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HE Z LG IR IT 8B A A3 BhAF T /R K iK% (Alzheimer’s disease, AD)AEA! s F A
B R0k, FAT AR A R T B AMPK/ULK 1S PI3K/AKT/mTORAE 5 i@ 344F f
Fa BT 09 RdE. BFRALA A CS5TBL/6/ ) RA2 APP/PS145 4 FH s R 424 R (3£ 48R)., FHHAT
FR A 6 s RS A B By 4 Fe b 3 BB 2R, BP &F B8 20 (Control group, Control). *fBRiZE )40
(Control+exercise group, Control+Ex). #2%! 2} B 40 (APP/PS1 group, APP/PS1)A=AE Al iZ 540
(APP/PS1+exercise group, APP/PS1+Ex). Control+Ex5 APP/PS1+Ex4B 3t AT B 306 I %k, KA
Morris7/K#E g 34 N R AFe T db; BHLENK ASEART S 54 F; HEL &5 Nissl i &7 4
A2 AT TSR IR G £A48 X & & LC3-115 Beclinl #9 & A 5 % 15 ; TUNEL# & 547
40 i B - 7K -F ; ELISA % M 7 AP405 AB4244 AR /K-F ; Western bloti& K 7 & »# AMPK/ULK 1
5 PI3K/AKT/mTORAE 5 i@ % ¥ X4 & & ) R AL, 5 ControlZ848 Lk, APP/PS148 3k 82 R
#92E K (P<0.01), B A7 % FRAZ G B 18 45 42(P<0.01), FAR T & KEIR Y (P<0.05), 4y 2 0L H) 5+
W AR ELEM Y, LC3-115 Beclinl % 5£i%33 (P<0.05), AMPK. ULKI. PI3K. AKT#mTOR
E 8 KRR K T (P<0.013% P<0.05). APP/PSI+Ex#04% APP/PS140 LA 45473 2 & M &
(P<0.053% P<0.01), A4k 558K % Beclinl(P<0.05)% 3% 5%, S @B AT R LS R
# L (P<0.05). #ZAF R An8 R A, 8B A RiE 3 fE A S E APP/PS1 s RA9iksn A hE. H A
T 4% 512 ) B 45 & B 49 2 70 F AMPK/ULK 15 PI3K/AKT/mTORAE i@ 344 X : i53)—% &
BT E AMPK/ULK 138 3438 5% ) . L3t AB/FIR; 7 — 7 @ 4435 PI3K/AKT/mTOR:E 347 4 |
IpH) B I GRS E P B AY B i . XFP C R RS 5% B T ] aY SRR AR
K, HZFHFRADRAE T R TH 4 2 300F 7 69 W Bl Ay 4R 47 1842, M3k F & 7 AD#
AT AVRALE.
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Abstract
a mouse model of AD (Alzheimer’s disease) and analyze whether the underlying mechanisms involve the regula-
tion of autophagy and apoptosis via the AMPK/ULK1 and PI3K/AKT/mTOR signaling pathways. A total of 48
mice were used in this study, including 24 male C57BL/6 mice and 24 APP/PS1 transgenic mice. Mice of each

This study aims to investigate the effects of 8-week aerobic exercise on cognitive function in

type (C57BL/6 and APP/PS1) were randomly assigned to either an exercise group or a sedentary control group,
resulting in four experimental groups: the control group (Control), the control+exercise group (Control+Ex), the
APP/PS1 model control group (APP/PS1), and the APP/PS1+exercise group (APP/PS1+Ex). The Control+Ex
and APP/PS1+Ex groups underwent eight weeks of treadmill training. Cognitive function was assessed using the
Morris water maze; autophagosome morphology and quantity were observed via transmission electron micros-
copy; neuronal morphology was evaluated by HE staining and Nissl staining; the expression and localization
of autophagy-related proteins LC3-II and Beclinl were detected by immunofluorescence; apoptotic levels were
analyzed with TUNEL staining; the deposition levels of AB40 and AB42 were determined by ELISA; and the ex-
pression of key proteins in the AMPK/ULK1 and PI3K/AKT/mTOR signaling pathways was quantitatively ana-
lyzed by Western blot. Compared with the Control group, the APP/PS1 group showed prolonged escape latency
(P<0.01), decreased time spent in the target quadrant (P<0.01) and fewer platform crossings (P<0.05), abnormal
neuronal structure, reduced autophagic structures, weakened fluorescence intensity of Beclinl (P<0.05), and de-
creased protein expression of AMPK, ULKI, PI3K, AKT, and mTOR (P<0.01 or P<0.05). Compared with the
APP/PS1 group, the APP/PS1+Ex group showed significant improvement in all the aforementioned indicators
(P<0.05 or P<0.01), increased autophagosomes and lysosomes, enhanced fluorescence intensity of LC3-II and
Beclinl (P<0.05), and significantly upregulated expression of all pathway-associated proteins (P<0.05). This
study preliminarily demonstrates that eight weeks of aerobic exercise can effectively improve cognitive function
in APP/PS1 mice. The underlying mechanism may be related to the exercise-induced coordinated modulation of
the AMPK/ULKI1 and PI3K/AKT/mTOR signaling pathways in hippocampal neurons: on one hand, by activat-
ing the AMPK/ULK1 pathway to enhance autophagy and promote AP clearance; on the other hand, by maintain-
ing PI3K/AKT/mTOR pathway activity to inhibit apoptosis and potentially prevent neuronal damage caused by
excessive autophagy. This dual-effect regulatory mode of “enhanced autophagy-inhibited apoptosis” provides a
synergistic neuroprotective approach for exercise intervention in AD, distinct from simple autophagy activators,
thereby collectively ameliorating AD pathology and promoting neuronal survival.

