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[ Abstract]  Alzheimer’ s disease (AD) is common neurodegenerative diseases that is the main causes of
cognitive dysfunction and behavioral abnormalities. Constructing animal models with similar characteristics to human
patients is crucial for advancing investigations of AD, and to develop new therapeutic drugs. Combined with the latest
research progress, this review classifies animal models of AD according to aging models, genetically modified models,
and chemically induced models. This review systematically summarizes the commonly used animal models of AD, and
elucidates the modeling mechanisms and pathological changes, and compares their advantages and limitation, with a
view to provide method ological references for researchers in selecting appropriate animal model for AD investigation.
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Pttt A DR A Gei T, At S 5500 71
PR BRI BT 1000 JT 61 Horp
IR ORI BR 9 ( Alzheimer’ s disease, AD) 24 /5 fff A
FRIFRIY 50% . AD VE N —Fh BB iy ph 288 47
PSR, L 2 K AT P A a] 3 R IR 4k,
HONH B HUC I DI RE T R oA 05 By
TERIL A KIG A B-T€ #3 A 2 11 ( B-amyloid, AB)
S UUBIE MU AR BE i IR ALY tau 35 15
SFIE B 28 AT 4 98 45 ( neurofibrillary tangles
NFTs) 2 HET 5 &AL R b 28 R A SO | Ak 0
Pt R BE 2L LA Bt 28 38 Jon 2R R A AE N
R B AR ) SRR % B LR T 5T 5
Il AR LRI 12T 1 SBT3 TE R ARTE AD B &
AL Gt eV TE TR ST 25 W) LA S PP A B BRI R
W A 300 25y T LA R AT e g O X
AD BERIHAT R G A 90 B 4G, BA H A I R
I A EL

HATC A 2R AD Zw e S sh )
FRRD AR R AR AR f 25 A7 DX, 5 FH R AD A5
AU 1, f1 AT DL A& T ol ) A AR LAASTADL P s
(90 RS Sy s (HAR B8 FH TR AD B0 A
RGBT e, AD AR R B AT LAYl
AR BB TN 75 A

1 FEEERE

M T A AD S bl s 2t ) 2
ANTT L A4 RE S AR DU S AT A S R Ik ) 3
PRIy AD FFERIPRA . & T B YR [
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PPERR e 22 TN 3R 28 U7 TR B A A L 3,
MR~ o SItK DR A A Ay Bt /ST By B
HIF 2 B 3 Fil,

1.1 EARZRE

FEANR KIS (non-human primates, NHP )
SR IIREE T 5 A ) A R AL = AR, 20T
AD [HEREAIRI 2 NHP 2 FISRZJE 5 AD A
LRI BERAAE , 40 AR DURURT tau 28 1120 B2
BRAL . R, HORT oA 5 N AP AE 2
S AEAZE AD BE DU £ 2 X R D
PR AL RS B J= B BRI T
76 NHP v AR YUBUR AR AE 3 4 e R R A
BEAN NHP KB AD R AL (UL T2 AR A,
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R TN, AW B R 2 RE [ AR R
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ZERAEAN tau B 113 B BRI AL 1A B i A
SR, FBA CCD By RSN D) BRI A ) P2 2 B
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AD EiSs e ek hg 0 X #E R CCD Tl g
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REGE T S E T AD B B A AY . AR
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Hh R AR 380

