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Abstract

e AIM: To study the correlation of B - amyloid ( AB)
plagues in retinas from Alzheimer's model mice in
different months and progression of disease.

¢ METHODS: Six-month (n=6) and twelve-month (n=
6) old Alzheimer's model mice, together with six-month
(n=6) and twelve-month (n=6) old C57 mice were in
this experiment. Morris water maze test was to assess the
spatial memory. After intragastrical administration of
curcumin for consecutive three days, the AR plaques in
retinas (n=48) from all mice (n=24) were detected by
noninvasive in vivo optical imaging.

¢ RESULTS: Morris water maze test: compared with the
six- month control group (C6), six- month model mice
(AD6) swam longer ( P<0.05); and AD6 swam longer
distance and experienced more crossing times than C6
(P>0. 05); compared with the twelve - month control
group (C12), twelve-month model mice (AD12) swam
longer, swam longer distance ( P<0.05) and experienced
more crossing times ( P>0.05); compared with the six-
month model mice (AD6), twelve - month model mice
( AD12 ) swam longer, swam longer distance and
experienced more crossing times ( P<0.05). Moreover,
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the result of retinal AR plaques: We identified retinal AR
plagues in postmortem from AD6 and AD12. Two six -
month model mice had been detected retinal Ap plaques,
thus the positive rate of retinal Ap plaques in six-month
model mice was 33% ; And six twelve-month model mice
had been detected retinal AR plaques, thus the positive
rate of retinal AR plaques in twelve - month model mice
was 100% ; Plaques were undetectable in age - matched
non- AD individuals neither in six- month or in twelve -
month; the positive rate of retinal AB plaques in AD12 was
higher than AD6 ( P<0.05).

¢ CONCLUSION: Six - month model mice ( AD6) had
already a decline of cognition; and the illness gradually
increased with the extension of the disease, and the
positive rate of retinal AR plaques is increasing with
progression of Alzheimer’s disease.
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K B o i 5 YRR, B 3 (P>0. 05) 55 12 A i Xt
MEZH (C12) AL, 12 A # AD #ERI/NEL(AD12) A7 H5 4L
] BRAR K B 2 B I (P<0. 05) |, ZE Mk 5 Yk B
FEN(P>0.05) ;12 H i AD /NEL(ADI2) 5 6 H# AD
B (ADG) /N EE, 12 A e AD /INEL(AD12) TiEf TR 42
) B AR BE R 2 i 5 B B 3 B (P<0.05)
LW EMCEHAIRIT B & ZOE A R . AD6  AD12 [
PR B A R A T 2 T AR BE.6 H i AD BIAL/NR A 2
HUNRHE BT P AR BE, L AR REFH MR M 33%
12 A AD BAUNEHE 6 H/NE BB TR E AR B,
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REMEAE N AD W&, HErE A oo &3, Fl 2%
W ERCECA IR B & 56 IBA B A ZE 16 AR S T AR
SIS AR BE'S | 3 fof A5 30 e AG I R I A AR BEAE K AD
WA E R AT e, B4, LB AR BER BHPE R 5
AD B ik S AR FEAF AR Rl OC R WE? AW B 7E A
W) H i APP/PS1 XU 3 PRI AR AU /N BRI JBE AR 35 1Y) PH %
5 AD R B G ME,
1 R AE
1.1 88 6,12 H % APP/PST BUFE 3 R M /N B ( AD A5
RN S JR] H % R 35 AR fL 3L €57 MEMEZNER (€57 7N
L) VE AL (1 523 42 (BT A1 /N BRI 0 B v [ s 22 R
RS HI YIRS ) R 6 B B S 4 ERE R
P R N R L T (R L AR (1R
1.2 Fik
1.2.1 Morris KK FSL8& X AD FEAI/N R K& €57 /DL
3 HEAT Morris 7K 2R B SC5G 8 SExd A HU/IN BREA T IE UK
Je 4R B IN%k 3d,3d J5 IE P 7K R B 5L, 154E 3d,
BH LW, B3I RN BUE 1208 P A 7K I TE] 3%k
BT LA B i 5 Y
1.2. 2 B Hl 20mg/mL E2FERARK WELE AL HR
2 A% (Curcumin C3 Compelx) VE N JEF KL, K 400mg 275
ZIE T 4.8mL 0. 01mol/L NaOH ¥ Wi 1, PBS Wi #i B &
20mL, B A% 20mg/ mL 22 R, FRILE pH=7.4 ~7.8,
e 1 4 () 5 VR B RAE
1.2.3EHEES WHEHMWER/NRRE,#% 7. Smg/
(kg - d) M XA H/ANRITRE R FBIES , EEES
3d,3d J5 F-IRFRE
1.2 4 REBEEHEBME x4 H/NR#HET0.5% 25
FEIH I B HHE T 109% 7K & A BE 4ml/ kg 18 1 BRIE , IRIE 5
N HAEATHR I F %2 2¢ 6 FRAH (e — AR, W8 AL R i
S A I A R A X AR B, XUR TR AanA 1 R AR
MR B AB BEEDINN AR BEFHYE

