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Research progress on animal models and evaluation methods of
Alzheimer’ s disease

XIE Xiaolu'?*, CHEN Xiu'**, KOU Ligiu'?, LI Yaling'*
(1. Department of Pharmacy, the Affiliated Hospital of Southwest Medical University, Luzhou 646000, China.
2. School of Pharmacy, Southwest Medical University, Luzhou 646000)

[ Abstract ) Alzheimer’ s disease (AD) is a common degenerative disease of the central nervous system with
unknown etiology and pathogenesis that has a large negative effect on the lives of patients and their families. The successful
establishment of an animal model of AD in line with the occurrence and progression of human disease is particularly
important for the exploration of the pathogenesis of the disease and the development of therapeutic drugs or other
interventions. Therefore, to provide a reference for researchers in related fields to select appropriate animal models and to
contribute ideas for the construction of new animal models and the development of new model index evaluation method , we
reviewed the technical method , functional principles, and current applications of animal models of AD globally,
summarized the evaluation method of relevant indicators, analyzed the advantages and disadvantages of transgenic and non-
transgenic models of AD, and generalized the application prospects and characteristics of cognitive behavioral method,
immunological method and imaging method.

[ Keywords] AD animal models; evaluation methods; AB; tau; cognitive and memory impairment
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(amyloid B, AR) UTIE I 1 1) & 4 B ( senile plaque,
SP) K tau £ i B2 9 R A I Il 1) o 28 2T A 0 25
(neurofibrillary tangles, NFTs) %12 4 it & 24 3000
ZHNEA AD, 3 2050 4AF i H AR AR IA 1. 15
21, PR E TR 2% R D2 Ge 3T, AD Bl 2 [
FANREBOLIRIN, HEEUSET AZOA 2000 3 2019
ARG T 145% LA b 7E 2021 4R 38 0 28 TR K
ik 3550 {236 T G B E R F R ORE K4
Ui ERIE= o1 NEEwA PN =N i N1 )7 Nl b 235 S K 6 R
A —hoA R 64 J7 75 BE IR M A % B4 T 917 R 2% figf 1L
TR A T, TR AD i R 2 FE iU
k. P, BT AD R HLE ARG YT AD 25112
IR AR SR T E R, AR BT ST AR
PR Sl A R N 0 & LR LR IR T VAN R T OF
FEAT AN B SO, O SR — Rl B s 1 3 )
BEBIARAEL AD 5 15 BRI 11k R 2 B b e 4
TG T PR PEAG BB A IR bRt + o L, A
SO s HETE NS UL AD SR K HAH K
TEARAYTEN 7125, LA S AR DG BRI A T 58 e 5 1
SRR J5 128027, O g ¥ 2 3 A 3 )
R 6 T B RAFR AR AR T ik S AT S B

1 ERSNER AD sh¥niE R pig

HAT, E WA UL AD SRl i 5L K AD
SRR AR FE JE R AD SRR, S LA AD )
YRR R iE of FE 20 DNA HOR D — D 2 E
RAZFENEE B S P ry FE 4, T3k AD 1)
FLUCERIE B 51O 58 A8 KL DAL 45 VE R A AR 2R
F ( amyloid precursor protein, APP) F&[H R ZHEH
(presenilin, PS) FEPH Al tau £5 LR 45 R 3L
AD BRI 2 L A AR B tau FE 1 ALSEY)
FA 5 AR RE fil 28 B BORh 28 RAE R B
T8 I 1 3 T - R 2 BT B il 4 T
1.1 %%EAE AD 3R

FRPEAR TR Fr J 3R 1) AD 32 2295 BRAERAE A1 FH 3
Y, B B SR 53 0 APP 5 PS LD/
R tau F5 SER/INERL L APP/PS/tau 5 3 R /N B R
BRI /IR LR/ BRI PR KRR
1.1.1 APP 5 PS :3PH/MR

APP Jh—Fh I BB T, B 21 SR el
() APP JE[H 4t iz 1A 25 5 AD HG%R
A7 B AL ED 2R 2 g 978 (VTLTF) | Fig ML 5878
(K670N/M671L) FI{E 5 AL (VT171) . PS K 7

914 SE AR F R PST A1 S Qe @k
PS2, HHEI X} PS1 A58 J& 2, iX Al e 42 o PS1
FE I P A TR B T i, Rk PST /N BRI A G T
HH R PGE D BAR PS R IL /N,
RETE . AD AH & 1) B 28 70 128 fk 72 2 B A8 9 A%
{ER B IE B VE M3 FF BE B, K PS 28 48 3L A 5] A
APP H LA AR FIBEH g 3Rk |

