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Abstract: [ Objective] To investigate the effect of Astragalin (AST) on apoptosis of cerebral cortex neurons in APP/
PS1 transgenic mice. [Methods] Eighteen six—month—old male APP/PS1 transgenic mice were randomly divided into APP/
PS1 group, APP/PS1+ 40 mg/kg AST group and APP/PS1+ 20 mg/kg Donepezil (DNP) group, with six mice in each
group. At the same time, six male C57BL/6 mice were selected as the normal control group. After intraperitoneal injection
of AST once a day and continuous administration for one month, we used Tunel staining to detect the apoptosis of neurons
in the cerebral cortex of APP/PS1 mice; immunofluorescent staining to examine the expression of apoptosis—related pro-
teins Bax, Bcl-2, Caspase9 and Cleaved—Caspase3 in the cerebral cortex neurons of APP/PS1 mice; Western blot method
to evaluate the changes of the expression of Bax, Bcl-2, Caspase9 and Caspase3.[Results] Tunel staining showed that 40
mg/kg AST and 20 mg/kg DNP both reduced the apoptosis of neurons in the cerebral cortex of APP/PS1 mice, AST with
more significant inhibition effect. Inmunofluorescent staining revealed that 40 mg/kg AST and 20 mg/kg DNP both inhibit-
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ed the expression of Bax, Caspase9, and Cleaved—Caspase3, and icreased the expression of Bcl=2 in the cerebral cortex
neurons of APP/PS1 mice. Western blot results further confirmed that 40 mg/kg AST and 20 mg/kg DNP both down-regulat-
ed the expression of Bax (P <005, P<005), Caspase9 (P < 0.005, P<0.05) and Caspase3 (P < 0.0001,
P < 0.0001) , and up-regulated the expresstion of Bcl-2 (P < 0.05, P < 0.05) in the cerebral cortex neurons of APP/PS1

mice.[ Conclusions] AST can inhibit the apoptosis of cerebral cortex neurons in APP/PS1 mice.
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Fig. 1 Multiple immunofluorescent detection of the co—expression of Bax and NeuN in the cerebral cortex of mice
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Fig.2 Multiple immunofluorescent detection of the co—expression of Bc/-2 and NeuN in the cerebral cortex of mice
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Fig.3 Multiple immunofluorescent detection of the co—expression of Caspase9 and NeuN in the cerebral cortex of mice
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Fig.4 Multiple immunofluorescent detection of the co—expression of Cleaved—Caspase3 and NeuN in the

cerebral cortex of mice
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Proportation of colocalization of Bax . Bcl-2 . Caspase9 and Cleaved—Caspase3 with NeuN in the cerebral cortex of APP/PS1 mice. F = 59.556, P <
0.000 1; F = 40.162, P < 0.000 1; F = 24.236, P < 0.000 1; F = 18.259, P = 0.001. n=3/group. 1) P < 0.000 1 compared with Control group in A; P <
0.005 compared with Control group in B; P < 0.05 compared with Control group in C; P < 0.001 compared with Control group in D. 2)P < 0.000 1 com-
pared with APP/PS1 group in A; P < 0.001 compared with APP/PS1 group in B; P < 0.000 1 compared with APP/PS1 group in C; P < 0.001 compared
with APP/PSI group in D. 3)P < 0.05 compared with the APP/PS1+AST group in A; P < 0.005 compared with APP/PS1+AST group in B; P < 0.05 com-
pared with APP/PS1 group in D. 4)P < 0.05 compared with the APP/PS1+AST group in D. All the data are analyzed using one-way ANOVA of variance
followed by Turkey test.
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Fig. 5 Statistical Analysis of colocalization of Bax.Bcl-2.Caspase9 and Cleaved—Caspase3 with NeuN in the cerebral cortex
of APP/PS1 mice
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Western blot for determining the protein levels of Caspase9.Bcl-2 . Bax . Caspase3. F = 12.272, P = 0.002; F = 11.171, P = 0.003; F =9.039,
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pared with APP/PS1 group in B; P < 0.05 compared with APP/PS1 group in C; P < 0.000 1 compared with APP/PS1 group in D. 3) P < 0.05 compared
with the APP/PS1 group in A. All the data are analyzed using one—way ANOVA of variance followed by Turkey test.
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Fig. 6 Western blot to detect the expression of Caspase9.Bcl-2.Bax and Caspase3 in the cerebral cortex of mice