&1 MA/NR Morris 7k Tk K kK R FHMIEE

REXF LR xXEs
A0 HOWEKEHK (s)  BEKER S (em) BB A IREL(IK)
AD6 6 50.3+23.3 326.2+144.1 2.3x1.1
C6 6 25.0+14.8 260. 2+140. 4 1.8+£1.0
t 2.251 0. 804 0. 836
P 0. 048 0. 440 0.423
ADI2 6 101.7+18.6 1135.0«161.7 4.8+2.5
Cl12 6 66.3+19.2 711.7+181.6 3.1+0.5
t 3.25 4.264 1.584
P 0. 009 0. 002 0. 144
AD12 6 101.7+18.6 1135.0=+161.7 4.8+£2.5
AD6 6 50.3+23.3 326.2+144. 1 2.3+1.1
t 4.217 9. 148 2.239
P 0. 002 <0.01 0. 049
C12 6 66.3+19.2 711.7+181.6 3.1+£0.5
C6 6 25.0+14.8 260.2+140. 4 1.8x1.0
t 4.175 4. 818 3.015
P 0. 002 0. 001 0.013
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GEit2E B SR ST A SPSS17. 0 434, Kk
S AR DK I ] Vi Uk B B 2 B 5 B A B e b
F(x£S) T SRS REAS ¢ K50 LI AR BEBHPE R L
R Fisher BUIMER L P<0.05 HESFAGIHHE X,
QKR
2.1 Morris &KEE LG A4/ N RIFIKEHS TRk K
FEE AR 1,8 1 ~3, 5 C6 ML, AD6 AT
() | A B B o i 5 OB I 2 B I, Wi A T I ) 22 S A
GiiT#E X (P<0.05) , MAR K B K ol (5 IR 22 S 6
it X (P>0.05) 35 C12 AL, AD12 W7t a] AT
B I g ik B U 0 A TN R B A T 22 5
HGT2FE L (P<0.05) ;5 AD6 # L, AD12 JiffTHF4L 0
i) BEAR I S 2t 5 B I, Z R A R EE
X (P<0.05) ;5 C6 ML, C12 PEATI ] B4R 1 I 58 1k
i 5 B 21, 2 F ¥ G2 E L (P<0.05) .
22MREBAXVLRBMELER WAL/ RMMAL AR BEH
PER L R W 2, AD6 LI AR BEFHIE R 33% ,
AD12 PR AR BEFH 4 %8 100% , C12 ,C6 3 A Il H
PRI AR BE, AD6 MM AR BEFHME R & T €6, 270
Giit e X (P=0.121) ; AD12 #0 W I AR BiEFH % F i T
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AB BEHL; KM 7e /D AR BEHUH ARG AD AEIR 12 4F

