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(Abstract]) Objective To observe the effects of Sanbu Decoction (SBD) on the cognitive function of naturally aging mice, and
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to explore the involved potential pathological factors, as well as the action of SBD and its possible mechanism. Methods Eighteen
healthy SPF wild-type C57BL/6 naturally aging mice, half female and half male, aged 18 months, were randomized into aging group
(WT-Aged), donepezil group (WT-Donepezil), SBD group (WT-SBD), and another six mice aged three months were selected as the
young control group (WT-Young). WT-Young group was not treated. WT-Aged group were treated with distilled water, and the rest
groups with corresponding drugs, by gavage for 45 days. During the six days before the end of gavage, Morris water maze test was
performed, and the escape latency, platform crossing times, and the swimming distance in the platform quadrant were recorded. HE
staining was carried out to observe the morphologic changes of hippocampal neurons of the mice. Immunohistochemistry was applied
to measuring the expression levels of Tau, p-Tau, glial fibrillary acidic protein (GFAP), and neuroepithelial stem cell protein (Nestin)
in the hippocampal tissue of the mice. The detection kits were used to check the activity of superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px) and the content of malondialdehyde (MDA). Results Compared with WT-Young group, the escape
latency of WT-Aged group was prolonged from the 2nd day (P<0.05), and the platform crossing times and the swimming distance in
the platform quadrant were reduced (P<0.05); compared with WT-Aged group, the escape latency of WT-Donepezil group on the 3rd
to 5th day and WT-SBD group on the 4th to 5th day was shortened (P<005), and platform crossing times and the swimming distance in
the platform quadrant were increased (P<0.05). The hippocampal neurons in WT-Aged group showed disordered arrangement and
large areas of necrosis, enhanced acidophilia in the cytoplasm, and pyknosis, dissolution, and disappearance of the nuclei. Compared
with WT-Aged group, the hippocampal neurons in WT-Donepezil and WT-SBD groups showed reduced damage and compact
arrangement, and the degenerated and pyknotic cells were significantly decreased, with a small minority showing karyopyknosis and
cytoplasmic acidophilic change. Compared with WT-Young group, the expressions of Tau, p—Tau, and GFAP in WT-Aged group
increased (P<0.05), the expression of Nestin and the activity of SOD and GSH-Px decreased (P<0.05), and the content of MDA was
elevated (P<0.05); compared with WT-Aged group, the expressions of p—Tau and GFAP decreased in WT-Donepezil and WT-SBD
groups (P<0.05), and the activity of SOD and GSH-Px in WT-SBD group increased (P<0.05) while the content of MDA was lowered
(P<0.05). Conclusion SBD can reduce the expression of p—Tau in the hippocampus of naturally aging mice, weaken the activation
level of astrocytes, and reduce lipid peroxidation, which can improve the learning and memory abilities of senile mice, alleviate
their aging state, and delay the aging process, thus playing the roles of brain protection and anti-aging.
(Keywords] natural aging; cognitive function; lipid peroxidation damage; Sanbu Decoction; Gouqizi (Lycii Fructus);

Huangqi (Astragali Radix); Fuling (Poria)

HERLZNZEW FHUAS SR EIRASMI  aldehyde, MDA ) & i, [ i ook AL AR D10,

REIR B I A L )i B | RS2 e B RO I o
B2 R R IR 28 I 48 T A -,
B IIARGED I FHCICIRE T Tha ) A
it 12— RN RERE AT . MR HAE R
1% T e 23 HF J Ry BT IR 2% 15 BRI (Alzheimer disease,
AD) " HE I ] RE 23k 10 F FIAFIRE 1, AA%AI
110 AU W2y GREERIA AR FE R,
W2 iR ™ A B AR A 25 R T
ARG Bt i S A S R i e R A R AR
PRI, A Y)E AL (superoxide dismu-
tase, SOD ) AEAS BTG S S8 A0 BE S, 2 A LA i
HEAH ROS #3125 —IE B2, 2 et ki S e
fiff (glutathione peroxidase, GSH-Px)BEUSHELL T A4k
SO AR A R AR R SR M R A i 4
e, i = LA A B ALRE TT .SOD AT GSH-Px Ik
REAS I D R, TEBRALIAR N Y B SCREDIR
BUAR A 24505, 38 a] L) P [) P ARG N — 8% (malondi-