HR AR 70 T 485 2 1) 58 A8 JE R b RN i, APP
5 PS BEILH/NE AT 43 A APP BAEEIL K /N L APP
XUEFE RN S APP/PS FEIED/INER, X SEABE AR L)
AB BEH 5 A HUFC I T e B A5 o 2 ZEHRRAE, {H A
R BT B 14 58748 3 DRURNUE 31 F A [ 26 7 B s i
AL BT 2 57, HAKWER 1, APP FRER L /)N
REASTMHH T 248 F 0, 78 B0 588
HAN AR (H PR AD BRI B[R] . APP XYL
HILR/NE APP/PS LR /N R BL AR K 22 REAH X
AR LRI AD FEAE, (0l FIX 2 /N BR 2 S W Rl
A BN 548 FE P /N BR ARS8 T Ok, st A% 75 54 1Y)
WU R BB 23 0] S BG4 R 7 A R
1.1.2  tau BRI/ R,

tau F FE R /N FRGE 3 R 38 tau R R RH
P301L 1 P301S, Bl R IK A tau 5 (1 NFTs | i
FAAT WG, FEA T tau EAAIRIT Y
IR SN 5T . L SSAR AR 3 B 1l 5 5 3850 81 % A
P 4 R AH 5 1) tau 2 P15 2L, PR I 2 A8 L PR 7= A
(1 tau & FAFEREMERIRI AR TE IR0 L5 AD BE A
225 I AN B EIRTE AD BE P BEL
W Y tau & AT M BEAG2)
1.1.3  APP/PS/tau 3 A /N

9T T4 T AL, AD RRAE i i 2 AT u A
APP/PS/tau 28 FE K W& T B8 A E A AE BE R
FUNFTs B/NEL, X 2e/NR S R IB R — RS
/NERAH L, TCIR R TE TE MY FE BEBR B NFTs 1197 A5 B
] E AR BRI (AR E R
BEH 77 A= 30 B R JE T NFTs, ARBHERIF 3XTg
NERAE R Tz, A psIMY  APP™™ I
tau"" SARSEN  7E 6 1 i B VE Ry A TTAR B
ZRMEAR ACAZ RN A, 12 H B e NFTs' ™) |
KK SXFAD /N B tau™ /N R 2% 38 15 51 11
6XTg /NS SXFAD /MR EA W BILH 75 2 Ak
B B 3 S AR B, 4 H S B R
T A B TE B NFTs, DA 01 RE 12 i B 5 7
B (R T B 2 A S UE I SRR 5E 3
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Table 1 Commonly used APP and PS transgenic mice

N
il SRAF N AT BEH Cognitive and A AEAE g
Model Mutation Promotor Plaque memory Other features Application
impairment
e N r et i
§ A A2 L bl T
575 CAl K DURIH RGBS g inimnontsc
MWM:6~8 Al ks -
(6] o 8 months: frontal ’ Al e Eﬂﬂ_ﬂ Mechanisms of
PDAPP APP PDGF " MWM: 6~8 Dystrophic neuronal o i
X neur neration
C(_) o months protuberants, large numbers of curodegeneratio
hippocampal ol cells 4 olaques and
APP P CAL1 region g}? ;te : , iilr‘oun plaques, plaque formation
SRR vacuolated cells
APP single 7~8 H i KT
transgenic 11 H i 75080 [H“
o LR 11
mice WREILIES T U,
T  MWWS- S e ap SRl D B
Tg2576m APPKOTOVMOTIL PrP 1/1 ’ h MWM: 5~6 Altered hippocampal neuronal . ,l AD b
mOmS:  onths activity, abnormal gait, and ay researe
frontotemporal .
. soluble AB oligomer
lobe,  entorhinal
cortex,
hippocampus
PPRETON V7L 3 e B T MWM.3 A% S MR AD FITFSY
(8] , PrP 3 months: ¢ : D laques 7
TgCRND8 AppYTE r 'mont 81 cortex, MWM: 3 months enbe' 'p AU Ghort-term AD study
hippocampus neuroinflammatory lesions
APP XU AD FEEHY AB L
SN 5=7 J e RIZ K PR
APP double WHECR 10 7 i ZRAAEB
Ansoenic g H -\
transgenic K670N/M671L s MWM :3~4 A i FREE R B, AR 5 R Study on AB
. ; APP 5~7 months; deep 1, CAA
mice 7201 o PDGF : MWM; 3~4 o deposition,
AppY7'F cerebral cortex Neuroinflammatory ~ changes, .
months . vasculoid and
10 AB oligomer, CAA .
monthe. neuroinflammatory
hi N changes  associated
Tppocatipus with AD
Te2576 /N
JIEA s MWM:4~5 [ NP
pophan 2=3 AR e KARETLZRFNAREEPE R AR SRR IR
APP/  APPRIOVNTIL kg CAG Kb e )2 MWM~ 4;5 %I st s Nl o) T
y 2 ~ 3 months: ! Abundant  filamentous  and .
pspliol psoN4 Tg2576 months Study about myloid
N . hippocampus  and insoluble A,  astrocytes, . .
mouse; prions; Y maze ; . . protein reduction
A PN cerebral cortex 4 months and microglia
A;l%ﬁ%%é mouse CAG
VNG
APP/PS
e 2 I LT B W4T AB., B
mice W B S i o
APPRETONM6TIL " o e U SR AR E
EHEE A X. 3k PUEZSTVE S0 Y L e L 2 S SO U
APPTI6Y > months  old: Y H:4~5 S WIREBESI BAH O
5XFAD AppY77! Thy-1 cortex,  gradually Ak Neuronal loss, synaptic 5 .
Mi46L accumulated  with ¥ maze; 4-3 changes ABa induced
Psl - . months o neurodegeneration
PS8V age to other brain neuroinflammatory changes