1784

AL bt e B T /D AR BREBR 5 T A= i i 12 O 8
AD S8 14 R R0 R DO R 0 1) B S Y AR BRER 5 T
HAEARIHARIL A B AD R Y I A AL D[]
AL T ORER A AR BEBRRAE  SCUR LR TR AR B
Py oA & 5 ™ AR B S IEAH DG, B4, Koronyo -
Hamaoui ¥ & B ,2. 5 H 3 1) APPswe/PS1 /N EL A 2H 21
RERMF] AR BEHITRR T, AL R R I & T A 2] AR B
P A B T AR IR AR SRt R T 5 A
% APPswe/PS1 /NRRINAZARYIC S, X ULW] AR BEBAE
PR E A TR R T RN AL 2L, 78 AD B & 3ok A Hh L 1)
BT RE S T K52 B, 31X 5 2R 58 S BRI 45 SR A — 3K
Koronyo—Hamaoui FBIFF ] Ao i B 1 22 8 2 0] LIVE A R
SRLRM IO CIRRIC AR B,

LR, —MAEZRIRY), AR Pl do )
Prpl 2 SRR R AR A N RIR DR} RE A5 4y
SYEZSEIFPRIC AB B, (1) 3T AR M AE AR
LW ERREE T HTEMFERTARE A (APP) FIR Z R -1
(PS—1) i 3R 3k, o AT LU 1 3E A A% 10K 2 1 24 i 1l
(BACED) fy 2k, NI AR 2 A =221 Wi f 3
PRESAAML, (2) 4907 P 2 40 0 T W D e IR T 38
(glycogen synthesis kinase 3, GSK-3p) T1E AD KIRHLE
B EZAERT, B AT LA A6 e 28R 25 il -3 ( caspase—3)
WA T 22 8 R T LI GSK-3B 1M, M
PN GSK-3B 75 T A0 f 2 4 M e 1, [) If 222 v 3R RS Mok
BA MR 0 22 2R - 9 A FR & 1 U B ( serine/
threonineldnase , AKT) F% 5K 7 Nief2 [ 1k, &M &4
PRI, (3) BERMEH —FhL YR, H S AR B
RAETE U B AEBEN FARE Ry i1 2 8 R o e 4 )



Int Eye Sci, Vol. 18, No. 10 Oct. 2018 http . //ies. ijo. cn
Tel.029-82245172 85263940 Email :1JO. 2000 @163. com

RPN

AW ERB],APP PS-1 PS-2 JER R 2 5 AR
EHRE BN EER, 1 PS—1 2150 APP # 5L 4
INEARIN AR BRI N Tau 2 1 3 FE W R 1L
AR PR ARSI SR FH S A A7 5878 N APP/PST JE A 3L
FE L/, AT AD B8/ ERAE WS AR 47 b 3R B 1 AD
PR PRI S R AIE . S 35 22 W0 % 45 2 /N B A7 K
PRE SR LR A 45 21 /N BRI 2 20 e 12 RE T, F B
INFNZREARAS NP 1 HE ARG O . A LSR5 3R R
T 6,12 A AD BEAL/N R B TN RE TR, H 12
A AD BIRUN R AR R AT AR R 6 A I Y AD FEAL/)N
BUEE 8 NI IER] 7 12 H #% AD BN 6 A 1%
AD RN BB, R WF R R IR, 2 K ik
R AR BERr LS &, R X — 4k, AR ZE R R
FRICBRA IR A R DO GRARF AR  FETE K AD BEAL/NELAY
PR 5B AL ARC AR BE, T 76 4% ok B 2H % 00 R i 34
KK AR BE, 1% 5 Koronyo—Hamaoui %% i) ] 22 5 R X
AD B KA VC L B 1E N ST 7 R, 26 1B # B4R A
PRSI A R 0 AR BEH T AR R 12 R AD R E AL
b S 5 T R A AR BEBR AU T 45 AR — 2, thAh,
ARSI R LI, 6 A% AD BRI AL AR B
PHER A 33% ,12 H#% AD BERL/N AL AR B FH 1 %
9 100% ,12 H % AD BRI BRI B AR 56E BH 4 232 1Y I
6 Hik AD BRUNR, HES A S FE XL, ki
FT it o 1 2 2, 00 O B AR A B M S5 0 Bt 2 14 o A —
AR T B W R BB AE N IEAL AD 55 15 #F R 0 A P b
Ty