o5 610 TR, & S S APP/PST /N BRI B B b 28 0 W T 989

DAPI NeuN Merged Enlarged

I
|
5]
O

C

= :

&
I
A
<

G H

-

The scale shown in A=D, F-I, K-N, P-S : 100 pwm. n=3/group.
7 Tunel #@M/NR KK FRAMETIHTESR

Fig.7 Tunel detection of neuronal apoptosis in the cerebral cortex of mice

APP/PS1+DNP APP/PS1+AST

TS eI T8 R AR R A 20T T

Z5 LRTIR , AST BERS M ] APP/PS1 /)N B iR K2
FEpfze oo T, HARHIALHI AT B8 5 Bel-2 8 Rk
L VEH Bax . Caspae9 Fl Caspase—3 £ 1335 T J#A

Ko ASLHXE AST # ] APP/PS1 /I R KK Bz J5 #f
ZILIA T8 o AR AL AT ) 0 0 AT B
AST 7E I R E36 77 AD $2 (i 7E ARy S 4, B
HARE P AR HIHLH A 15 i — 22 A TR AR

S 3k

nese Pharmacol Bull, 2021, 37(2):165-170.
diseases[J]. Arch Pharm Res, 2019, 42(5):407-415. [7] Tiwari S, Atluri V, Kaushik A, et al. Alzheimer's disease:
[2] Lane CA, Hardy J, Schott JM. Alzheimer’s disease [J]. Eur J pathogenesis, diagnostics, and therapeutics [J]. Int J Nano-
Neurol, 2018, 25(1):59-70. medicin, 2019, 14:5541-5554.
[3] Breijyeh Z, Karaman R. Comprehensive review on Alzheimer's (8] SRAZEL, B , %2 20 . A NEBA 5 09 4 1 A 1 7 B R ¢
disease: causes and treatment [J]. Molecules, 2020, 25(24) : EERA PRI ] PR 2A2EIA ,2021,27(9) : 1685-1690.
5789. Zhang L, Gu C, An HM. Role of oxidative stress—mediated
H T B R 30 BT 23R o i 3R ol 22 £ 4 A0 P S AL F

[1] Lee W, Kim SH. Autophagy at synapses in neurodegenerative

(4

[

apoptosis in Alzheimer's disease [T]. Med Recapitulate, 2021,

—

Sk e[ ] R Y ,2022,42(5) : 556-558.

Xiao GM. Research progress on the neuroprotective effect of
astaxanth on Alzheimer’s disease and its mechanism [J].
Health Res, 2022, 42(5):556-558.

Li Y, Zhang J, Wan J, et al. Melatonin regulates AB produc-
tion/clearance balance and A neurotoxicity: A potential thera-
peutic molecule for Alzheimer’s disease[J]. Biomed Pharmaco-
ther, 2020, 132:110887.

WPARYL, X e AR50, 5. BT JR PRI R 15 5 3 AT o i
KX HAToELy]. rhE 25, 2021, 37(2):165-170.
Xie L], Deng T, Xu Y, et al. Research progress and counter-

measures of Alzheimer’s disease signaling pathways [J]. Chi-

27(9) :1685-1690.

Wit AR i A, 55 . 28 5 0t A 24 AR B LA
HLAIBT 58 E e [J]. v A8 b = 2522 1], 2022, 40 (11) - 118~
123; +287.

