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Abstracts

Alzheimer’s disease is the most common form of dementia. It is a
neurodegenerative disorder characterized by impairment in cognitive functions and
changing in mood and behavior. The hallmarks of this disease are the presence of
extracellular beta-amyloid deposition and intracellular hyperphosphorylated tau protein.
Senescence-accelerated mouse prone-8 (SAMPS) is an age-accelerated mice model rather
than gene-mutated mice model. In addition, SAMP8 mice also show the cognitive
impairment and beta amyloid deposition. The objectives of this study were to investigate
the potentials of sesamol and Z-ligustilide to ameliorate learning / memory impairment and
Alzheimer’s disease pathophysiology in SAMP8 mice. Our results demonstrated that a
12-week oral administration of Z-ligustilide or sesamol could consolidate the
fear-conditioning memory of SAMP8 mice and also slightly improved the spatial learning
and memory. Using immunohistochemical (IHC) staining for certain brain sections of mice,
we found that there was a decreasing trend in the deposition of beta amyloid after
administration of sesamol and Z-ligustilide. Using ELISA to detect beta amyloid, the
results were similar to IHC staining; however the treatment groups were not significantly
different from the control group. To evaluate the oxidative stress status of the mice, liver
TBARS were determined. We found that treatment groups had lower TBARS level. To
correlate the results of behavior tests, beta amyloid content, and oxidative stress status, we
concluded that there was neither strong correlation between cognitive impairment and beta
amyloid, nor oxidative stress and beta amyloid. These results suggested that beta amyloid
and oxidative stress may not be the crucial factors to influence cognitive ability in SAMPS

mice.

Keywords: Alzheimer’s disease, senescence-accelerated mouse prone-8 (SAMPS8) mice,
learning and memory impairment, curcumin, Z-ligustilide, sesamol, Morris water maze,
inhibitory avoidance task
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ACH Air change per hour e F X

AICD Amyloid intracellular domain KA H ~

ALT Alanine transaminase o MRk g Ve

APP Amyloid Precursor Protein ) I T S
AST Aspartate transaminase XA vRph g RpE
AUC Area under the curve oRT G

AP B-amyloid peptide B b 1EER

BBB Blood brain barrier & Mol RE

BUN Blood urea nitrogen Pk F

C Control File

C max Maximum concentration of drug in the blood Bga? EFER
CAT Catalase Wi v EpE

Cdk5 Cyclin dependent kinase 5 fmPe I kAR M G0 efig-S
CR Creatinine Lt

Cur Curcumin ER

DAB Diaminobenzidine peroxidase substrate AEABFF

GPx Glutathione peroxidase E G RS E I
GRd Glutathione reductase fok 4 iR s
GSH Glutathione A s

GSK3p Glycogen synthase kinase-3 beta hE & = jprfis 3beta
GST Glutathione S-transferase $ ok H PR A e
H&E staining ~ Hematoxylin & Eosin staining ¥ ARG
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IHC staining
IvC
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LL
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LTD
LTP
MDA
MulLV
MWM
NFTs
NMDA
NSAIDs
OF

PS

RNS

High dose of Z-ligustilide
High dose of sesamol
Inhibitory avoidance
Immunohistochemical staining
Individual Ventilated Cage
Lethal dose 50%

Low dose of Z-ligustilide

Low dose of sesamol

Long term depression

Long term potentiation
Malondialdehyde

Murine leukemia virus

Morris water maze
Neurofibrillary tangles
N-methyl-D-aspartate
Non-steroid Anti-inflammtory drugs
Open field test

Presenilin
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R EE RN S
3 HE R
AR 1

) gk 4 A
AR i

N-7 4D = [ 4 wpit
P FAR L L F

PR



ROS

SAM
SAMPS mice
SAMR mice
SOD

SPF

Tin

T max

TC
TG

Y

Reactive oxygen species
Senescence-accelerate mice
Senescence-accelerated mouse prone-8 mice
Senescence-accelerated resistance mice
Superoxide dismuatse

Specific pathogen free

Half time

The needed time to achieve C max

Total cholesterol
Total triglycerides
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Figure 1. (A)The amino acid sequence of beta-amyloid peptideand (B) the processing of

amyloid precursor protein. (Figure 1(A) is from Dr. David R. Brown’s website at university

of Bath)
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neurons vulnerable to beta amyloid.(Ittner and Gotz., 2010)
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Figure 6. Inflammation and mechanisms of beta amyloid clearance.
(Querfurth and LaFerla., 2010)
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CIRIERE N SR rE N R RO C R VA i %“gv} FPeH b ndudt A o s B o #
Pz L oA (7 5k o B o FRPREG R FRA A DTRA * % ¢ 35 € R T (Aricept,
donepezil) ~ 1% & it (Exelon, rivastigmine) ~ 1% & (Reminyl, galantamine) ; 4% "<f& < 48
BB 3 %2 if (Ebixa, memantine)¥? = 47(Witgen, memantine) % (Burns and Iliffe,
2009)(B1 =)o gtk o L F F* AR L i (BExelon) » — % RE— 5 R4RE - X
JREED =X o 3T A¥PINR R BB EELF R FIITA T % T b che iR e
2 memantine > T3 H @ F rxehBE > A 0 A AL W WU R RS
BOR A R EARG LFTE RIS A R T E R R Y DRE S 2 IR0
% (Ginkgo biloba) % B~ 4 ~ zLug Hfig f3 L % 3 (Non-steroid anti-inflammatory drugs,
NSAIDs) ~ Phenserine ~ Statins ~ Tarenflurbil » Tramiprosate % % 1= #:85% ¢ ¢ %'ﬁ |
%4 g »% (Sabbagh, 2009) 0 FIgt  § £ ¥ i - 0 17 jh Bop B b B A R 400
tau F-v @EEFL Y 5 A 7 # v (Brunden etal., 2009) °

Box 3 Drug treatments for Alzheimer's disease

Cholinesterase inhibitors (for moderate disease)
* Donepezil 5-10 mg
e Rivastigmine 6-12 mg
e Galantamine 8-24 mg

Glutamatergic partial antagonist* (for moderately
severe disease)

* Memantine 10-20 mg

*Not recommended by the National Institute for Health and Clinical
Excellence

Bl= ~ p AP msBogt FemE

Figure 7. The current drug for Alzheimer’s disease and dosage

(Burns and Iliffe, 2009)
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oo B PR B2 B B R 2 R
Table 1. Logical criteria for evaluatmg animal models of Alzheimer’s disease

Validity — parallels to human AD at the:

. Genetic level.

. Molecular level.

. Neurochemical level.

. Neurophysiological level.

. Neuroanatomical level.

. Behavioral (emotional) level.

. Learning. memory, and cognitive level.

~ Oy e W

Intra- and inter-laboratory reliability
8. Model is reproducible.

9. Model is cost-effective.

10. Model is time-effective.

Therapeutics
11. Drugs currently used to treat AD are effective in the model.
12. Model has utility in the development of novel therapies.

(Woodruft-Pak, 2008)
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Sk A TS AR R0 2 bR HN A T AT R RS A F s R
Bt Al 52 38 A SRR B 7 5 ) hE ¥ R RIL G e ERARR o A L R
FORBREGEEP TL BRGNP AR TR R U s g F
B fechd A4 AP F od 27 dro 4 Bl BB AR TR B R ki
FRAEGEEGF2 B P DA 0HT ) RS- GFTEhE £ 84 g

LRI ESI S E

gnk

§ lf ;,fsfr'z\ TR» ﬁai e ; e /‘vﬁiwtfi)fp i m{g‘ o ,}, 1%‘/:
tr 0~ o
EAERINE N PR E S RN CRT RS L3S SRR e

Table 2. Logical criteria for evaluating animal models of Alzheimer’s disease applied to
species in this issue.

