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XURS, B, FERW, FUEE
(EHRBARER, FRKAEA 130021)
THE: BEE T hE bR R SR, FRDket S8 el e, RERFRE. AR, K.
B ket 4828 (100, 200 mg/kg) ARREH-FL (625 mgkg), FHUETT 28 d BHnAig (M T ik, £ES
T, AR, K. HFZ Vet S AEA BB RIEIKT 24.35%. 32.90% (P<0.01), B 475 FRAF G Af 1838
T 24.35%. 51.30% (P<0.01), F& FARIKERAT 29.33%. 60.58% (P<0.01), HGFLMLRENERE, HD
AP Z AR T R A B#RE @R -2 (Bel-2) #8% X &8H (Bax). ¥MAME G # -3 (Caspase-3) mRNA &
k&Y (P<0.01), Bcl-2mRNA & ik38Hm (P<0.05, P<0.01); #D20e SpH kit A4k Bs (GSH-Px ). & A4k
HALEE (SOD). LRAAEE (CAT) FHAMLE T E248XEF 2 (Nrf2), ik A48 -1 (HO-1) & & &LH
Au (P<0.05, P<0.01), A& (MDA) 4FH%M& (P<0.01). vA bR KM, ket 2 4B oA B it 3708 = B 40 4] &
AL R AR BBt M R K R F SRR AR R, R—F TG Aib J7 do B bl R o B A — 64 B2 ) AT 7 .
KR ket S48 mEHER FIGTCR S, AT FALEH
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Ameliorative Effects of Hippophae Rhamnoides L. Leaf Polysaccharides on

Learning and Memory Abilities of Rats with Vascular Dementia

LIU Song, ZHAO Yan, LI Zongshu, WEI Haifeng"
(Jilin Provincial People's Hospital, Changchun 130021, China)

Abstract: The effect of polysaccharides from Hippophae rhamnoides L. leaves on learning and memory ability was
using a model of rats with vascular dementia. The sham operation group, model group, low-and high-dose polysaccharide
from H. rhamnoides L. leaf groups (100 and 200 mg/kg), and Nimodipine group (6.25 mg/kg) were set up. The changes
in related indicators were detected after 28 days of intervention. The results showed that, compared with that of the model
group, the escape latency of low- and high-dose polysaccharides from H. rhamnoides L. leaf groups decreased by 24.35%
and 32.90% (P<0.01), the target quadrant residence time increased by 24.35% and 51.30% (P<0.01), number of platform
crossings increased by 29.33% and 60.58% (P<0.01), and pathological morphology of hippocampal tissue was alleviated,
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respectively. The apoptosis rate of hippocampal neurons decreased along with B-cell lymphoma-2 (Bcl-2), associated X

protein (Bax), and Caspase-3 mRNA expression (P<0.01). The Bel-2 mRNA levels increased (P<0.05, P<0.01). The activities

of glutathione peroxidase (GSH-Px), superoxide dismutase (SOD), and catalase (CAT) and expression of nuclear factor

E2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) in the hippocampal tissue increased (P<0.05, P<0.01), while the

malondialdehyde (MDA) content decreased (P<0.01). These results indicated that the polysaccharides of H. rhamnoides L.

leaves had an ameliorative effect on the learning and memory abilities of rats with vascular dementia by inhibiting apoptosis

and oxidative stress, suggesting their potential in the prevention and treatment of vascular dementia.

Key words: polysaccharides from Hippophae rhamnoides L. leat (HRLPs); vascular dementia (VD); learning and

memory ability; apoptosis; oxidative stress
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21 (HE) et J¢ Nissl Gt W 823 D H R B A,
FHIRN ST AT 0 R 22 0 AR K BRI T 2H 4 22 7t
P R AR R, 0D i BRI T AL,
YO R 22 B SR FH T I R ) TS R YR 9T HE
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1.1 4

SD KB (7~8 JAE), HEtE, HEEH, HKHEE
220~260 g, 3L 80 R, HILTKAEEMEARKD A
AR HE[SCXK (3Z) 2020-0001]. K 20744 9% T
TR K F RIS oL, WAIES : SYXK ()
2019-0012 ; H UK LR, TR R AT AL
I 1E 55%~65%, W FE A HI7E 23~25 C, BRE
WA E . AREE ARG N RERASEEZ 73 2t
(20220415002) .
12 &A

