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[ Abstract] The apolipoprotein E ( ApoE) is involved in cholesterol and lipid metabolism in the brain, transporting
cholesterol to neurons and removing lipid debris to facilitate myelin repair. ApoE4, one of three subtypes of ApokE, is the
most important genetic risk factor for sporadic Alzheimer’ s disease (AD). ApoE4 increases the deposition and reduces the
clearance rate of AR, enhances hyperphosphorylation of Tau protein, induces abnormal lipid metabolism in the brain, and
impairs the brain and blood-brain barrier. ApoE4 transgenic mice were used to study AD pathogenesis and prevention.
ApoE4 transgenic mice showed decreased abilities in spatial learning and memory at the age of 9 months and a pathological
phenotype related to B-amyloid at 2 ~ 4 months. At 4 months, total Tau and phosphorylated Tau levels increased, and a
loss of neurons and damage to dendrites and synapses occurred in the hippocampus. ApoE4 transgenic mice have been used
to study the prevention and treatment of AD drugs such as the GABA neuronal receptor agonist pentobarbital, the glutamine
antagonist JHU-083, epidermal growth factor, inulin, and curcumin. This review provides a reference for those applying
ApoE4 transgenic mice in AD research.
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BAT /1% 2 5 BR ( Alzheimer’ s disease, AD) J&—
Tl DL P 2R AT PR , 2R Iy kAN
DREIRAL G123k A% AT g i A8 55 AD %
7 AD BHA B Y 63% ~ 70% . Mk AR
DU BEHURT Tau 25 i BEBERRALIE L) 22
LU L, K2 0 T RS20 1) B B AE
AD KImHILTISE 2% 384 1 AN B i PR I e A 5006
Sy, R R A SE IR B ST 4 SRR W, ApoE4 45
PLEE PR B R B AD ol | fi T 20 354 1 1 T
F {H ApoE4 S AD KR ML OR T2,
ApoE4 FEIER/INR A2 FH T AD &S AL il A1 By
HAPIRITTE . ARSOW ApoE4 55 3L /INELAY AD
PEAR S HAE AD BEFE b B 3047 R Ge 2538, O AD
FHOCHF TSR UL 25

1 ApoE4 FHEE /N

1.1 HEEAESAD AEMXER

ApoE J&—F Y 299 A2 JE R Ak KL 4 ) b A
0 TEAN 34 x 10°, EEAENFA R, Ead 5
JFFI75 R B 5 P A v e i 2 L I A s v O
BVEF'S [ Bt e R P = A, it 2o R
P ST ST A = A T ) 2 TR DN e o A4 i e
hanh R EWl L R EEES
55 1R R EE A AR, 32 A R R e % )
o0, It HIEBRAR B i i DR kg e 2

ApoE EL A 3 Fh = B Y. ApoE2 ., ApoE3 I
ApoE4 (3 1), ApoE2 Z 55 & AT IS /K fig
R IT TS | See A1 e 2L B2k, ApoE2 B
RCHH B , 32 75 B o B b 2 S T 4N 5 ApoE3 2 55 R
JET R B A, A1 2 BRI A ik BE A R H
“ERANREE 1, i L A 2 B v 20 At AR A 7R
B EE F1 A3 e # OC BE VR A, B I I 3K B T K
o , ApoE3 b fE e i # 42 oT Rl 1) A= K ;
ApoE4 N W LIS & S H il = WRAS & 1, 7EAR Hh 35
Fe, 35 ApoEd4 1) BTV I T 40 it | i 48 o I [ B
FURE NG 023 WA 20, i 3 45 4 BE 11 S W, 3 BL4n i
P ApoEd FEfEIEIN'™ . ApoEd ZEMSMFIA N 54
MR LT R A K MERE LT MIIRE", Apokd
WO IS R A R A R A A B RORE T I, %
T 1% T B 1T A 5 v 9t A A I 5 B R A
5 ApoE3 t L, ApoE4 fE#E T 8 2 A= K = i [H
T (ARF6) Fik , TEMRIH N BRIR il 4R ATP 456 &
iz K A1 ( ATP-binding cassette transporter Al

ABCATL) , Ff-BHASHAE 40 M B RO 3R, B o1 22 1
ApoE4 T [a] T34 IR T ABCAT BRG]
BRI ApoE BIRES] ' . JfH., Apok4 4 {i 2 K]
DA AR %) 7 X3S I AD i XURS: , B — 4~ 45
VLAY g4, HAEH 10 AD B KUK 2338 m 2 ~ 6
%, AD B RIRAEISARET 7 ~ 9 417 ApoEe2 N2
— PR SR AL AL, BRI A7 TE ApoEed 453 B A
] LU 2 50% 19 AD RAEXEE ™ ApoEe4 4t
AT FAH L 5 M R AD KU B &, WF 9T kB
ApoEed JEPIXT e M AHIRE S 2 A i 2o Xf
SHEXSH5ENIIT RN, FRIE65 ~ 1582
1] #547 ApoEed FER B AT, Lotk AD 19 XU
SRR 4 £,
1.2 ApoEd4 HERF/NREEWFHE

