantaginin Cy»nH, 04
XQL32 KRR E 2 -7-0-B-D-H A WS R 1T Luteolin-7-0-B-D-glucoside Cy Hy0 0y
XQL33 G ER-T-0-B-D-(6-0-77 3L ) - Aty acacetin-7-0-B-D-(6-O-malonyl) glucoside CysH,, 045
XQL34 LA WET-0-(3-L B #id bt Acacetin-7-0-(3-acetyl) glucopyranoside CyyHy 04y
XQI35 SAWE-T-0-(4-L 38 R acacetin-7-0-(4-acetyl) glucopyranoside Cyy 1y, 0y
XQL36 EEH Agastachoside C,yH,, 04y
XQL37 11253 -3-0-B-D-6-0-XF 32 FeAd: Br it ) -7 2 N g A Kaempfero-3-0-B-D-(6-0-pcoumaroyl ) -glucoside C3Hy O3
XQL38  FFIRE-T-0-B-D-Hiag ML mpE Apigenin-7-0-B-D-glucopyranoside Cy Hyy 0
XQL39 A6 HiF MR acacetin-6-glucuronide Cyy Hy O
%2 TFDM B0HAE
Tab. 2 The core ingredients list of TFDM
Number Chinese Name English Name Degree
XQL39 SEWE6 WA IRTT Acacetin-6-glucuronide 29
XQL7 FRER Isorhamnetin 23
XQL38 FERE-7-0-B-D-F 5 L g i Apigenin-7-0-B-D-glucopyrano-side 23
XQL6 BN Kaempferol 22
XQL21 HHAE Diosmetin 22
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x3 LBRE
Tab. 3 The core targets list

2.1.4 GO & KEGG & &£ amaR BCELS
S DAVID $li/E , 193] GO & &4-¥1 BP MF |

T e h CC 1 KEGG JaHE 4l P <0.01 43313 vHE 4 7
2 TNF 124 10 HLHIFIEE RS HE . GO bribE 4 4 677
3 1L-6 122 /l\ BP,554 /I\ MF,331 /l\ CC,/E\:EF‘ ’3\5% BP @,jﬁ{a‘
: II;GI; iij 4 (reactive oxygen species, ROS) 18} 1 72 A0 X%
6 JN 110 RE 24 ROS (2 0265 35 MF {045 DNA 454
’ CASP3 109 T4 2 RGPS £ B CC IR IRAE
; . 109 K4 LK 4A. KEGG 43 M7 2k a5 f 259 4 (2 2 i
9 EGFR 106 . S . Y
10 MMP9 105 %, BB RS Sk ok RSk (IL-17 ['TNF {5518
BEAE, UL 4B,
A 35
4
” B
25
E 20
s
52 15
on
o
< 10
5
0
B
30 Count
g 25
= 27 o
é" 24 35
# 40
<21
Pvalue
1.405814¢-19
1.054360e-19
7.029068e-20
3.514534e-20
2.677334e-31
B4 EELIWE

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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2.2 FHYIHWER

2.2.1 FHpiTHFER  Morris KEFLEEREN,
5 Sham ZH#H L, Model 2 119 26 % 78 (R 409 B I 2E K
(P<0.01), 78 5 R8BS HARR IR 70 L 2
(P <0.01), 5 Model ZHAH L., Donepezil 2H K
TFDM 25 kit o IR 301 WA A 4 4 (P < 0. 01) , 58
BUEE BRE R A B2 (P <0.05), 5
Donepezil ZH4H k., TEFDM 21 #EEEEAR I | 25805 &1k
BEHWEMR AL ER TSI E XL (P>
0.05),0L34,

2.2.2 #%CAl ZEMRX HE £ &4 R  Sham 2
3y CAL DX R B ot X 40 i HE51) 8% 5%, JE 25 58 3, 1
ZotHR 2 Yt 5] 5 5 Sham 41HH, Model 41376
I CAL DX N p ot X A0 ML 2544 ZE 5L , IR AE A 22 0B i
£ ;5 Model 444 ., Donepezil 2 & TFDM #H Vi
oy CA1 X J Bz Jot X 2 so i i 244 I S ok 3, 0543
A TTHRI R 55 IR SE i e e 550 IR S
2.2.3 5L CAl A X KRR Z0-1 fark kix 5
Sham ZH #H [t , Model 41 #ift 28 Jt 41 il HE 51 Z£ L, 20-1

T mWE TFE(P <0.01); 5 Model 2141 L,
Donepezil 2} TFDM 41 #f 25 50 20 Jifd Hi 51) 55 3 5%,
70-1 FRAEWHE L (P <0.05) ;5 Donepezil 2
FHLE, TFDM @Hifg Hy CAL X Bz it ZO-1 Rik i %
FIGHFE X (P >0.05) , WA 6,

2.2.4 KAWL TNF-o/NF-kB p65 & & 48 %f %
HKF 5 Sham 4 AH LK, Model ZH K B il 41 21
TNF-a \NF-kB p65 FikmME FIE(P<0.01);5
Model 24, Donepezil 41 K TFDM 2k KUK 41 218
TNF-a \NF-kB p65 ik mBE FIH(P<0.05);5
Donepezil ZHAH L, TEFDM 2H K Bk 2H 28 TNF-oo . NF-
kB p65 ik 2T LI E L (P >0.05), L&
7o

3 itig

BEA N\ A Z AL G, VT R S R B 4R T
15 2 R AR AL i SRR e A TR
I A A AL VCL R YT SR o 1B TS 1 9
2 G PEE MISCER B0IE , #R0 TFDM 2i3% VCT R A

x4 BEAXRZTHEFEICIZEALR (v +5,n=6)

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.