Wi TR (IS 20220618), THEFHEAEY)
FARBWRAT; JBFEHF (L5 20220527), #A%
R 20mg, W ARMREZ I ERAR; HE ({5
60502ES60). Nissl (4t 5 60531ES60). Tunel (4t
5 40306ES50) il &, iR EAMEHEA
PR A ] 5 Trizol 77 (Hk5 155960260 i #% 3¢ ik
Fl& (k5 4368814). Sif E & PCR A7 & (it
5 4462159), Z£[H Thermo Fisher A & ; A H kit
AW (GSH-Px, #it5 A005-1-2). HELYEL
1k (SOD, #t5 A001-1-2). LE LA (CAT,
fit'5 A007-2-1) ¥EME N —# (MDA, b5 A003-
1-2) SERNMETE, BB TRV
TEBRHER (BCA, #t'5 IN7462) KMNAiI&,
TS A RA R T B2 AHRHE T 2 (Nrf2,
fit 5 ab137550). Ifl 4L & H & 1§ -1 (HO-1, #t5
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ab305290) Z wfEdiik, EE Abcam AF; f- U3
HEH (P-actin, fL5 ml110007) £ 5o EHilk K —Hi
IgG (5 ml087252), FifgfgE AR A IR AR o
1.3 L&

FD-1A-50 BUA R LS TR, 1L RO A
FRAF] s VRT-50 BRI 28 A, g B SEIR A 4s
HIRAT s TGISK- T A VR mid 0L, b ifg X
VIR BR A F s #7878 Morris /KK B SE36 R4,
RS EARMEA IR A ] s Ts2-FL B3 & WA,
H A Nikon 2 ] ; 1337 Y s %€ & PCR X, 3 [
Bio-Rad A & ; UV-9000 B! 45 4h — 0] WL 43 6 6 FE it
i TCHTA RS PR A 7] 5 Varioskan LUX %! £ Th 8
WA, 3£ HE Thermo Fisher A &) ; DYY-12 B &
KRG BN —XER) 5 JS-2000 ZYEE Mg 7
&%, LgREREARAHE.

1.4 DB % 4R A

Z IR EAmY Iy S 1 v, BRI TRY 500 g,
TIINZELE /K 2 500 mL, 875 P 2L (2 400 W,
IF1A] 30 min. ¥RJE 70 “C. ZEBIKE 2 0. K2 X
R A I, Fes: 28 RAGKRAE, 1301t 2 pEK
Fei. Sevage VEZLFBRE A4, HEMKAEZR
TIENT 48 h, E T4 W 5 IR i i 2 R AR
. N 3 5 AR R T K £ B A 3L 2 AR R o $
N T5% (V/V), 4 COKFEHF VISR, EO5EE
DU, BORT R AR . AR TR, R
TR 2 0. FRE JE TR R 2 MR ECR, Ed R
P R RV A B B i, R IR VLR RS PR 5 1
O RN AR O A R .

1.5 HA#EST., 24 5FM

KREFE 1 ENAE G, BALER 15 N
BFARH, TR 65K K I3 k4 FLik g7
oA R AR AL Y L R IE R AROK, 2512 h,
Fil 40 mg/kg R ELHL 224N (3%) RREE, BE 51T %
R THE RO B Bh ik S LA . 2SS, B
1AL HR S PG AR T B G e T ARAALEIL, HA
BAEA . B FARBINII KR 60 R AHEAIZH K.
IR IR 2 BB K Je S T2, R 15 K
B F AL AR KR E B A K, K. mfl=
Yol 2K REEE 100, 200 mg/kg VDR %2
FECY, B SIS 4L HE H 6.25 mg/kg KB SRR,
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VEE AR N 10 mL/kg, BEK 1K, FrsE 28 d.
1.6 ATHFLH

T 28 d J&, JEIE KRR E S0 A I A2 K B 2
SEZRE 1. FESLIGHFERT 1 d, KR MK E /Y
AN NIK E HEVK 2 min, DLECGRIREE, ER
SEEGHE, K HERRIR S E T/KE T 1 em £ 8 A4,
TOSRIESE 5 d kBRI, WM KR 22 RE ST,
6K, WWEMETE)E B RIREFER L4
ZFRIREL VP K EICIZRE ST .
1.7 AL AERBA