H T 2 R AN n] P KR PSR ANV,
RAEG RPN A e R R 2
I 2% 358 2 07 L BA A LRI S, e, R R 2h
WA RERIE/N AR R 2 e E, ik, 2y
G LR AT AR sz B FE AL,

IR RS B, =AM (25 A5 MIAC T
PG RS ) AR TR, BENS I 2 e I 2 R
ICIZREST AR AETR BT, SR, =45 s A
DIRERET BOVE HIRILA 1 A m] 0 DAL, AR SE R A
IR/ BT E A I BRI T HR R = 4h
J7 A RIBGEAE D RO T RERVE FIAILE, LAY
H =AM B — B R B BEE SR

1 ##l

1.1 LIz
il SPF 2% B 2E U C57BL/6 /NRR, 24 H | i Af:
22, R R A DB LA S AT IE S



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 359

i SCXK (752)2015-0001, PRELH A 17T EFEf5 A7
FERRSR AR/ 3 A IR (2443) g, BAE
/NEL 18 A RN (35£5) g, TAIFRPRBE IR (224
2) C,HXRREE 50%, A AR EH#K, BROEI 12 h
TR, /R IR TR SBURE 34 7 A RS 1
A R 2R 2RSS — B I e S IR sh Bl A B
FHICHLAE |, ARSI AT 1) S 56 7 58 R A 7 A 1<
SRR SPEEE (R A5 . ZYFY20190417-
09) K BNy a4 FRE G I IR AE
12 EFEHARIRFIRIE

AN (AT 15 ¢ B 15 g IRE 10 ¢
AL, W T T 24 R A — B e BE B 250 24
W EIAG 5 (AR N R ] 24 M VAR (2 % N
SR A 24 R A A — B e I e R L 2K
S B AR s 2R 2 2R ST A (h D) 240k
AR\ HESCS . [F 25 S H20050978, 415
1705078];Rabbit monoclonal(EPR2605) to Tau(phospho
S404) (¥e[E Abcam /A F], 575 :ah92676) ;monoclonal
(E178) to Tau(ZL[E Abcam 23], 575 :ab32057);
Anti—-GFAP Antibody (% [E Proteintech 24wl , 4345 .
16825-1-AP) ; Anti—Nestin Antibody (Z£# Protein-
tech A A, 4945 19483-1-AP) , SOD Mk &r/F2 ek
(LB (525 : A001-1-1) MDA {llix & (525 : A003-
1-2) AW H ik E AL P (GSH-Px) (535 : A005-
1-1) ¥ B mE 5t A ¥ TREFSE . Morris 7Kk
BN ARG (AR R AR FRAF] )
2 Fik
2.1 ¥4 AT FNAbEE

W A RHE SRS & 18 ARSI IATEE o K
INEUr R B (WT-Aged) , 2 23R 55 2H (WT-
Donepezil ), =47 20 (WT-SBD), 75 Bt 3 A # /N
HE X IR (WT-Young) , B2 6 H/NR, 70518
W AEFE . WT-Young ¥l bkl 32 2 3 A%, A
THEH . WT-Aged . TEmEHAFE 2 18 %, #E B 5k
HZR 7K . WT-Donepezil ; 3538 fil MR IR 2 18 H i,
T S bR Z IR FT KT, WT-SBD . 33 fal ke im 3%
Z 18 % HEE AN 1% 60 kg S8
[ 2 AT A /N 10 mL/ (kg - d) 7
PEATHE S A 25 R AR/ BB H R4 (o) = AR
H i (g)x/ N BT it 5 PR R TR LU (i AR Tl i

RFI A, WI-SBD 447 5.19 of(kg-d)fil4
17257 B 452 , WT-Donepezil % 0.65 mg/(kg-d)
MG THMRERRGTIRRES BHEY 1R, 1%
SEE 45 d, ASEIET VMR 1 (O WT-Aged /)y
B , i) & L IRE K, AT RE 2/ NEBE T SR
FET /N B [] & 3R ) /DN B b e AT LB -2k
BEHLIHIC, FEA TN T, W SR 20645 TR