HAT, B &7 7LD RIE A ApoE3 5
ApoE4 5 FE DR /NEAh &R (3R 2), £ A . NSE-
ApoE3 NSE-ApoE4 , ApoE4 | ApoE3 . GFAP-ApoE4 11
GFAP-ApoE3 /i &, H ' NSE-ApoE4 Fl GFAP-
ApoE4 FEEEN/INRAE 12 H i H B2 6] 57 1 1242
REJT RS, T ApoEd % HE PR/ AE 9 H i 3R L
HZS )22 TG BRIE Y o TEIXSE R, ApoE4 #%
FE PRI B i Y, A SC T B 28R 0 & /D BRUAE
AD RN BT R
1.2.1  ApoEd4 HIEA/INR Y 2= 1012 D RE

Kim Z505% 3@ 557 Morris 7K 2K & ( morris water
maze , MWM ) SCHG X 5 e /N BRIEA TR0 %2 B,
ApoEd % H PR /N 5 B A2 A (wild type, WT) EJ
CSTBL/6J /N2 8] 5 2] ICAZ iE ) JE 22 57, 1T Kou
AR 0 A IR HE HEYE ApoE4 FERER/N AT
WT /NS, He27 7 S0 06 sl v R S0 4 G 00 481 2 R T
Houo b | H ARG RS B I [R) R0 H AR R BR i 3h i g 1
4595 . Hartman %‘;[3” . Chouinard-Watkins Ze[32) pi g
R 12 i ApoE4 BB/ LS WT /) BU7E %5 [1]
2SR T CZE ], Wang %5 3@ 5 Morris 7Kk
BRI % BF (radial maze, RM) SCE6HF5E 13 ~ 24
H 1% ApoE4 B 5L K /N BRI A 25 18] 2 ) i 1L DI RE Y
#1457, Chouinard-Watkins %5 3 32 37 5 9 441 1)
(natural object recognition, NOR ) SZ5 #:91 12 H #%
ApoEd4 FEELA/INEUZ B ApoE3 B HE A /N EUAR LE
ApoEd B KNz B BE 25 14 U AR R AR,
SR o RN RE S R AT, Siegel 451 il
1 3hE % S 55 (passive avoidance, PA) & B, 10 ~ 13
F s ApoEd 5 /N EURIEE T ApoE2 KL IR/N
FERUCEO /D | i I 2 1Y 3 sl v DR 0 4 e, 0
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W BN Ik 2 N BE FT A B2 B0 F . Siegel %0 E4E T
FRE (elevated plus maze, EPM) 3L 45 F 2B | 10
~ 13 H#% ApoEd % /I [RAH AL T ApoE3 il
ApoE2 % 5& [H /N B, #F T R 155 B 1) 8] ( open-arms
time,OF) i, (HJ& Lin 2 AR KW 12 A
ApoE4 BEFLH /N ApoE3 #5 3 X /)N RUIT R 152 B4
Asf B AT A F 8 B9 Y X (open-arms entries, OT) JG
225, WIREAS 5250 (light-dark box , LDB) A&l 4%
R 12 i ApoE4 AL/ N UL T ApoE3 ek
PRI/ B A 452 B IS ), AP 1 AN BB ZE ApoE4
INEUER A EIETE Y, 2R SE 5 (tail suspension
tes, TST) Z5 K07 3 H A1 12 A I3/l ApoE4 ¥
FER/NRE ApoE3 % 5 K] /I Bl AN 2l i [1] G 22
ST K AR 4 S2 5 (sucrose preference test, SPT)
S50 3 At ApoEd Fe L/ LS ApoE3 e BE P /)
S 7K i 22 48 B 2 57, Ul BH AT TRRTS 2 .
FI AN, R SE G (rota-rod test, RRT) & HH 12 ~
14 J1 1% ApoE4 LRSS T WT /N, TERE 4%
A ER R 4 U S sh D ey 22
LR SE 4 R R B ApoE4 B LR /N Bl A0
1Y RERY S 05 BAE 13 AR DR, R AFE S

B4 > e 12 R A AR BEAZ R (A HOR R
IR SMAE S (R 3) .
1.2.2  ApoEd 3L/ EURHERFIE

XFF AD MRRIEER B AR A AR BEH AT WIF5T R
I DAB %% {8 19 %2 3% 4H b ( immunohistochemistry,
THC) F AR MENE 3 H i Apokd 55 K /N FRUIW B2
2, K ApoEd F BLH/INERA DR AR TTAR, 10
Fi ApoEd B:E/NRE 2 oA B3F AR DI,

Tau 2 i BEEBERR L2 X 8 AD o5 — Rk
P NFT AR | Liraz % R Fl mAb ATSTHC K5Il 4
H % ApoE4 Fl ApoE3 5L /N BRI E B R 1k Tau
FE AL Tau 25 &5, A CA3 Al CAL XA
ZI0 L K DG X Bk f 22 0 P I B R 16 Tau F1
Tau /K- 25 F ApoE3 H L F/NRL,