AR, AR, TKERE S2I e U IR
HSE T HEREARTA o FRIER R, A S B, ¥
EEE AR, MNZERBHERPRE HT4
MGty B4 10 RO, ORI H] & ML,
HYUIG J5 4 T 2 S o B s LTS R e T 4 413
{RAFAE -80 CUKFE -

1.8 FEire il

1.8.1 HE#&. Nissl$ & A Tunel$ &

W ORAFTE 2 W BV I 2 2L,
7 i & A s O R, R AR S e 1T HE
et )7 Nissl Zetty, WEg HHIRERLL; =R
Tunel 55 & H HAETE R, 20 BTife S #P & n 40 i
AT,

1.82 HLL AT X AR R XA

ST E B PCR S5 56 K6 W i 5 2H 00 T2 AF O 2k
X Bk B 40 B 98 -2 (Bcl-2). Bel-2 # < X A
(Bax) M-It 2 IR &5 1 I -3 (Caspase-3) mRNA
s, B Trizol WFIREGHE T ZH L RNA, i
B3N cDNA JE#ET PCR B, [BiZAF: 95 C.
5min; 94 °C. 15s, 55°C. 20s, 72°C. 20s; 72 C.
10min ; 3£ 35 ME¥. PCR 59 KF&H W £ R
HAR AR ML, 51975 1% 1. Bel-2. Bax &
Caspase-3 256 R (R IK KT R 28 5
1.83  FALRKAEFRA N

WRKRELHL, HHEE (g AH (mL
19 WL BN NS A TR, TEVKOKI IS R 512,
B0 5 1) EIE R ED A S LSO s A N
F& GSH-Px. SOD. CAT ji§ 7% J& MDA & & i il b
AT, AR CERAE S AR S 1.
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Table 1 Primer sequence
AH il (5°-3) K /bp
Bl E®: TGCAGATGCCGGTTCAGGTAC 1
cl-
K% GGGAGCGTCAACAGGGAGATG
2 E®: GAGACACTCGCTCAGCTTCTTG A
ax 17
R6): TTGCTACAGGGTTTCATCCAGG
JE®: GCAGCAGCCTCAAATTGTTGAC
Caspase-3 158
B8 TGCTCCGGCTCAAACCATC
E®: CACGATGGAGGGGCCGGACTCATC
[-actin 240

BE): TAAAGACCTCTATGCCAACACAGT

1.8.4 HLLALENR2AHO-1% @ & A0

B i Western blot 7% & M ¥ 5 20 44 Nrf2
HO-1 EARE", 54514 RIPA 2R TE S,
BCAEERMEH. B30 ug M EAFEARIT 10%
SDS-PAGE HLiK, V%% % PVDF i, MMAMIEY)
K3 2 he TBST B, 43l I Nef2 (1:1 000D
HO-1 (1:1 000) K B-actin (1:2 500) % TolEHiAk,
1E 4 CUKF RS 7. TBST e, I AH B[
IgG —Ht (1:5000), 7EZERMBEFHFE 1 he TBST
FRRPERE, MNE &S, 165 Image J &
BRI HMEO KT KEES ASEA KK
FEAR I LA
19 HARALIE 5 it

FrA Rk “x+s” R, i@ SPSS 20.0
BT BIR AN 5 G50t . AR B0 Gt R
RIS, 22 2H IR A G v o0 B R B R 3R T 22 AT
P<0.05 8% P<<0.01 nZRmBA g EE X

2 RS

2.1 W ZRENRBE R A E AT
YRR (500 g) 2Rl A BhiR IR BUS
RIS VP R 2 5E 36.41 g, $EHUEN 7.28%. #1143
(VDRI 22 B R A B 5 B 76.53%,  BRAMNE S BE
TR 14.45%, TIEHEE AR 1.71%. R R
TR K v PR B AR sy, B RTHAR KILEA BT,
) S A S 8 R 3 2 SR BE IR s HLS A
MRAR, AReRETSIEM. Hik, PR, 7%
PEEE AU IOAZLE, HA XA S IG 45 S = A 5