Keywords  Alzheimer’s disease; aerobic exercise; autophagy; apoptosis; cognitive rehabilitation
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FLTRENG oA BT sk ARAER HL AR TR 1
L ) S W U R B O 4 T 5 R IR O A
RO HWR S P TR 4 A S A AR R R,
HIge kLM 25 7 ADH ML T N

R IR V5 AL & BB (AMP-activated protein
kinase, AMPK)/UNC-51#¥ [ Wi 05 B 1(UNC-51-
like autophagy activating kinase 1, ULK 1)1 A5 AL
M 3-1% M (phosphatidylinositol 3-kinase, PI3K)/& [
B B(protein kinase B, AKT)/Mf L3040 8 A 55 2 48
K [ (mammalian target of rapamycin, mTOR){5 5 if
P R 5 A A S O T B R Gl B . T TEER
AMPK/ULK 17 5 38 8% (03005 v] (2 #E 40 5 e, 1
PI3K/AKT/mTOR{H 538 #3680 240 ) A
F, (R E TS HeAh, IX P 5545 5 I8 i [R] i
W2 RE B T OB R, Sisa)EUIMC. fAEis
A AL I T AUARACEPRAS (2 S5 R 3 A
MR E TR TS5 R T ORI, T2 AMPK/ULK
MPI3K/AKT/mTORAE Sl BRIV L. 4K, 18
T HUE AR YT TTBAE ADIIBT 6 4% 52 5%
o BREREFLRE], KA £0a 3 il A 2k AD
A BN EN D RE UL R BRI R 58 4 1
. RT3 SR B 1l i A 4% AMPK/ULK 1
5 PI3K/AKT/mTORAE St i, 32 1M 500 5 W~ 17
VAT, B Z SRR . DR, AHETT LT R A A
5 M /522 2 1(amyloid precursor protein/presenilin 1,
APP/PS1) LRI/ OIS, S 8 A ¥ 0 (5 38 3))F
i, 3@ LA AMPK/ULK 1 A1 PI3K/AKT/mTORAE 5
AL . TR A DG BR 1 42 4 3-T(microtubule-
associated protein light chain 3-1I, LC3-1I)F1 Bcl-24H .
£ H 2 [ (Bcl-2 interacting coiled-coil protein, Beclinl)
Fik. MATARSHT AKX APE &K
A, PRI FIE 3 i ADW A DI RE BT (EAE AL
i, AR A IS B E I 27 ADJR A E e i 1 FH
Pt —E IR AR -

1 MR5E%

1.1 SEIG#ARY

111 8zt AUk H24 K6 i e Fen
C57BL/6/NiR A1 24 2 APP/PST/NER, SLit48 2, Fr
SNPFING A3 (I ) fE R = 25 7 B AT PR A = [ 2R
FEYFRIES : SCXK(HT) 2024-0004], 9256 5h 41 5%
F 92k E EBEsh AT =, AT B

P AOK, £ H12 bG8/ BRSIEER, 1197 I 4k
FRAE 22~24 °C, FHXHE B R FFAE 40%~60%. SCERE)
YIrFE. RO DL R S 3 22 6 R B A B AR BE
Z: RS E AL G HE S XAIPE2025006), 7445 [ 5 5256
FIYER G R ISEIE K