H R8T A K ) e R i 0F 5 1Y 2
WA RS Y. A AR WA S sh ] R s
[8] 2% 2102 B A ( U0 Morris 7K 28 & I Bk 3 ) Al
BRI ITER DT HELZ AD SR HE bR S
(AR AB UUALRN NFTs) ™, [H b 1% 25 455
SR ] T A A D RE AR AR ADDY X —
Jry BRAPAE A 5 B9F 5% & B 22 R FH 6 DR Mt il 147 S A58
RUHATHLRIIR R .
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Table 1 Commonly used animal models for AD experiments
FAl TR 24 LY AT 1 o LA i JRIFR E =B U
Types ~ Model names Animals Molding methods Pathological changes Advantages Limitations Reference
yp g 8 & &
5 NEBEI R
\ HEREARILL, (1% Ho e
A UURL au BELS BULLEA AD MG BeBOMTIR K,
B4k 554 BEBERRAL , TR 9 B AR N
%ﬁﬂ‘u NHP K2 Whia2k BT I3, 7N o 441 B A Similar modeling the Process of model )
- NHP, canine, N AB deposition, disease progression in establishment is (3]
Natural aging Natural aging c . .
rodent hyperphosphorylated human patients,they  exceptionally time-
model o .
tau, neuronal loss, spontaneously exhibit consuming and
microglia activation significant AD-related cost-prohibitive
pathological
alterations
W - , . \
ot AB LB IS F I AD X
model it ERH RIE Spontaneously exhibit o 7
: . SAMP8 . . Absence of NFTs ‘
Rapid aging Inbreeding AB deposition, AD-related formati
model mouse hyperphosphorylated pathological ormation
tau, neuroinflammation alterations
TR ][] A R T 2
e e wemrpens DR AD ARG AB UL
1}3_?%-:152% : . HEK(}E%T Tauﬁgﬂ’;{‘%@& /Ltljm: *ﬁﬂéﬁr‘ﬁﬁﬂﬁl jﬁ l%f}L /,?ﬁ
24771 PNV D-gal o AR A NFTs HJJE A
AL ! b, MgekR . i (8]
Rat, Intraperitoneal Rapidly exhibit AD- Absence of A
Induced N Hyperphosphorylated . ..
- del mouse injection of tan and neuronal loss related pathological deposition and
aging mo D-gal alterations and NFTs formation
cost-effective
AB ULBELE W 2,
FEITH A AKX
- , ¢ W) |
AB UL, NFTs B iy A%’%ﬁwﬁj
APP"F AN TR L Pronounceod AB . .
- . 1k, S 25k L TMEITER
/B FER 548 L deposition is 9]
PDAPP M 17E AR deposition, NFTs . Absence of ‘
ouse APP gene | . . . observed, making
. ormation, microglia neuronal loss
mutation R these systems
activation, synapse . .
loss primarily useful for
investigating AB-
related mechanisms
in AD
AB IR B
e ‘ ‘ HFIG 259
t, - APPKETOV/H6TIL AB LR, /J\Hﬁ}ﬁélﬂ pIFE 7 NFTQJ%& e
’énl‘fn_ JINER [ e MG Ak, 28 M % 2% Early emergence of MZITTER 7
cary Tg2576 P ,(67(,37’31,%7,,1 AB deposition, AB deposition enables  Absence of NFTs L1o-11]
modified Mouse APP icroeli R 1 . -
. microglia activation, the utility of this formation and
model gene mutation 1 del .
synapse loss model system in neuronal loss
preclinical drug
assessment
v . J AR T R 2 1
g w s BN
gl iz O ADRFI
AP PROTON/METIL g, /I B 20 M Patholo i('e:l o
, O, b, 58 ful g jnologiea’ T& NFTs J )i
IINER FE R AR s alterations progress 2]
APP23 M KGTON/MGTLL AB deposition, . Absence of NFTs
ouse APP gradually, showing .
hyperphosphorylated formation