22 Wt SR R R KR E A
Hy % vl
ABPFRAER LI, 1R, SARRIEEER

WEHEZR (P>0.05); BEERRIMER, 541
R it T R 45 1 T A o BB ALK B 2 ST e
B, AR 2 RITth, HkEE R THRFARL
(P<0.01). HEEBIHALLE, Wikint 2%, &
A JE M ORBRAESE 20 30 40 5 Rk
ERIIPEAIT (P<<0.05, P<<0.01); 7E55 5K, ¥
TR 2 BEAR 7R 2 % J S T 2 K Rk kv AR
W53 B FEAR T 24.35%. 32.90% J 41.91%, FHAID
I 22 B AT DA i A R R K R 2= ST Re . ik
BRI LR S R, W3R 2. R P AL
2, YRR R 2 MR B . VbR SR T SR B 24 AT LA
2 J51 BT 7R 1 B /N BRL ) 8 TR T AR (20.17% K&
26.62%), HARBEFUE REGE, SOV R 2
AU 53 35 vl LA 28804 ot 16 s AR 0, 30 i 4 o
IR IER s (B2, VB R i i)
T TR &N 1.6 g/kg, @ T AW b £
PRI R, $Emvb it 203 R AT

2.3 W ST L E R K RIBIT R
by % o
BEAE BRI TR BT, dhy R v B B
CIRYSEIIR=R EX7 P/ RSN N RS R R S N Y€ Gy
AL 56.94% 1 86.42%, HEIMMEICIZAE ST, B
IEREPIRFTCUESE, 1E ABosss U5 T I R K i BRI
BRI A, VDR B Ut v] DUBH 2 3 0 B A5
SRR SN 2 T AT 52 BN R aN VAL s B N O e
REFERDL, SHERALE, Wllin 2K, =7
w20 e ST 2K B H bR SRR B B TR T B o
BRREY B (P<<0.01), HPHIRSIRER
I TE] 23 B 0T 24.35%. 51.30%- 88.84%, T4 Fik
WHBEIN T 29.33%. 60.58%. 88.46%, L/ il %
PR S PR R K RICIZRE I IER .. B R
PRABRIN E] 1 & R LA As R WK 3.
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Table 2 The comparison of escape latent period (x +s, n=15)
PR W BEBR I /s

%1% %2 % %3 K %4 xR %5 R
BF R4 55.98 +4.82 35.17+3.29" 22.18 +2.35" 17.24 £2.02" 13.50 = 1.49™
ARAI R 58.12 £5.30 51.60 +4.52 38.64 *3.12 34.96 + 4.61 32.07 £4.10
ket ZHERA B 57.23+3.71 47.44 +5.60° 33.71£4.25" 27.87+2.16" 2426+2.35"
ket SRS A EL 57.06£4.05 4589 +431" 29.38+2.92" 25.53+3.24" 21.52+2.83"
Jo 3 Mo, P20 56.34 £ 6.05 42.35+4.98" 26.85+3.09" 23.41+2.88" 18.63 +2.67

E: BRI M, 'P<0.05, "P<0.01.
% 3 BIiESREZHEETEFHIELR

Table 3 The comparison of target quadrant residence time
and platform crossing times (x +s, n=15)

G R
BF K 20.53 +2.48" 6.22+0.73"

AR 28 8.87 £0.86 2.08%0.36
ket AR EA B 11031317 2.69+0.37"
ket S MBS A EL 13.42£1.057 3.34+045"
JFE M T8 16.75 +1.92" 3.92+0.40"

E: HAEAMkr, TP<0.01.

24 VHrSEMNDEERERARBEL AL
G FE A B B

S R : g
1 HE £ E81NE5ALR CA1 KFERS
Fig.1 Pathological morphology of CA1 region of hippocampus
detected by HE staining (x400)
Z:(a) BFARA; (b) HRA; () Jbket AR KA
4 (d) Rt S EA; (e) RERTFH, THR.
Ak P81 B A AP 2 USRI, F L.