Fruit Fly Rat Rabbit Dog Primate Mouse

VALIDITY AfB  tau SAMP8 APP/NOS2-/- Triple-Tg TauTg AFPP/PS1

Genetic * * * * * :; -

Molecular B ek EEE Ak ok ﬁ

Neurochemical s % gk

Neurophysiological * * ok o +4 o % # ; N

Neuroanatomical ek dokok Hokok wk o % & "

Behavioral (emotional)

Learning, memory, and cognition ~ ** #ok * -

RELIABILITY

Reproducible whE AEE EE kEE dkE ok e * sk

Cost-effective Bk ke i # i : ok ok -

Time-effective dook kR sk * #* LR b B $ok ke $o

THERAPEUTICS

Current rfmg.s' b dedkok Feakeok ok o gk

New therapies wk ook Ak ek ok *kd ko ok Ek Bk
(Woodruftf-Pak, 2008)

Bao AR ) BT AT S5 d o B - i fg AP
M B 2 AR PR TOBL R e R Bl A ) 8Lk G PDAPPo gt L €7 » human APP
V717F (Indiana) % % & F]&-|- B (Games et al., 1995; Kobayashi and Chen., 2005) » # &
Flgk 78 (5 5 R 0 2 "% beta amyloid 140 &7 1ap B BB R A ZEA FIE R | B4Rt A

14 8 o pbeb o d SR 937K & e B T f# (plaque-like depositions) e+ = 7 #4pF

TRl Fas e mED > {5 B3 %A w (Dense core) # 4 (diffuse) shsE
FERVLPATIH, o X (LA PDAPP /] B¢ 0 T OUBRRPEARL C Stau 36 0 @ AR
I - H i (tangles)thA 4 o ARIEAN TABE S 5 0 T BRI F DT
R BR@ o REA KA dp T B R penia B e~ % (fornix) 2 5 94 88 (corpus

callosum)(Kobayashi and Chen., 2005) » 3% [£3 Rz M SRRSO T fj*w w4 T
dO RN T BRI T A A T A B RF NG P ad 432
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P 48 g B (disturbed sleep-wake rhythms) ~ $-i# & p% 8 c7 5 ¥ T *% (learning deficits in the
eye blink conditioning paradigm)¥? & #7; (Neophobia) 38 ¥ i &g = & ' se i + ™ ¥
P T o

¥ - A Lol g Bop A Tl s | &G Tg2576 (Hsiao., 1996) > ot #2558 4 & §_
% JIP % % B Swedish double mutant form of APP695 (K670 and M671L) % % 2
Fl o S5 i A FIE LS o hAPP i & A g sE | B F = 5.5 % (Hsiao., 1996) - @ H 5 5 8
22 PDAPP Ap iz » * 75— & > H givenst & % (cortical area) > # 3 %7 ¥ (frontal) ~
fif & (temporal)~ ¥\ % (entorhinal) 1% % /5 § it ~j3 § £ & (subiculum)¥2 | *5(cerebellum)

4 ¢ ) beta amyloid 149 & 14043 B ELFNTAE o B Tg2576 - R ehi7 558 % 6 &2

PDAPP #p 12 » Hidsrie i + sl s it ff aﬂifu TRE o Ra o pilAris R
A TR @ B LR TV R AR kok & Y£7K(soluble beta-amyloid oligomers) £
% #% (Westerman et al., 2002) °

% Fit s fa A Flig e o] &t > APP23 o] BUR| A prdg s ~ Swedish (K670N and
M671L)14 2 London (V7171)3 f& 4 %10 % g 2 R A F > &% 4.5 - Ak PFiEgn

BAGERBAF A ] & o gt JE Y T UFRAFE R E LT
FEE | H S - B hAPP 23R > @ B 12 B 7 #6885 > 7 U ERE D] Fad B SRR 1L
X7 #% (cerebrovascular depositions of amyloid)# %« /it & T *% (decreased blood flow)
B X g e & ZR % (cerebrum microhemorrhages) © ¢t b 0 B OB mEEL PO 4 H R R
5 > fp >t PDAPP £ Tg2576 -] &> APP23 /| & &= * &Eﬁr VIR AN S
2R VG i betaamyloid 1-42 R L B2 P 0T A P AL g P P A e B R AR
Fe BRI AR b > APP23 o) BUER gAY 59 % 14 (Gliosis) ~ Ak R X 1ﬁ(Dystrophlc
neurites) ~ R ff & % (loss of synapses) ~ %4k v Jm ¥z 7 = (cholinergic cell loss) ¥ i & ik
i tau v F 4 o mcRELABEE KT RS Az P # ¥ BT (Sturchler-Pierrat
et al., 1997; Bondolfi et al., 2002) -

TgCRNDS 2k F| 4 78 /|- B P 4% e FF 48~ APP23 22 Tg2576 cn* 551 %% BR g R

RAFD >R AR VP REZI A "R B on t B2 FeBhe P ET

o P AR EPRIT AR RS 4P PLE o beta amyloid 140 & 1 FE - FlZ P #2R
FHNAF R A AR ERELFY PR BRI EY SRR Az TT P&
TE BRI o d g ¥ > Swedish (K670N and M671L)# Indiana (V717F) mutation i&

B A Flenle B A L FER B PRI TR B - B R Y i 4 e 2
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PR o e pt AT ) Beh- 380 > HAR 3RFAAF K 7 L85 -
* R R L ah N 3 - TenFEE A& (Teunissen and Cammen., 2007) e

V- AT B J20 0 4k 7m el 7122 TgCRNDS8 4p e > 2 TgCRNDS /] &
F 4% C3H/B6 strains #7325 1! o @ J20 P|£.d CS57BL/6 X DBA/2J -] Bl #7325 1 o
F A A B 7 o0 120 ) B Aih B e g LR R ST 2 B e i 4 T
NERII - TEI Moty e e b e ORI R REERT BE K
v ¥ F 'f (Hsiaetal., 1999) o

bR F g R+ 5 50 human APP 2 A R @A PR V5 R R 0
(Presenilin 1 or Presenilin 2) 5 % ek Flig 78 /|- & > & 35 2 human APP e ZL - 12
PS/APP -] B 5 ] » B f|* Tg2576 -] B2 PS1 R% | &gt » f E pprdm
Swedish double mutant form of APP695 (K670 and M671L)£2 PS1 (PS1 M146L)# #] > &
7 0] A Fe?n2 beta amyloid 140 2 1A 2 B - BT APP ] B {
5 i@ APP23/PS45 -] BIR| & i@ H £ R A 55 FOR IR H R B 5 B o0 G384A mutant
presenilin-1 » P4t 49 - * #pF > 75? ik B BATA T RBEEDAN S g 2
(Qing et al., 2008) -

e ds B eni & :}}%ﬁ“x% KA PEPsn A oh 0 B tau Fev SERRER T A B 9
A5 5 g 5 5% 4 2 (Neurofibillary tangles, NFTs) o F]pt » :&— # % B 7 tau 3¢ % AP
MATGAE RS T kiR APP & 2_PS1/PS2 %ﬂﬁzﬁ_%ﬁl‘z B LR A g
e B 2 3k T B o 4o rTe (tau P301L) 4510 | & 27 rTg3696AB -] & F# 7 »
A %7 tau P301L # ]2 o 5 4 IR human APP » & 74 & /| B & # 4 &3 e 4 B ik
forricinfh o X2 R H xR 3 FHREA ARt o B el i A AR R R B
Ml

F1#t > Oddo et al (2003)% & !+ pF45 » Swedish double mutant form of APP695
(K670 and M671L) ~ PS1 M146V 2 2 human tau P30IL = & R % A F]7m = 74 @ 2 4 R
RRRP IR EN P T Y F R AN E AR RS cF L a- HEE)
B2 B ¥ =it 4 - Damand Deyn (2006)» %4 g ZEHAA T ¢ 0 7 BHHFH

FEAFIEAC R A RFRE e A(RZ ~dr)e
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Table 3. Rodent models of dementia in drug discovery and development

Model Relevance to AD

PSEN-based

Tau-based

Double
transgenic
models

Triple
transgenic
models

Pathophysiclogical level

Transgenic models
APP-based

+ A pathology

» Neurodegeneration

» Neurotransmitter and
synaptic dysfunction

* Inflammation

* Increased AB,_/AB, ratio
insome mode!

