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[ Abstract] Alzheimer’s disease (AD) is an irreversible and age-associated neurodegenerative disease with unclear
etiology, and is characterized by a gradual loss of cognitive and memory functions. At present, investigation into the
pathogenesis of AD and the efficacy of drug treatment has become one of the hotspots in the field of brain science. It is
challenging to select proper experimental animal models of AD because of its complicated etiological mechanisms and
pathological changes. This article gives a detailed review of the characteristics of multiple laboratory animals and related AD
models, as well as the method of model construction. In general, AD animal models can be divided into natural, physical
intervention, chemical intervention, genetic intervention, and other animal models. This paper has summarized and
commented on the method of models’ construction, the changes of pathology and applicable types of experiments, hoping to
provide reference for researchers to select and establish experimental animal models.
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Table 1 Selection of AD experimental animals
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Animal Belonging Physiological characteristics Advantages Disadvantages Scope of application References
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Drosophila Lower  organisms  with  less . . abnormality )
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melanogaster . genetic material research and
Diptera structure lie
Drosophilidae and humans genene
modification
2N RBUN, i, 5 T st 5 A 2280 .
B , AL M AD &
7 W W R4 SIS R £ K T
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elegans Rhabditida reproduction and  structure r];l (:;15 Tvcn ° tm
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. . . . . . modified  strains  modified animals
Muridae mammalian physiology, and is small  feeding and maintenance
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in size is low Lo .
and high time cost  cognitive
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Mammalian L . . . . genetically -
Rat . Similar to mammalian physiology  larger, the brain  genetically . .
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features ( macular, fovea ) that ethical
other mammals do not have. considerations
Pharmacokinetics are closer to
humans. Evolution is
highly conservative
TR TE LI B I 255 (1) % (A A 0 2
2Ly fE M 2 B AR KA AR
HIFHRGERE BEEE A, Wt e, Al
R JE AT A L s A HAT 2R, 4 g 2R
POFMIE CBBE, Pk M) . 2598 RINgSmon i A &, M K I8 18
7L PIESSPNC VLS R M LHEZ NG FIE NI PR A A
KH );ﬂ» The brain has great similarities in AR AN AT 5% High price, A5
SRR ~ the overall structure of the The brain structure is limited Human  clinical [16]
. Mammals . . N . >
Chimpanzee Primat functional ~ network  and  the closest to human beings availability, high and
rmaes organizational functional network, and can be trained to  maintenance electrophysiological
Hominidae . . . .
and is closer to humans in system perform perceptual and requirements, research

development, and the retina has
fovea ) that

do not have.

features ( macular,
other mammals
Pharmacokinetics are closer

to humans

cognitive tasks

and
ethical
considerations




134 P E SIS S AE R 2022 4E 2 A5 30 %45 1 ] Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1

2 MR EIRHE

H 3BT 2 o T R o BIL A 1 AN B A, 27 R
2% AD SR I PRI 1 5 B R R A2 T R A
B9 BRARF IR R AT 5 BRI JF 4 T AR 2 R AR
W, AD ASEAD f g A L i R R DA R A AR iR 1
H Al R EIERIE 5 AD B35 T A i BLRRAE 76 42
ARAF RS — 5 T, AT J) o o S8R A 114 B A T 52
P R 1 Sy — T, S AR AR PR L
ARLLRE BORAR 5 (3% Z [T AP FE A — S 25 5
BEAN, SR BRI 1Y 8 00 P | G B e R R
18 B2 M) 32 42 W80 1 T S e 3 T 2 i 4 R 2
FERRIL T IR IR

PRI, 3P4 32 110 9 30 5l ) A A 2 i Tk —
T 25, EET, TR AD SR04 . A
SRENPIRAL N T s YR 3ot A Sh sy -
TSPt
2.1 BANMEE

R AD R EE K EEZ 7,
F SR Sl s 8 DL i 2 AR AD 19 % o B il
A ARE . — 7 HAT & 58 B8 A0 A BRI
T — LT N T AT AN RIHAES 50
PUERIR 2 FE AR H RSB RAIR  E E
BRL
2.1.1 AR

WERTE DY) (ki 2K S R R s Y,
DARAE N R K3 H) F1 NS i 3 B A AAAE (A
FITRE TR ACICAE IR ) oA i AR R
ATETIA R, ] B & IE R, B8 Zh Y 1Y & A6 4E
AR5 AD BEMEL, BREYA 2 H L HIE K
AD LAY R BURRAE (TN yE Ry FE R AR, AT DL
TI A B ZEAS AD Z ] 3¢ & ) H ¢ i
GEH R R S RN R B, N U
WfE 12 ~ 24 AR, K2 21 ~ 32 A
B R T AR O 8 K 2K E
TRFTRE ST i A vh A8 A AR B AE T, 3 3
S 22 1] 22 S M 0 DR B2 P Bl B e B
LRI,
2.1.2 PR

