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(=] BW: % Y H 4 d% (Danggui Buxue decoction, DBD) 3t X 37 % i fik 45 4, ( bilateral common
carotid artery ligation,2-VO) 11 % £ Ji % ( vascular dementia, VD) # & X B % B F E2 41 % & F (nuclear factor
erythroid 2-related factor 2, Nrf2) /A& At H ik 3T 4. 1% 47 B§ 4 ( glutathione peroxidase 4 ,GPX4) & % | fig i i &, % &
R T HWHEHF e, FHik:60 Rt SPF % SD K B M AL 2 F B F A4 WM 30 30 ik 2 4L VD # A 41 2-
VO+ Y PAA A RAELHA 2-VO+ B FA MG F A ELHH 2-VO+ L[ A mAEL B4 .2V0 +
SRR, FAI10 R, EE24h 5, E5%%4 FEEAM., KA Morris K2k 5 L1 8 8 SLH T 0 kA R+
Jieia s, RAlamMEREaN K, EREFENEBELHETEN, AERLEECNEBEDLWHE TH
KK, EARENLEFRNBAERRBTHUMXEORL BHALAENEELT W E T AR R ML
M ERELECNEXRELSWE T ERLASREE, &R Morris K 2k F 52 50 o 38 B 5210 % 91 DBD 7
REARWEI R, RREFEMAZXALERER,DBD £ 4 5 T#RE VD HAAARELHET
BE NRXAXRHAEWZE TG, VDEAXARXAH AR ERKF TR, ERLEAMD R 4-BE T
BEAKF LA DBD £ T HE AN, £ VD EAXRFTHAWEBREREELS —_HHFR(BR)BANKTR
B 1 GPX4 Nf2 R EEEANS REE]l HNEEHELERETEANKLKK;DBD-H 44 %5488
FhE. BHERSBARELECRE T, DBD T R EWE T AR GE MR BB MEN, M ot RREHE,
G Y P4 7 T E 4R Nef2/GPX4 5 @&, W # WA T L AN, k&R 2 W, AT &E W
ATURFPEM, HE VD ERKREFEIRIZED .
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Mechanism of Danggui Buxue decoction regulating Nrf2/GPX4 pathway
to improve cognitive function of vascular dementia rats
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[ Abstract] Objective: To investigate the effects of Danggui Buxue Decoction (DBD) on the nuclear factor
erythroid 2-related factor 2/glutathione peroxidase 4 pathway, degree of lipid peroxidation, and synaptic plasticity
of rats with vascular dementia (VD) induced by bilateral common carotid artery ligation (2-VO). Methods: Sixty

male SPF grade SD rats were randomly divided into sham surgery group, bilateral common carotid artery ligation VD
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model group, low-dose 2-VO + DBD group, medium dose 2-VO + DBD group, high-dose 2-VO + DBD group, and
2-VO + donepezil group, with 10 rats in each group. After 24 hours of modeling, continuous administration was
performed for 4 weeks and samples were collected. The Morris water maze experiment and the dark avoidance
experiment were used to evaluate the influence on the learning and memory ability of rats. The lipid peroxidation
level was detected using a kit,and the morphology of hippocampal neurons was observed using Nissl staining. The
expression of hippocampal neurons was observed using immunofluorescence staining, and the expression of pathway and
synaptic plasticity-related proteins was detected using Western blotting. The mitochondria and synaptic ultrastructures of
hippocampal neurons were observed using transmission electron microscopy, and the morphology and density of
dendritic spines of hippocampal neurons were observed using Golgi staining. Results: The Morris water maze
experiment and the dark avoidance experiment demonstrated that DBD could enhance the learning and memory
abilities of rats. The results of Nissl staining and immunofluorescence showed that after DBD administration, the
number of hippocampal neurons in the VD model group of rats increased, the expression rate of Nrf2 increased, and
the neuronal damage was improved. VD rats showed a decrease in GSH levels, an increase in lipid peroxide and 4-
hydroxynonenal levels, and DBD administration could alleviate oxidative stress. In VD rats, the expression of NAD
(P)H quinone dehydrogenase 1, GPX4, Nrf2, postsynaptic density protein 95, Synapsinl, and brain-derived
neurotrophic factor proteins decreased, and all of these significantly increased after administration of high dose
DBD. Transmission electron microscopy and Golgi staining showed that DBD could improve the mitochondrial
structure and synaptic ultrastructure of neurons, and increase the density of dendritic spines. Conclusion; DBD
can exert a neuroprotective effect and improve the learning and memory abilities of VD model rats by regulating the
Nrf2/GPX4 signaling pathway, inhibiting neuronal lipid peroxidation, and enhancing synaptic plasticity.

[ Key words| Danggui Buxue decoction; vascular dementia; lipid peroxidation; nuclear factor-erythroid
2-related factor 2/ glutathione peroxidase 4 ;synaptic plasticity
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FaB AN R 22 4 M 4 R o, kR v R 30 i
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4 3 BB g kg di d3 d 4 d5
Sham 2 — 53.54 £3.78 44.82 +3.18 40.72 £3.45 36.19 £2.37 26.35 £2.41
2-VO 2 — 54.49 £4.21 52.53 £4.38 52.62 £4.19 53.77 £4.29* 52.42 £4.95°
DBD-L 2 9.2 52.74 £4.03 51.62 £3.20 49.85 +£3.06 47.56 £3.47 43.60 £3.49"
DBD-M %4 18.4 52.39 £3.22 50.36 £3.55 45.24 +£3.14 43.20 £3.94" 36.63 £2.55°¢
DBD-H 21 36.8 53.98 +£3.54 48.28 +2.67 42.62 +£2.89 38.43 £2.72° 30.98 £3.08°
DNP 4 0.003 53.05 £3.72 51.94 £3.43 45.38 £3.72 44.75 £3.60" 41.48 £3.02°
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DBD-M %1 18.4 1.60 =0.54"
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DNP 41 0.003 1.72 £0.55¢
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= 3 DBD XF VD #5 A K 5w 52 06 0k ke v 1R 1)
B2 ( REEL)

x+ts,n=8

285 42/ g kg RN

Sham 2H — 188.75 +9.95

2-Vo 4 — 91.08 +10.38"
DBD-L 41 9.2 96.33 +12.29
DBD-M 41 18.4 132.91 +13.23"
DBD-H 4 36.8 172.08 £9.02¢
DNP 4 0.003 153.67 +10.90"

L5 Sham 41 %% ,a: P <0.01;5 2-VO 41 H % ,b:P <0.05,¢:P <0.01
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g
A B I Ay It
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2-VO 4 61.12 +4.30° 52.33 +4.21°
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3 ZPA4MH VD RE KK i8S NeuN 70 Nrf2
EBRIEHZM
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IR e 22 0 A 0 2 B SRR E o Nef2 R AT AL A
B A0 2 SE A% O R P D AR TP AR R G, X BT A
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