areas such

as hippocampus

and amyloid plaque

formation in neurons

1 :PDGF ; ML/ MR ATAEAE K KT CAG ; B AN - 0 i 7 538 B-WLBh & A S

A RIS 0 ; Thy-1: J IR AL HR 1

BTEEE

1ZI§;PYP:HJE'1%_§5§&E sMWM ; 5 L3 7K B CAA I

Note. PDGF', Platelet-derived growth factor. CAG, Cytomegalovirus early enhancer coupled with chicken B-actin promoter. PrP, Prion protein. MWM,

Morris water maze. CAA, Cerebral Amyloid Angiopathy. Thy-1, Thymocyte differentiation antigen 1.
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1.1.4 ¥R HER /N

— U I DR R Y BB R S b 3R 3K AD P A
i, 41 Tg-SwDI /NE AT AB-GFP /MR, Tg-SwDI /M,
Feih APPSR VPON AR RLIN  FE 3 H W ER AR 22
M AR Ay R 2 R B2 R4 AN B b 149 /R 182 2 5 Jo B
Yo, T CAA #F5E™, AB-GFP /N R 47 A
AB,_,, 5 GFP Bl -G H A DNA R BL, 75X B-L3h
EFRSTES T, BB M4 i N = 3R i5 AB
SRR
1.1.5  FEREA/NR

R T A b AR A I DR TR ) 28 AR 3 TR kR 3R
IR S BU A2 N Sk 2 R 95 5 AH O 3 R Gk 1Y
ARG W& T B S AR AL A B B3R R i A /DN
Bl IEEREAIOEE hAB A FA/NRL  APP 1K &
AR htau FE PR BN BRI APP/ tau BUHE R R A
ANER, BLRDLER 2, T F TG R AT AD #7563 K 43+
JREFSE S AD TSR .
1.1.6 FEHPIRE

BEILIN K B BER P AD H51F , S5/NEUR L,
AR BRI S LW NS, B EmE
T BAT R B M R e T 25 5 0 (E R i
TN, 75 25 0 i T AR W >, Tel344-
AD K EUFI McGill-R-Thy1-APP K B 5 1, Aif &
WL FIE APP™/PSI*Y RAZT LB AD 52 5% 1) 9%
PRERAE Y Rl Rk APP™YTT SR H B
TN AT Ry e >
1.2 3EFEE AD shiiER
1.2.1 AR B tau & H iRl

Fili ST AB BX tau 8 I REPRE ™ A2 AD 3R
AR AR R R AR R 7 Vi T R e B
MR H o FE B SO S 5 AR, A I P i
B BIC 12 F1 R B AR ULELRI B FR AL tau 2B
2 TGS SP BT EL B30 12 B A5 R0 22 58 M
AFPL T AR EHYAE AD f ARt AR AR, 24
tau 75 [ B 7] 7= A NFTs FELER), IR 2 PR tan™" |
5XFAD /)N BUSE 55 BIARAE B8 ) 122 3k e f 751
HREPLHIE B AD L (B 75 i & Sk B e, 1R
KO REFA Y S E AR 5K tau F A MELLY BRI
N, o8 SRy s ik B 2 s, i W i A
1.2.2 A i s IRAR e i 2 sl B 28 R AEAR A