IR B B H AR UK 2% Takeda %12 B
sk, I K Ay 44 R P & 4k /N B ((senescence-
accelerated mouse, SAM) , U iR HE E X R P &
(SAMP) FIIEHR FE R R & (SAMR) . P FR/NELHY

WA AN, AT VRS W5 5 A SEHL I S
2B, R RO T 8 iy IE & w2 58kl
YER P RS S RXS FFEA . SAMP F /N RUAT &
B AD FEA Y AR REE tau I 0 1 FEREIR AL |
M2 o0 F G A5 B P SAMP R Y P Y
SAMPS /IR T 22 AL VR AT AD i B AR AIE M i AR
KRR L, 2 BIAR Z0F 584 10 Bk, 2 BN B
A shYsR,
2.2 ANIFFEsd
2.2.1 WPl

DL AD %5 & A 9 BB R LAY, SR &R
PP SE g0 sl AT T 900, Sk i 48 AH 1 3l
BiAY, BREROTEILER 2,

(1) IBmd e ot e A

REBRAES 105 8 DA g, AD i S B P AL
AEAR 1 28 00 7t 2k RO B B S IR AR SR E ) IR
INHNZBE Y IE 5 5 A5 A8 T 2 0% 1Y I B8 RE #f 28 1%
7 B BAR AR A G e i T 2 — LA
WHZE T & JE D, S5 R INVAITRNCIZRE T
K&, —J7IH, 16 AD B3 KN AA7ESR ) 2 i &
TUFNZE il ke , L rb 6 AT ik b 28 e 1 IR AR TEAR K
FREE L5 1 P 22 308 0T A% 88 1 A RUCHE, DTS 31
AD IAHIRES A R 55— i, & BENE BRI
TEPEIESE  JIn 2 I A Y a3 i, O B 2 mE
R BTG MR 530 2 e AR B A ek 2 ) B ) 1
SRR A Y B = 2 B, 5 BORR £8 90 2 [R] 9 A% 3
i, AL ADP

AT ot T AR T A T 1 B
B BE 2R G 3K | 3l W 2 [] 2 ) FRDXE FTCAZ R
A 17 i) 6 R AR R A A 12

(2) FUEB Pk FLA R

WF5E W, 24 N 10 7 et 9/ | I S s 12, i
TR 28 70 A< 1 Ah 48 M R i ke SR A i B[R] SE
K, BN ANCIZ B 45 AD fg FRARAE LB

T A5 4L57 15 sh ) R Bh Bk ST AD B
A5 BN B B KA A P2 L U 5 3 ik
IRAMELEFLIE T, A — 20 A 3 ik A 2E — ) 35
SNSRI P A AU 35T A Bk e 7 AN R L
IET S kope A% 32 AR TR g 2 L 3 3 ik fifi
il 20 Ak F R MRS | Bt S [B) 2 2T e B

(3) b2 T Thifsi

A2 T WA 3285 DL AD $Ed5 & A BB
FRIR LA , 384 1) Sl Bk AR o DI D R B A



i E S IR S AA 4R 2022 4 2 A5 30 555 1 Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1