Behavioural level

* Cognitive decline
» Behavioural
alterations

* Few cognitive
and behavioural

abnormalities

* NFT pathalogy
» Neuronal loss

* Cognitive decline
» Behavioural

alterations

» Increased AB /A, ratio
in APP/PSEN versus single
APP model

» Accelerated AP pathology
in APP/PSEN versus single
APP model

» Accelerated tau pathology
in APP/tau models

* Neuronal loss

* Inflammation

» AP pathology

* NFT formation

* Neurodegeneration and
neurcnal loss

+ Inflammation

+ Neurotransmitter and
synaptic dysfunction

Amyloid model

Year

2001  Tg2576 (K67ON/M671L-APP, )

2001 Synthetic AB, ,

2003 3xTg AD(K670N/M671L-APP_, + M146V-PS1)
2007  APP23 (K670N/M671L-APP )

2007

2007

2008
2010
2010
2010
2010
2010

2010

751

120 (K67ON/MBTIL/VT1TF-APP,)

J20(K670N/M671L/VT1TF-APP,_)

751

APP-V7171 (V7171-APP_ )

65
APP152 (K67ON/M6T1L-APP_+ N1411-PS2)
Tg2576 (K670N/M671L-APP,)
ADNnPP7 (795InsTTTAATTTGT-BRI2)
APP23 (K670N/M671L-APP, )

APP23 (K670N/M671L-APP__)

751

APP23 (K670N/M671L-APP, )

* Cognitive decline
» Behavioural
alterations

» Cognitive decline
{+ behavioural
alterations 7)

Tau model

JNPL3 (P301L-(ON4R) tau)

pR5 (P301L-(2N4

Main role in AD research and drug
discovery pipeline

» Confirmation of central role of APP
and

+ Target identification

* Preclinical evaluation of various
symptomatic and disease-
modifying drugs

* Basis for double tg APF/PSEN models

* Increased knowledge of tau pathology
including development of NFT
» Basis for double 1g APP/tau models

+ APF/PSEN models support the
maodifying role of PSEN

* APP/rau models support amyloid
cascade hypothesis with A pathology
mediating tau pathology

* Preclinical evaluation of various
symptomatic and disease-
modifying drugs

* Support amyloid cascade hypothesis

= AD-relevant spatial and temporal
expression of AD hallmarks

*» Stable genetic background

= Cost-effective breeding

* Preclinical evaluation of various
symptomatic and disease-
modifying drugs

Disadvantages

» No development
of NFT

* No development
of NFT
» No AP pathology

= NoAf pathology

= No NFT pathology in
APP/PSEN models

» Spatial expression
of AD relevant
pathology

= General limitations
and dangers of a
rodent system to
model a complex
human condition
imvolving higher
cognitive functions

AD. Alzheimer’s disease; APP. amyloid precursor protein; AR, amyloid-B; NFT. neurofibrillary tangles: PSEN, presenilin; tg, transgenic.

(Dam and Deyn, 2006)

Fow o~ AR OEIRY tau v B R A TLA TR TR 2 nd Tl ) B
Table 4. Combinatorial amyloid-tau mouse studies.

Phenotype in double or triple tg mice

(p-tau, NFTs)

R) tau) (p-tau, NFTs)

(P301L-(ON4R) tau)
INPL3 (P301L-(ON4R) tau) on C57BL/6

Tau”
Tau*

tau-P301L (P301L-(2N4R) tau)
pR5 (P301L-(2N4R) tau)

Tau”

TauP301S

pR5 (P301L-(2N4R) tau)

Tau®*S* (GFP knock-in)

Atau74 (1-255aa tau)

Combined amyloid-p and tau pathology
(p-tau, NFTs); late onset pathology

Prevents memory deficits and premature
deaths of |20 line

Prevents amyloid-B-induced NPY expression
and calbindin loss in hippocampus

(p-tau), increased GSK3 activity
(p-tau, NFTs)

Increased memory deficits in aged mice
(p-tau, NFTs)

Increased premature death rate

Prevents memory deficits and premature
death of APP23 line

Prevents memory deficits and premature
deaths of APP23 line

Refs
40
42
62
63
20

64

41
65
52
44
26
26

26

AR, amyloid B; APP. amyloid precursor protein; GFF, green fluorescent protein; GSK3p, glycogen synthase kinase 30; NFTs, neurofibrillary tangles; NPY, neuropeptide Y;
p-tau; phosphorylated tau; tg; transgenic.
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d R+ F Takeda s ¥ ! e it 42| RH05 (senescence-accelerated mice,
SAM)P] & # 50 JR7T — B p RE L H P AFF LB 2 4 PR B o ek
Bro fk LR BB Y B Y AR P B d i end 5 A B 4 SAMPS
2 SAMP10 > H i p 3 B ¥ olla 4 T "~ PRIREAGR VEIRITHE & tau o
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Table 5. Rodent models of dementia in drug discovery and development

Model Relevance to AD
Pathophysiological level

Spontaneous models

Agedrodents  * Cholinergic hypofunction
and other neurotransmitter
alterations

* Morphological alterations

SAM models  ® Progressive AD related

(for example, altered gene expression

SAMPS) and protein abnormalities

» AP pathology in SAMPS
Induced models: chemical

Scopolamine  ® Cholinergic hypofunction

AP infusion * Increased AP levels
(single or

chronic)

Chemicals = Neuronal loss
affecting * Synaptic dysfunction
specific = Cellularinflammatory
pathways activation

Induced models: CN5-specific lesions

Basal * Cholinergic hypofunction
forebrain

Other brain = Neurotransmitter
regions dysfunctions

relevantto

cognition

Behavioural level

* Cognitive decline
* Behavioural
alterations

* Cognitive decline

* Behavioural
alterations with
ageing

* Cognitive deficits

» Cognitive deficits
* Behavioural
alterations

» Cognitive deficits
* Behavioural
alterations

* Cognitive deficits

» Cognitive deficits
» Behavioural
alterations

17

Main role in AD R&D pipeline

* Increased knowledge of neural
mechanisms of cognitive deficits

* Defining normal ageing versus
pathological states

* Increased knowledge of neural
mechanisms of cognitive deficits

* Defining normal ageing versus
pathological states

* Increased insight into role of
cholinergic system in cognition

* Preclinical evaluation of
cholinomimetics

* Increased insight into AP toxicity
* Preclinical evaluation of AP
targeting drugs

*= Increased insight into roles of specific
pathophysiological pathways in
neurodegeneration

* Preclinical evaluation of drugs
targeting specific pathway

® Increased knowledge of neural
mechanisms of cognitive deficits

= Evaluation of neuroprotective drugs if
neurctoxic lesion

* Preclinical evaluation of cholinomimetics

* Increased knowledge of neural
mechanisms of cognitive deficits

* Evaluation of neuroprotective drugs if
neurotoxic lesion

Disadvantages

* No pathological AD
hallmarks

* No NFT pathology
* Limited AB pathology

* No pathological AD
hallmarks

* No disease
progression

* No pathological AD
hallmarks

* Hyperphysiological
AP levels required

* No disease
progressionwith
single administration

* No pathological AD
hallmarks

* No pathological AD
hallmarks

= No pathological AD
hallmarks

* No disease
progression

* Selacted lesinns

(Dam and Deyn, 2006)
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Table 6. Rodent models of dementia in drug discovery and development

(Passive/active avoidance learning tests) °

o @ PEimehiT L

Table 2 | Assessment of treatment efficacy in animal models for AD — memory dysfunction

Task/test

Description of task/test

Spatial navigation tests

Wet mazes (for
example, Morris
water maze)

Dry-land mazes
(for example,
radial arm maze
and Barnes maze)

During the acquisition
phase animals swim to find
a hidden platform using
visual cues surrounding
the maze. A probe trial
with the platform removed
tests retention of spatial
information

Maze with food (radial
maze) or escape to a small
dark hole (Barnes maze) as a
positive reinforcing stimulus

Passive/active avoidance learning tests

For example,
step-through
box, shuttle box

The stimulus is a mild
electric foot shock eliciting
an avoidance response to
the location in which the
foot shockwas received
during acquisition

Cued/contextual learning tests

For example,
assessment
of freezing
behaviour

Fear conditioning tasks
measuring ability to

learn and remember an
association between an
aversive stimulus (for
example, foot shock) and
environmental stimuli (for
example, light, tone, change
indirect environment)

Schedule-induced learning tasks

Forexample,
protocols

in operant
conditioning box

Animalis placedina
chamber equipped with
response levers or nose
poke units, light stimuli and
a food dispenser
delivering single food
pellets. Delayed matching
and delayed non-
matching to stimuli
protocols possible

AD symptoms
modelled

Deficits in
visual-spatial
learning and
memory

Deficits in
visual-spatial
learning and
memory

Deficits in non-
spatial learning
and memory

Deficits in non-
spatial learning
and memory

Deficitsin non-
spatial learning
and memory

Advantages

= High cognitive level
tested

* Built-in control for
bias by motor or
sensory dysfunction

= Less stressful

= Less strenuous

*» Based on natural
(scavenging)
behaviours

» Quick assessment

* Quick assessment of
cued and contextual
freezing responses

= Based on natural
(survival) behaviour

= No complex test arena
required

= Complex tasks and
wide variety of
possible protocols

= Complete automation

= Strict experimental
control

= High level of precision

Disadvantages

# Stressful for
animal

= Strenuous for
animal

= Radial maze
requires food
deprivation

* Poor built-in control
for sensory and
motor dysfunction
bias

= Difficult to
objectively score
freezing

= Bias from strain or
species dependent
sensory or motor
abilities

= Long training
time, experiment
often run over
several months,
therefore difficult
for age-dependent
assessment

* Poor operant
learning perfor-
mance in mice

AD, Alzheimer's disease.