16

RET St {

2 Niss| &GS HLA CA1 RIRERS

Fig.2 Pathological morphology of CA1 region of hippocampus
detected by Nissl staining (x400)

A ATk PTARAL B A RK MR,

HE et 25 R Eox L 1), B ARG KR A
v ] e o I N5 S 2 U P it SN
M ua R gAES ], TSR R,
Fk e fr & Pk 2RI, SRR e S
ALK B A 22 e 4R HE B s g HL 2R L ELR A P i
B, AR, Nissl Je a2 R EoR (LK 2),
BPARAKBE RADAEERE, Wik &,
PR KBS IRMEZ R, B s R
LR Vol 2. R B ALK
BB RAMEE RGO M, Je IR/ MARCE I, H
AVD i 22 4 v 7 B 2 % Je St P A BOR Btk
2.5 DA LB MEERER KR EDS AR
2 TC 40 JL A T 0 B e

WSR2 T T B IR Sk i B A R
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BIRSE X IBAE BRI N, SEEE AL IR
R fg P, AHF 5t K B Tunel e ta kM 7 vb iiint: 2 4
Xof I A 1 R R KRR AR ST PR T R, A SR
K3 &34 PR, IEHMEcMmp i, e
PR TCAN MR TP o Uk, F Uk AT AR AR 20 K
S DA PR Z T AR . S,
IO 2 B R AL JE S S ALK BRI S 4
LU 2 TT Al IR T F 50 > 1 31.72% 45.70%-
51.88% (P<<0.01), RVt 52 A fHl s
JCAI B TR

3 Tunel FE&NED AR METHIET
Fig.3 Apoptosis of hippocampal neurons of CA1 region
detected by HE Tunel staining (x400)
x4 HETHRBTELLE
Table 4 Comparison of apoptosis rate in hippocampal

neurons (x s, n=5)

! TR %
BF AL 3.23+0.58"
A 28 12.80 +1.35
ket S HEARAH F 4 8.74+1.06"
ket ¥R S A EA 6.95+0.73"
T M, 20 6.16+0.84"

. HaEA Mk, TP<0.01.

26 VRSB MEERERARED AR
Bcel-2. Bax X Caspase-3 mRNA % ik By % w7

AW TN T 3 — 25 50 UE VD R 22 B i
PR K B S A S A n A R E TR, E i
S 5E B PCROA AL T 55 41 21 Bel-2, Bax [

Caspase-3 mRNA £ ik, Z5RWE S5 P, HHEA
HILE, VWit 2% mf a4 &8 s -F A
KB T 4 41 Bel-2 mRNA £ 35 8 i1 7 32.65%-
127.27%- 163.63%, Bax mRNA £ ik KT
38.41%- 56.91%-. 66.05%, Caspase-3 mRNA % &
BEAK T 37.99%. 45.12%- 50.92%, % 7¥HA 4
i L (P<0.05, P<<0.01), MIEERKF LK
B 5 VDR 20 B P S S 2 s A R
YEH . Wil Z B AL BT LPS #5511 IPEC-J2 41 /2
B0 DR AE T, ML) 3 298 e Bl Bel-2 ik
J T Bax. Caspase-3 #i&, ZEm &KFEPHT-AEH,
H A5 5 ARSI 48 LAY,
R 5 BOHELABcl-2. BaxKCaspase-3 mMRNAFKIA L

Table 5 The comparison of Bcl-2, Bax and Caspase-3 mRNA

levels in hippocampal tissue (x s, n=3)

it Bel-2 Bax
BFARE
AR 28
ket S ABARAIELL 0.49+0.06° 3.03£0.36" 2350217
ket MR A EL 0.75+0.08 2120317 2.08 £0.25”
S Tia 0.87+0.10" 1.67+0.24" 1.86+0.19”
E HAA M, P<0.05, TP<0.01.

2.7 DBt S AEM L E R R KR D 4 A
BB KT B R v

A BL K ST T I A R R R 7 )
AT, SRS ks L e, R sk f, Bt
Ao MNMARGT & H R, SRR, FiK
MMM TR ST, R, 0] A
A LR T T I 1 R R A AR B . AT 9T 4
BRI, AT ARH KRS H2Z GSH-Px. SOD.
CAT V&M & TR 4 (P<0.01), MDA & &1L T
BRI H (P<0.01), 3R BAMEALLH K B 5 4 247
R . SHERALLE, Wk 2. &
7 B 40 J Je B~ 2H K BRI B 4H 21 GSH-Px 3
BN T 24.47%. 54.60%-. 90.96%, SOD i 1 34 jin
7 20.19%-. 98.40%-. 125.97%, CAT 35 tE 34 jn 1
12.07%-+ 21.17%- 37.76%, MDA & & &K T
23.16%-+ 36.25%. 44.93%, % 7 B A 41t %
X (P<0.05, P<0.01), ZEFWF 6. Vi
(R34 4k 5 0k Py LA A AR A 2 LARGE . Zha 26 BT
FURIL, V2 bEE A B AR A B s AE T
RE % A MUE R A BB 7 3 2. OH H H 2 Al