135

F2 AT TH AD shbial 2%

Table 2 Classification table of artificial intervention AD animal models

lcs?/)ivg S
o St sk Brff ik B s T
Models Animal Chemical substances/ operation Injury site Advantages Disadvantages References
physical methods
A RUERRAnE .=
i Wistar K Fl/SD - ) N I‘F“JAEI"JﬂHE‘MK%ﬁ‘r ) A E AR I
Cholin(;rwic il ) LY BLE T _ Vi T A Simulate cholinergic  tau SRR [31-32)
L P Wistar rat/SD Physical damage Hippocampal fimbria system damage, spatial No AP  and
2{:121 rat orientation and  tau pathology
mem(}ry |mpﬂ|n1]ent
27 04
ﬂiﬂ;{%g SD k B/ Wistar - .
Comm - KEV/CSTBL/G) ) Tt g, RIS R ) B AR
carotid /N LUBLEEEiN _ ik Chronic cerebral  tau Jj [34-37]
éne SD rat/ Wistar Physical ligation Carotid artery ischemia, No AR and
liga:i}:)n rat/C57BL/6] cognitive impairment tau pathology
model miee
410 pmol,3 L,
i 5 57 BB, T
B 1 min, B AR % ( Bregma 55 0.5 mm,
BALB/c £ 3 min L35I 1.0 mm, IRE 2.5
IR AB 410 pmol, 3 pL,  mm) _ _ [39]
BALB/c 1-42 brain localization  Lateral ventricle (0.5 mm behind
mice injection Bregma point, 1.0 mm lateral to
injection time 1  midline, 2.5 mm in depth)
min, needle
retention 3 min
Lt ETUOREH A 33 AR AD it
E{L‘L{B’EH‘J‘ (ﬂéﬁj‘ mm,ﬁﬂ)}“%ﬂ“ Z.P mm,ﬁﬂﬂﬁlﬂ;‘; M % 9 1Y "vanm
ETKSmin,,?ﬁﬁ' tFS}.O,mm,lJﬁl\:f@qzmﬁTH o ABﬁ%‘é%?ﬂ?{fﬁT
S min 27 2. 4 mm) . QLB‘U‘L R,g;gﬁ KR, R
AB TEAF SD KK AB 1 o/, 1 pl, 'lll‘!ie ) dor‘slald S,lde of‘ the 22010 ;F » ]?loes not meet ”
i SD rats 1-40 brain localization {ppocampal dentate gyrus (3.3 AB _ deposition, —the -
A S mm posterior to the bregma, 2.0  inflammation, learning  characteristics of
AB mjection,, 5 mm lateral to the right, 3.0 mm  and memory impairment  the  progressive
infusion mjection  time a below the dura mater, and the onset of AD, AB
model " NEEEE T incisor hook plane is 2.4 mm accumulates  at
retention 5 min below the interaural line) the injection site
10 pe/pL, B BUUED) CAL X (RTR R E L,
PEFES, 244 FREALTHIXIG 3.5 mm,
1 pL,5 min FEH 2470055 2 mm, UGG A 5T
5¢, BEF 5 min i AN I A 3 mm)
10 pg/pL, brain  CAl area of the hippocampus on
SD K AB localization both sides (the bregma is the zero B _ [41]
SD rats 573 injection, 1 pL  point, the puncture point is 3.5
each on the left  mm behind the bregma, 2 mm on
and right, after 5 the right side of the midline, and
min  injection,  the needle is vertically inserted 3
keep the needle  mm from the brain surface with a
for 5 min micro syringe )
s L e WIBHIR AB T LU IS
pas g el o T ’ ’ I, LS Ac L b iz
Ibotenic acid zg j(ﬁ 1BO 5 pg/pl,1 pl #7.3 mmo) AB deposition and tau  No [44]
infusion rats Meyfnen basal nucleus (1.0 mm protein increase, and  neurofibrillary
model bghlr}d bregma, 3. 0 mm next to memory impairment tangles
midline, 7.3 mm deep.)
XA P (i IXL I'O,TJ"**%% AB ;?gﬁfu\,tau ?:Zﬂ[iliifﬁ
R 1 40 me/ke, tE g (TR0 BT 2.5 AL TURAERUR sy orop
PR PN K 3 min wn) . TICRLEL LR AE B
Streptozotocin - Long STZ 40 mg/kg In both A51des of the brain (1.0 AB . deposition,  tau No neurofibrillary [48]
. . S P Lo’ mm behind the bregma, 1.0 mm  protein
infusion Evans rats injection time o . " . tangles and
del 3 min d%eh’ll to the right side of the hypt?rphojsphorylallon, age Spols
mo midline, 2.5 mm below the cholinergic loss, 86 SP!
skull ) oxidative stress
LA AL I RN 2
SiE , ARG 5 58
150 mg/kg, &K T, tau B0 BB ORI AR A
D=2 FUHHE 1, 3% 25 T 4 [ie4i4 ZRETLREIREE L) ]
ol IR 42d B R T/ B S Tissue oxidative stress — Z4EHE
D-galactose  Swiss D-gal 150 mg/kg, once  Subcutaneous injection/  and inflammation,  No AB, [49-50]
infusion albino mice a day, Intraperitoneal injection cognitive and  neurofibrillary
model continuous cholinergic system  tangles and
injection for 42 d disorders, tau  age spots
protein