(Dam and Deyn, 2006)
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(- )~ % 8% 8% 3#5 (Spatial navigation tests)

1.3 % -k 3 ;= (Morris water maze, MWM)

B Aok 2 E 4 1980 # A d Morris #errE B o %g."l TR R RE Y

i d o X N R¥EAIRA- BE SR ER- i@;]’ﬁ]”]j SR R e Do
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ehx o] o F]X o Ba B oo BT 80 3] 200 &4 A F o A F A R0 3] 50 24 7
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I LR A oK G RN IR B P AR R & KR
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A ERET A R OBE G4 KIREF 0 R ERT R § Rk kA 2y

4

I 5 g@%gﬂmgg;%&;.]%ggﬁa ok SRE A R E R E oo - PR &

R HF €A AR > UM ek BGRT 0 F 27 @ HEatk
HARERDFH A RRBIAARE IR B 0 SEE R PN AR T L hg

i i ¥ (Crawley, 2007)
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(Hidden platform test)!Z 2 # £ ;% I 5 &5 (Visible platform test) o < 5 % /| = 5 % 10
12T 28 adkkhT 54 B3t b5 F T Schp A o RN T SRk
T LR kG T IR 2am a7 AT SERRMEROR kG 1S a8
L T LRT LR D i R B B Y RS

AT FBE AR RPPRE T AL IR F - R LY RER

?)“

(Pretraining) » 3 ¥ o Hf (T4 3c > ¥ L34 o b (Visible platform test) » i & 4= &k & 5
Fom P BPER O X LA uB R AR R B T AT S e

pE BUEHT 50 % i TR Ok
FEeipgin g &ﬁ’U%Hﬁééﬁ$ﬁi$%ﬁﬁﬁ€’ﬁ&%aﬁﬁﬁﬁﬁJﬁ

4R 4 (visual ability) 2 i@ &4 5 & 4 (motor ability) » 4¢3

EdA a4 - R oo & Z PR S P GES (Training trials) » 2" GRS P i@ F 1L MoK
o e 5 k2 - Bl(Hidden platform test) > @ b 2" JESK 0 X FF)F kKt m £ 0 B
pE R REAGEE RFL T ALERFr A E R BRI B PR
Fikyp? o dq i dp RIEHEE o

EIPGRSR Y hE X B R S BB R S 0 F A AR ES S E T Lo
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FRbEE A HB ST ORB T E T LR 0 & 40 L WP (Escape latency) ° 1*
TFESA G BLRERREF VR BOOR e d T o R DIPRS00 P Ak
f6 — X &7 Ui iFE%k (Probe test) » % '"UiH4F3E5% 2 WiE (7 X - B ¥ F el
FoBIRP AL PRED VRERE B ATHY T LNz PRy HEied o
S Sl E :éﬁé%é%#v’r%’w;;*ﬁ T L o B A S R E S L G
e R R R T SR el 0 Rt Bsfia 4o

IR ER A H S RS Rep g Y CH B E Y Sefa 4 T
% F)iA 5 iw 451 5 AR F «0BE 2 (Morris et al., 1982; Eichenbaum et al., 1990; Logue et
al., 1997a) - “,/]E & 5 vk s A pIFE (medial septum) ~ £ & F (diagonal band) ~ A e
& & (Entorhinal cortex) ~ ¥4 % & H (perirhinal cortex)df & 14 % 5d JR* ¢ fipPLd Fr | |
BORE R B RS ES F 13 8 A3 kg2 7 & (Decker and Majchrzak,
1992; McNamara and Skelton, 1993; Nilsson and Gage, 1993; McAlanon et al., 1995;
Nagahara et al., 1995; Roullet and Sara, 1998) -

“,f AR R RBP I G g5lAc bR A kgAY  BE Y BeRA T S AT
F RS EApF ER DTG o AR EE RO L HAL S RF AL R oL

AIgZ o gt oh o 4 & EAp g £ & 1T % o SR gF AR RER B b L R R

REEAR A R ELER TR B eh3 % (Visually cued task) %%’J'l LT T S AR A BAL R i
B ooosdo g3 9 it g ] (Albino mice) st F F AR %53 1 4p B AL F](Retinal
degeneration genes)Z. ¥ B 3 <Rk 2P chik ﬁu*fif&i(Wehner and Silva, 1996;
Wabhlsten et al., 2001; Montkowski et al., 1997) - “fﬁv#ﬂ AP R R EG 2 R
FAZR ¢t > Crawley (2007)» BP > R & df@f i (75 SRk 2pF > Vi 235
B kg (floating)d T it *% (sinking) 2 k@ T 5 d T S pew -k ¢ (Immediately
jumping off the platform back into the water) ; & §_11 ] 2_enL j& 7 %7 8 B](circling) » &

RS S SR SUTIL Y SUIEHECS RERE T

2.~ BFi# % (Eight-arm radial arm maze)

‘f‘f‘]'** PARF AP T BEY s 4 b4 5 % AR ¢ (Eight-arm radial
armmaze) T Z BEHF ZREY Bt 1 L o LI EHFELSHSI | D
good AR AT o @ P & RIEF B B e 2§ ] BUeAe 4 46 (central start
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box) o F Hil ¥ 7 X Pl TR E Qg S KT S FEad 4 o - ka2
FEET8S%DE G NEJE TR S o T REAR A AR 840

Pl 0 2 B 2 R ieRE F 45 8 40 d5d Rl 4 o /w2 45 38 B oD
T hF BRI OER ok s ) Keohg Fiefg ¥ a4 (Crawley, 2007) o

3. & X i ¥ (Barnes maze)

c B A P2 A RerdBm F i erd 2 Rl T e RE Y A 4 ke T B K
Fpd - BRGRRPRL S e TG 18 BRF AT AR SR

P - BRI A B Rl R ) RES R SRR k&
JRFS PR B Bk AT E 2 g ¥ i 4 (Crawley, 2007)-

(=)~ % 2R B 41935 (Cued/contextual learning tests)

A& B 1 ¥ (Passive inhibitory avoidance test, 1A) £ 2 #- i 3 (Active avoidance test)

OB A Ee e IR B AR 2 27 TR B ] K 335 (Cued/contextual learning tests)%f
s A B § 1 ds 0TS 4] %) (fear conditioning) & & & BRI H3 F F VR E S 5%
(aversive experience) £ I 3 4 % (environmental cues)eff a2 & pr 1) G H B 4 212z
it # (Fanselow, 1980; Wehner and Radcliffe, 2004; Fanselow and Poulos, 2005) © id § ¥
Hd AR R N7 5 BH% S E SORE R RHR L 7R R R R e R
YA HABRRFZEBEFGE IR E B Y oRTRIBOR T EERM S

Feht o HRIE mBﬂTliﬁ’ﬂ“ﬁ*F—%ﬁ%?ﬂﬁﬁﬁﬁﬁﬁmmmw

2007) = @ - A T o drd REGHRTHF D EER o H- LI FFYeRDLE
&*’iﬁ?ﬁ@%%ﬁﬁ\ﬁ?fﬁﬁﬁ&kﬁ%ﬁ’%ﬂ’%é%ﬁﬁ@%W?