Caspase-3

1.02£0.04" 1.04£0.02” 1.01 £0.03"
0.33+0.03 4.92+0.58 3.79*0.46
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DPPH H 3. WEEHSEPIH R KI, D- F3 5
HW R EHEINREW B2 T 130 d )5,
My« Wl 2 K iFE SOD. GSH-Px & P Tt &,
MDA % & F [, RIH T 88 K& NI A AE
F o AL R B 5 A i R IR ™ L A 2

ARG, A& S U i s 205 1) B 2R Bt
AW FCLE R AT LAUESE, £ I PR R o8 K BB o
Y0 RO 22 AT DL R 400 ) i 2 SR A N UR
7, Y T AR A, TR A R o )
L1z B JI1E -

& 6 BDALGSH-Px, SOD. CATEMERMDAS ELE
Table 6 The comparison of GSH-Px, SOD and CAT activities and MDA content in hippocampal tissue (x £s, n=10)

il GSH-Px/(U/mg pro) SOD/(U/mg pro) CAT/(U/mg pro) MDA/(U/mg pro)
BF R 238.73 £21.65" 76.94 +8.02" 19.04 £2.24™ 531%0.61"
AEA 8 97.34 £10.30 27.58 +4.36 11.76 +0.98 13.60 + 1.44
ket % AEARA) E 40 121.16 £ 13.57" 33.15+3.18" 13.18 £ 1.26° 10.45 +0.83"
ket ¥R S A 150.49 +17.36™ 5472 £6.07" 1425+1.59" 8.67+1.05"
S H T4 185.88 = 16.02" 62.33+8.89" 16.20 +1.83" 7.49%0.97"

. HAEA AR, "P<0.05, “P<0.01.

28 WM SEMMEEERARED AL
Nrf2 X HO-1%& & % ik % i

NIf2 qmm— S S S GS ku
HO-1 sl s S S S 3) L

Pt [ —— -

S 2 I A
& &, Yy

%

[ 4 Western blot i%&#2ifll Nrf2 & HO-1 B RiA
Fig.4 The expressions of Nrf2 and HO-1 detected by
‘Western blot assay
R 7 Nf2RHO-1EARIALE
Table 7 The comparison of Nrf2 and HO-1

expressions (x £s, n=3)

aen Nrf2(/B-actin) HO-1(/p-actin)
BF R4 0.91+0.10" 1.12+0.09”
AL A 0.18 £0.02 0.25 £0.03
ket SAB KA EL 0.32+0.037 0.53+0.04"
Wkt SAES A FL 0450057 0.69+0.06"
RF P20 0.77 £ 0.08™ 0.94+0.11"

i HAEA AR, TP<<0.01.

Nrf2/HO-1 3 # 75 LK S AL B BT A S )
b B EE R, i Nrf2/HO-1 i % RE A 24 b
{(9IIRERER/ TP PN D ERE AR @ G P i BU R/ & SR i
R TR eI B R TR VAY P Rt TR N I
BE 25 W BAYD M 22 R0 8] 6 R R K B 4
ZUAAL BLBE RO AL, AT 1 i S AL Nrf2 K
HO-1 A RIE, 4RI 4 KR T Pinm. SR