hyperphosphorylation
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. operation
physical methods
TGRS A,
X AH B8 fiE A R
=R E 100 me/ke. 7 4 AR B4, P& R, NFTs AT
] . b P 2ESIRCIBER AD %
. ) . =R T3 60 d oy . A
Aluminum Wistar K . I s S AB aggregation,  Modeling time is 54
. . . Aluminum 100 mg/kg, . S . [54]
trichloride Wistar rats . . . Intraperitoneal injection neuronal degeneration,  long, central
e trichloride continuous . N
infusion L learning and  cholinergic is not
injection for 60 d . .
model memory impairment reduced, NFTs
are different from
AD patients
40 ng/pL,5 plL, R Tau & A3
PR FESE S min,  MURGE (ATKDE 0. 8 mm, 4R35 B MR 1L Al AR i BT . X
X A A ’ y N L AT
L 1 5 min JF LS mm, BELEEF 3.6 mm) S
T o SD KR 40 ng/pL, 5 Lateral ventricle ( 0.8 mm  Shows Tau protein o 5
Okadaic acid OKA L . . No [57]
e SD rats wL, injection  posterior to the bregma, 1.5 mm  hyperphosphorylation _
infusion R . e : neurofibrillary
time 5 min, lateral to the midline, 3.6 mm and AB ’
model . . . . . tangles
needle retention  vertical needle insertion) pathological
5 min manifestations
A B AR HLAY
RN 4 BRLARAIE, #
AR R W 0.2 mL/150 g, Qiﬁfffgg@;w
BgEi] . HELETESS 14 d Az T T
N . Wistar . i3 . No typical 58
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L features of AP,
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nellrofll)rlllary
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X] 1 ( okadaic acid, OKA ) 42 25 F Bk R lifg 1% £
PR, 7 17 52X S Y i A TR A7 8 T A R
Tau 2 H3f EERERRAE

BRI YITE OKA 155 Al LATE S 7 R i 1g i
P, tau BERR AL 3G T LA SRR3R Bl DX H 4 B —TE 4 A
HAMER
2.2.8 IR EEEORTE A

7R K %5 B8 ( scopolamine , SCOP ) A AH B fiE 45 $t
F M6 I S FE AT L R IE B D) R R A RN AR K R
WY R T L i Eh A 2D e RS (R =
tau 75 15 ERERR AL AT AR TUARAE AD ML (1 g 2
Bz,

3 HEEIMRE

S FE DR S YRR DL 3 A% 27 U Ry LAl B A B
SRR A OCIE R S B I 3L R AT AE M, F5-PF
Pe— MR R sl I B sh i (i FH /N,
DECH KRB R BE ) 2RO N . A A2 O
SRS 3 HASE A% LU ) AD R
PRFRE

R, 2 EEHER S AD kA A & HY)
RR, FE A TEMHERTA S APP U HH G
H MAPT &% PSEN1 5 & H APOE FlfE R 41
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5 AD JRFREFAE . AD FEIL BRI B4 HE APP #5
FEPIAEAD  Tau 2 [ 75 3L B AL PSENT %% 5L A 45
Rl APOE 6 3L AR 0L L PSSR L K 2288 L )
RERISE)  HAREA L L 3,

JUE A 22 5 3 DB AU A8 DA B ALY IR W
T AR S M EATI A AE B R4 S AT v FH AN [
FRRIFE XS LD RESEAT IR 40 T ff , ol LS B I 5
PRI AR IR R PR LG s A ek 259, %
SR B SRR SR 2 E T AD AR R A i S B
B A2 T s I &R A LA T B K Bk,
FLAE LG ) HAth 52 56 v n] BB 23 1B H 5055 8 3R

3.1 APP &ZERFESR

AB VIRV AD FRFRMAR (1) B ERFE 2 — , APP 1E
AR B LIFRTAE 1, A AR AR, i EERIA
AB FEFTLIEIL SP 524 AD fBEl B A,

IO AR TR ook B Y ol R bk APP 6 f2 0 S i
AR FEAE IR EL S AR DR B BARAE , (AR
FUSI ) IG DX 3 A 2t IR A 28 2F 4 2 235 F BH I
LI ER
3.2 Tau ERHERIRE

Tau & [ 2 — Pl 4 i P e FH VR S 28 1 U7 4 G
B, DR A R, H R TR %
R R A A AR 58 TR AR AE Tau B, 7RISR
PFF, Tau 1 BE RIFFIK L R S W 60, e HJE 3 )
IR A, 25 52 H 5 U 45 & 1Y SR A g, i
T3 Tau REMERRANERF TR,