gene mutation

tau, neuronal loss,
microglia activation,
synapse degeneration

strong concordance
with the pathological
development in
AD patients
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Types  Model names Animals Molding methods ~ Pathological changes Advantages Limitations Reference
K6TON/MGT1L AB TR, P IT R P 5 b Tl e
APP
APPVVF ’ 3, /NS BT AR L 5, 35 T2 e s
ey . N A .
N S s [AESEAS BT JE NFTs J 14, "
J20 M K6TON/MGT1L AB deposition, Synaptic dysfunction Absence of NFTs
ouse APP o . . . .
— ’ neuronal loss, is exhibited, suitable formation
APP™""" gene icroalia activati
. microglia activation, for research focusing
mutation synapse loss on synaptic alterations
AL, A =1
S — i1 T <
g IS
MAPT 301L  F2R, RICI T4 o e
e i A T AB IR
JNPL3 s LA R Commonly used to Absence of AB (14]
‘ Mouse MAPT 301L NFTs formation yus peREe O
. evaluate the effect of deposition
gene mutation neuronal loss, .
astroaliosis different types of tau
astroghiosis targeted drugs in AD
NFTs JE R, #2870 . N
WIS IO BT e v i g
FAUNIANY v 1) Ohe Sps kg e T
e apspammitaN N i PSSR i)
o, BT R B2 A A
MAPT 301S o e T A 35 b HITYER Yo
- 1 S R ;l‘_“ 5 j’(%mm HB)QTJ'—I % AB UL*/\
PS19 ot L[5 NFTs formati Commonly used to Absence of AB [15]
Mouse MAPT 3018 s lormation, evaluate the sence o
. neuronal loss, . deposition
gene mutation . . L] therapeutic effects of
microglia activation,
S . drugs on tau-related
astrogliosis, impaired AT .
. . cognitive 1mpairment
synaptic function
eI
iR
e PR 251
any NFTs JE, WZ&TT X tau 25 RIS
modified MAPT 3015 sefn sk i  AB UL
model /B FER 518 . . [16]
rTgd510 NFTs formation, Widely used to Absence of
Mouse MAPT 301L -
. neuronal loss, evaluate the effects of AR deposition
gene mutation
synapse loss drugs on tau
related pathology
TG tau # H T EEBE
PSEN1 TR PS 5 BRALFI NFTs,
146V APP/AB Z[H]HY TeAT R
it AB MTEER A TR BTERR R Absence of
/B FE K 978 O .
PS1-M146V Decreased clearance Well-suited for hyperphosphorylated (17l
Mouse PSEN1 . . S .
of AB investigating potential tau and NFTs
M146V . . .
Lt relationships between  formation, absence
gene mutation PS and APP/AB of behavioral
deficits
& THRST APOE
5 5 AD ISR K
APOE &4 % R
. NESERN , E : o
GOEREE A VUM Mizgsz,  APOE 5 APP/AB O tau 8P IERR
. i . RYER 2R fRAL AN NFTs
A G E iR
5 N . .. Particularly suitable Absence of (18]
APOEe4 APOE &4 AP deposition, .
Mouse . . for exploration of hyperphosphorylated
allele- neuroinflammation , both APOE-AD tau and NFTs
targeted synapse loss © . au and AELS
correlations and formation
replacement