1.12 &% 5BRF RPTAKT(H 5 : 60203-
2-Ig). mTOR(T%5: 66888-1-Ig). PI3K(H% 5 : 60225-
1-Ig) ¥ ve B Pifk , BHT AMPKZ ve DR (15 -
10929-2-AP), DL K G4t LC3-1I(#%5 : 14600-1-AP).
Beclinl (185 : 11306-1-AP) % 5o & HT 4RI H H X
ZIEAEYHEARAIRA A 5 Sht ULK 1 b SR (17
5 29005-1-AP)I H £ [E|Cell Signaling Technology /A
] ; B B-actin B 3 FEHLAA (B2 5 : AFW9842)IE [ 78]
B ST AR IR A ] /N B AB40 S Ap42 ELISA
KR & (585 - MM-0461M2. MM-0220M2)
T 75 G Sl A PRA B, BCA e =il & (k5
BCA02)I4 H b 58 5 F B B AE ARG IR ST A
ECLA&GRAF & (525 : G2014-100ML)IA H BN Fe 4k
IR AR A

113 Z2RREE LRIWEE (SA101)E
HILIRFE & Wi AE MR IR A A Morris/KIE E &
48(ZS-001)JW [ b5t A sz QRS K R AR B
HL 7 BT (HT7800)14 H H A Hitachi A 7] ; Jpi # )
Rl S B KNLE B IR AT AR
#) ; EE Y AL (LeicaUCT)IW H 5 [E LeicaA ) ; 1E
B t2F 4 (NIKON ECLIPSE E100). % £24:
(NIKON DS-U3)J# [ H ANikon /Al ; 2 ThAEEFFRY
(Spark)I4 E ¥+ Tecan Group AG/A 7] ; f=id ¥ 1% 5
AL (SIGMA 3-18Kk)IH H #5 [E Sigma A ] ; —80 °Cit
IR K56 B 2£ [ ThermoFisher Scientific/A 7

1.2 SEWHEE

12,1 F¥shda 241 HEMECSTBL/6/N RS
24 Ul APP/PS1#E BE R AL /N BR, e 25 R U Bt AL
Iy NIBENH SRR . BRSO 40 R x4
(Control group, Control), JCig sl T i, XJ Hizz) 4
(Control+exercise group, Control+Ex), £ Hl iz
il Zk; B IR ZH(APP/PS1 group, APP/PS1), TG
BATH; B IE A4 (APP/PS1+exercise group,
APP/PS1+Ex), #52 M G284k, HHMEE 12
H/NER

122 ZHF%E B TINII—E, BAIZSK,
T4 H N4 5:00[ @3k T. SLIearpra NIEZ 6
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FoE RN, 45 15 min, K GEI : BT2K5
m/min, F[H]2K8 m/min, /527K 12 m/min(ZJFH 24T
CS7BL/6/NR 75% e K AE i iz Bl s ). IEX
IR NN B 28 1~4)8, B H 3545 min, #KIK DL
5 m/min(5 min). 8 m/min(5 min). 12 m/min(30 min).
5 m/min(5 min) 73 BdhAT; BES~JH 4ERE SIS B KA
A5 EARGE R TF 413 m/min(30 min), Fi /5183058
FEAAS . 1% 7 S I R B S LIS B 67 A () ik
A,

1.2.3  Morris7K £ &AM ) K iAFn fE 8 il &
g THE R G, AT NI 7R Morris 7KK &
TR LA AT 7K R EEN S 299 30 em
(PR 7K, J8 I e A B K IR 4ERr 7525 °Chi A,
ARG A K i F EN AL B B geR T B, il
WK 2 A A, DO RS SIS Y B A B
7z, E TR U BRIl /D BRIZEh B . FE/KIth il 2%
U7 AR K I AL, 4% 2R (E)RE (S)PE(W)AL(N) 7 ALkl
W77 AR IR, /N RARAE S A RS . 28 1R
AT IE MR Zx, F5 B/ BRAARKR B A, 98D R
RNLo BE2~6 RIEAT ALK ML ES, @ Es: 2 Hi
I, NSRS 268 BT RITS
(MR S5, W6 5, e/ EBAE B bR SR 4
FAT N, TP HACIZ R 5 2 () e AL