Foizh AR sl e BARH R KA AR SR HTRRT G RE H A A
2o BEESEY o - AT BIEFINRRALDFFLE B A RDE EPE
(Fanselow, 1994; LeDoux, 1995) @ % 2 B % e 7 FE Y o hid%ky 7 -
BB PAeSUR BRI ERTE RE PR SRR G AR TR
PR VREFINEFAF T AL BIET )L (7 5 (Freezing) > & # 7 5 F

b E ) FE T A L ﬁvﬁfn% Tk 2 eh s Hofe » B Rt E ) (immobility) sk o
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,fﬁ d i3 E vk ik K #4430 8 M 2o 9k i (Blanchard and Blanchard, 1969;
LeDoux, 1996) -

I~ Eiigse ) R
()~ ivigie. | B BRRR

& it 3] Bl(Senescence-accelerated prone mouse, SAMP)&_d p A % 7‘5& - 4
Takeda #4273t 1968 & 12 ARK/J -] BlfAp fe X #7133 7 @ = ek o B~ 5 Takeda %
PHEID i 1968 & 1 2005 & & (- R RAffBE L kg B L Bl p w5k
R RE S ST ke Lo AL AT A 4 fEE R B
(Senescence-accelerated prone mice, SAMP)¥2 = f& & ¥ £ it /] &
(Senescence-accelerated resistance mice, SAMR) » 4 7 di p & & it 838 BF7 7 B3k g
¥Hpow kiR RE L ke iy }?ﬁgzmﬁgl‘l’ oA o Iy ke i IRGE ) BISRF & B

A

3 o LA A TR 0 b4 SAMPG | B § & 4 % i £k - SAMPI & SAMP2 ¢

5

AR B 22 FTREL N SAMPIO E'Jgé_iﬁ%‘ B LR R E 3
SAMP8 Rl ¢ 22 § ¥ zeffd 131 ~ A 7 iﬁ%ﬁ%ﬁi@&ow%pﬁ

JenE L iRse ) Baneg s B A E P IbF i 0 i Takeda Fcdtr 4 11 1 RGE

| Rehp ™ v § FIE R BB FL D& RREI Foa § 7 FARR SR b4e SAMPI
PFREFE Y kLIS 2 SAMRI 029 a;ju;};[:w T AT Fe A
SPF(Specific Pathogen Free)Z& 5t @ 7 “fecd (& -~ ) o

HeY SAMPS | &l ¥y 4l 9 BA B E AT P LR mid
Flgt o ¢ 3 F S LAt SAMP8 | R < Mg & A 2 dEikds PRI AR >~ tau F-d iR
fait BV Bl &2t }?aﬂ:“"?njv s By e & gk o @ Alzforum
(http://www.alzforum.org) ® ~ # ¥| » SAMPS8 /|- & = APP &2 X #55 89.2%:4p i & »
DX AGAPMA Y F R R e AP M A S TR @R R R B AL F] e gt 0
SAMPS 7 5 A B i & 2 ~ B g 2 PGB F gk o Flet SAMPS o] & L
et wEF SR RABREAMAT Y -

SAMPS - Bl 7 & 4 B I AT IR 0 B A R op iR IR > S F SR L
B> SAMPS /] Blx p MEFE @ R F A AT LB R ShdF i 0 4o Axonal



dystrophy 73R % (Kawamata et al., 1994)~ Alerations in receptors / synapases / membranes
P RgIRA B km P il it % (Sugiyama et al., 1987) ~ #53% Neuronal atrophy / loss e33R
% (Kawamata et al., 1990a, 1990b) » 12 2 Astrogliosis (Kato-Semba and Kato, 1994)¢2
blood-brain barrier dysfunction(Ueno et al., 1993) % 3 % -
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Genaration {Dec,2005)
0% 4 % ™ & % 10 10 120 130
1968 " 19‘?5 ? SAMP1TA
ot I SAMPh‘SkuSic
’ L SﬁMHNR
SAMP7
e 1 B
L SAMPE/TasSlc
[ SAMP10/TaSlc
. I SAMP10
| p-3 | SAMP3
~P-4—————— 1 SAMP4 saP
SAMRS
AKRI -P-5—t
I SAMR1/TaSlc
| R-1 ; SAMR1
\-R-2 1 SAMR2
| . gy
-R-3 1 SAMR3
I SAMR3B
SAMPS
B~ o~ iG] BE & kD B A LR
Figure 8. Genealogical chart for the development of SAM strains as of Dec 2005. (Takeda,
2009)
3o AR ) BB R DR e BT A ik

Table 7. Pathobiological phenotypes in the major SAM strains

SAM & i 300 $ficeha) B
SAMP SAMPI1 EEit7IiaAf F—YV A~ LEHLI D %"Qﬁﬁ‘ﬂmﬁmp‘
LSRN X R E R
©h SAMP2 L7 iuf R—YZ - ARBiIEF 2 TEH
SAMP3 FREGOLTPFBERE - FEELT 104 F—V R
SAMP6 FEEF R S ERET Iof PV R~ 2 H
SAMP7 L7 Iadg F-—:/x\};,g-ja;jy;ﬁ
SAMPS 9 o wRBT  ABEWA > P YURLDEF
SAMP9 PRI F—Y R
SAMP10 MEHFEL)EY ERHRT X T Ief K-V R
SAMPI11 T Iaf F—Y 2T X4
SAMR SAMRI -
L A SAMR4 -
SAMRS5 -

(SAM A 5 5 7% £
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(=)~ SAMP8 | R2 7 4 R A R

SAMPS | Bl ¥ e i 4 3 2 e AF S P ARFEP > Abeetal, (1994)
pr 3 SAMPS /] 2= P T AR R R R FRG FY R R
A% R RgERE G 4 47k 13 1 (Spongiform degeneration) 3514 2 7 L pET F R H
& A B (Piriform cortex) § ’i‘{ﬁmﬁ‘ﬂ/ o Abe et al.,(1994){ i&—- 3t 5 SAMPS /] &

B iEARY 0 BN REBR A U B4F 4 B Rk i (homeostasis)eit 4 § T

=
AR

) TR Y B e 4 B AR H A R blde T v dlcE T %~ i NK
w22 CD4 tme Bt o @ & 3F S A7 4p 01 SAMPS R ¥ Z23e it 4 41 ¥ A
FLEPFLEF o NEPAS D G PR o blde Lietal, (2009)FF 4 7 4ot 4
*okP 0.05%2 0.1%% 22 r 2 LRGBS AL N KEEAFLERIHRTR
Ak G 2R 2110 * # 7 SAMPS /] B e % pF [ (Escape latency) 5 i & i = % g
Riso T A3 P EGuL ;A 40 & SAMP8 /] B2 10 * #2471 SAMRI -] B &5 g pF
By 2MApi s g g Edmonk VG ) HaF Y efRad ARMApE R a5
WS~ B 2 F (s VERIOEEV UE Fixd 10 ? #9SAMPS | B A
EAkEAY 2 FEREEY L Ra 4 > &3 fA# £ (0.05% and 0.1% in drinking
water)ss2 A & W 0 TG B F OB E A o wE N RFE S X DIURES g R
Bled? o7 F IR 4" % SAMPS | B2 10 ? # SAMRI () BE R A E T L2
LB R A F B 10 ¥ #SAMPS | Bl @ A4k S 52 % ¢ SAMPS /] Bl
BN BEFRERMN RS KRB DEE S B {8 £ SAMPS | R & % *Lenip
AR T HRF DT [ 8 Ak EORUHERIEEY > A - SEBN TARR Y T
cim¥ el s F AR AR 0 Bon 52K F Y SAMPS ) Rz B g Y v A
FER L B2 nE4 o Zhaoetal, (2009)% 4 %HE WAk S 4 f8 4 E L iRse ] &
EEARFAES VR FRLEEE ) RDZTFEREFY 4 o

% Shih et al.,(2010)s%2 7 ¢ » 2 I > & & 100 mg/kg bw ¥ 500 mg/kg bw & # 3
B ARG ERRY R EVRELSZ 244872168 ) FFIS (T
BRI FERBEAR G 24 B BBl FAPREET AT EFLE g
FRRARE > 7 g P A4S & 5P H SAMPS /| Bl il deir gy & L b T RF
-0 3 4o SAMRI] 294k 8 & M Bod w g fgadF ik de A I > b s kG 4
PEPFELz b LRI P TR RSIHELEIPP TS D ipfleshim s

SARE o AN LAETLP W A% SAMPS | BT AR AT L A 4 A M xR % o
25



Foa s BRG] R EG G R AL E Y B 4 2 B onlis

Table 8. Evaluation of the potential to ameliorate learning and memory in SAMPS8 mice of different compounds