HEBEEHAT 6 HIFURTT /KK B SL 5, K2k E
TS U AR FE/ N BRIBURE o SR FFHAR IR SR EBC 1t 32 BB ML
P B JI 85 T /NS, & T kR G b IRIR AR
OGP R AP B J i e I S50 S 70 A
TEHFIY EP A, ST AR, S 7 5-80 C
TRAF 18 ELISA K, 2B TRE S R A
4% 2 B W R, B AT K AR B, T HEZY
0, 1 50 22 4H 214k 27 72 (Immunohistochemistry , THC)
Rl
22 SRR
22,1 frhsEgaill s M Morris 7K 28 5 52 5512
KA /)N BROXE 2 [ 5 1) FRASE B 1Y) 27 2D e AL g

KA S A AR 120 em, =28 50 cm,
AR R 4 DRBRIFBE 4 D ATKAS, -
— AN GRFEE—A BN 10 em FLIEWFE&,F
& W P LT BOE KR EILA R 1 em, %5 H AL
PEREAIK ST R IREE KT 5 07 B R A A
A P9 B K 7 B AR AR B [ R IR R Ak gk
CHROBHED) 1 i FL A £, AR AR 0 TR 28 7K 2% B 7L 1
ST 6. AKMAREHITE(22+1) °C, AR
FIKIR AT, LR LT, 5 d gk, 1 d s,
6 d,

KR B SRR TS M e AT L2 T
RAK, EXLEHLART 1 H I E N2, %
INRIBCEAE G EIER 15 s, SRF /N RIR UK
Tk E o E HEK 60 s, BRI BE A EE 5
ANGHIETK I NSRS AT S d A SEiA T35
W /NEPRH A K D, A /N H AR BRI 2R
1B I 4 NPT S d, 76 60 s NEREIT
BRI 10 s, AAREEPE G, MM RG] S/ R E
B 10 s, IER/NEREE 1 IREREPE S A E

FERLAUAT LB 25 oS KT SRR, TR AT 25
PR ILL . ARV /NS T 5 T2 52
BRI A I8 5% 60 s P/ Bk R AR | 20 o



360 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

7 B RUCER A T T BE DXt ] /s B
VKL 1z ZhIE | #5 SR PR A5 B I () FH S 72 25 240
SRR EH] 60 s INEEBUECT G 7 B OO TR
B4 RIS B B SRR AL R A R
222 HE o BB/ RAMMBEEK, H 4%%
RIPEELE 4 CREE 24 h T s | 2 B ig o)
AL HVEAEYIR (5 wm J8) o VIR HIR Bk
BB KA a0 2847 HE et P8 g
WS
223 /NEANAZ IHC Jefa B 20 35 /) BRUAS i
Bk 4% 2 BHEEALE 4 CRHE 24 h Gt
I B AL HWEAREYI R (5 um JB) . Bt
VIR o 2K, PR AT B S B it T Vs 2 i st
SERR , 25 IO MR RG 4 B —PL . P,
P47 DAB S €85 FE IR AOR 52 L IT & R L BEBK
FARAPERSE S U S E T 2R 10 min, IR,
PR A | IR
2.2.4  ELISA i &AM SOD .GSH-Px MDA HX
HAT/ NN ZI 510 T 2~8 °C 5 000%g #5005 min,
B WA TS 5Ok IS R A T =20 CEL
-80 °C, M UR T BUREAS VR BT L, SR FE AN | sk 47
FAZVRR i B EGR & U ] B T AR ] i
HAREAFE IR SOD . GSH-Px MDA ARI[alF5F5 1158
BHATERAE  #RAESE U BEOTE B
23 HUEAIEFNSGITES T

BT BRI ] SPSS 23.0 G4k A7 b 343
B, 3R R “x+s” R, GraphPad Prism 6.0 1E

. WT-Young E= WT-Donepezil (B) s
== WT-Aged D WT-SBD
(A) 50 5 E
ﬂ 10
404
« :
= 30 i
® s B s
L &
3z I
N |