A Sham Model Donepezil TFDM

B Sham Model Donepezil TFDM

ES5 HHAKXREBD CAl REHKRKX HE & ( x200,n=3)
Fig. 5 HE staining of hippocampal CAl and cortical areas in each group of rats ( X200, n=3)

A HE staining of hippocampal CAl area in each group of rats; B: HE staining of cortical area in each group of rats.
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A Sham Model Donepezil TFDM
B Sham Model Donepezil TFDM

€ 1200 D 250 —

g i # = # #

=8 —_ 'S 200} ==

SEn 90F S ok

ZR) 7]

s = 5k 2= .

g< 22 150+

52 6ot S E

g P o=

=0y 2.2 100

2] a b=

22 30 23

3 =% sof

N S

0 0
a b c d a b c d

Bl6 RAKXREBED CAl REKRKX ZO-1 RiAE(n=3)
Fig. 6 Z0-1 expression in hippocampal CA1 and cortical areas of rats in each group (n=3)
A; Positive expression of ZO-1 in hippocampal CAl region in each group of rats; B: Positive expression of ZO-1 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.

ok Il Sham Donepezil

B 1.2
[1Model TFDM
A
g %k
Sham  Model Donepezil TFDM ku 2
b
NF-xB p65 65 2
5
=
g 7
TNF-a 17 % Q/
o
2
=
B-actin 42 g

TNF-a/B-actin NF-«B p65/p-actin

7 FHKR TNF-o/NF-xB p65 EEHEMNRIEE(n=3)
Fig. 7 Relative protein expression of TNF-o/NF-kB p65 in rats of each group (n=3)
A: Relative expression level of TNF-a/NF-kB p65 detected by Western blot; B: Relative expression of TNF-o and NF-kB p65 protein; * * P <0. 01

vs Sham group; *P <0. 05, P <0. 01 vs Model group.
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R HIRE F7 9 7E ML o

W 2% 2 B2 25 5L R B TEDM 35 14 1% 70 A5 39 b,
FHOCHE A 209 4>, 5 VCI 88850 193 4, 0
HU 5 A TNF (IL-6 | 1L-18 \RELA 5§, 454 b2 35 ]
HEERSAFEILED RRER FTARRE, &
AR W] I B VE R AR IR R KR,
R AV T AR i #h 25 S EAE IR YT AD AR
ANRBGARIEERS T o LS S R R HA
DA BUA AL PR PR 5 £ 2R
I, GO EAESE T s, ROS (9 A3 i 72 B
ROS [ pifE VCI R EZAER ,ROS 7 At £
7 R AT 0L I8, 7 375 240 L PN BRI L 2K 11 5 . DNA
FRNA 58 AR 407 , 490 1) 200 B 1 1 % DO RE , AT 5
RAZIBITIESIR . KEGG 445K TFDM
Al gL TNF 48{5 53l #6977 VCI,

TNF-o 228 31 1) 472 28 240 XL 5, ki ot 3 34 32
BT ARAE SN, FER AR A, AR R T N A
i, ek VCI iy & E & B . RELA, XUFk NF-«B
p65 , 4% KT kB (nuclear factor kappa-B,NF-kB) A
I BT RE M 3 , 0 2 S RE S T B 48R
FFPEZER " o 224 il £H 40 e ot ke S At R 35 PR 2 4
Jfl P2 TR TNF-a,  RELA DNA 455 K1 5
LBV AAZ R 5T NF-kB {555 S, 5 & R IE
8RR, DT — 2538 T Wit A T B, (2 AR
PR T 19 7= A2, S8 VCL A1 I RE B A5 10 &
&, ZFIaE R, VO AR B TNF-o  NF-
kB p65 F ik W LI, SRS 45—
TFDM 4975 , TNF-o. \NF-kB p65 ik i 2 T,
FH] TFDM Jak /b 5 E PR 7 14 R, 0 okl o 48 R E
Wz VCIBERLR B2 >IN AT E
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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',Lii Jiayu' ,Gao Dewang' ,Zhang Shuaigiang' ,Guo Zi' ,Wu Li’ e’ ,Guo Xia’
(' Graduate School, Baotou Medical College, Baotou 014040 ; *Dept of Neurology,
The First Affiliated Hospital of Baotou Medical College, Baotou 014010)

Abstract Objective To investigate the molecular mechanisms and pathways of action of total flavonoids of Draco-
cephalum moldavica L. (TFDM) in treating vascular cognitive impairment( VCI) based on network pharmacology
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 PPl network. The database for annotation, vi-
sualization 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. Af-
ter continuous gavage for 21 days, the Morris water maze test was used to evaluate the spatial learning and memory
ability of rats. Hematoxy-lineosin ( HE) staining was used to observe the pathological changes in the hippocampal
CALl and cortex region of the animals and immunohistochemistry detection of zonula occludens-1(Z0-1) content in
the brains of the rats. Western blot was used to detect nuclear factor kappa-B p65 (NF-«kB p65) and tumor necro-
sis factor-ac (TNF-o) in rat brains. Results A total of 39 active ingredients of TFDM were screened, 209 corre-
sponding targets, 10 417 gene targets of VCI, and 193 intersecting targets. According to the results of the GO en-
richment of function analysis, 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, TL-
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
7Z0-1 and downregulated the protein levels of TNF-o and NF-kB p65 (P <0.05). Conclusion TFDM can

improve the cognitive function of VCI through multi-components and multi-targets, and its key mechanism may be
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related to inhibiting TNF-a/NF-kB p65 signaling pathway, reducing neuroinflammation, and improvement of blood-

brain barrier permeability.
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