Chen SC, Xu YX, Han WC, et al. Research progress on the
pharmacological properties and mechanism of Astragalin [J].
Chin Archives of Tradit Chin Med, 2022, 40 (11) : 118-
123 ; +287.

[10] Yang CZ, Wang SH, Zhang RH, et al. Neuroprotective effect

of astragalin via activating PI3K/Akt—-mTOR-mediated au-
tophagy on APP/PS1 mice [J]. Cell Death Discov, 2023,
9(1):15.



990 L RS2 (BB ) 444
(11] #pPR2k, sKIETE , EIRIA, 55 58 = 901 5 A W% APP/ versity, 2019, 36(7) :612-616.

PST A 3 DR /IN R T3 A A 28 e B 405 B AR BETLRR L) ). vl
R (BRI ,2022,43(2) :238-246.

Yang CZ, Zhang RH, Wang SH, et al. Astragalin alleviates
neuronal damage and senile plaque deposition via activating
autophagy in the cortex of APP/PS1 transgenic mice[J]. J Sun
Yat-sen University (Med Sci), 2022, 43(2):238-246.
Briggs R, Kennelly SP, O'Neill D. Drug treatments in Al-
zheimer’s disease [J]. Clin Med (Lond) , 2016, 16 (3) :
247-53.

263, EIRE, R, 45 TR X B R 2 i BRAE /N
SRR T AT B e A2 I RE RS2 R [0 ], 88 SCEERL R 244,
2023, 46(3): 227-233;+285.

Li GM, Wang CQ, Tang C, et al. Effect of Gastrodia elata
polysaccharide on anxiety-like and learning/memory behavior-
sin AD mouse models[J]. J Zunyi Med Univ, 2023, 46(3):
227-233;+285.

Xu X, Lai Y, Hua ZC. Apoptosis and apoptotic body: disease
message and therapeutic target potentials [J]. Biosci Rep,
2019, 39(1):BSR20180992.

RS, M A BB, AF TR GM 1 X AB_(1-42)
V5 AD /N B 2D g2 R Ty Keph e dn i T s [ .
TEBHZSRLR 244 ,2019,36(7) : 612-616.

Li XM, Xiao F, Jin FF, et al. The effect of gangliosides GM1
on learning and memory ability and neuronal apoptosis in AD

mice induced by AB, ,,[J]. J Shenyang Pharmaceutical Uni-

—
—_
=)

—

—
—
~

[l

2RGSO, BWOU, A5 B 221 S B X /) B S L)
540 P T A DG 2B 1 Bax  Bel-2 , Caspase—3 [ 5 10 [ ]. fi#
WO BE £ B4R ,2022,43(2) : 199-204.

Li LJ, Liu WT, Luo HH, et al. Effects of total flavonoids
from Semen Cuscuta on apoptosis related proteins Bax, Bel-2
and Caspase—3 of mouse testicular Leydig cells [J]. Acad J
Chin PLA Med Sch, 2022, 43(2):199-204.

EH LR T AR, %5 R AT IE S DLBCL 41 7
OCI-LY8 Ji 1= [J1. v [ 5 B A= B %% 5K, 2021, 37 (5) -
885-890.

Wang Y, Zhu ML, He SY, et al. Astragalin induces apopto-
sis of DLBCL cell line OCI-LY8[J]. Chin J Physiol, 2021,37
(5):885-890.

B, W BT AR R AR T M B HCHIL ) A A
G [T ]. Bt B2, 2020,40(6) : 64-70.

Nie L, Peng L, Li YF, et al. Research Advances in the Bio-
logical Activities and Mechanism of Astragalin [J]. Chin J
Trop Agric, 2020, 40(6) :64-70.

IS SR i NG R o N e e R SR R 2
R B 3 FHLRIFSE (D 1. BRIV /4 B K4, 2020.
Zhang Y. Molecular mechanism of astragain induced apopto-
sis, cell cycle arrest and migration inhibition in human gastric
cancer cells [D]. Heilongjiang Bayi Agricultural University,

2020.

(% EZ)