APOE-APP/AB

pathway interactions
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Types ~ Model names Animals Molding methods  Pathological changes Advantages Limitations Reference
APPK670N/M(]7 1L
MAPT
P301L, LT X
PSEN1 AB ULFR  tau 2 3 SRR v R AD I RIRL
wisey AL R g OB T e g
Lt HE[H s CilEks i TR Absence of
3 xTg Mous ApPrION L AR d . Exhibiting concurrent | loss (19]
ouse . eposition, AB deposition and tau neuronal loss, poor
MAPT hyperphosphorylated athol. generalization of
P301L . tau, astrogliosis pathology the pathogenesis of
PSEN1 early-stage AD
M146V
gene mutation
Hy )
AB UL, NFTs JE ﬁfjggiﬁ K ’%?
e e G /NS TR 2 it NN ey SRS
- I TR THICBILAD (35 AD Wikt
AB [ AB ZER S g B A I3 I RE A
SR N Intracerebro- H&ﬂ: . Recapitulates major Single influencing [2021]
. . . AB deposition, .
AP induction Mouse , rat ventricular . pathological features factor, long model
R NFTs formation, . s ] :
model injection of . . . of Alzheimer’ s formation time, not
. microglia activation, . . .
AR oligomers disease consistent with
hyperphosphorylated .
L progressive onset
of AD
AB VIR, tau 25 H i
. WP R WS R AB Al
" S . X 7 R sl 1)) -
friti K T e i kit MBHIERS oo
Tau damaged Rat Intracerebr-oventricular AR deposition, Encompassing both Cytotoxicit
=3 a d(flmllz’e a injection of hyperphosphorylated AB and tau yrotoxicity
LSy %I mode OKA tau, synapse loss, protein pathologies
Chemi- oxidative stress
cally
o Fm I, X
model GURI, BRIRT) oy o B BRI NF
b Al b 1 53 SRR TE Gk AT VTR A R AB LEUHI NFTs
JIETRBE 4 MRS AR RERERT AR T A WA 2 4 iRk A
R R A SAE PHE TR ILTRTTIR o
o~ N . S Modeling procedure is Short duration, [2223]
Cholinergic Intraperitonea Oxidative stress, Lo .
.. Mouse L . . straightforward and absence of AB
injury injection of mitochondrial . -
. . . exerts rapid effects on deposition
model scopolamine  dysfunction, apoptosis . .
. . the cholinergic system and NFTs
and neuroinflammation .
formation
BORVEST B /N
' WEES BRANE
B JEAE T LPS ILIZAPUIEAZ
AR ' : Intraperitonea 2 PRAERIE R JG NFTs 2E 1
Newroinfla- /- RNEL Gk ion and icroglia and } f [24)
euroinfla- Rat. mouse injection and Microglia and Easy to operate, Absence of NFTs
mmation ? Intracere- astrocytes activation, short time to molde formation
induction broventricular  significant impairment
model injection of of spatial and
LPS recognition memory
. ‘ AB?}”L'H,tau g =pul
@Fﬁ‘{iﬁjﬂ BEWERRAL , BIP I
FRrpEEAY 4 NI A=, SR AR R, 2 TERE A S, NFTs
Aluminum KL T AlC, M RAE A ART AD B
poisoning R‘bt Intraperitonea AB deposition, Cost-effective with Long modeling (2]
induction & injection or oral  hyperphosphorylated low experimental time, NFTs differ
model administration tau, astrogliosis, expenditures from AD patients
of AICIL; oxidative stress,




1386 R E SIS S AR 2025 4E 9 H A 33 55 93] Acta Lab Anim Sci Sin, September 2025, Vol. 33, No. 9

T AAIE 5, ATh 75 A R 5 DRI A A 485 A8 3 A7 R A B
FEo ST, SAMP8 BEAITERIY AD & J i B
Pl 55 T PSR sy T HA A BN,
1.3 FEREBEKRE

I I ABE Y S 30 Ao R L I S B R
5 D-F FL B ( D-galactose , D-gal ) 14 2, £ AU 31 4y
SRR BN, D-gal 38 3 IR S0 0 3R 2
ARG U5 2 ) 1 R 52, i T BOA N
i3 NEm AR 1 P TT 25k DL tau 2R A FE W
R A ML 32 2 a2 U L
b D-gal Fe4k Ay M s S04k &, 617 7 AR 0 1
% (reactive oxygen species, ROS) , 5 2t & 1k I ¥
FIRAE'™ . BEFER M, /N B R H4H 50,100 F
200 mg/kg [ D-gal , 7E7K 2K By S 56 F ) A TH 53] 5
6 T B S A TR A R S B A
IS RUANA AT LAAFS T ki 20 200 B el 4% | 38 AT A 42
B RHIE (N iR RS T RE T RS ) o
{HR BN B2 LR AD g BURRAE , (A
5 H At AD ¥4 TF B AR & LA K s & 2 Fh
AD FHIHR B

IR 3 AR R B AR AR B
RUTE I T AN 2 1 5 Al s ; e 2 A A A
S e L AR ARAR A 5 TS S A R
BAEAR TR T e, W90 e AR 75 oK 25
BIEPE, I ] 45 HE P Ui A B L) 42 T g B AD
AL

2 EFEEHEE

AD B9 PR AN & s ML) 5k R 35t % 5L R AH
K, Fk RMB M 3l A 7 3 3k L [ R e E AD A
AR ek | g B AN ] B OB S 1 1 AT 4%
FIBFFEFB ., H 20 22 90 AR LK, Bifi 5 X 5K
Wk AD BURIER | an APP 5B FE 1/2(presenilin
1/2,PSEN1/2) BN NHUAME AD AU 2 [, 42k
A& 1 E (apolipoprotein E ,APOE ) FEH WA, A1
UEFT A T Z A EEDME AR A5G AR A2 ST
tau 25 IS -4 WA T B RE 2% 4 B R A 2L 55
ATRIBLA
2.1 APP EHEIHEE