KRR 2220 HE B PR R 3R D7 26530, G FL 3
T EFHMLSD 1%, Jr 224555 Games Howell
%o VL P<0.05 922 BA G708 L, RAG o8
M BRAR R ECR 40x40 £5 1 10x10 %, BUZR 50
A4k TPP(Image—Pro—Plus) ,

3 &R

3.1 P —miER

FAE/IN K S0 B R 2208 LS, S
YOKIEHR | H#AT R SR B HHE RS R
U BN B R LLE AR/ RS K ik, F
AWLBIG, 58516 2, Sy 38 Bl #5432 ik
BORMORES B H AN R 2 A E BRI R YA
P
32 KHEFXW
321 EiMiATER 5 WT-Young /N EAHLE,
WT-Aged /NRAESHHE Z BT RHE R T- & , &4/
FEFIGK M GARR K, R EBK R E- &
& /NS A IR T A I IR R
0L ;5 WT-Young FHEL, 5 2 HAZ WT-Aged #kifk
WEARIAE K (P<0.05) ;55 3~5 H , 5 WT-Aged /M
HHEL , WT-Donepezil /)N FRab% 18 R 947 46 (P<0.05)
%5 4~5 H ,WT-SDB /s FRik i v (R 0145 5 (P<0.05)
TEULIE 1,
322 ZMEIRRLE 5 WI-Young /N EUAHIL,
WT-Aged /)R ZE V- & RENTE T G TE L IR &
B AR /D (P<0.05) 3 5 WT-Aged /NUAHLEL , WT-

-~
o
N
oo
2

@
H

B

’i‘é‘&[‘ﬁ;ﬁﬁ/cm

o

)]

B 1 KEFXRERNEARZNRIZEFTRIZEE S (v45,n=6)
T8 (A)/D R R ISR ; (B) /RS 5 UHL (C)/DRTEF- 5 R IREGIFIK B ; (D)/N RILELZE S 5L, 15 WT-

Young HH,*P<0.05; 5 WT-Aged L, *P<0.05,



2024 45 44 5

e H R 25K hitp://hnzyydxxb.hnuem.edu.cn 361

Donepezil 1 WT-SDB /N BUZE - 15 W EUAAE T 65
FRTEZ PR Z0E R FEIE 22 (P<0.05)  TEULIA 1,
33 ZHANBAREE/NRIGSHETEMNRNG
WT-Young /Nl CA1 X Ty 22 0 £ 1k 3~4
2, HE R T A A A A SR AT W, S
WT-Young /NEAH L, WT-Aged /)N BRUE S0 28 0 HE
GIZEREL, M CAL X BRI ZICIRIE , 4
JLBTVE TR VE RS 5 | A AL [ 4 AR K. 5 WT-
Aged /INEUH LG, WT-Donepezil 1 WT-SDB /)s i i
ST D HE A B | 1R A 4 ) A A
DUJBP S8 il > | 0 00 T LA 81 4 B 240 3 i TR
PEAS TR 2,
34 ZAAXNEARAREZNREANIEIMWMEIT Tau
EBF p-Tau AN
5 WT-Young /NRAH L, WT-Aged /MR Tau 2

WT-Young WT-Aged

(A> WT-Young

By e
B :

E

£ RS
.- % oty #
B pior g0
't‘ # Ax 5% 1Y

oy
o ’f"'#“{
Al

e
(B) WT-Young WT-Aged

- S—
R T B 5F
| s W
03 o G

p A
§ 5% | B

Tau BEMxELE O

9
£

N

e
R "o
A

WT-Donepezil

TR

H AL (P<0.05); 5 WT-Aged /NRAA L, WT-
Donepezil F1 WT-SDB /N, Tau £ FIRIA /D | 22 5
TGEH2EE L(P>0.05), 5 WT-Young /N L, WT-
Aged /N p-Tau & H F LW £ (P<0.05); 5 WT-
Aged /NERAA L , WT-Donepezil 1 WT-SDB /)N, p—
Tau & [FRIEW /D (P<0.05), HEILE 3,
3.5 Z#vAXMNBARRENRMEA GFAP Nestin #J
m