XM AR FR AR AL, 8 i s 4l Ak B AR A 9 H
/N Z B, WT /NS Apokd 5 58 R /N BRUOKR
W E R, KB ZELE . Wang F5 i 7T
GRG0 12 11 24 7 i /)N B A AR L 3] ) A
1k, &P 12 A% ApoE4 3L /NS ApoE3 %% 3k
PRI/ IN BV 5 T B )22 A REL 0 03] oy 4 i A BRI L £97) T
#5524 A ApoE3 % 3L K /N UM EL , [A) 1%

1 FHIFEA E KW EY2EES

Table 1 Biological information on subtypes of apolipoprotein E

MY W N ‘
R Amino  TTHE ‘ HIN L
WA FLp s Base pair site acids (x107) FIKTRAL 2k Ei] R if] 2 50595
S “i . Cj‘ ti Formula Express Recent Pheno- Distribution Disease of
Sublypes Lenotype Rs429358/ weight parts eoepror typic in the participation
Rs7412 112158 (x10%) population
MgIe BB A i
NN T N = INANY 70N N . N5y B AD e D,
Bt ek AD % S
Apok2 e2/¢2 TT/TT Cys Cys 34.3 Neurons, astrocytes, liver, HDL  Reduce AD 8% Not susceptible t'o AD,
g2 /€3 TT/TC heart , lung, spleen, .. coronary heart disease,
stomach, small intestine incidence but
thymus, bladder, uterus, rate macular degeneration
blood, arteries
FRATES IRk, Hx
ApoE2 FHIH] e N
€3 /e3  TI/CC o . HDL, IEW2EHA LA A
ApoE3 &2 /e TC/TC Cys Arg 34.0 It is 1denll'ca.l with  ApoE2 DL Normal gene 77% Common gene
except that it is not expressed
in artery
Syl AD R0 | N
. L ¥ AD & TEL R E-3
ST I A SAD B MR
£3/e4  TC/CC LN LDL ) .
ApoE4 ed/sd  CC/CC Arg Arg 34.1 Neurons, astrocytes, lung, VDL ?n(,feabe 15% l\‘lol suscepllbl.e to
wl incidence Coronary heart disease ,
spieen ovary rate of AD Cerebral infarction |

retinitis pigmentosa
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F2 AFEFR ApoEd FEIEP /N LY 25 [ % 1L Ak
Table 2 Spatial learning and memory ability of ApoE4 transgenic mice

X IR/
; . Btk AR R Livalllling:4] —
FEPFRIR ’ ’ G i
,J‘ A ;E{Ei ,J_ A GEE Control Month ~ Testing Period of $ihs xﬂﬁ
Crystalsapien ~ Genotype  Promoter . Index Change
mouse ages methog detection
strain
#2H HEHETH IR I 1
Learning period Escape latency
ApoE3
o 1 3 33N ]
K [22-25] LiRlllE: P BN
ApoEd-TR — Apokt Apok3 9 Detection period Escape latency f
T AR :
Detection period Escape latency
Ol BRI
NSE-ApoE4  NSE gl wyw AL R 1
Detection period Escape latency
ApoE3 K e (1)
18 WMW . . 1
Detection period Escape latency
N 2 WS BTG 1 h A HEAHE B VR
- 1 hour interval after Number of times to enter the l
man ApoE3  gl21.2sl Y™ learning period new arm
o .
2> WIS TE] B 24 h A6 HEAGHE (UKL

24 hour interval after

learning period

221

Learning period

GFAP-ApoE4 GFAP

wT 1212821 wMw

Number of times to enter the -

new arm

HEETH IR 1

Escape latency

SERR B, ARG IR A5 B N

HArg fRiz 3l fE &
ez 4 Number of platform crossing |
Detection period Time spent in the
targeted quadrant
Distance in the targeted quadrant
Ee T TR B | BRSO - R, (TERN)
Note. 1. Indicates increase or extension. | . Indicates decrease or decrease. —. Indicates no difference. (The same in the following tables)

ApoE4 FEILIR/INE Y K J2 ¥ B B9 AR 3531 o 4 ik
PRARG LU 3 BRI, U6 I 2 2 il T S 4 e
Dolejsi %[42] gE—03@ 1 THC A 4 A % ApoE4 5
ApoE3 5 [K /N B 5 52 fil i 00 £ Wk R B o 1K
( vesicular acetylcholine transporter, VAChT ) , & ¥
ApoE4 5 ApoE3 FIEN /N fil ir VACKT 7K-F-AH
L, (HJE X ApoEd B5 B /INEL CA3 I CAT ¥ 55 3
X 5 fih iy 58 0 4% 2 R % s 1K ( glutamatergic
vesicular transporter, VGlut ) Y 4% {4 5 B A 8 T
ApoE3 FeIEPI/INGER , W ApoE4 525/ TR 5
A SR AE M 2T . X GABA BEMIZTT,
Andrews-Zwilling 250 Li 25 5@ 32 i 1 A THC #t
GAD67 FIPUERIMER R EXS 6,12 ~ 13,16 H kA
/NFUIEEES 1Y GABAergic M ) 45 70 5 5 43 BT & B,
6,12 ~ 13,16 A B HHAHEL T ApoE3 FEIE [N /N,
ApoE4 LR /N AR 8] GABAergic #1404 I 3
Wb 16 R H) ApoE3 $23EP/INEL S Apok4 §% 3k
/NG CAL X GABAergic #1204 L2252 . Sun