Compound Dose Cognitive Behavior test Results AD pathology Results  Molecular mechanism Reference
Green tea catechin 0.05/0.1% Morris water maze + Beta-amyloid  + PKA, p-CREB Lietal., 2009
GTC in water 1-42 BDNF, PSD95
CaMKII
Anthocyanin-rich 0.09/0.18% Inhibitory avoidance test + Beta-amyloid  + p-JNK, p-p38 Shih et al., 2010
mulberry diet ERK, Nuclear Nrf2
Toona sinensis 1% diet Active avoidance test + Beta-amyloid  + - Liao et al., 2006
Hydrogen water 0.55-0.65 mmol  Morris water maze -a Number of - - Guet al., 2010
neurons
Kangen-karyu 100mg/kg/day,  Object recognition test + I —= 3] NMDARI, p-CREB Zhao et al., 2010
p-o. Object location test + i CaMKII, VEGF
Elevated plus-maze test + BDNF
Lotus seedpod 60, 90, Y-maze test =t Iy -2 [1] - Gong et al., 2008
proanthocyanidins 120mg/kg/day L
0.g.
Ginsenoside Rgl 2.5,5.0, Step down test + Beta-amyloid  + PKA, p-CREB Shi et al., 2010
10mg/kg i.p. Y-maze test 1-40 BDNF
Gensenoside 0.3, 0.6, Open field test + Beta-amyloid  + NMDAR, CaMKII Zhao et al., 2009
1.2mg/mL in Morris water maze 1-42 PKACB, CREB
water Step-down test Hippocampus BDNF
cell count
Ginkgo biloba Morris water maze + - - Yeunhwa et al.,

26



(2) ~ SAMPS /| & 2_FgiRiE ik gig:‘mﬁ

. SAMPS -] & FofR g fe 127 7 2 G 0 Valleetal, (2010)4-% 7 | 7 &

ICR-CD1, SAMPS, SAMRI /|- B % {8 crfi 45 i ff e b A B ¢+ % 7 5 40 — i
ICR-CDI /| 822 SAMRI /| B/ = 7§65+ = 1 #2625 » & A B2 F| AT F chsme s B 2

(Cluster) ; 47 & 1t SAMPS | BLY » ji= * 88 407 rBRLRFIATARA BB 42 4
fALF TR A AT o P B o BT e T FRAHA R ]
BRI - AT 4GB ML R IRRAIRR LR R 17-24 Shin B o 12F4
PRI FERATE R RS L B 5 BAO RIFHLAIRA LTS 10 = o B % 5 & SAMPS

)BTRS B R e B R W EMF AR o 5 {17 12F4 A2 B0 FR 0 B F
B AGE FLM AR e Akt o YT T B R AT o R 1V IREE ] BURIR A = ik b 1A PR
AR G B A 01 0 4B o ATRCE PR g0 7 & L #i % o Valleetal, (2010)i - %
‘N@r X &R A L% @ 3 I 0 SAMPS /] & g L "Mmi\g be s BRI B
GRS P MR S & 0 4 LRF 9 Abetaj g 225 #T2 & © Shihetal,
(2010)4k & & v s | Bl= B " ZE X B4 (5000 F > BEF 2 P 2 PG300E B i P OSE R v
PR o d RATT A% T 2 0 SAMPS | Bl RN sk 4 02k £ P BT B+t SAMRI |
Bl @A WIS LR AL EF R A FE X SAMPS (] B A Fis § e 38 i
BRI E o AR AT E (LR BIRAT (T 5 R LB BRI R A B i B

V2l

BAJY P A FF RRAAAM 0 T L KA ST S AR R R T Bt

“m\ “

—/r\'."};; 4 Eﬁ?ii} o Ll et al., (2009)1»' );? IRJ%%‘F} ﬁ{% —:!2b L Q,’_\@/J &257_ —;—.»«— g ﬁﬁ;? J',{”ﬁ ﬁ’ill% iﬂ"ﬂ

7 7"

RN AR R R en g B o
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(2) ~ SAMPS | & %282 B (* tau F-v #ofk
Canudas et al., (2005)4* ¥+ SAMPS -|- BUP53% tau F-v i@ ARfLE (7 4 47 3 I SAMPS
) BUPGER edkS A TR E B F M 4r 0 & tau sERERE T A IR AP R 120 e §_GSK3beta P & £
B oo R A R BAER T SR T S T & SAMPS | BB 0 FER X L &
tau F-v PR AFE R 1t 1T R F DM (B4 ) o d T A, XL iEE ) R R A
TGRS SRR o [P RA BE DT — S i tau F-d SRR s 3 B EF AR -
Orejana et al., (2011)~ 4k & & % %(Sildenafil, = @ k|5 %) ¥ >* SAMPS | & {8 »
T Fiy SAMPS | Bt E kg AaA R X0 FREIY tau o EHRL LG}
TR A 0 vk - BRI tau Fov dBAREL G M D ¥ T A wre kY F ki 1)
#-v (cyclin-dependent kinase 5, cdk5) % & 7* 5 T % % > ¥ L tau -9 % SAMPS |
BB s AR E R RE Yt ¥l - o

SAMRI SAMPS

SAMPS SAMRI 199,
Tau [pSer | o .._..-

Pan-Tau e s—— — —— —

Cortex
Hippocampus
Striatum
Cerebellum
Coriex
Hippocampus
Striatum
Cerebellum

Actin -—

Tau[pSer'™]
SAMRI SAMPS
T < 396 ’
< ) I S -
—

Tau[Thr™"?]
Actin e e ——
B -

T <
£ 20 g2 *
F - B Za g
= 1.5 =
N e R
Pan-Tau = 1.0 = 4
= 05 S 12
0.0 (R
SAMRI SAMPS SAMRI SAMPS
(A) (B)

B4 ~ SAMP8 | BUPGIR & f8 7 [ ¥k fa B tau 39 JUff ik in
Figure 9. (A) Phosphorylation of tau protein in SAMP8 and SAMRI1, 5 month-old. Tau
phosphorylation was assessed using phosphorylation-dependent polyclonal antibodies Anti-tau
[pSer404], anti-tau [pSer396], anti-tau [pThr205] and anti-tau [pThr231]. (Canudas et al., 2005);
(B) Representative immunoblots and densitometry analysis of tau proteinphosphorylation in
SAMRI1 and SAMPS astrocyte cultures. Tauphosphorylation was assessed using
phosphorylation-dependent antibodiesanti-tau [pSer199] and anti-tau [pSer396].(Garcia-Matas
et al., 2008)
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()~ SAMP8 -] 84555 ¢ [P s B Ap B R T4 2 3 B i 4e

FE M5 M SAMPS /] B ainAriT A 4F G~ SRR RPN R tau v BEREL (Y a0 A

B2 plopI Y §AEF £ &0 G - Lne g B Morley (2002), Valle et al (2010),

Woodruff (2008)£ Pallas et al (2008) % & & ¥ 35 5 SAMPS |- BUAU% RAT 3 19 /%% BeE 4p

4 b F 058 o Nomura et al., (1994)12 2 Morley (2002)~ 4-%F SAMPS /] &
y

SRR = 2 4
_‘_/:‘T\lﬁ-‘ ;}'H.(?J SAMPS I Ki‘ﬁ/i&‘f’:}g}p‘tﬂbfgl}l 12\. 'H}%i{g 33 U'r%ﬂb 3 "L'IU( m}%—,
T st e B R (R L) -
Cytokines
} TAmyloid Precursor Protein
Testosterong l“‘_ ysecretase € Presenilin 1
//f ﬂﬂ-Amylﬂid \‘\_“\\h\‘
l Activation of
P_l:‘u]ur!'i Complement
{late-epiphenamenan Cascade
UAY-Desawrase l
l Thissue
Altered Membrane Destruction
Phosphelipids
¥
LMeurvdransmitter
Liechveness
v
LLcaming and
Memory
* (A)SAMPS /| & enf7 % /4 B e A 4 8427 L )
Figure 10 (A). Pathophysiology of the memory deficit in the SAMP8 mouse.
(Morley, 2002)
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Aging 1
R

Glu ilevel T

Glu relcase

Neuronal Damage T

Gliosis T

b

Y
Fragility at Nerve — Y
Terminals GFAP T
m,-BDZ receptors 1
 fu -BDZ receptorsl
& 5-HT , receptors i
cc 1 APP mRNA T
HP | C-terminal fragments 1
1 Granular structures T
NMDA receptors |
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ACh release | Protein kinase C |
NA release | NO synthases [(7)
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Y Y Y