IR A Wi 15 25 3l ) 1 A A o L /D BT
FEMERBE S FdE N R K3, R4 1k 9 ot
TERGLAG S B 20 0 #2248 i AR L A E B RE A 25
AU | ELAAR UL 3, 1k SBAR AR 22 5% FH I sl
TS A, R S AR KRR L 5
SRR AR FE Rk 2 W v B A G i AR R R A

B, ORI ] 508, (ELT 3k LA J N Ts
1.2.3 Rt

R ORI IS ALCL, HE B B/ B B2
FHCIZ I BE R B i /R o, 2295 (H ]
RERILIE—1Y AD F51E, W 5 HAE B R4S
LI AD R
1.2.4 EALfRY

WIEEFEARIR PO R S B AR
B BRI 4, i 32 AWEALE i D2 AR
FRBNEE A, BN BRER R T ER
PERBIOE AT, PR AR L AKR/] /N RAE A4
JeI A BRE AR, HAT 290 B W A, 2% ) FHe AL B
T K A B AL R T | AR S50 05, 1H &
PUHI & 2 6 F 2 —HLR O IF R A KGE B, ARE
AR AE N R K somb i 2K sh i) A SR &
g, BN R K sh Wz A Ak, RE R B
SP, A KZREH B CAA, 5 AR &AL AD He A
B, SAEANRK LSNP H, i 14 2 sh ) 52 56 5 49
T AR A T HAA RS 1,
1.2.5 AR B R A

RABSEDOM AD SR F AR BN RR Y, fiE
TS AD B35 2L I 8 o RESS F, G SP,
AT HEHES AD &R A S HIFITEAN
1.2.6 YRRt Rl

IS ABE AR 1 4 P B LA A%, 2 T &
JEHAD ARG ERAFAE . 0T AR i BB XUy 5
A B2 > A2 e e i 7 5 4 03 i e afn & 4%
JIN R PR ) 2H 25 4 A AT R AR
B _FIRBEFII TG SP 1 NFTs, H 3 58 5 2R A%

2 AD & BIE K IBFRIFEM iR

NS ICICIIRERE BT 2O AR W hR S8 (AR I
tau £ 1) 5 FZH AR 5 1 BUR P S AR
RIGIVE RGN 51 3 A G bR . NI 5101220 RE
P R o X S 56 B AT iy B VAL T (] B o, A% O
A Wb 5 e SRR IR S o A g A B AR
Ty HE o
2.1 fTAZERIE

B ELAE Morris ZK2EE Y BIRKEE Barnes £
B RFRME SR (fear conditioning, FC) BT B 5
525G (novel object recognition test) | W37 % ( open
field test) , AR W3 5,

2.2 BREFHE

A3 S A UL A G (| A SO Y
{8, G e BN 434 ( Western blot ) 5 B HC 4 328 W% B
55 (enzyme linked immunosorbent assay , ELISA) .
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Table 2 Knock-in mice

17 Model Fy 3 5 Construction H§ 15 Characteristic
AB FIRET AT /N I, B RA T A PSIMHSY gy AR BE
hAB LR A /MR /NECAR BEAEAL A wm

hAB knock-in mice

APP JE AN
APP knock-in mice

htau 3 K &AM

htau knock-in mice

APP/tau S i A /N B
APP/tau knock-in mice

Humanization of mouse AR peptide

hAB %%ﬁ/\/]\fﬂﬂjglf\ APPK670N/MG71L R
APPEGQBC ﬁz‘ APPI716F
APPK67UN/MG7]L . APPE()93 or APPI716F are

introduced into hAB knock-in mice

AZE tau FEFEAC/N R tau FEH

Human tau gene replaces mouse tau gene

hAR Fll htau JE [ # A /N R4 5E
Hybridization of hAB knock-in mice with

htau knock-in mice

Compared with wild-type mice, the expression of AB is increased,

but only with PS1™*V mutant, AR plaques are formed.