WRBIRMTRL T AD 83 Tau 8 1 5 H &M
Bz N EORRE A TR AD HoAb B A
3.3 PSHERFEER

M F 14 54k iy PS—-1 AR T 1 5
ek b pS-2 B ILFE G E APP BT YT 2 —
) y= oI G YIIE L, PS JE K 5845 i) 2352 M)
By WA B A A A e M 1T S e BT Ui
APP 8y U] 2,

PS1 HZE A SR R ME AD (W5 WR I (H
TS AE R 3L PR /N BB R o J1 B 3 4 2 11 B
P, I, PS 738 % 5 APP 5 HiAh e A 45 A fdi Y
Ko BE PR 5 B BRI
3.4 WEEREEER

XU e D] A5 A S 7 B 2 R DR A AR (%) ity | 45
B T3 A — P BB I RS TR R T AR, APP /NER
G B2 J2 T TE B A5 AH LT WS 3] i 28 21 2
ggy | YL, N2 Tau F1 PS FEPH 8 5] A F
APP /NE Y ST APP/Tau SURE SR /N,

APP/PS XU 3 [H /)N i o ik 658 AR, St
B HARE I R AB 1 £ | R AR BN FRRIE R
B, (A AEAL S APP MR —AE  JCIRIE AR Tau 9%
., 1M APP/Tau XU 5E A /N BRUAT [A] B 4 B0 AR B
WG 2 oL YR g 4G
3.5 SEHERER

AD S5 7 2o b 5 DR e s, B Bt R DR A AR
XU FERTRIME LL 58 2 325 AD 1943 B AT
P, FE 5 A T 25 LRI RDR ST AL AD
FA FRR AT
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Table 3 Classification of commonly used AD transgenic animal models

A HERH AR R/ AT EIE/ITEN s {7358 225 3k
Models Gene Name Mutation/ promoter Animal strains Advantages Disadvantages References
6 ~ 8 JIRRIIRIN AR BEY, I Bk A=,
T A GERREAEYE 3 A A BB A R rau 55
hAPP ( Ind ), R s
C57BL/66 . . . _e4
PDAPP human PDGF- Formation of AB plaques at 6 ~ 8 months ~ No  typical  tau  [63-64]
x DBA2 S .
B promoter of  age, gliosis, cerebrovascular  pathological
amyloidosis,  and  spatial  memory  changes
impairment at 3 months
9 ~ 11 7 IGIE it BL AR BER, fi 5 4
Az B FD L FE R R AR 1 6 T tau J
hAPP  ( Swe ), Uy HH B il A ) S B o -
isoform 695, . AB plaques, glial hyperplasia, loss of - . 66
Tg2576 C57BL/6 No  typical tau  [65-66]
hamster synapses,, and cerebrovascular h
. pathological
PrP promoter amyloidosis appear at 9 ~ 11 months of h i
age, and space, learning and memory changes
disorders appear at 6 months of age
6 ~ 8 JIURIIE I AR BELR , 1d BERE AR
LY tau T BB 2R, AT R R,
i I S AR AR 1, 3 SH H BT s "
T TEEAE 2k 3 JTRATHN o 22 27
‘ AL R .
hAPP ( Swe ), Formation of AB plaques at 6 ~ 8 month L
APP23 isoform 751, mouse  CS7BL/6 ormation of A plaques 2 oS Ny [67]
of age, hyperphosphorylated tau protein, _
Thyl promoter . N neurofibrillary
glial  hyperplasia,  neuronal loss,
S .. tangles
cerebrovascular  amyloidosis,  cognitive
and spatial memory impairment at 3
months of age
6 ~ 8 JTIRIITE I AR BEYE, eI A=,
SEMMANIR 2890 F %, I oA R R AR
P A H BRSO B A~ .
P2 H%ﬂﬁ“"i’} IZ a1 3 A4 T tau f R
. St B ) I A S
hAPP (Swe, Ind), Formation of AB plaques at 6 ~ § months s
J20 human PDGF-  C57BL/6 ;’ rma ""I,“l N P ‘;q“.E ° “1 . MOt NG typical  tau  [68]
APPE{': B promoter 'O :ge, gua ype@ asia, (.)55 ;) synapsies pathological
HE RIS and  newons,  cerebrovascular changes
APP APP amyloidosis, recognition and memory
transgenic impairment at 2 months of age and spatial
(=)
model memory impairment at 3 months
3 ~ 5 HisBHE AL AR BEEL, TR A
SR 2270 T 0K, L7 E ) A AL
) TR A BT T S il
Elgﬁgﬂfz‘ﬁ’ﬂ AT P T A s e T au 55
+ AR
- hAPP (Swe, Ind), C3H/He- Formation of AB plaques at 3 ~ 5 months o . 6
TgCRND8 hamster . . . No typical tau [®9]
C57BL/6 of age, glial hyperplasia, loss of synapses h
PrP promoter N . pathological
and neurons , cerebrovascular hane
amyloidosis, and progressive work and changes
spatial memory impairment at 6 months
of age
HE Y, T RSB N -
2 AN BRI THE g
PP (S I % .6 A I H IS LR s
APPNL-G-F (Swe, Ibe, Formation of AP plaques at 2 months -
. Arc ), endogenous  C57BL/6 . . " > No typical tau [70]
knock-in glial hyperplasia, loss of synapses, and .
APP promoter . L pathological
spatial memory impairment at 6 months
changes
of age
3 I AR BEBR, JBC ST A2 , I i
FIWEMEEEE, 6 AR I 812 B B rau i 2
hAPP ( Swe, e T R
Dutch Towa ) i A
TgSweDI 7 > C57BL/6 Formation of AP plaques at 3 months of No  typical tau  [7!]
mouse age, gliosis, cerebrovascular  pathological
Thyl promoter S .
amyloidosis, and learning and memory  changes
impairment at 6 months
8 HHERRIE I AR BEH , tau HE 113 BE W . N
- e e N o Y B2/l A
Wl BETONE et Eok 8 S L E LRI
BAPP ( Osaka ), POCIFIback- Pl )2 R No fmﬂe’” Lacties
APP693 A ° ’ crossed to Formation of AP plaques at 8 months of sente plaques [72]
mouse PrP promoter . . and
C57BL/6 age, hyperphosphorylation of tau protein, .
! . neurofibrillary
glial hyperplasia, neuron loss, and
’ tangles

