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Animal Models of Dementia

Dong-Hee Choi, Ph.D. and Jongmin Lee, M.D., Ph.D.
Department of Rebabilitation Medicine, Konkuk University School of Medicine

The discovery of new therapies for neurological disorders is especially predicated on the use of animal
models both to identify new therapeutic targets and to carry out preclinical drug trials. Of primary concern
to a neuroscience researcher is the selection of the most relevant animal model to achieve his or her
research goals. Dementia is defined as the loss of mental processing ability, including communication,
abstract thinking, judgment, and ultimately physical abilities. Alzheimer's disease (AD) is the most
common cause of progressive decline of cognitive function in aged humans, and is characterized by
the presence of numerous senile plaques and neurofibrillary tangles accompanied by neuronal loss.
Vascular cognitive impairment encompasses vascular dementia (VD) and is the second most common
cause of dementing illness after AD. Some, but not all, of the neuropathological alterations and cognitive
impairment in AD and VD can be reproduced genetically and pharmacologically in animals. We review
the recent progress in the development of animal models of AD and VD. Experimental animal models
of AD included cholinergic dysfunction-, Amyloid b-peptide-, neurofibrillary tangles-, and presenilin-related
animal models. We focused on brief global ischaemic insults, chronic global hypoperfusion, and
vasculopathies as experimental models of VD. Preclinical research based on animal models is pivotal
to our knowledge of underlying molecular mechanisms and the drug discovery pipeline for dementia
aiming at the development of therapeutic strategies alleviating or preventing this devastating disorder.
(Brain & NeuroRehabilitation 2011; 4: 21-29)
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(1) E8 15 BoHol 28t FETZE(Cholinergic
dysfunction—related animal models)

A4 AR A 29 B3 et o]= QX715 Asket

To] 7] 2o EH4 ¥ gt 1A 7]

A E94 AA (cholinergic system)2] &S ALst=T
1

e A2A717] A8l YESAEAEE Fo, A7)
W, k& (fimbria) 2t 3 (fornix) o] Aeh, EUA =
Wel AFesAS] A2l 5 Ed we f3e 34
ZZ}Hacute manipulation)©] S-2%|ith E3t AR EYA
Agho] AHs| JYPLHN=E HA Y= Ay A4S A
£Ho2 FYAI|E WY FE mdo] AU’
ZZAH(medial septal nucleus) ] HH-L g=3}o|H
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o 294 ABANEZEE Ld=oA ¥ A9
NGF 284 (p7SNGFR)Z 7% 3 )t} o] p7SNGFRE]
T F23H)21 192IgGE= cytotoxin?l saporind} 2 ¢}Hs}
of, AY7| AR FHA AH Y NGF +=gA o tfgt a&
Zola A&l WY %A (Immunotoxin) g &g et
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A8k E A (ChAT) 84 o] Ax] 7| A H o] Alu] 2l (neocortex)
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pentofylline (Phase III trial) 9] &3 H7}s17] Y3 AMR-
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ChATS} AChES] &4 #AaE wrAstach”

(2) OIU=EO|E HIEl (AB)HEOIE U TS

(Amyloid B —peptide—related animal models)

AR} A (transgenic) T A2} H]4FY] (nontransgenic)
5 IA8eE U= 5 Stk

7H fAA v4Y FE ZY(nontransgenic animal
models): A8 9] A FAHacute injection) = X &7 F
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AL F= o o] o EEo ABANEZ s, B (tan)
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=°] A F(mouse)@t F(rat)ol| A Sh53t 7]} Aofo] Al
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U EGROIAE e e
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wewsln YBE FERL AU fstel oby
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(spatial reference memory formation) 2] £AF37} T o}A
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2 d(Amyloid B-peptide related transgenic animal models):
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Amyloid precursor protein (APP), Ab, APP2] C &t 27},
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W A7 el

Q17e] APP7S1 A7 AL SA% WME A
= ofuRo|E WE} WA ZREHWEA 27] F2sjoln)
EE H]’\U} 7\751“*1“4@}3‘1” EA4T BAAAed B
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SEEEE
77 99 B8 BY 3 A5 ofa §04 9=
HH (familial AD) EdHo]el 21719 APP A28
(human APP minigene)$l APP V717F §-AXE W& st=
PDAPP 377} AR 2 AJALE|Qich.” PDAPP S EL =
< 79 AlZ 9 thioflavin SO A= ol 2o|= H|