5 WT-Young /MNRAHEL ,WT-Aged /N GFAPZR
IKTHE (P<005); 5 WT-Aged /NMEAH L, WT-Donepezil
1 WT-SDB /Nl GFAP Fik &Ik (P<0.05) , 5 WT-
Young /N fUAH H , WT—Aged /)N Bl Nestin 2% 3 Ui /0>
(P<0.05) ;5 WT-Aged /]N5UAH L, WT-Donepezil Fl
WT-SDB /MR Nestin 25 3Rk 5, 22 7 LG i12%
X (P>0.05), TRULK 4,

WT-Donepezil

B3 THC WRBEATZ/NBRMWIBIED CAl X Tau EAF p-Tau BEARRIETER (x+s,n=6,x400)

T (AN X Tau 2B IR IATE ; (B) /NI X p-Tau & FZRIATE ; (C)/NRIFEDSIX Tau I XA
5 (D) DX p-Tau 5 FIAIXT A B FHMEGL h i Aoibiis @, "TIREW\ 4, 5 WT-Young L5, *P<0.05;
5 WT-Aged L ,*P<0.05,,



362 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

(A) WT-Young WT-Aged

SR e y‘:».?sﬁ;. A z X
U R IR

(B> WT-Young WT-Aged

Nr N

"
X 0.010
WO
2 L+
o
% 0.005
w
’ i
0.000- 3 3 r
o‘)og v-‘g' Qév\ 03,0
Q¢ & & &
& & N

2024 4EEf 44 %
WT-Donepezil WT-SBD
WT-SBD
(D) 0.0154
I
ﬁ 0.010
b
3 " =
£ 0.005
3
=
0.000- . .
& 3 N o
S § ¢ i
¥ R t
é«:\o \\\’\ oo‘\@ 4“
N

4 THC WEAAFTEB/NRNEBIED DG X GFAP FH N Nestin B HHIFRIEENR (x+s,n=6,x400)
(AN DX GFAP 1RO ; (B) /NS X Nestin 2K 135500 ; (C) /NI X GFAP 211 AOD
{8 ; (D)/MNRIE LS IX Nestin 21 AOD {E, 5 WT-Young HAE,*P<0.05; 5 WT-Aged Lt ,*P<0.05,,

3.6 =AM EATE/NRBALERTSMLIR
ValoEAl

5 WT-Young /N ERAH L ,WT-Aged /INER SOD,
GSH-Px { PRI , MDA & 5 FH55 (P<0.05), 5 WT-
Aged /NFAHLL ,WT-SDB /MR SOD GSH-Px T T
(P<0.05) ,MDA % #=FEL(P<0.05), FEILA S,

4 i+Fig

BRSO 40, AR PR A, I 22 ]
VR T e R R S I, SR T AR
N RIIG o AS PRI AL T AT A | ik
AR R U R I R = S LI
AT 5 SR TS ST OO Ao IRt B 2
PR AN AR s " Z B TR TR , B3R —4b

(A) 157

(B) 80
- "o 60
> 101 # =)
g . T 5
2 g o
S 5 T
@ )
0- 0
Y > D> Q &
S & P
_\o‘\' yg (&Qe «f}’ &7@0
éﬂ ~x<\S)o N &

{&&9 &

T A R 7L 7 IS T REEAMIT I #i  2
AL (AREILE &) SR T A a2 W Mi6E
IBOHRG A, BG5BT R 2
HANTELGZ R, WE (AW - &)=
“BRCHR AL, HAA I AME A 2, — 5 45T
TR, = BV DU HERR L 96
i AL, PFERRIE, AHE R 62, s, IRl fidtiz
Tk BERDA 25 A b i LT, SO ERE KA 3t
BESERUULERNRE, IF DR Z k5 [T AT, I
LG BONEZS , =256 0, IR ids it =<
R ST R M FERE , BERT I ANER, R
K ity s A2, I S BRACHTTE R, R4
PR Tt A S IO M 2 14 B O TR 3R LA
B AR IR, BUE B AL RE ) T R, 2 50 i A

(C) 25

N
1=}

-
o

MDA/nmol-mg"'
s

o

=}

o N > o
$ ¢ & S8

K &
& : BS & g
° N é\’kc & & &

5 ELISA #MlBARE/NRNEEDS XIS R EAKE (v45,n=6)
e (A)/NEURTE S X SOD J Pk 5 (B) /N BRI 25 X GSH-Px 157K 5 (C)/NBURRIME X MDA &, 5