18

LR, VBT 2%, iRl gl R e S T2 K
IS Nrf2 [ HO-1 & HERIA M (P<<0.01),
Forp Nrf2 25 IR IA YA 1,78, 2.50, 4.28 fi%,
HO-1 B A RIS RN 2,12, 2.76. 3.76 5,
0TS Nrf2/HO-1 3 B & VD B 2 05 R 5 P A AL v
FAE R B e SR R o TR0 iR 2 W A0 8 (1 i 15 2= 4K bt
HepG2 40 g f AL v, SOD 3% ¥ T f%, MDA & &7+
&, Nrf2 Fl HO-1 RIAME I, FEonyb w2 i [FIAE mT A
FEAZAN PR AR fR @R GE Nef2/HO-1 38 4 A 3 ik
e, SABFRGMHAF . EhgrRirset, ¥
TR 22 R0 v R £ 175 5 R /0N BRDA R ) BB B A 1) 52
S 48 JERE B T A S M T BERERS G O, VR
I 22 3 2 75 A5 AT DLE I Z AL ) R 4 5 I 7 e o O
KEFCIZREIMER, AR T — PR 5.

3 #Zig

ARHFFRI, MR K R &Vt 2 51
TifE, WEEERIARAL, H s RO E B ) 5 &
TFERIRESE N, RS A SRR SRR, R
YOI 2 R AT B 2 SR e . RIS, AHF
FUEE AR 7 VDR 22 5T IAT AR A P R
KM TN TE, $iniE 5 4H 2 Bel-2 mRNA
FRiIK, F#IK Bax M Caspase-3 mRNA Kik, HERvbi
224 B S D A A e TR . IeAh,
ENTIVEEE SUSTR S T 2 T Al Rty N W
Ty 41 41 GSH-Px. SOD. CAT ji§ 4t }% Nrf2. HO-1 &
ik, PR MDA &, BB 28 T LUt
W& Nrf2/HO-1 8% K IEDTE AR E A

gr BRTIR, VbRt 22 B A oGE I MR R K



MK ERBHL

Modern Food Science and Technology

2024, Vol.40, No.9

B S ICACBE T EIE T, AL S B T K A ) 4
R 5%, R WAL B A6 7 M VERiR 5 T

ﬁ‘_A

SE HITF A5 o

(1]

[4]

(5]

[12]

[13]

[14]

INOUE Y, SHUE F, BU G, et al. Pathophysiology and
probable etiology of cerebral small vessel disease in
vascular dementia and Alzheimer's disease [J]. Molecular
Neurodegeneration, 2023, 18(1): 46.

WANG C, HAN X, DONGYY, et al. Associations of WWC1
variants with Alzheimer's disease and vascular dementia
among rural older adults in China: a population-based
study [J]. Neurobiology of Aging, 2023, 125: 109-114.
WANG Y, LI S, ZHOU Q, et al. Vascular dementia has
the highest hospitalisation rate in China: a nationwide
hospital information system study [J]. Stroke and Vascular
Neurology, 2023, 8(1): 59-68.

WANG Z, ZHANG Z, LIU J, et al. Panax ginseng in the
treatment of Alzheimer's disease and vascular dementia [J].
Journal of Ginseng Research, 2023, 47(4): 506-514.
TES AT RSO, E ISV R> . R IRIRE RTT
KA FUIE D] B i S LK, 2021,37(11):221-227,240.
T N AT A A7 1L P R AT K B VD R B f5
L7 iR IR BE I 7o S 5 A 2R 1B Ak (D], 2H
LT FEWIL,2014,18(36):5819-5824.

F AR T TR A IR Z R L Z A S
B JR R ERRE T P[] Tk R, 2020,41(6):135-141.
FERR, O, 5K 857,55 IO R 2 WS B 5 R ot
i E A A BT FE[I]. A ol RH,2019,40(8):272-277.
TUEER M, T AR S VDR AN oy B 2 AR
W Fedt Je (0]t A 22 24,2023,18(5):714-720.

KUANG H, ZHOU Z F, ZHU Y G, et al. Pharmacological
treatment of vascular dementia: a molecular mechanism
perspective [J]. Aging and Disease, 2021, 12(1): 308-326.
KR, B R, R TR S P PPAR R BR /) B
TIF FE 00 MR 22 W ol 2 M 75 A 75 453 0 F) 4 FH R LA ).
r ] 02 2 2 75,2022,38(7):789-794.

KBRS Y02 W8 1) 43 18 Al T Feiag s 1495 55 1 F 0]
it 22 A PR RN 2441 ,2021,12(10):4009-4013.

A Wb R 22 W 0 B2 D A B 6 CT-2 6 240 i 389 5 11
SO T] A i DAL A, 2021,42(24):159-164.