34, AAEE A, AH29 &4, dHotuAxF
(astrocytosis) 2t 1] A] .ol =4 otd
z2o|& Hlet 32 TFA ““&‘-TLQJ HIE oy &
A A E O AFEE Holx| gt ofg Zo]= ¥
E7F 52" AH oA ApoE #AAY] HEdE 2ALEH]
95le] PDAPP 5E3} ApoE §AA7E AlAH &S A
2 wHjskgith ApoE FAA7E Qs -5 APPe] A I}
ot 2ol et A2 WBEA] ghtoy, ofg2o|E
HELY] Z2|o] FAsHA HaEs 2TE AELEMN,

ol Zo]=9] Z2]of ApoEe] FFo| = Aoz HZtE
Slet.”
Q17 APP 69571 WA= A E F[(Tg2576 -
7] Y 712X G =3to|mH(early-onset familial Alzhei-
mer’s Disease) S 712 24 €l 7} A HAH o)]F 59
Ho|(K670N/M671L) 5 EE3H F|+= Morris =202 4
Aol A Aol AEAA 33 T T8 Faet Y n=
ARl A APE] M PFo] FaE AL, ot 2ol o
Efe] Z71, obd 2ol = who] YL BATEY Tg2576 F
v)o] ofulo|= ZH e sjulyf CAL 29je] AAME 2
s HO|A FA|RE synaptophysin®] T Wy Zha
A7 AHE A, Al2E4 34, thatel #HE Jd
E9 §AR B gae AuHch” opyRo|= wE
FATY HE AN EZ B4 APPsw EHHO|S
M AR HE FolA EF etk Ashg &4
FA]Z}9] CuZn superoxide dismutase®} hemoxygenase-1
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2949l SA™o|E 7H2l “APP23” fAA HE = A

A7) WskE BN 22 A sy

U4 AR A5 Uehdt ol ofd2ol= H|Ee]

Aol wrggttts Aol

PDAPP&} Tg2576 |} A=Al APP23 42 ¥
= CAl1 B304 mjepu|= AAA| 2 TFAE Hoj
QAute w2 Z7bEo] Yok

(3) MBUMS OIS (Neurofibrillary tangles, NFT)0l

o|vt FE T E(Neurofibrillary tangles—related
animal models)

NFT®} FAEE AF W& Hole g2so|Hy &
Rdo] &2 okt B §XA HEY 7S AMESH
A Z=Eo] gt NFT= 2)14ketE e g S o] R =
Boz © YAF MAH(filament)9F - AALZ 14 & of
Atk 1A BF-e-= A gholl A fragh Qlakst a4
o &4 E =AM 549 AAof st} Yojd
ATk 1/2A 2l &4 AAAQ] 27 ko] ik okadaic
acid)& FE9 HA A7 FASIES o B2 &
WS HeFe) wlAke} Bh-e Tl o] A3/, APP U}
ofg ZolE H|Et] FH o] UEgon, ol= AT 7Y
Zrofo} AnE e

I ettholibE ARE-Ste] Gz stolw Bt FARE
ARZHYE FEA7I= FRdols 2 7HA] YEHo] &
Agteh. AR A FolA NFTE B4A1717] S8 ®

£ Wo] A=E Tk ¢1ZF Bt 49 WHEE /AR
£ A AX FAA AL S AlZA 457 £
ARIASHE BH97F 25t A BT 18, o] &
A2} 4] FolAE NFTe 2 W3l ik /e
g 2. d(serine/threonin) Q1AFSF A4S A A 7] &A=}
e Az 247 JAA AFAEZ Bt e
Sou AR M3t BolR ¢ten, GSK-3 58 &
AR A1 =3 NFT7F AR gk

(4) Presenilin &2 QZiX} O|2]0] 2|Pt T8 T

Q7] =A™ o] PS1o] IAE FAx AYdFe A
PS1o] IHrAE FEh oY Zol& H|E} 42(43)7F A8 7
© F7hee] ek Ed, EdHe] P2gAA el o
AR AL F A= opd 2ol = HEl 42(43) 9] A+
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o A PS2 A A4 F Bt ok PS1 gAdde] &
Y (knock-in) F52 F=sto|m =t FHA Q17H] PS1
$7¥0| % 3 (encoding) F4-& AT A
PS1 Mol M4k PSI WHER] ot fdwo] PS1
W AP S PS1 Mol SR A o
o] WHA AUS & 4 Uk vhe AB429) ZHE IS
R ZAHAN FAAF JEHoR F4EL B e
oF. PST Ee0Mo]7} APP AAkol QoA E R BTHE 7}
Aok Anigo] SHAHYAT, PS1 G784 22 vhes
= ofgRo|E Be FAol AAHEL] &AL Kol
R egteh” AAESE o olE Bela B4%lo] %
A gd=sto|my Ay PS1 AW E 717 52 74
2} A A F(aged mutant transgenic mice)ol| A 2] 5}A|
74453} B Aol HuEITE AFAEZ f ofg2o]& H|
B} 427} & AWl FAAHE FoA FosHA 3
=ik