VER BRI RIARIAT 105, rau R EIRD NFTS SRS
Amyloid plaques and cognitive behavior impairment, no formation of
tau protein and NFTs

Xt tau 85 1A A2 B B AR /D, TR O TR R, Al T T
QIE FTDP-17 MR 190

Physiological and pathological effects on tau protein are small, and
artificial phenotypes cannot be formed, which can be used to create
FTDP-17 related models

AT —5E tau B [, P EHEL tau 2 (F A0 NFTs TR,
A certain amount of tau protein could be produced, but no
phosphorylated tau protein and NFTs

TE /N AB IRAIRAL /N AR IKFF 3 B 5 A ZEAR TR AY 3 A2 ZE MR AR 25

Note. Humanization of mouse AP peptide, Three amino acids in the sequence of mouse AP peptide which are different from human are changed into

human amino acids.

R 3 ALYy IE B RE 28 BB 22 S AR

Table 3 Chemical substances damage cholinergic nerves or cause neuroinflammatory models

Y TER FHIE s {738 i
Model Substance Characteristic Advantage Disadvantage Application
IEEZi Bt AD PR RIEATY
Lipopolys- Standard
accharide (1)L TR AR LT neuroinflammatory model
AR AR AT TNF-o0 7K P T 5
45 (2) AL AT 5 (3) AB
DIRIRZ IR Z ) 5 (4) BERR (1) ZJini = I 4R 2h
A tau 5 (5) INHIFIEAZE) RN 4 52U %ﬁﬁ?%ﬁ AD %ﬁ*ﬁa‘éﬁﬁ
sk e SR (8 SRR EIR 2
sk SERAE (1) Neuroinflammation: glial 2z NFTs {XD Ef"”/ EH '
Neuroinflammatory iz cell activation, increased nitrite ( .l ) lnt.raventricular Studies f)ﬂ the IHVOlVGmCI'ﬂ Uf‘
model  Streptomotocin @ TNF-awlevels. (20 (1) gffeff; (2) mybie  injection s casy to  glucose in the pathogenesis of
Oxidative stress activation; (3)  Ha]#5m (— 2y 1~3 cause local injury of AD and the effect of anti-
AB deposition (lipopolysaccha- K424 iF #425%%  brain tissue; (2) Lack inflammatory drugs on delayed
ride deficiency) ; (4) Phospho- o EEZ5URBNTI ) of NFTs AD at different stages
rylation of tau protein; (5) (1) Simple operation;
Cognitive and memory (2) Relatively short
dystunction modeling time ( generally S BB Al A
Bok 1~ 3 months, depending (Ingar) FHOCHITSE
il 2! on the concentration, site Study on oxidative stress, non-
Colchicine and number of cognitive dysfunction (e. g.,
administration ) anxiety)
e R s s — e
IRAE 22, AL T
192-1G- TR PRI
in'? Cholinergic nerve loss, cognitive Study on specific injury of
saporin g , cogn N .
AngRERZ: and memory dysfunction AD FHIER—  3EL cholinergic n‘eurons m
D i AB R N basal forcbrain
Cholinergic nerve Single  characteristic,
injury model difficult to form AR
K ﬁ:};ﬂ;qzﬁ%{&,ﬂ\%” 512123 deposition and NFTs AR 25T
2z (30] HERET . Research on anti-alzheimer’ s
. Decreased Ach level, cognitive
Scopolamine drugs

and memory dysfunction
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Table 4 Aging models