4050 Klein &M @ ot AW B Y @ ( biocytin
staining, BS ) IEF 5T 45 2R R MHEST ApoE3 #% 2 [A]
/B, ApoE4 BEEIR/INEUTE 4 7 i i i b 28 5T
IR 3 A /b A B St ELR S8 FE A, 78 7 H i it
HAC AT Rl B R EE, L
AU 3 5o A B R W AR A% ( confocal microscopic
images,CMl)m%%%ﬁﬂ], S AERNEAL, 6
~ 7 F 1 ApoEd % FEPR/N B Sy B ph 2 oo 28 K
BE M 4r B b, Zha NG 5T G R W OL
(immunofluorescence , IF) Y& {0, 43 5| K¢ 3 H #% 1 9
J % ApoE3 il ApoE4 e L PR /)N BT £5 1 2 22 58 i
PR 58 fh 25 & 25 11 1 ( synaptojanin 1, synjl) & 3 3
A% ApoE3 il ApoEd 553K /N UIRE A1 EZ JZ synjl
ToZ=5 B2 9 A Apokd %58 K/N R H FlRZ )2
synjl kKL ApoE3 B 3EP/N LR, iX 2L 0T 5%
gERPUR B IRBE S GABA BEMT &Ity £k M
Z2TCHR S8 5 5 Ml i /b S 5 3L ApoE4 e Bk PR /N B
M2 46 A
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Table 3 Cognitive function of ApoE4 transgenic mice
IR - Hi o Xof B/l GrRIER Y] J5bi AL
Cognitive Month Control mouse Period of A -
Methods Sex . . Index Change
type ages strain detection
3 SRR -
‘ Learning period Escape latency
5130 T Male wT ) T
Aernl 5 sHE VR IR _
Detection period Escape latency
#2IH ST R 1
Learning period Escape latency
9l A Male wr o SEIRUH, R IR BRI T
O . Number of platform crossing, !
Detection period X .
time in the target quadrant
T R 1
22 511 Escape latency
Learning period Sk o
12133.35] HE Male ApoE3 er dﬁm(l%f; -
Swimming speed
iRl H b B 452 B I (8] |
Detection period Time in the target quadrant
eV R 1
2231 Escape latency
Learning period e vk
‘ Swimming speed N
24033351 Jfi: Male ApoE3 B ° o .
FI ARG R 157 B 1] l
MWM o I3 Time in the target quadrant
Detection period ZEIRREL
252 33042 Number of platform crossing N
Spatial learning 2] e VR R D 1
and memory Learning period Escape latency
~ o B
16133) i Male ApoE3 El TZF%I‘E{T B Bisf 1] |
e Time in the target quadrant
Detection period b RV AR 1
Escape latency N
2~ 1 BT R I WDk S _
e Learning period Escape latency, swimming speed
- IE — o S e v K
120 e, male  APE3 - I 5 A28 I, 5B
N . Time in the target quadrant, -
Detection period . N .
number of platform crossing
13 G . %33 SR
[36] . poE3 arni i scape latenc 1
~19 Female Learning period Escape latency
2 1 HARG BRI P S 1
15 W e WT Learning period Target quadrant swimming distance
~18"7 Female, male Ky b 4 R 7 e ] .
Detection period Time in the target quadrant
2~ 1 B BRUCE 6T R3] 1
12 W e WT Learning period Escape latency, escape latency
RM- ~ 145 Female, male K SR YR 3 £ 101 N
Detection period Error times, escape latency
5251 HERE (R B AU )
BZ (%] e e Apok3 Learning period Escape latency, error times
Female, male ioRlIEG] bl SN IR TP B
—— I Detection period Escape latency, error times
LR /RN R
s T S
He [32] i3 jl?(:l: _ iz ghiE B
New object NOR™ 12 Female, male Apok3 Moving distance f

recognition ability
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8R3
N S ; : PON UNERTES SalLling: —
e PE o 9 GnEER b 1t
° ’ Methods Sex L o Index Change
type ages strain detection
B 3 Il e R
i ) M i HEBU
Passive PA 10~ 13 Female, male Apok:2 Error times !
avoidance ability
e M SRR ATRRE -
3L ApoE3 - . .
Female, male Open-arms time, open-arms entries =
i TR BRI, AR -
e e Apok3 - PRI, AT
FEIRT 4 Female, male Open-arms time, open-arms entries -
Anxiety . W e T 45 B sk i)
- [34] N _ T A
10~ 13 Female, male Apok3, Apok2 Open-arms time !
LDB N VA 15 I (]
[32] N —
12 Female, male Apok3 Open box residence time f
E e 7K A 2 T H
Q [35] lﬂﬁ N _ Cl H _
ST 3 Female, male ApoE3 Sucrose preference index
T - W {6 £ St
. 3 ApoE3 - . . -
Depression ST Female, male Freezing time
X BRI
12[35] lﬂﬁ\l‘ﬁ Ap0E3 _ 14 szﬂﬁﬁﬂﬂ _
Female, male Freezing time
B PRRE S M. e
. : 21 579 k11
Motor RRT 12 ~ 14 35] M N LE WT _ %%L{’?I—H HTI] i