BLT 21 S AR FTE R FERT AR 1 APP
FERE AD BOCHEEUR L . APP 22 B Fl vy 3
WM =1 AR, o AR, MW RGN 2

AD JRHE K R B R0 A TR IR AR B A
T, APP 28 o-43UAEE A3 77 AT YR A B T AD
BENN APP B 5 Bl B-73 WA 1 A1 -4 W5 g 1)
A EA AR AR ZRE ) KR
Pk AD B R APP 3 28745 (1 Swedish
WA K6TON/M6T1L Indiana 9875 VI1TF %5) 43
ISR B/y /A UARETE M, B AB,, AR RN,
APP BRGNS B L ] Hh & T AR APP
LA, BEME A AD SR RN AR FITIAL
H 1990 LK, B4 B T LA T APP %
A (R HE B AR R T AD BF5T, A48 47 Indiana
ZEAR) /N AT A 19 APP ( PDAPP ) /N R H 747
Swedish 5€78 (1) T2576 /INEUFT APP23 /INERL, LA M2
HEMHY Swedish F1 Indiana 2578 [1%) J20 /N BR 21400
T SRR ARY Ay AR g SR S e S v | IR YR 2
F AR CRISPR/ Cas9 FE [H 4 5 R 4555, X 22/
FUERRE H L AR &5 FUTBLRI 28 R AE , I B & 4F
41K F I HE B W 9 DA T B B A R 2 2 12 L
AET T B X BB RRAE L T NS AD S5 Ao i
FE R B SCHEIR AT R APP FERE M /N R
REREHL AD EBAHRAE  (HE IR AN REE 2 B AL
AD BE AR, APP FE B /N B
M F APP LA AL, TRl A S8 5 1t
TP ZRL AR DI RE BT | Ak T R AR A AR I A G
K2 X R APP R 58728 /N R TE AD B9 H 1
FHEGAR T Z R,
2.2 MAPT ERFEEIHES

NFTs & AZE AD it F v iy — 4> i 2 g
PRRAR (BT A BN AN 2 B A 8 1 188 4
FATE R NFTs'™ | KB4 APP e [RA& M i 7 Al
WA R NFTs, Ko A LS T RER I
B 581 NFTs B9 MAPT FEPRE /N BRI
MAPT JEH 4t 1) tau 8 & —FhAE7E TR 40T
BB AR S B 1, VA YT T R AN 2% 38
P CHEVER DY, AR RN R T, W
() R BEIR AL 23 fil & tau 28 NGRS Lo, {2 i
HARRYT & MBE, N TR s, 45
S Al B2 45 A 2T D REBE RS . MAPT 2
Bt/ NS R IE T — D E A AD HCRAE (F
BLIE P301L B P301S 272 A tau EHH , LIAER
R tau R ABERLEM, BRTEH 2 M
MAPT S& B i B B )3z W, an 38 A28
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P301L & 4% tau £ 1 H9 JNPL3 /DR, Rk A
P301S 7% tau 5 [ PS19 /N4 I A6 A
FER LR l ph 2ok R a8+
(40 Thyl 5% CaMK Il «) BX 8l 28 A YN tau & H 1)
Tk, ZARIIB AR R SR B A
B AR SGHE 16 F T tau SR 1R1I6 7 245 9 10 25 5807
5120 B MAPT ZEREMi/N B AR TIRLX —
AD SCH FARAE | I H P301L/S R7AZ S8 iz
ST REREAT AT BE TP AT R > R,
XA IS T tau 8 R HLEFIE BT tau
B B R Ak A I6 T SR I T & T E A U
AD 2R R BT A G AR DRI AL T4b 78
2.3 B#ZE (presenilin ,PSEN) ERE & H1EH