spatial memory impairment at 8 months
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[E] KR S KA/ AT EL7ITES s B, 223k
Models Gene Name Mutation/promoter Animal strains Advantages Disadvantages References
9 I Lk 9 P TR e A a4 L
TEMFEEE UL, ANIEMFEINLER, 19
J ek B I R A SR AON BB R TR B rau 5 PR
hAPP (Swe, Ind), I WL B
APP21 the ubiquitin-  SD rat Diffuse plaques and perivascular amyloid ~ No  typical  tau  [73]
C promoter deposits appeared at 9 months of age.  pathological
Cerebral amyloid angiopathy, with defects  changes
in long-term potentiation and learning
disabilities at 19 months of age
1 J& e e B B 2 b B B 22 T B
AB, 6 H RIS I LA S AR BEHFN
JINFBE T 40 M JEE S T, 18 ) e i 8
MZICE R, 20 i ad BT AE 28 52
Beitisb 3 F i i BURMEL S g kb 4 ~
6 H i A ) F0 AR A B D
T ARTER S RE T R To IR tau 5 FR
. hAPP (Swe, Ind), AB appeared in neurons in the EAF
McGill-R- . . . -
Thyl-APP mouse Wistar rat hippocampus and cortex at 1 week. The No  typical tau  [74-77]
¥ Thyl. 2 promoter density of extracellular AR plaques and  pathological
microglia increased at 6 months of age,  changes
neuron loss at 18 months of age,
cholinergic innervation decreased at 20
months of age, fear response defects
appeared at March, 4 ~6 months Spatial
and working memory deficits and severe
deficits in visual discrimination at age
R o
hMAPT  ( all 6 0 AURRTHAR u L, HETLEK, 12
; RS H BRI O B P
- isoforms , non- - ARHBE AR Bk 3
hTau C57BL/6 Tau pathology and neuron loss at 9 (78]
mutant ),  human .. . No AB plaques
months of age, cognitive and spatial
tau promoter . .
memory impairment at 12 months of age
§ 1B h BB ZS P AR A%, 5k
o B AT F e 3L A PR 2 (a0 e
T WAPT ChoNaR mied, 1956 0ROt ap sk
A FTed510 P30I L), human  (activator) x FVB eurofibrillary tangles appear at 8 months ik (79-80]
Tau transgenic . of age, synapses and neurons are lost,  No AR plaques
CaMKIIa promoter (responder) . .
model and spatial memory disorders appear at 3
~5 months of age
8 JTH It B b 5 2F 2k 9 45, o 5 Y
A7 i AR AR 2D e A A
TauP301S g{ﬁi{ ( hll\rﬁ ( C57BL/6 x  Neurofibrillary ~ tangles  and  glial  ASHI AR Bk [81]
Linel9 or PS19 kt omouse T C3H)F1 hyperplasia appear at 8 months of age,  No AR plaques
promoter, and space, learning and memory
disorders appear at 7 months of age
AHBE AR BTN
AR BE R, R &
. B UIEZ S i e
, METEE A Vel
PSIM146VKI PSIM146VK 129/C57BL/6 No AR deposits,  [82]
Neuron loss
AB plaques, and no
neurofibrillary
tangles
PS 55k .
PRI 7 bs A tau J 3
PS transgenic ’ PSIPI17 L P117 L B6D2 TLLB I A R = . [83]
model Can form AR plaques No pathological
manifestations of tau
. .y B AR UL
s gaeisk AR TR
PS1v97 L-Tg V97 L C57BL/6 Exhibits  neurofibrillary  tangles  and . [84]
No AR deposits and
neuron loss
AB plaques
APOE2 inserted
APOE % w1th]'t 1 expresmzn I B tau 5 B
BRI regtaec v . GG
Juh
APOE apop  APOE2 endogenous C57BL/6 AB HHZ No typical tau  [85]
. Knock-in regulatory elements Increased AB .
transgenic pathological
el and the  mouse hane
mode APOE changes