¥
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B~ ~(B)SAMPS ] BV P sg v H B Y s fan 4 T 2T a8
Figure 10 (B). Possible mechanism of dysfunction of learning and memory in the brain of
SAMPS8 mice. BDZ: benzodiazepine; CC: cerebral cortex; HP: hippocampus; Glu: glutamate;
GFAP: glial fibrillary acidic protein; APP: amyloid precursor protein; NMDA:
N-methyl-D-aspartate; NO: nitric oxide; Ach: acetylcholine; NA: noradrenaline.
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() ~ SAMPS /|- &£ 3 Flg& 7 | &b i 47

Bave ¥ SR w f Renil FlgsE ] Bl SAMPS € it ifae | & 4 B -4
A BOE ¥ L en APP v AR - Tau B9 GRGH HRa B o~ MEER LA L A G
R EF A PP a Y B4 TSRk kA dred 24 7 2 APP/NOS2,
Triple-Tg ¥4 2 APP/PS1 = & £ Fla 78 | Bl ¥ Tl A #7 75l B2 s g A 7
@ i 49 % W human APP » & 2 » Jid f fRhid ¥t A A2 4 APP ch SAMPS (] Bp| 4 1]
B APP o 4p 83 tau 3% 4 F R enlET) 0 e Hdek AFE A BY A~ 4 M tau 3
02 b EAAT] i*uﬁ/é 4 I tau F-v chE I 1@1 R RF PR A B I A
He® o el B € 3 ISR PEERIE e tau WB L 1 i) o nf B %R R B R T
o A g A e A R R B F G A R AR o b s AR

FARpEE o L8 b AT Q8 SAMPS /| 8 & LT F IR EA R B
WA RS F 973 b o blde > Tg2576 ) 8¢ " B4 g A4 § VR4 > L0 deph g
B TR RO AU B aras 4 e T M o B S FIE - T i B € A2 tau R D
WL A G R B @ 3xTg-AD /| R p i plRS > 2w M;E%fr%g@?
4 BRF ORI T A Y tau Feu AR U iR g S nAvHiet o & SAMPS ) B G 0 P
U gepE s HEHP 2§ VRS XX ¥ Hom por T EEER €A 4 tau B0 AR T > X
EYEE o RT UERF| S A N B GERR R RIAE c AL - A AT AEATER )
Bl i g | Bnip g B (7 e 4 0 d g0 7 4v > SAMPS | Bleps g B {5 005 4

I#P_m]!\’ /‘;u /4 )i o

31



24 AR PEBRER G AL AR Gk s
Table 9. Some qualities of mouse models of Alzheimer36f1cd86b}

AD-related quality SAMP8  APP/NOS2 —/—

Triple-Tg

Tau Tg

A[SPP/PS]

ABPP
mutated human
moiise Vv
Tau
mutated human
moiuse Va
Cerebral amvioid angiopathy
Cholinergic deficit v
Neuron loss
Svnaptic disruption
Gliosis
Impaired learning and memory

<=

v

Lol

vV

N

Vv

v

< <

v

b AR IR R B B O B b T R A R 7 L
Table 10. Chronology of appearance of AD-like pathology and cognitivie decline in various

transgenic mouse models of AD.

(Woodruff-Pak, 2008)

AD-like 2 4 6 8 10 12 12+
phenotypes Months Months Months Months  Months Months  Months
Cognitive APP23 PDAPP Tg 2576 PSAPP hPS1-2Tg
Deficits JNPL3 CRNDS
(Hippocampal) TauP301L SAMPS

IxTeg-AD
Oxadative PSAPP Tg2576  APP23 PDAPP
Stress SAMPS

(3M)

Amyloid-3 CRNDS8 APP23 Tg 2576 PDAPP  SAMPS#

3xTg-AD hPS1-2 Tg

PSAPP
Tau JNPL3 SAMPS APP23  PDAPP
phosphorylation TauP301L (5M) Tg 2576

3xTg-AD
Gliosis SAMPS Tg 2576
# Amyloid-3 plaques occur around 18 months. Increased levels of soluble amyloid-3 are detected at 8 months.

(Pallas et al., 2008)
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Table 11. Pros and cons between transgenic mice and SAMPS8 mice for application on

Alzheimer’s disease animal model.

Transgenic mice

Senescence-accelerated mouse

prone-8 (SAMP8) mice

Advantages Perfect copies of human ABPP and SAMPS8 mice model is based on age
presenilin 1 and 2 (PS1 and PS2) rather than on mutation, which is
which implicated in familial AD. more closed to sporadic Alzheimer’s
Easy to produce doubly transgenic disease.
for ABPP + PS1. The APP of SAMPS8 mice having

89.2% homology with human APP.

Drawbacks The compact plaques produced in Poor immune system and shorter life
mice generally exhibit a less dense span.
and a more amorphous morphology ~ High mortality than normal rodent
than those observed in AD patients.  model.
Lacking the extensive Less dense and a more amorphous
post-translational modifications on beta amyloid deposition than human.
AB.

Reference Kokjohn and Roher, 2010 Woodruff-Pak, 2008

Woodruft-Pak, 2008

Alzforum website:

http://www.alzforum.org
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» ~RERS
(=) &+ #

#5 % AL& 5 (Curcumalonga)? ehi & & ip2 - » A- I f - i Foi
+ » &_bis-alpha, beta-unsaturated beta-diketone » * i€ # 5 diferuloylmethane - — #7 & e
%% % 0 < i>&E_d diferuloylmethane, demethoxycurcumin 2 % bisdemethoxycurcumin >
& 125 T7%, 17%4r 6%+ ¢ curcuminoid = 3% 5 A7 3 4 11> 5§ B 2 F Fus L~ FF o
#LpF % 7% > Hamaguchi et al.,(2010) { 4-¥f curcumin £ [7 /& /% Bop il — & 7l e review
wH ¢ ¥ O IR curcumin R E A B HCN P 0 F U IR G "F 1 insoluble
abeta(Begum et al., 2008; Lim et al., 2001), soluble abeta (Lim et al., 2001), abeta plaque
burden (Lim et al., 2001; Frauschy et al., 2001; Begum et al., 2008),A11 antibody positive
oligomer(Hamaguchi et al., 2009)1 % tau #-v iEmifL i (Ma et al., 2009) » }* #F > & it 43
TR F YRR A 4rid = andf i (Frautschy et al., 2001) o Ads e 7 5 50 ¢ > 2 Tg2576 o) B
L0000 FR R UG rRevE B B 30 R R 92 PRI A% (Bl - )(Begum et al., 2008) e
Pan et al., (2008)i¢ * 200 ppm ¥ % % 4 & % p' &(Kunming mice) 7™ } »c#f i& ] &3¢
step-through test e732 Fo @ f B i [958 Bop & 47 #5255 ¢ » 3 #f 2 e9% R (Lim et al,, 2001;
Yang et al., 2005) > @ F1 % §F i » S5k IR T PG end e P > ARG E R 6
¥ F OARen'd MLAvay 4 chdp i (Frautschy et al., 2001) o

- A B E ABERER AR EF 22 PP I Srdp g
oM BRITF F AT AF IR R* §F £ PFE Y ik (piperine)— AR * > M H (F L iR
F|(adjuvant) » *2Frd|F 4§ § #EFERL HF fu(glucuronidation) - ML FF E hd F 7 )
g L I R A A A K HERE S ZRAASMEET R
e |42 & (Anand et al., 2007) - 335 Shoba et al., (1997)2 2 Suresh and Srinivasan (2010)
FHUER FEF bR PFSY 0 7 T Mg IREFRA 2T JIF Farck
BARY SR L X A o hE R R R LEY VR bR Y
ok 0 T R R A0 R (Half time, Tip) » «+ 007 S50 L 7Y 2 §5 &
FEZFTA FRT RS H 154% -
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A Con Diet Curc Diet

Bl - ~ A4S Tg2576 | B 782 & §5 230 H ik "Rehe AR R 4 &
R

Table 11. Dietary curcumin seems more effective than tetrahydrocurcumin in reducing plaque
pathology in the Tg2576 APPsw mouse, but both reduce soluble beta amyloid levels.