124 #HARE ANRAE B, kO E R R
10% 17K A GBS RIFE T (1% 3 mL/kgiH 5 )k Wr sk
B, MR S0ETE S se B . i 2 AN [E A I 75
K, R E R AR . FEAL ML 3 K /N R
(1 5EHE RN, SRR N R B 4% 2 EHREBERE, T
4 CCHEE [ et %, T /G Z: HEY 4., NisslZLfh,
TUNELJ# Tl LA B3 58 65256, PAPEAL#R£E 0
TEA . HMAFEIRAS MR € R Rk A . RR4H
3 AN A, B8 mm>1 mmx1 mm/hER
RN HLB A58 W, 4 °CIRA7 LA did i S BT W s B
Wik /N AR o o) A /N BROK I ) B i Ty 2 21, &
HIkHOFIREA, T-UK b 53 2% 5 i T--80 °CLRAF, H
T )5 5 Western blot#: 18 2% #H 5% & 1 M2 ELISA 2
ABEE.

125 %A% AL &40 Beclinl A= LC3-1169 & A 1
oo IR /N R e KN F 4% 2 R H T4 °C
BRI 236 hig, KT HLS B B CBEK
(95%- 85%- 75%FEH %5 min). —HIZRE . A
WAL DL R V) il eg . TR 2260 °CHERE T hig, HUH

BT 52K, PURBE; BEE AT E (%L R
S S I ALFE 15 min, PBSTE P 3UK (BF1X 5 min), 1L
M FiRACH 30 min). 2 HIIIN R — BT (Be-
clin1, 1:1 000; LC3-11, 1:500) 4 °CgE & L%, X H LA
TSA-520% e jekibric B . EEFFEBE SHH,
HEAT 55 %2 Beclinl/LC3-UPLIA R & 5 TSA-5209% )6
BRIFRiC. B JaETDAPIYSRAMC IR . HLodt
VORE R RIE R, il 2 6 g R SR LR
55, i BV DGR A RIS S A S .
1.2.6 HE# & A=Nissl$ &M EAT 2 AH A HER
o VR4 ZWIRE . B ORKME , BT
ARG P AT G (FHR . 3~5 min), BI85
0 BEORG 1R 25 B At B o R S MR 45 B B DR AR G
W, 20 S AL PR I B AZ T B, IR NAFHAL it AT
JFR et (3. 5 min). SERGE)E, VI LR
LBEML K (85% 95% L1 %5 min). — FHRIZE ],
AR e B I BB EE, AT E T
fli/NER ORI P22 TC T A SE Bk . 4 A% 45 KRRk
S SRR

NisslZ U)K A J5 , i FH Y 2R i i 55
PR AT geta, sl oD BRIE BEVE B St
EEUEZTWAPEBM NG TR T TR AT (A IEZY )
B S R S, RS L E U B 4 T
MU B> A5 B B IR TR AR AIE S # 48 JT A7 IR
A, AVHE A oD ReiE Y K Ow B SR R S
A
127 EHOEMRNZTHEEL B EHY
HFL G [ RO S, 42 b o R A TR R R A
B 6 LL0.1 mol/LE IR 2 il (pH7.4) 3%, Bl J5 8
F 1% BRI [ 52 2 h DA 55 S 401 i &5 4 (X %o R .
W4 30% 50%. 70%. 80%- 95%- 100% LM%
T FEE B /K (B 2220 min), 528 100% A i A 352 VK (F
K15 min). M /K JE A E I RE 2 E 3 560 °C
RA WEATE B i 0 3R, R w0 Fr e i 5
CA1IX 5, #14570~90 noitBH L] Fr, FH 2% ik 4 14
P K T L RE O e 8 min, T 70% 104G Mo 48 4l
KIGBESG , DL 2.6% [P HI 5 R #5 VA T (3 CO,) = i G
8 min, M J5 S AUKIEVE, SR TEIKR; &&
I 7 5 S AR 80~120 KV H & T M 2/ Uit
e g NME . SRR, R S B TR S
Hagh HEE.