- e Female, male
coordination ability

The time stayed on the rod

ZEA VL LW A R R B, ApoEd 5 FE TR /N fL
153 Al B AR A DR UIRL 7E 10 A il
AB PR EHZ 4 AHIES Tau & FIBERR LK
PRt T, A E PR AE R GABA REFH &0 /b
JEA ST AR i 2 T B 5 0 B DI R LR R R
W PEARN T S AR S AR I 22 B 28 4, X LB 5T
KW, ApoEd FeIE DI/ B AT AD #5055 PR AiE
(%4).

1.2.3  ApoEd R [R/IN R AR # A {2 71

ApoE4 FEREDU/INER T2 2L AD FEN AT o
5 B RAE AN, AR B A R B — Sy
(3 5) , 0 AHE T ApoE3 $%3E [K/INEL, ApoE4 %
FEVINERAE 2.3 ~ 3 A IR i B B R i o 4 it o
Ca™ MATPEREIR' S 7E 4 A1 12 e M T 2 fik
IAPEREAR, H 12 H %5 4 % Apokd 53K/ B
HHCHC S il 355 PERR AR 57 7 s, A % b b 4
TUR il A 1855 , HE R I 2200 A R %A PSR ik )
I ( spontaneous excitatory post-synaptic currents,
SEPSCs ) [ B R[] S, X Ar AL 4005 . 4,
55 ApoE3 $EEER/INEURH FE , ApoE4 B 5k PR /N B &
R JZ T ApoE , ApoER2 92635 (12 J1 i) ) o 4y
PEERTR 11 G (12G) K- (10 F#3) P B AIL, [l A
orp ) @ PR L B . %% FR ( phosphoinositol
biphosphate,, PIP, ) (9 A #%) ™' BH [# B (12 A

1) 7 = W B2 IR (adenosine triphosphate , ATP )
(16 11 18) s 5 HEI T AB., K 55 75 (2
~ 4 H ﬂﬁ{\,\) [50] 5

2 Apokd B5 AD B% FEHLE

HETA AR 45 R R W], ApoE4 25 AD [ K9k
HLHI AT BB S 38 i N AR TCAR It b HL v B %
Tau 2 52k BE W B2k | i A 57 [ 45 49 B i o A Gt 5
W, TR
2.1 ApoE4 35 AD |1 AR fRIBRIFE A

AR NI 37 I = 2 3 3 A4 i ek BRI il o
fit ML 5% %2 ( blood brain barrier, BBB') A1 Ifil it & &
B (blood cerebrospinal fluid barrier, BCSFB ) iz %
8] JF Y (interstitial fluid, ISF) 5 | Vit 8 2% LL K2 i B
(cerebrospinal fluid, CSF) W Wi #F A Ik B 1 3 &
i LDL 2 KM X 1 (LDL receptor related
proteinl, LRP1) 2 Kk H ApoE Y EZZ K 1ZHEH
T 22 ik 200 i 2 AL AR5 ) i 28 s rh R gk il i
5 H A 5 IR AR (1B, LRP1 BEAS IR B I 5 3k 45
30 ZRMEEHFIDIREA IR B BC A, (245 ApoE JERIFE
HiASE A AR . LRP1 & ZWE W Al LI/ Sop
2ot RIR RN /N B A 10
Y SULAT A 0 P Bz 40 B X AR AT BR . ApoE 454~
WA 5 LRP1 45 & B9 RE /1 /& ApoE4 > ApoE3 >>
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ApoE2,#/R8 ApoE4 5 AB a4+ ME4E & LRPL, i
AR BRANMIE BRI LR TR, AR RV, &
WL ApoE 7] LUE B 0T 10 AR HERAEMR, H
i ApoE4 H Apok3 2 et AR JR4E, ApoE i£ L)
SRR G 7 A AR FERIR MK (ApoE4 >

ApoE3 > ApoE2) 7% Al ApoE4 H ApoE3 Fl
ApoE2 TRERSE AR LA EHEAT ApoEd A
RIE) AD S8 Al RS IR t BLAT L H4F AR SLTT 1R
DURRAE A 0 X BB 58 T, ApoEd 1l it
AB HIVLHL,