A gzstolo]y AT gk PS19] WH(A246E) T
298 7hE ezstolm ol 21

3 A" Sd¥olE
7HA Z1vEk F/17E APPswE &7 @A FAAF A
FA7F Aol @A FAA e 7R FHEG 27]
o B2 o) ofhRo| =7} o] go| A U=
stolmy} Bl=gt WE|d @Ao] ofdzol= H|E
42(43)7F @ol S7HEA| ¢ PS1 SdMo|(M146L)9 ©]
% E9H0|(K670N/M671L)E 72 217ke] APP69S 474
A7F EE == Tg2576 Fo A Ad=HE o 24 F
7FE| AT 0] F(double) H A AU FE FAHFA oty
2ol HEZL @o] AAEI dE HHA AdFA
Tg2576 Rt} ull-9- 7)o t o] A3} sjupf-efof A =3
et o2’ YA otn 2ol = HE} 270 S2H
£ A2 °|F(double) FAA} AAAFH Y HollA 41%7F F
7 olFoly &= A ME Te2s767 52 &
< F9 ofdRol= H[EF F2]o] B3] UEtr] Aol
Y-H2 A S 337190 dags HAth o= ¥
ool ZTha A Ao Lol + o= e
RIEA

2) B X0 R BAY X =Y D
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(1) €A Mo (Transient global ischaemia)

Ax gy 389 g2 7|7ko] G732 AE:sAT) 2l
A AL doinh oA FEAEsHY F& A5
@he] 3 A, 4-VO) S &8 SHUZE FA 143}
Al =EH(EF 10~208) sfinte] CAL A|29] G497 AE
of W2 S5 & 7199 &AL Holr, 1~2Y ¥ tixet
A A Bl aE7|olmA|Ze] Abgo] dojueh’ 208



Z019] 4.VOE& HIALA 8-u|2 ZHAH(radial 8-arm maze
task) ol Al F7H&Y 719 9] LAz 44 7HA 2w CAl
AFHE a7t G186 depdth” 2w (gerbil) o] 79
FTuFsHo| ALY Slol= m|FstA A E ol ¢
23129 Agho] At olR] ¢irh JjuR, Y &
2 BEUY o] ato] AHHPo] =D 4 UK
WEE O 2 SE7Y. e CAl AAMZS 2SS 7
Ao QAEAE] BHE Hol o] A SAsHA Lt
ettt 29 AT 4% & (myelin basic protein,
MBP)®] Elsie} 22 wad yulo] Jaby S FEu
o HA Fr= T 15YA | FME7]9 &4l glo] A=z
Aot WAdFaroll A vehube, A 2] 7] o (working
memory) 9] oS Holi HA U2 HAA F
7471910 Ao Bk’ 1 3 A FEAEY Ay
(20~30&)°] FaFEHo] YU & CS7BL6 ol A]
SHE YR SE Sete] HAo) ojste] sfjute] 4] 73}
Z+2 (long-term potentiation)& ZHAE T IR ¢ 2
A AIZERD 2027HE] H Mo ofsto] Figt sfute] CAl
A Apgo] Yebgdeh® H7 4 3U04 7YAtolof 34
E7|oh A2 ApEI} =% Tl E AHo| k|FEA Ak
WA ik A HEE gk

(2) 2H8 Fi| XMER FTEIZY(Chronic global

hypoperfusion)

7h 4= A5 HA FH(rat)2H(Rat bilateral carotid
artery occlusion): |0 ¢& FAHFTHY &7 2
igation)o] 9 717F ABE AhS =53 4749 2
B9 AT A4 Juot Aok 42 AEY 68 7Y
5 &4 s @ 71900] Morris 42 ]2 QA4 E
HoPA Lhebh AVY TlRehY vl AAlA 3 2
B9 o 85 FRE o gRe st @ FolE 5%
S35 9 7)ole] ko] Ueheh QA she W
22ge)sty wslol o8] eitnl, sjutelel Qe
Ao 470 WohAE UE 712 CAL 3919 A

& Eghshe sfukel Mslepato] BaEoh o
o 2T 2L Tod, 22 AU G
, SIAZAZE B4 Foloh® A RBU ] 48T
3 A9 F7bsh 2 BEA PUL 4 F 127490
Golok tepbul” waiy W WEgls 294 A
=29 ZAzo|AEA AAAQ cilostazolof] 23]
FAFHHEY o3 mElo A EAY L AAANE A