WT-Young 3, *P<0.05; 5 WT-Aged # L, *P<0.05,



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 363

FEAR PR AR AN LA S A A T, DA T i e i
YU, FHEEAIRNCIZRETIIER BT Hy
F 8 ARES OB B % B A SR A T AR
FH AT AR S 35 HSOD 1, B MDA 75 &, 3958
/NEUI A3 ] 2 20 A2 R

p—Tau J& B A% 21 i PN #2222 9545 (neurofibril -
lary tangle , NET) /& 5 & TA I 5 i Y 35 22905 BRAR A&
Yz —. Tau 2B AEDITE M 5 2 i B R (0 A R
SeEPE i EEREIR ALY Tautk AR E MR, 5T
WSS RET TR, IR LA s T ok, R okt
(%) B JE 2T 2 22 0K 65 Ky, DT AR SR 4 A Ao 40 4 i 1 7t
22 WP NET, I S04k 7 3805, fioh %2 0 46 7T 9
THEIN, T30 AD S S A MBI K&k IR
ML P2 R G B R R e T B
WHEENMEH, GFAP & BT HE R4I i 4 7 v 3
ARG, BEE AT E ARG PR R G0
Flast AR e P 2 e I A L s M A GRAP 16 1S
588, Xof S AR R A A5 AR 5 SRR Nestin (1938355
Zo T A ) 1 B RN Ak DI AR G B FEAE Rl 22 T
AMMLAARC R M, A2 T AN s A An i B bR B8
TG AR AT RE S X 4 28 2R GE 43 B 9 RE I — Ff I
FIRESE M 2 T AU A AN T Bl DL K
P it ) AR A 28 2R G A, Ao 20 o 400 A 2 g
Az GFAP 1E PRI R | X5 40 Ak 1y S0 3t A o UK
Bl T 40 B TT RE R M 2 RGeS AN R A vh R A
F AT BE VT REZ 20450 P R 19145, Nestin (13

BEETTIES

Tau, p-Tau i

>
& * e e $ °
*

o0 -

6 =AM EAREZ/NRINANIIEE

@ o

TR 2 A A 3 B o T s DR O, Bk R AE
T AU AR IO AR 1, A 2 T 20 i sl 4 P Y
Frage,

ARFFEAE UL AR 2R N R AEAE NN T
REWGR | H RS AL ARZEZH )5 AL AY SBD AT L)
I PGB B S/N BRAZ 2 2] iE 448 ] . HE
FITHC 455328, SBD /97 1 7] LA/ i 41 21 p-
Tau FKik , AR GFAP (35 PE | 98/ ARG Xt
o 2HL 2 8 3 A T, DT R HE R A AR /N U 2 2
ICIZBE ST, SBD #2155 1 SOD Fl GSH-Px 7t , FAAI%
T MDA i RBLT SBD 7R3 &/ NI N BT A AL
NEEAEH]

B VRONER S & VNN IN SIS iU k=K e
PO s LR R WL 6.,

5 &5t

W A B R AR IR, 5258 K A R Y
HUAREICAE 5 L) 12 QT  Her, e 28 5 [ iR A 2
RERRERT 2 88 SO SEA ARAROR B B R, K
RF; ARG T SR R R A RS, =
AT RIS T, RETE A B AR 1 4R /D BRI ot
2L p-Tau Rk, 18055 B I T4 f K SF- 4
-5 0 S AR R A P B2 EEA 1Y FICiPURE
BN, i /N BRI I RE , SE 2 SRR | K45 Mk
RAEHT, TR IRIES 16 ik 2 A Zh RE R 542 fit
—EM PRI R

Nestin \‘

GFAP |
MDAl

H,0 — OH
1

GSH-P;{T/_\ GSSG |

H* O,

oy 4o,
son?

g B |AL 5 B R AL e A2



364 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

S Lk

(1 % %, IvEE & & % S3hTilse: kS
R[] BHE SR, 2022, 40(10): 49-59.

2] ER, B B & WS, & ETHERERERT P ESEE
ERRBFFEIE ). therh EE2 26K, 2023, 38(2): 718-721.