1.2.8 TUNELZEMRWZTLATERL  YIFE
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THZRS . BRPE LKA (BK ZBE L. 11 S min,
85%3F§ 45 5 min, 75% G 5 min)j5 , #EAT IR DUR B
UL TR T A YU R AL 5 1 TUNEL S SR (77
R i o SE R EF BRI R iy % e e AR L dUTP), 37 °CHi?
H 1 hbric DNAWTRAT 5 BE S I AR I AL il
FRICH —Pi(1:1 000), 37 °CHF E 30 minSLHL(E 5 HOK;
ZDABW S IR ARREYG , M AT 86 B K
5B H[75% 85 min. 85%ZBE5 min. TC/K LB
W, %5 min) & 1E T % 5 min], 4 H A% 5 min,
B T BT A R e o I B SR,
M /IS SR g X A2 T E T4 O
1.2.9 ELISARMABK-F  HUESHLNL K B,
2 BCAEE R IR A FIRE G, KR 7%
ELISARF SAT I AB40 S AB42 & . HAMODIRA
Fi: 196 FLAR H 73 il I AARAE S FIAE A T-37 °Cli &
30 min, YEEE IMAAED FZbsid Rl biis TR T
37 °CW# E 30 min, FFRPES G IMAHRPEE & L AR
T°37 °CHE & 30 min, Peidk 5 M ARG 1R 515
F37 °Cilt e & 510 min, JIANL IR 1L G T
450 nmi KA E WOLEE (DYE . 2l briE th 283
HEEASE.
1.2.10 Western blot#2 M AMPK. ULKI1. PI3K. AKT.
mTOR. Beclinl#= LC3-11¢9 & & & &L FEVKIG
B B T BT A 2, %20 2 B (mg): 3
FEVR (WL R I B ) 771 (L)=1:10: 17 EL A3 In N FLv4
1) RIPA Zi#% J2 PMSF (phenylmethylsulfonyl fluoride)
B, 2SRRI S, 4 °CHHFE 30 min
PLFE /24 . 4 °C4&F F 12 000 r/min 3% 250215 min,
W HY 35 K FHBCATEIN 8 B IR B 4 il A ith
2k, DL ARIR EREA S, B AR AR R 2 ik
fE )G, 3SR E IR, T-80 °CIRAF. 45 12%
SDS-PAGE#HI AT S H 70 &, il g i sl a i
4% PVDFJEL ; 5% NG 9kn % i 4 P41 2 h DABH W44
SMEgES . IMN—HI(AMPK 1:2 000, ULKI 1:1 000+
PI3K 1:5 000. AKT 1:5 000. mTOR 1:5 000. Beclinl
1:5 000, LC3-II 1:2 000. B-actin 1:10 000) T4 °CiiF &
TR, I HBEEE I —31(1:5 000) =7 & 1 h; ECL
22 ROE R R, W B SR RGCRE KN T
I HEEA 1 AMPK. ULKI1. PI3K. AKT. mTOR.
Beclinl FILC3-II1 £ I RIA1E Ol -
1.3 HESiT

Fi A 4 35 LLP- 348 A5 e 22 (ts) TR R .

K SPSS 26. 05 H#E4T Gi it 40 M. 2 dLIA] LK
FAXUR 2= 5 2 M, ¥l A& A R R
M7 250 LLP<0.0580P<0.01 N2 5 B A 4iit
& Yo KH GraphPad Prism 10.08 1452 BT A 4t
THETE 2], AFERE . Pr B, DLER 2
B SIS 3

2 %R
2.1 BREEXT ADEENR I FICIZEE
oAl

Morris/KIE B BN AT 45 R o~ S/ R
Ty e ks AR S BB VI G5 R G I 3818 ks (Bl 1) HE
H1 Control+Ex41 5 Control 41 3 3 H % i (10 2% > fig
77, T 5 2~3 R I B R B (P AR 4 4, 228
SRIE B AR K ; 1 APP/PS1+Ex2H A1 APP/PS14H
Iy RIAEEE 3RANEE ARFENT- 5 1, BRI TRE .
2H Ja] EL s S22 7 . ControlZH A1 Control+Ex 2H £ 48 /™ 5 7.
RAT B B 688 AR A TC B35 22 57 APP/PS14LH 28
3RATTEAR I 2 KT Control 4L (45 3~4 K P<0.05, %5
5K P<0.01), [FIf 523K T APP/PS1+ExZH (56 3K
P<0.01, 54~5KP<0.05); APP/PS1+ExZH 5 Control2H
FE AN 8] A A TE B B 2 5

AR R B B AL ) LU 2 7 APP/PS 14 % B i
-5 UK 2 /D T Control 41 (P<0.05), H.HAR %R
B I [H) . 35 47 %6 (P<0.01); APP/PS1+Ex41 5 APP/PS1
AR, 78 28 W5 6 08 (P<0.05)F1 H br R BR 1
B8] (P<0.01) /7 T YA &3 243 ; Control+ExZ2H 5
ControlZH4H [7] TG 2. % 7 5+ ; APP/PS1+ExZH 5 Control
HARLL, TR & R ECE R B, B R R T
I (BG4 RS, A B B,
22 BREHFNTADEE/NREICAIXTHFE
Bz 0pA