gene inactivated
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Models Gene Name Mutation/ promoter Animal strains Advantages Disadvantages References
6 ~ 9 LA AB FEYe, IETEHIVE
2% b RZET i 11 25 Y S R AR .
m/hAPP ( Swe ), SRR £ T MR oy 0y 53
Y6 i th 87 ) T I o
APPswe/ hPSEN1 ( m/hAPP ( C57BL/6 % T ion of AB pl L6 ~09 th ey
PSEN1dE9 or  ( Swe ), hPSENI C3H)F2 )fOIvm: 101;401 h ):; Z?L‘lfs al( < of s n:‘or:‘: No  typical tau  [86]
APP/PSI ( AE9), mouse ot age, ghal lyperplasia, foss ol Synapses - hological
and neurons , cerebrovascular
PrP promoters . changes
amyloidosis, and space and memory
impairment at 6 months of age
6 ~ 8 JTUIE M pEH, e T Az, 58 fih
FIZTE E A, i L8 V8 B R AR A 7 T A tau 5
hAPP ( Swe ), B 4 5 ] i o S L w0
APPPSI1-21 or hPSENI (L166P), CSTBL/6) PlAaque formallo.n at 6 ~ 8 months of age, No typical tau (8]
APPPSI mouse glial hyperplasia, loss of synapses and h
- S pathological
Thyl promoter neurons, cerebrovascular amyloidosis,
. changes
and space and learning and memory
impairment at 7 months of age
2 ST AR BEH, BB AE | 28 fih
AT, W PRSP, 3
o LR AT 25 T s oA )
hAPP ( Swe, FI, A ﬁiu\ﬁﬁ%ﬁlfﬂm A RGN Fd e TR
. BB SR AR
Lon ),  hPSENI Formation of AB plaques at 2 months of e
SXFAD (MI146 L, 1286 CS7BL/6XSIL ormation o AP pradues @ 2 MOMES O8Ny iypical  tau 8]
age, glial hyperplasia, loss of synapses .
v o), mouse pathological
APP+PS Thyl promoter and neurons, cerebrovascular hanees
XU B A Y? promote amyloidosis, progressive spatial memory changes
TR impairment at 3 months, learning and
Double memory impairment at 6 months of age .
transgenic T LAY tau f§ B
model APPK670 N/M671 AR Mz
PSAPP L PSIMI46 L, Tg2576 :E gbi/\flllixi j; 1 No typical tau [8]
PrP promoters eposis and plaques pathological
changes
DAPP (Swe Tnd) AB FEH B AFEE RS, 12 ~ 14 TS A HD
’ . H it Bic A5 1 Ele
PSEN1 L166P,  Inbred Fischer .
APP+PS1 mouse 344 rats AB plaques, cerebrovascular ~ No  typical  tau  [90]
ouse i amyloidosis, memory impairment at 12 ~ pathological
PrP promoters
14 months of age changes
6 ~ 26 J ity & A b B AR B
He,6 A IEEHEBEAL B tau 1 B B
~ s LR 25 T T R
WAPP  ( Swe ). 16,6 ~ 24 J e LA I RCAZ BRI
PSENI deltal9 AB plaques appear in the hippocampus
Tgk344-AD m . A Fischer 344 rats and cortex at 6 ~ 26 months old, tau - [o1]
ouse
hyperphosphorylation appears at the locus
PrP promoters coeruleus at 6 months old, and space and
memory deficits appear at 6 ~ 24
months old
3 B mE I tau i BRRAE 6 T IS
1auP301 L/APPsw, FIL AB IR BB
APP+tau TAPP mouse Tg2576xJNPL3 Tau pathological features appear at the — — [92]
PrP promoters age of 3 months, and plaques formed by
AP appear at the age of 6 months
6 JHRIIE I AR BEHE, 12 J et i )
hAPP  ( Swe ), tau BRI A, 4 F e i B
hPSENI  ( M146 HEATPESE D ICAZ A, 6 1% i B[]
ZIEINFE V ),  hMAPT ez
By i P
%lﬂ'fﬁi APP4PS - (h0N4RP30'1‘ L), CTBL/6, 129X1/ Formation of AR Pldques ét 6 rr'lonths of
Multigene 3xTg mouse Thyl. 2 y e age, tau pathological manifestations and - (93]
. +tau SvJ, 129S1/Sv it R .
transgenic promoter  ( APP, glial hyperplasia at 12 months of age,
model MAPT ), progressive  learning  and  memory
endogenous impairment at 4 months of age, and