[3] MARTINS R N, VILLEMAGNE V, SOHRABI H R, et al
Alzheimer’s disease: A journey from amyloid peptides and oxi-
dative stress, to biomarker technologies and disease prevention
strategies—gains from AIBL and DIAN cohort studies[]J]. Journal
of Alzheimer’s Disease, 2018, 62(3): 965-992.

[4] CHIN-CHAN M, NAVARRO-YEPES J, QUINTANILLA-VEGA
B. Environmental pollutants as risk factors for neurodegenerative
disorders: Alzheimer and Parkinson diseases[]]. Frontiers in Cellu-
lar Neuroscience, 2015, 9: 124.

[5] #LIER, BIEAE, ZEEabk, 5. IRYT IR AR T2k sy
FHMLHI BRI, T E ST 2 A4aR, 2024, 30(5): 236-
245.

[6] BUTTERFIELD D A, BOYD-KIMBALL D. Oxidative stress, amy-
loid-B peptide, and altered key molecular pathways in the
pathogenesis and progression of Alzheimer’s disease[J]. Journal of
Alzheimer’s Disease, 2018, 62(3): 1345-1367.

[7] FWERR, TREW, 454, HIUE AR B 2 5w e K IT/R %%
RAT e A 2 JEERIF S HE TG (D). dgdf%e, 2023, 45(3): 212-220.

[8] BALENDRA V, SINGH S K. Therapeutic potential of astaxan-
thin and superoxide dismutase in Alzheimer’s disease[J]. Open
Biology, 2021, 11(6): 210013.

[9] WANG W Z, YIN J, MA X P, et al. Inhibition of mitochondrial
fragmentation protects against Alzheimer’s disease in rodent
model[J]. Human Molecular Genetics, 2017, 26(21): 4118-4131.

[10] BEM, T 3, RIAER. AP0 BT R IR B 2 R

Fl2 20 B8 ) SRR A AL R S FE (], R P B 2 K2
247, 2019, 39(4): 459-464.

E/NEG, A, ERYE, . =HITRT SR BV R A
31y RS R I PR R PRV, b S 26 S, 2021, 27(10):
80-84.

[1

—

[12] BELANGER M, ALLAMAN I, MAGISTRETTI P J. Brain energy

—

metabolism: Focus on astrocyte—neuron metabolic cooperation[]].
Cell Metabolism, 2011, 14(6): 724-738.

[13] CUI Z F, ZHAO X T, AMEVOR F K, et al. Therapeutic ap-

[t}

plication of quercetin in aging-related diseases: SIRT1 as a po-
tential mechanism[J]. Frontiers in Immunology, 2022, 13: 943321.

[14] MICHEL M, BEN{TEZ -BUELGA C, CALVO P A, et al
Small -molecule activation of OGG1 increases oxidative DNA
damage repair by Gaining a new function[J]. Science, 2022,
376(6600): 1471-1476.

[15] {5ImEe, T, ZEmkde. BNy BURoN 22 K BUA AT Ak
B2 B HLHIRIERD]. THEiHE, 2017, 40(5): 1184-1189.

[16] ZEEE, JRBIH, XN, % L ERIRHUIRIERD. &
Pazhpuk, 2023, 38(6): 718-724.
[17] AL, EmW, JHEs, &5 JET R4 Mo B Ry
YU BEEHD. MR RE2E], 2023, 39(9): 827-838.
[18] FHLLdz, FFWruR, BREPY, 5. AR EH 5 HiAd 2 M se Xy
ANE H i C5TBL/6T /N RARE R FHWFFR]. th2hbf, 2023, 46
(1): 217-221.

[19] #  f, AW, J7 0, S REUCEE/DN R IR REE
FHRRFR]. BRI S &, 2021, 42(19): 13-18.

[20] Bpnle, WAk, £ Ao, 55 REZWENSCEALERI] o8
Al Bl 2012, 40(7): 288-289.

[21] CHATTERJEE P, PEDRINI S, ASHTON N J, et al. Diagnostic
and prognostic plasma biomarkers for preclinical Alzheimer’s
disease[J]. Alzheimer’s & Dementia, 2022, 18(6): 1141-1154.

(ALth#E BRI