CHEN Y X, YANG H, WANG D S, et al. Gastrodin
relieves cognitive impairment by regulating autophagy via
PI3K/AKT signaling pathway in vascular dementia [J].
Biochemical and Biophysical Research Communications,
2023, 671: 246-254.

XIS, L8 B, 48,55 IO R 2 MEHUIs s R 57 P
A R BE FE 1] £ it L AHEE,2021,42(10):321-326.
FEAR 5 AR P, 28 XU PH , 5 0 75 o 8 UL o I A8 1 1 2R K
BRI I J ot T i % I8 7 A 14D 5 ) T Lt A 7 (] 34K
R ZE 4 A 2k 8,2022,31(23):3238-3245,3334.
BRI N 3 S PIN N E DN RTE R

(18]

[19]

(24]

(25]

[26]

(27]

(30]

[31]

RN B B4R FLI ] 6 b 22 4 o B A i 2% 41k, 2022,
13(19):6290-6298.

BRI P 2 IR, A B £ SRR T R 22 JIkOXS Caco- 2401
S RLAR 1 (AR 1 B 3] €2 RE,2023,44(7):10-17.
TR, A, I A BRI RN A A B
TR N E R MR ASEE IS A OC R R IL Kl B AL
W03 PSR [J]. 75 77 %41,2020,42(3):270-274.

BB T LA A T I % 2 B 2 gy TR
RIS Vb BRI T B 2R O i BRI A P LA (D] o 24
5,2020,31(19):2325-2332.

T e NS A A A7 70 TR B R o I o R AR KRR AT
DN R B A2 7 () 52 R [J ] 75 TR I 7 B 2 9,201 2,
33(2):127-130.

WRIE 52 , < 7 1. 90 TR ] 2% 9% i 38 A 2R K B, D 52 i
[J].03 2 £ [ 245,2009,20(12):3145-3146.

GAO L, LIU F, LIU R. The mechanism of aerobic exercise
regulating the PI3K/Akt-mTOR signaling pathway
intervenes in hippocampal neuronal apoptosis in vascular
dementia rats [J]. International Journal of Environmental
Research and Public Health, 2023, 20(3): 1893.

ZHAO L, GENG T, SUN K, et al. Proteomic analysis
reveals the molecular mechanism of Hippophae rhamnoides
polysaccharide intervention in LPS-induced inflammation of
IPEC-J2 cells in piglets [J]. International Journal of Biological
Macromolecules, 2020, 164: 3294-3304.

GUO T, FANG J, TONG Z Y, et al. Transcranial direct
current stimulation ameliorates cognitive impairment via
modulating oxidative stress, inflammation, and autophagy
in a rat model of vascular dementia [J]. Frontiers in
Neuroscience, 2020, 14: 28.

BHATIA P, SINGH N. Tadalafil ameliorates memory
deficits, oxidative stress, endothelial dysfunction
and neuropathological changes in rat model of
hyperhomocysteinemia induced vascular dementia [J]. The
International Journal of Neuroscience, 2022, 132(4): 384-396.
ZHU Y, WU M, LI X, et al. Flash extraction,
characterization, and immunoenhancement activity of
polysaccharide from Hippophae rhamnoides Linn [J].
Chemistry & Biodiversity, 2023, 20(3): €202200776.
BLIGEF, 25 B AR, S5 W R BN DA AL B /N
HIPLEAAE I [0]. & dh Dk RH,2020,41(4):293-297,306.
YADAV A, SUNKARIA A, SINGHAL N, et al. Resveratrol
loaded solid lipid nanoparticles attenuate mitochondrial
oxidative stress in vascular dementia by activating Nrf2/HO-1
pathway [J]. Neurochemistry International, 2018, 112: 239-254.
ERKFF AL, AR T DR 2 X R ARSI Hep G2
20 AL L 0 R A S LRI (0] S P 2022,
38(3):167-172.

LAN Y, MA Z, CHANG L, et al. Sea buckthorn
polysaccharide ameliorates high-fat diet induced mice
neuroinflammation and synaptic dysfunction via regulating
gut dysbiosis [J]. International Journal of Biological
Macromolecules, 2023, 236: 123797.

19