PSENI1 promoter

spatial memory impairment at 6 months
of age

ST I DB R R ARG 75 20K = A s = A DL E
Sy IR G5 5 1 — ok A S S PR g A Y
AT RAR I AD R A BE 231~ B smE 5 e ide

2% e R s B AE RN 28, BT T e s M
WL IEPIAE T 2 [8] B 22 5 3xTg s Y J2 gL 7l
FEPIAEAY | [RIf B A5 APP  PS1  Tau —

i 2 e

3 R R AR
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AT R AR UL A BEHR N tau i 24
A DL AR LT HE R ZY

4 Hitbzhip=s

BR T ARSI N T sh P Al | st A%
YRR LAN  BIFSE 3 0 5 T3 AT BB I R
iRl TA OSSR E8AA [ B R
NG 8 R sh AR
4.1 HEHREER

AD W —AEE B ERRE A AR B 1 7E K ik A
T 145 2R S8 DT AR AD #2737 o AR 5
P AB BUIAR R KB VI HISE T shi SRR
B B S ey T I BRI /N BRI AR N I AR %
IR HRGCAZ B . TR E A FRRT
WS Ve BES TR, M R R RET A F %
PESZTE . HAR R RETT IE AR S W 208 — A T LLRE
R RN AR & 1, (H BT I R 4
B e TR AP
4.2 ANEmEEREEYEE

Bt 3k LA T fi 18 TR RE 1) BIE 5N R R B
ZWM R R IBE RS AD MR LB RA &%
AR R R, A5 A B0 AD B
FEE A TR A PR BOR 28 1 HE B /D BUOR il & AR i
TSR % R T DR R W 1 R B
XFAD K L i A8 ok S 0 AR E S A I
sALH

5 BESRE

BT JR 2 1 R L B R 8 3 2 A NI e BR R AR
W, 52 BT EFA IR AR A O B AR SR U
FHEMZ IR, HETE A AD SCE S PR R AR
22 LB A P AE AR D B A AR 45 AN R [ 4% 7ol
SHYRILEAT 25 A BRAL 5 AL, R AT AR F R
o R A S A S5 F A AS [R) e AR D A AR T

B2, B AD BYAHSCHFFE R Z AW, Sy i
AR EEAT A BB O A T Benl i, g
N, AD A RGEIT 7 0T R B F2 BRI R i = 5
URRERY TR T 21 09 5 o 15 1 5 A P K
AL AD R HILE] i AN BTER R BETE E 18
YR G — AR AL A Y S8 AT 5 B R L
A AR RSP S 2 AN AT R iy, e Ah, AD 2 —
T2 2 B 18 Pk 22 1R AT M |, OF HL vl RS2 A28 fi
A B, 2GR PR i A R — B0 P R A WA

PRI T AD 7ESh4) & b 0Bl DL K s i il i) &
Je, BRI, FRoAT— 7 7 AR 3R R ds 5 T 52
IR SE R sh WA 2 s 53— J7 T W AT LN EE 5
PR B R R, DR A TR 2 O A7) B 205 0 3 s
A BRI Z2 80 3R T R AR, DAADLE SN 52 3% B4 &
PRIFAS BT T 5% 7 SRR T TR
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