ARG BT Z AL F Y m He 8 T AD BRI AR
WIS AR BEM FHMER S AD R B ARG s AN R Z A HE T
(1) ARWFFEA LG5 ] GE 2 2 FEAS 1 I PR A2 B 52 ), A7
R — P KA SR WP ST RAE ; (2) U AR BE Y%K
i RN B SRR AR A R OC R A R — 2 Y
6 i 12 J1#% AD AL /N B85 IO S0 T RE B A, LB
ERRFEMLE KRG W E, ZEERICKREGIRIKH &
DECHRM, TSRS T ARicth 6 A #% 12 A il AD BiA!
NI AR B, FLEZE AD J5 15 i, AD A7 /N B

PLRIEE AR BERG FHAE A58 0, 2 B R bR A RS A &
FCHAR R AD 12 Wy O 17 VE A SR 4L 1387 % 7 (PR 4E TC
BIvETBL,

SE 3k

1 42158, 5K D4R, Alzheimer %5 5 00 R IR AS . B BRIRBLGLE 2013537
(4) :260-264

2 Valenti DA. Alzheimer’s disease ; screening biomarkers using frequency
doubling technology visual field. ISRN Neurol 2013 ;2013 .989583

3 Risacher SL, Wudunn D, Pepin SM, et al. Visual contrast sensitivity in
Alzheimer’s disease, mild cognitive impairment, and older adults with
cognitive complaints. Neurobiol Aging 2013;34(4) :1133-1144

4 Shi Z,Wu Y, Wang M, et al. Greater attenuation of retinal nerve fiber
layer thickness in Alzheimer’s disease patients. J Alzheimers Dis 2014 ;40
(2):277-283

5 Cheung CY,Ong YT, Hilal S,et al. Retinal ganglion cell analysis using
high definition optical coherence tomography in patients with mild
cognitive impairment and Alzheimer’s disease. J Alzheimers Dis 2015 ;45
(1) .45-56

6 Koronvo—Hamaoui M, Koronyo Y, Liubimov AV et al. ldentification of
amyloid plaques in retinas from Alzheimer’s patients and noninvasive in
vivo optical imaging of retinal plaques in a mouse model. Neuroimage
2011 ;54 suppl: s204-217

7 I VR S8 R P TR 25 T R B R R BT R T B 11 4 12
. AR 227 2016396 (7) :482-484

8 AR, FRSEAR, I h, 45, B TR R I 1 5 B R AR I B . 35 AR R
2B 2E R 2009330(2) :99-102

9 VFA], 2 5L, 32U AR N T /R R 1 A AR A P 2 AR R T Y TF 9
. IR 5 B 24 5 2014334 (1) :93-98

10 ¥, IR, 2. B R o 38 R A /) AL 0 JEAR A7 1 AR T 5
Hh e B 25 201257 (8) :1031-1032

L1258 e, 8 46 BT R e R A8 /) B A0 0 S R 45 4 114
AR, LR 2013519(19) :3597-3599

12 2505 3, TR 22 3 RO BT /R S i R0 ( AD ) B AL BRI 470 94
RAEIWETE. BE2E R 2% 2013542(6) :173-176,201

13 B, £ 7K iR 4F 2 MR AL/ LA ) 10 RE T
VR FH Bkt 40 B 8 T Y R . v ] 24 B 2 5 i 2009525 (10)
1359-1363

14 X8 TR, D8 45 2R LHATEYIN A42 FIEMZTT
BRI R Th A 4R 24 2% 2011531 (13) 125222524

1785