A £APS oIths Rolth © U v ABRE
=
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o =
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A A A& 5= Ak olgF FESS tdE dA7)
B 7HMorris 4= 1|2, hole-board test, PAT)o|| A £A}
35S Hgon 255 (locomotor activity) = T
o 442 By,

W BHE FE 335 ¥F AdEebi) D9
(Chronic bilateral carotid stenosis - gerbil): Z] QoA &=
Aol £ATNY 2&H FHE Golo] 2L oS3t
Yozt o] BAL S& 63 T FEITS AP
7ole] 244 Bk 2AA 2AIE FREE T
7HA &5 Boled, stue 157Y £ sfinf, Z1A %}
=l oA AFotuFE FHkshs AFAIZ A
o] FaZ oz EEth= Aotk o|FA FEEH= Al
SEAPE F9](necrotic foci)7h A4 A 1} WA of A= QL
oh FHA 2AS, ABF 8F FRE F o FHAR
A gAro] Helth® WA ape x7]9] 3)utslel 3
g7 ¥3te gl AR Se 5S4 Holn, 2 #d
Sl A AFE77F BAG gas Bk

oh W4 4E FATH FR AF=ID(Chronic
bilateral carotid stenosis - mouse): T+ AT W F2=S
74 AR EEo] H2o] FHEAL g ABF T 30
A FEo] YA 8 ml= AlRoA 27 3o &
A2 HHon Barnest|2 F3PoAN e 715 HEE
HGLH o] BREE AATE FAY BAlgen =
el srs A0 A 0 EA|ES} Botw ALY ZAo]
T ABF 3gvte] Uehgow, weFRe]o A uialg o]
F23} (vacuolation)= 14Q2 e ek Ajztz9} o
apof A okt £AFS HolHA WA A 2 B o
W12 O] a9 Al ZAFE O] UEhdth Ao Bl F4
Al MZA AL Hjof gt Bie gl AEiolth v d
o2 ABFE AFoNA sfute] AhrtEo] FAAF WA
93 29 AAblA UEhue 871d & 22 o= 3
upe] 9i5o] HATES ot o HE B 1al A
A% 287169 ool waH AT

#h &= 24F5Y AF v2A 2Y(Mouse unilateral
common carotid occlusion): A3} 11 A3t o] #|
R 24 e f5ke CS7BL6 nhe-2o &5 37
WY +&2 HHo] AEHh $& AF, FETHA
& Rt HE /e HILE HolX] ¢k, et o
Hube] HER7E S0~70%2 FAaEH o, 45711
Ae] 80%2] W@F TBE Bk 47 o] To2 714}
ot &5 HAA = BdE Bk A2 &4 4
(novel object recognition) AAFol| A T 2o v]a] A A%
&4 Ytk 79 A sjuhR o] AFAE ApEe
Holz] gkgkou HezAe Mo HFR 417
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49 gaE vetdle AR Ad R = gaet v
A uA o] S7HE BT o]t Meke v)/4d3l(caudate) Stz ofd 2ol Hgke} ZTha 9 =
WA chabR ol e PR ] ggpeh a2 AR
(3) &R ' (Vasculopathy)Oll 2/8t PH(Models  gFth A2 okZe] AL 9 fEY F71E SIHE
based on vasculopathy) T ERYo| g g3t Aleko] Zg 7| AHof w2t AHS
7P CADASIL Notch3 $#AA 4¢] AJF(CADASIL 2dS AHsA Hroh
Notch3 transgenic mice): CADASIL &#% Notch3 &< etz 3sloln FRxloA LAHAELE oldZo|=Zy) oL
PUL A9 ol e, o A shURelSA SR o] AUl
A= o] ), olmde g dxstoln Y AnE EAMIS
ARA ofdzolE A7 SALE BT A 52
A WYy BEudolth o] $B mu 53 HojA ofu
VAR Y 2 ZEL RSk OB
IS Prhsked] 2V HE BUE YZhEch 5 of
ke 2t A=)

2ol g4, A4
Waol= wjete] F4 i wAA o o3 fEEs
ohuol= v
Feo

o]_ulio]\:z_4 E EE-:]_
o|Z AAA| Y aNE Ui £
/\6]3 ?1‘;51‘% Q]X‘“fﬂ'—:f ?%]—O]—t‘l?liolc 9:]—‘6
mde gzstol

wolol A tjxlo] B
FAAT] g Wao] Ho|A oFslA wAE|
ole} o] @A) wzatolnio] thate] AR} AMESI
g1
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