A 5Tk g s AD HFiE = 791 M
Model Construction Animal Characteristic Advantage Disadvantage Application
ALK F
- IR 2 AP 1A R - . B .
D-2f FL A T ol ‘ 5. fi do5 170 fepesdets L5 A
VESF RS T TR, F s MAR AR, 1 17 2R f‘/)tﬁ%qqﬁjl; /jT:SP i
N N RISRER T ~ - o LN ; g AL g 2
#RE Sl N e AN AP MR, 5 H A NFTs T TR Eh LAY
fe ey [32] ]3 Jactose | j(Eﬂ’ Increased levels of — ZEHAA Beh ” d Ao
-galactose i 5 avior an
Induced . ,gd actose 13 _L oxidative stress, dose-  Low price, simple . ehavio a. . Behavioral studies of
. injected Mice, . . . immunological indexes are . .
aging dependent  cognitive  operation, high . the efficacy of anti-
subcutaneously , rats . 2 . different from those of .
model . . and behavioral repeatability, similar . ] aging drugs
intraperitoneally . . natural aging. No SP and
disorders, and to natural aging
or by gavage d q NFTs are formed
ecrease
immune indices
7 i 5, 92 5% W
N . B, E NI
R TIRERE 0 ; . TR,
oAb MR EEM T 0
AKR/J /N BUPE o e o RIERES MR . 1231 1k B 5% % 955 Bl
e AL N e tau EE,&EE@*& 561 * ﬁﬁ*ﬂ%ﬂﬁ*,xr}?ﬁi# o
M i i A % R RGN A $4 y OSSR (RS R T2/ B
fip ) FHAS ] SAMPS A v a Short life and B A BIFFEAS A . B
R il . N Learning and memory . . This model’ s pathogenesis L .
Senescence AKR/J mice Mi dvsfuncti AB experimental time, . ' L is not Study on pathogenesis
i nction is com so it is n
accelerated ~ were inbred as e dys u: o save resources, the s '(loblp TX’ lh(; s o and therapeutic drugs
model ancestors to eposthion,, occurrence of learning S%“ able to s u- ya of age-related learning
. phosphorylated tau single mechanism
obtain SAMP8 wein. hich and memory and memory
pr(') e",l’ et impairment induced dysfunction
oxidative stress levels :
aging model
more natural
L g e OERE, 5K . :
AR S RITTRR, ) o O S s e K B SR
K%k KEgme i CAA ) M, A 35 RN, JE NFTs JE
#4*) SP, cognitive and Ll Long lifespan, expensive
T g o Most physiological . 6 resp U p., o
Nonhuman behavior disorder, and similar to late- time-consuming, difficult to
primate mostly CAA t AD on h ’ feed, and no NFTs formation
onse on human
HIEARKEIWMIL, 5
I JHIRIREETE R, KMSH 56 1 DL 15
N 4 7N B Sk 9 B4 S T 2 -
Natual aging Natual HEARKEGHY Ai}\ - 2:25# %j( » A1) jﬁ%mn .
: Al P o —— S A BE LR AE IS TR T,  Aging mechanism
model aging PULRLGS e df ATIE, 5C 56 Ji ) o TEF B AD £ 1F I 41 % and drug research
PRIGHR, %) SiCie S IO R " £
. Thfk %ﬁﬁ /\E\~/\
W 2 jJHh[; N HiA . Compared with non-human
g [35] Oxidative stress and Compared with non- . ) )
W) . Lo . primates, rodents have lower
immune indicators human primates, the .
Rodents homology with humans, and

decreased, learning
and memory
dysfunction

experiment period is
shorter, relatively
economical and

time saving

their brain structure is quite
different from that of
humans, with lower cognitive
function and decision-making
ability, and without adequate
characteristics of AD

TE : SAMP ; P2 b/

Note. SAMP, Senescence accelerated mouse prone.
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Table 5 Six behavioral evaluation methods

g [39] 4] s g [ 42) s a4
#igr Morris 7J.<¢.'5'. ¥ @i’f‘:’:’l‘;[m] Barnes K AR Iﬁ%#w‘%’”\?ﬁ A
Introduction Morris water Y Barnes Fear Novel object Open field test
g maze = & &
maze maze conditioning recognition test
L JRGHTS AT HL IR Y g B 82 )
N e S ARAE T N 3
s KR KERR St DISTRREET p TR T -
S 3 y ) Y -
l, Circular pool with an Trisector radial X B X X A glass experimental ’ X - X
Device . A platform with holes of ) X Cube box and three objects A cubic box
underwater platform labyrinth box " K chamber with an electric .
uniform size at the edges d at the bot for identification
grid al e boltom
RNt T30 < 7 B 127 9 S PN ANV M K RV Y ESPS
AR RE K BE B o B RSN R K . - N N - N
%vzmy e &ujﬁm ' S HRE E AR B ) R TG A 9y ok 22 O i
7S = * YRGB B y N =i —
WH“_}"T Incubation period Number and days of training Aﬁ( AR LT W LR (i E_?' ) ) AT AR
Evaluation L K Time to find the target box, . Difference in the exploration R
L swimming track, path required to reach the 7 Time at rest ) Total distance
criteria lenath weed ard. the mber of number of errors, time between the two
cnetts speecs ’ .e fumer © total distance objects
and number of wrong reactions, the total
platform crossings reaction time
D AT, (2 . "
o I o (R Q)T ()RR,
(1) B 4 i, 7 % 0L, Hl&”&‘#*ﬁi%ﬂﬁiﬁﬂ INEEARBREE AD NRL (2) FEAMERIIAE H 1T 3h
N - L) VAEAFH N N 2 - -
RRG (2) RZhd, W gy ONISIICOERR S S R
FLEARIEY, SRS T (DB, (2) AR ?I:ﬂi’ Sy D,]I?% 1 YL 2 57 RAPPELE Mo RAERITRRAT Iy, 3 9250
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