F 4 ApoEd FEEER /N B S FRARAT

Table 4 Pathological characteristics of ApoE4 transgenic mice

Eiz1 Ttk Xof /IS B 2R A tifina i
Index Methods Control mouse strain Month ages Part Change
N ApoE3 3031 JZJZ Cerebral cortex 1
AB DR A egatl IHC
k B aggregation ApoE3 103! J2)JZ Cerebral cortex il
p-Tau THC ApoE3 41401 55 Hippocampus 1
HC WT glatl KR Brain -
e i 14 4 )
fiXiZ= 4 Brain atrophy — AvoE3 Hippocampus, cerebral cortex
po N
. Ty '
Hippocampus, cerebral cortex
VAChT THC ApoE3 414 355 Hippocampus -
VGlutl THC ApoE3 4l40] i 5 Hippocampus i
o Ny )
- Avok3 Hippocampus, cerebral cortex
synj1 pol! ;
oo 51 2 ;
Hippocampus, cerebral cortex
wWT 6L+ itk [ Dentate gyrus !
CABAers; TH ApoE3 12 ~ 130474 HitR [l Dentate gyrus !
ergic
& ApoE3 16L4744] Rl Dentate gyrus l
16044 55 CA1 X Hippocampal CA1 region -
R KIE R GeBE
Dendritic length, dendritic BS ApoE3 4l46.48] 55 Hippocampus !
spine density
S fil# . Number of synapses BS ApoE3 7L45-46] T H Amygdala }
2T %€ Neuronal dendrites CMI wT 6 ~ 74 55 Hippocampus !
RS ApoEd FeIEDN/IN A A BILA {0
Table 5 Physiological and biochemical phenotypes of ApoE4 transgenic mice
A AR TR Tk A AL GRIIEEE S
Biochemical phenotype Methods Month ages Part Results
AB FLISA 2 ~ 4l4] 5 Hippocampus T
“ 181°] K Brain -
N ) 4[4 55 Hippocampus 1
SR AL 36 1 A 12145 855 Hippocampus !
Synaptic transmission intensity Electrophysiology
7146] 1 H Amygdala 1
K= Y
PIP ﬁ)&(ﬁl*ﬁ@hﬂ/f [47] o T . .
2 High performance liquid chromatography ? 1 5 Hippocampus !
i S - B !
Cholesterol Gas chromatography 12 55 Hippocampus
ATP ¥R BEM & [49] % Brai
ATP Determination of ATP concentration 16 A Brain !
p sk Y 1 =
-ApoE ‘AI_)OERz RESEES Western Blot 12031 . 5 KR !
Protein expression of ApoE and ApoER2 Hippocampus, cerebral cortex
N, 24 [ =R - > >
(A; {n ’ %@Ejﬂ%’iﬁ?k 2.3 ~ 34 %5 Hippocampus 1
Ca“" signal Calcium imaging
LG ELISA 1011 W 7 )2 Hippocampus, cerebral cortex !
o 3

A Hypothalamus -
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2.2 ApoE4 25 AD 1 Tau B0 EBE L RE
BT X

Tau 5 it FEBERR AL AT 33 Tau 2519 3 IR
PR MR 22 4R 22 | BV 28 21 4E 98 45 ( neurofibrillary
tangles , NFTs) , W58 &3, 76 BB A I & PE Tau Ji 48
BT, ApoE HY e4 SR HE A 5 R X B ph 28R 17
Mg e d AR B B I OGN TER T Rk
ANZE ApoEd ByHE L /N, Tau 88 1 85 R 1 /K1
Th , MAE IR BN 335 Apokd WA 7R
Tau & H IR AL KE T ,IXHER ApoE4 7E 4
22T Tau £ FBERR AL R FEVER]
2.3 ApoE4 35 AD I ik R FE R AR

FAR TR, TC A Y hn ) AR Al Tau
Ay AR A A DR T B R A I AR s TR T
LA e k& A G T 4 i 4 R BBB 54500 Itk
BBB #1585 A Ry 2 DA A1 ) B B A 1 B0 A ) A
Wt TP e At AR 03 1 A b Ak T o
IR TR F 32 4K-B (soluble platelet-derived growth
factor receptor-B,sPDGFRB) , 5% & B ApoE4 #5747
# CSF 1 sPDGFRB /KP4 finn, HHHE fin 5 v B A0
g 5% 0 v BBB il B PG AR G, $77R CSF A
sPDGFRB F#:4 /K F-Th =555 BBB )& £z 41 i 40 i 453
P50 I R A PE 43 ( clinical dementia rating,
CDR) 50 #r & B Apokd4 154 # A RIBEATHY CSF
sPDGFRB H4i, {0 ApoE3 #54 #% 5162846 Tii
H &3 BBB #1953 A= Y1 bn 5 4 &R 1 CSF/IfiL
W ( CSF/plasmaquotient ) | LA M CSF £F 4 5 [ J A
LIRSV Th R, X SEHERE A R4 7R, ApoE4 1]
S35 BBB 475 R i B 40 T B A IR Ak
2.4 ApoE4 SH AD BERREHERE

AD & —Fh G218 i e B , A2 1% 7 =X, > 15 A
R AT LU o 5 0 AN [R] B4 DA X 3R A
BRI, BE BRI R 2 5 AD 1 &R ALET
WS KB, AD B E FI ApoE4 #5747 35 K Msi A1 ini B
H A TR SR (DHA) ZKF RS ik —3
I 5% R B, ApoE4 Jk [AI AT 5 B I AN B R 1Y Bk
IR WA AR [ B T AREE T ApoE3 %
FEP/NEL, ApoE4 B RPN RUIRTE 8 ~ 20 JA S HL M
SRR T =R KOT BT L 5 ApoE3/
APP /NEUMIEE , 12 H I ApoE4/APP /)N 5 H i B
ENLEEAR AR ™, 15 A % ApoE4/APP /N BURG
BN B H e s AR v e Wi R e s, HL 12 AR A 15 A