TE 20/ B 5 CALIX HEH (4. 1] I, : Control 1
Control+ExZH ¥ 5 544 JZ VR 43 B, g o HED % H.
YR FHE W, AR A T8 4 AR T ; APP/PS]
H 2 I ) ADJRBECAR , RIA) V2 R 2 75K
Jr s A BRAARAR /N Ao BRSO DL A% B 4 )
Ui 55 ; APP/PS1+ExZH L8 JuoK AR BE L APP/PS1
20 35 R, AN DL BRPE 1 [ 4 4 48 e, T 30 LI
BRI A 58 BEAR T APP/PS 141 H 33T Control4H 7K
F(E2A).

FH /N RIS CATIX Nissl e fan] |, , Control
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(A) (B)
<
80— :
-o- Control -//7
» w # P 5 Y/
- 60 ® * +y = Control+Ex / ;
E —4— APP/PSI1 Control Control+Ex
<
o -¥ APP/PS1+Ex
2 40
ot F 3
=t o A \
g 207 §e =
APP/PS1 APP/PSI+Ex
0 T T T T 1
0 1 2 3 4 5
Time /d
©) (D)
; 20 L5 .
g . —_— '%134 . —_—
=1 " ) 2 4 - —
=17
£ £ 2
& g 1
[}
g Z
= 0= 0-
> <F N & > &F N &
& & & & EF
@ &‘Q L 8% S YSQ 3%
¢S At ng ¢S VSQ

A JBE)TF T 2N B KR B R OO 2 B 221/ BOK R B 23 R R I BURIR ZOR R Cr S 41N A IR R B B H An R IR A5 B i
[6); D: # 4L IR R B ECF G K. *P<0.05, #%P<0.01, 5 Control 1A LE; *P<0.05, #P<0.01, 5APP/PSI4LAILL. n=12.

A: effect of exercise intervention on escape latency in the Morris water maze across groups; B: schematic diagram of exploration during the spatial
probe phase in the Morris water maze for each group; C: time spent in the target quadrant during the spatial probe phase for each group; D: number of
crossings over the original platform location during the spatial probe phase for each group. *P<0.05, **P<0.01 compared with Control group; “P<0.05,
#P<0.01 compared with APP/PS1 group. n=12.

E1 Morris7kif = SLIEER
Fig.1 Morris water maze performance

FControl+Ex 4l JE IRAR IR R R 43 Ai 5], 4™ 24 BREINITADIREUNRE L CA1XBeclinl
TG T, APP/PS12HJE IRARARTR G5 /N, #h JuHEFI B LC3-11g952

TRELIEAEE 9445 ; 1T APP/PS1+Ex41%: APP/PS14] /NS CATIX % 5Ot & i 46 2R (Bl 4)
HHRNE, BRESRENZ . BB TIER, # 8 5 Control41MH £, APP/PS14H Beclinl 5 LC3-11
ZIuHEY LA T, A S5 RS i (E2B) . ()58 AT 5 0 5 45 ¥ 25 ek 55 (P<0.05); APP/PS1+Ex
2.3 BEEINXTADER/NFIED CAIX ABKFE /.5 APP/PS1ZHAHLL , Beclinl % 615 5 5 B {2 & 1 i
A (P<0.05), TLC3-IUAI{E 5 5% F =T APP/PS14H, {H %

Ik ELISAVEAE I &40 /8 i 5 CA1IX AB40 FARIER|G 7 R K ) APP/PSI+Ex4H 5 ControlZH
FABA2IKF- (45 Fan 37 - APP/PSTZHAHE T FLz, PRI AR 2 s A TG B i 22 57, Control+Ex
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A: representative images of HE staining in the hippocampal CA1 region of mice from each group; B: representative images of Nissl staining in the hip-

pocampal CA1 region of mice from each group. n=3.
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Fig.2 Comparison of hippocampal morphology among groups
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Fig.3 Detection results of AB protein
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Red arrows indicate autophagosomes; blue arrows indicate lysosomes. n=3.
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Fig.5 Results of electron microscopy of hippocampal tissue
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Fig.6 TUNEL staining in the mouse hippocampal CA1 region
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mice from each group; B: quantitative analysis of AMPK expression; C: quantitative analysis of ULK1 expression; D: quantitative analysis of Beclinl
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Fig. 7 Expression of AMPK/ULK1 and PI3K/AKT/mTOR pathways-associated proteins, Beclinl and LC3-1I proteins in the
mouse hippocampus
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