PSEN %5 R & 1 #5554 ( 40 PS1-M146V | PS2-
N1411) RET -4 WHGE A Y6 7 F 3500
ABL/AB,, EBIFHE, PS B FJE y-40 il il (1Y)
OBV L #3585 nicastrin 25 (APH-1 &5 H
MR ZRMERT 2 TEBE A, /5 APP B RIX
FITIEI AR . PSEN JE R 845 25 M AR -4 WA it 1)
VIR s e Bt S B A M TN AR, K
B, 1R DS 5 UL AR, FY LR B
PR R 5 APP L R B 1 AR 78 B A 4 J 0
MR HARSAE T Ref iR KX AD v PSEN
FER R AR () 43 FHLG . Pk, PSEN B RLE H F
WFFE y-4r W XT AR Az B A 18 43 BIL ) B % 1k
AD MYAHCECH . SR, PSEN BEE M )
Yl H = W AT SRR T RO
M A e 3 BOE 4= 1 s BRELAR
2.4 APOE ER{&{H#ER

APOE FEHJ& AD By 2R LN 15 [N
SETT A AR TH BRI N AD KUK, 3 A
APOE J: R BRI BT REREAR AR 15 bR, Hk B o
APOE &4 > APOE &3 > APOE £2P°°% | it i
HGIANZE APOE &4 S50 5L 54U APOE 744
PRXF AD KU i I¥EVER . APOE e4 BB )
YR AB VG BRBE T T B Bl 8 R i 38 i % 28
fil sz T RERS I LR PE AD s 15 )
I EAERE ] TWT9% APOE 4518 AD XU LI
IS APOE 5 APP/AB ¥R, #8781 APOE 1§
AR b 28 G0 08 R 58 fioh ) 8 v 1) Z2 301
0 Hopg B R R i A R e | 75 5 H A AR
RI(4n APP/PS1) 454 LAKEsRF A |

2.5 SERFEBIHEDR

Bt X+ AD &2 2495 R IR AGA I, B — L A
AR X DA AT 98 7 K, 22 3 IR P [R) 4
BRI N R s, LB (40 3 x Tg-
AD 5 x FAD) il i3 % & APP PSEN J MAPT 5%
ARFER B AE R B AR UUA  tau 25 P12 2
PZTCERSE AD DR HEEHE, LA 3 x Tg /M
B R 5], FLZ5 5T 3 Flil5 AD 5 BEAH G 1) 5848
(APP Swedish . MAPT P301L F1 PSEN1 M146V) ,
AT DLEE S B AD [ 42 4G B kAR Y
AN RIS A AR AR R AR DT tau
WA R ER L NFTs MIpEAF s, 5
AN AD HBE MR BRI AL, o HE T
58 AR YIRS tau #5 FE 22 MAH BAE FH ) 250
JRIT RN, H i F 3 x Tg /NG 3 1E Z 4RI
PIA BB 2 1 AR LR AN NFTs fI% 7,
AR AT I ASE T AD 531 K% 0 L Y
5%

S DRI T 2y 0y A 75 3 3 A [ R e S R 4
HERIR  REPRAZO RS 538 B, ST AD 1Y
RIRHLE 25018 VPG AT ik R TR
MR T H, (HREAZ AD LN ZHEMT
YER R S5 S , i 0 AT 55 DR A /)N BRURE 70 £ SR 38 ot
2 L PMEMG S 7 L U T — 8 MR, (RT3 0k LA
SEAH BN 5, NRE T I AD & %Y 1%
S

3 HEFESIEE

AD YE R 2% 0y i 28R AT M e, LR Bl
il F LR AR A & UUBRBR S tau 25
P e e A A 50 LB o P 228 S i P U0 L
RAEMERUL R P BB UL A T (W] 3 i i
SEACEG R RHRZR AD B K FEHLE S TR s
BEXHEK,
3.1 ABERHMMAFSA AD =5

AB FHHVIFUZ AD S5 U8 1y B kA | AR A1
AB IR, 3K AR R 5L SR A 5 3 3h )
i P9 4 DX 3k 1 S 2 AR IR A EE AD Zh¥)
R ALY T P AESE AR DR S B Af
22 eI e AR AT BE 0 T R, AT L)L L 4
AD SRR FE K PR S AR DUER AN
NFTs B AL, H B WIE I BE i S 802 > id 1z
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