11 ApoE4/ APP /NI BEAS BEAR B s ™ L )
Hh, B BEEKE (high fat diet, HFD) AT 34711 ApoE3 Fl
ApoEd HE LR /INERU B [ R A 46 A1 I 3K AL (R g
PE HFD-ApoE4 %% 3L PR /N BRURE 2 0 1R 1 88 A Ao
B EC T FES] HED-ApoE3 #£3E /N [A]
AR K B, BRiE R B0, ApoEd 5 3E R /NI CAL
RAEMH 2T WT /N, 1 HFD &A% ApoE4 55 3E [
/NEL CAT Y CD68 Ay ik s gt R OR
ApoE4 W] RE3d A3 1 15 i JoT 55 7 A8 W £ Qg B vl 28 R AE
T 52 W) L5 A0 A v I 2% 3 R &5 44 3 b 1) Big o
ZHAY,
3 ApoE4 FHERE/NRTE AD BHiEHAY
Tt % R By Rz FA

H1 T ApoE4 FEEEF/NREA AD HLAIIN T
S SRR RS2 5 AD SRR AL, LB
T2 AD Biin2imptsrh (W 6) .

Guardia-Escote 25 ™ @351 257 10 H 3K €57 N
ApoE3  ApoE4 /NERFEFEI (I T EoK) #EH 5 d,
)Xo FRAH/INERZG T 5 d B2k, 2 A A S 3T
PRSI, ApoE4 55 5L K /N AR A T ApoE3 ., C57
/NER, 2 2R RE ST 4, 2 /N BRZA 2 Tk
JOEL 6 P 41 3 590 ) 36y ¥ BH (0. 25 mg/kg) 4 N H S
ApoEd4 FEHE PRI/ N RS Tt AL/ N L2 > 312
B W0E /N TSGR VE R

A7 SCHkZR B ApoE4 %5 3L /N BT T b %
TT VSR A 22 TR M I S PR JTHU-083 , UK 4% e
(salicylamide ,SA ) | J& % H % ( pentobarbital , PB ) %5
MY, R BE X Z R sh 71 0LV 27T (100
mg/ (kg + d)) FRIAYT 4 H B HEYE ApoEd F5 JE A
/NER 10 d, RE U8 4 A L AE MWM H i 3 sk T AR
AU SR (160 me/ (kg - d)) EBEEST 6 A
ApoE4 BEFEPR/IN BT SE K HAE Morris 7K 2K 5 SE 56 H
() ARG BR A5 BRI 77 T 3 S e 8 3R 2 R
PU T TR e A0 45 4 L E A 52 PR ASE B R[] 2 K 3k
HERRR I . Hollinger 5™ WF5T & L 6 J i Mt 1
ApoE4 #5 I3 R/NFLZ4 T THU-083 (454 1. 83 mg/kg
3P HEE 4 ~ 5AH AT 4 HoAE Bk
= ) SRR DU 30 10 326 s 5 OR300 bR & B B A 1 3k
¥, Davies %S WG R IALE 4 I ME e ApoE4 %
FF/NBRIF AR 1 g/L SA HRLEF/NR 12 ~ 14
FIUE AT 98D AR 7S S P 7K oK B S 5 A R
VB i D RETR AR, X 9 A WA ME /N BRI
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Table 6 Study on the efficacy evaluation of apoE4 transgenic mice in the prevention and treatment of AD

PR

EEEZDIEN

ECESTNNN

Aoy 4

YR AR o S Ak o VRS e iRl i
Administration Administration Administration Period of
Drug types Drug name Month ages . Methods . Results Change
dosage mode duration detection
S E A B
R0 [ MR : 2 K i
S 0.25 mg/kg  Subcutaneous 27 NOR Detection . i
Rivastigmine s 2 months . Preference index
injections period
NES T . 7 Ik R S
NBEIT 100 me/ (ke H#EH Gavage 407 10d MWM Detection AR R !
Bexarotene -d) . Escape latency
period
— 20 51
- 160 my/ (1 ETIE Ko R
g Subcutaneous 677 13d MWM Detection ) . 1
Testosterone -d) . . Time in  the
injections period
target quadrant
HAR 4 B 45 &
N i [i]  k ah PE AR
R ol u:gl? 36 3 v AR
= - - 6l77) - MWM Detection C . T
Hydroxyflutamide . Time in  the
period
target quadrant,
Escape latency
e = 2 4~5H Sk Sk s
. e Je kTR
Chemical JHU-083 1. 83 mg/ W Gavage 11078 4 ~5 BM Learning AR !
(kg-w)x3 . Escape latency
drugs months period
o ) 5 S
K S
Detection !
. Escape latency
period
8 ~ 10 o 5 S L
. - ¢ HA A
SA 1 g/L #EH Gavage (3] 8 ~ 10 RM Detection !
14 . Escape latency
months period
. R OBk R
) AU A
. XN
Detection . !
iod Error times,
peno Escape latency
600 mg/ (kg i " -
AT 2] b L
. \K LA
BHB d) Subcutaneous 1217 3R MWM Learning AT 1
ACA 150 mg/(kg .. . 3 months . Escape latency
o) injections period
. 231 e
PB 20 mg/ (kg gy 16180] 24 MWM  Leaming A !
d) 2 weeks . Escape latency
period
8 E PR B
NOR Detection N biect 1
8. 2 A period ewo - ()l-]ec
INEER 2 months recognition time
e ; B 5 R e I
1 2 100 por( LTS K BRI
Biological EGF P 8 Subcutaneous YM Detection . . 1
drugs W) injections eriod visits - in- the
g jections pe novel
A k P s
Ko g%ﬁi L) B
NOR Detection . 1
2 A eriod New object
8. 5[84-83] 2 months pe recognition time
iRl B 5 B I ]
Y™ Detection New object 1

period

recognition time
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gRo6
, B EAEDIEEN PSS , Sy 0 s 38 A
sphk gmme ooni o BEUL g, SARK o AGHE RWSE B
Administration Administration Administration Period of .
Drug types Drug name Month ages . Methods . Results Change
dosage mode duration detection
AR D % 18
0.7 g DHA/ [32] 8 A - 5
DHA 100 g feed 12 8 months NOR New object f
preference index
Livalllb:E] ks L
Gk 4 Jk R R R
izl %*ﬁj 8% kcal/g W Gavage 7082] 41 MWM Detection HE BT -
. Inulin 4 months . Escape latency
Traditional period
Chinese
beei 22
medicine  H#E 40 mg/(kge  SPHA g ] s R 1
- . Subcutaneous 9! MWM Learning !
Curcumin d) S 1 months . Escape latency
injections period

ST (B-#% T M2 600 mg/ (kg « d); ZHEZ 2 150
mg/ (kg - d))3 A, AT 478 HAE MWM i 30k sk
VR AR 10 2 PR VR B A bR G B A5 R st )7
Tong %5V BFSE K I, 45T 15.5 A% ApoE4 B 5 [H
WEPE/NER 2 il GABAA SZ K38 5857 PB(20 mg/kg) ,
A HAE Morris 7K 24 2 I 328 o 346 sk v AR 3 4 L B
PG R4 B I ] JE 4G, X BB T ApoEd B[/
AR R, DLV BTS2 THU-083 | SA (B2 |
PB H A U2 ] 2 2D 10 RE T VR T S 7s B AT
R HLA BIIA AD 1M EE

SCHRARTE , ERIRES B ST R 2 ) 259 R
(40 mg(kg - d) ) ZbFE 9 H % Apokd F4 5E H /N g
26 I HAE Morris 7K 2K B SI2HG: v 14 16 st 9 R 390 40
SEPRRBOE N, W AEMERHENE EAFADT (E4FAD ™/
L3 I MRS A I s R R R = 7 8, e B
23 [ 2] 0L RE T VR

SN, Zaldua % S R BSR4 6 il
E4FAD™ H1 EAFAD* /DR FE K K F ( epidermal
growth factor, EGF) (‘5] 300 pe/kg) M ST 2.5
A B  8 Ak E4AFAD Rl E4FAD /N EGF
1BYT 2 A H ST IE A H A ) R 1 S 56 v X
YIRS Y I R] 76 Y 2K 8 52 50 v iR 4 B
], 3 W] EGF B A ol 35 %5 8] 2% > id 12 1Y fig
Chouinard-Watkins 2572 W26 4 F #% ApoE4 i FL
INE T TR 7N 12 ( docosahexaenoic acid, DHA )
T8 AN 5 &I ApoEd # HE [ /)N BRU7E B B B ik
B S v b RV R0 2T RS /N B AU
S T A e 2 FE RO

4 Mg

RAEFFEUESEHEH Apok4 FEP 23 ffi AD 1Y & E
FERT, JE SAD W KSER N R, ASGE T R G4k

ApoEd 5L P/IN R A I D Re i 4 0 BRARRAE B2 2R
AL R 3B ApoEd S5 AD B &R &S
G288 ] ApoEd B 3EP/INRIHAT AD PR 29 253K
APEAT B 5T, LU F ] ApoE4 % & R /s Bl ik 47
AD MRS 2 % . (B 5 B H SR i >k
&, ApoEd F B/ 23 ()22 2 142 i nie
1 Wl skt f I, 3 2 Il sk s B RV E 2 2] 042 5
TEN RN RE I8 Bk = 254> H I8 1) R PEAF 5T, Xt
T AD (RRFAE s B AR AL i = 70 58 0 5508, A
T AD BiR 25 M SR o A S AD HoAth 5 Py 55
4 APP PS1 Tau F PUE i 28 /)N B A PR 2 A A5 75
/NEL (SAMPS ), {H 3k F ApoE [ 4= ¥ 4 Il E,
ApoEd KN T-RR B A Qi 5% A DG 1Y AD &
S AL T A — AR AR Y T AL
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