(Begum et al., 2008)
Z) >~ TP
7 fs (benzo [1,3]dioxol-5-0ol) & — ~F & 5 138 chfmsg it £ S e S b ¥ ih
g VA2 - 5 B 5 UFendag it 5 4 (Suja et al, 2004; Dachtler et al., 2003) > & H & 2 |+
Rl £ o 7 frfis A _sesamolin # A fate e 2 — > e 8 A e hg B4v4p g © > - &
M SR o R 7 R 1 §RE(5502009) AL Z MR AR AR D
z@mg%ﬂﬁﬁﬂ’ﬂrwgﬁwﬁw>,;giﬁs%,f&m%@ B4 [ PER €
AEREERETELRY - HEHARET Y DLRE RR L FRET IRK

-

8 50 mg/kg BW & /] BF{S 5 57 A RGN0 R 3] 2png/g tissue 0 B B Dk & ¥ i T 8ug/g tissue °
FOAT A TR L G i 593 B 5 PeHLEESNE 4 (Jan etal., 2008) o d 3t 2 d R4 RS
HTAER A E B 0 AR LS B S PR A Little (1991)i - 4 4445
Fffs = ik 7 end sk > 13 B 0 T frfie ¢ LDso 5 470 mg/kg - Hirose et al., (1997) &

Ba 104 3 R R T ROBL 0 B L 6 A B X BRI B s 4 5 (15.8%) -
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b2 Frfe ¥E 4 7 5 2 AT > @ > Kuhad and Chopra (2008) R 4 IR.4% @ Z}ﬁﬁ;?% ABPRTE

7 7% Streptozotocin (STZ): %2 7}#/‘]’\}}% LEOHAIHZ AR 2 2B Y Be a4
7oA

3 RERoE:

o

=
m*tt
g

(=)~ R*P P

& & P Ay (Z-ligustildie) #_% §f (Angelica sinensis)Jx 2 ! % (Ligusticum chuanxiong)® =7
FEGS SnE e B AR
g di it S (Hoetal,2009) c A F B F~ 8- HFR > st B PC-12m% ¢ » &

=l

[N

TAEG AR L2880 B F ML AFY

=

£

AP g B F PR REEGR PR g cim e |2 o Kuang et al., (2009)- F1#* 1~ k45 VEER

25-35 3% RAGFFH gF PP UF RN k- HESR AN B FIE B4 %
MEZFEREV R ARG O cadempdpd > A BN RAP faend 57 17
% ¥ 2.6% (Yan etal., 2008) » iz Shi ctal,, (2006)4-$f & & [N is e 8 1% A  F 5k ¥ 5
BAFv )% 5> wi5d v RA& @ (20mgkg BW)# & P fig (7 7

tissue) » A7 B4 B HARIN 4 o AL - SEHAET @7 hP B B b b

Hoo B AR A B Fadt(lpg/g

k= SONED S

AL FF R CTREEAAR GO FT I A4
Table 12. The Pharmacokinetic parameters of curcumin, sesamol, and Z-ligustilide

Parent compound Curcumin Sesamol Z-ligustilide
Route 1v. p.o. V. p.o. V. p.o.
Dosing (mg/kg) 10 500 5 50 15.6 500
AUC 7.2+1.2 3.6+0.6 141.449.0  501.3£200.8 28.236 23.5
(min ug/ml)
Thnax (min) - 41.745.4 - 2.5¢1.2 - 36+1.9
Cinax (ug/mL) 0.36+0.05 0.06+0.01 2.3+0.6 1.4+0.7 13.19£0.84  0.66+0.23
t/2 (min) 28.1£5.6 44 .5+£7.5 29.2+6.1 563.7+£36.9 31+12 223461
Oral 1 35.5 2.6
Bioavailability
(F)
Enter into BBB Yes Yes Yes

Reference

Yang et al., 2007 Jan et al., 2008

Yan et al., 2008
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H,C0 -

HO QH

B.#& & p fig(Z-ligustilide)

o

C. 2 i = (sesamol)

B-- 21 f%HE&E2 P F2 S (ADERF B P~ (OLFp
Figure 12. Structure of (A) curcumin, (B) Z-ligustildie, (C) sesamol
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AT R F A #2 SAMPS ] B TR S B R B REY 2 B R R Sk
ol wmike e R2gEEfRiak > LFEPIpre e84 2 8 plpig
S BB EH RIS 230 ) K2 T30E £ BA2ES BHREL - EHER TR LS
A7 A o Ak G AI AIN-OSM AP A B i & 15 » e Fid et drdpie (T & L
S R REEFEFERREEY RN T AR o RGERY FILAH T EA
X ISAMPS | R g A DR R AT oS L D bR L Bk R b
WRHR DT N2 ZPF AR RKR
BH o R TARGHRS ST L Fd
B L RR) By b pd R
ELISA = 3\ B | BPGRendii s /a5 5 B > T 443K B ES ~ § LR s ans
74 4 AR A 9 114E 2 SAMPS /] & TR KSR AR & TR

gtk iRl Bl BRI S ORI I A

:%ﬁ*‘ﬁ%“”Wﬁﬁé?%% o gieh
L ST B R R TR S

REwAAL R G RAR /’7‘/‘*%&[}%3“7#’4”5:’ S
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6-month-old male SAMP8 mice

Y

Open Field Activity Test (OF)

AIN-93M diet mixed

with samples

Y
Curcumin Sesamol Sesamol || ZLigustilide | | ZLigustilide
Pasitive control mol mo Ligustili -Ligusti .
Control 500 mg/kg diet (Low dose) (High dose) (Low dose) (High dose) ﬁrabr;u:amnk'and
() + 5 mglkg 50 mg/kg diet | | 500 mghkgdiet | | 200 mgkgdiet | | 500 mg/kg diet ablet making
Bioperine L) (HS) {LL) (HL)
{Cur)
Unpredictable death case [« Oral administration for three months
v Evaluation of physical activity
Histooathological 1.0pen Field Activity Test 5-month-old
istopall ? ?gm Evaluation of fearning and memory ” male SAMP8
examinaton 1.Morris Water Maze (MWM) - mice
2. Inhibitory Avoidance Task (lA) (Y)
Evaluation of aging index (Appearance)

v

Sacrifice

o

‘ Animal tissue collection and homogenization

| |

el

Serum Biochemical Index Analysis

v Y v
Liver Brain
1. Asparate aminotransferase (AST)
2. Alanine aminotransferase (ALT)
J v 3. Triglyceride (TG)
4. Total cholesterol (TC)
L » I. Hematoxylin & eosin (H&E) 5. Blood urea nitrogen (BUN)
Anuoxl_dant enzy_me activity staining 6. Creatinine
Glutathione peraxidase (GPx} To examine the morphology of
Glutathione reductase (GRd) brain
Glutathione S-transferase (GST)
Glutathione (GSH) II. Detection beta-amyloid
Supergride dismutase {SOD) 1. immunohistochamical staining
Catalase(CAT) (IHC)
2.ELISA beta-amyloid {4
Lipid peroxide .
TBARS 1-42 detection
- #
B-+= -~ F&EH

Figure 13. Flowchart of this study
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B ppg

— R R

(=)~ FF % C3 & #dk4f &4 (Curcumin C3 complex + Bioperine )
A% % B Rutgers ~ § & 518 kv 2 % #c$e4k -2 Sabinsa o & & & o
( Bangalore, Karnataka, India ) (Batch No. C101109E-P)
(=)~ ZJps (sesamol)
FEp Fluka 2> @ (St. Louis, MO, USA ) (Cat. No. 85070, Lot & Filling code:
1358697 40709043) o % & >98% o
(=)~ & Ap Ay (Z-ligustilide)
K5 Z M Rutgers ~ § 8 54405 kd i H EHRLH/E - BR 50% el ApLpF
DERE 35
(= )~ AIN-93M diet
Btp MP = 2 (Solon, OH, USA ) Cat. No 96039 -
(7)) ~ Purina 5001 rodent chow diet

FEp Purina 2 & (St. Louis, MO, USA) -

SR RERA
(<) EFE

g
1. A 7"3p&i4% (1303-5350):F£p Showa = # (Gyoda, Saitama, Japan)
2. Z 5 it® (S9887):#p Sigma-aldrich =  (St. Louis, MO, USA)
BrERERE s RN
1. =+vkfk (80492) : pEp Fluka = # (St. Louis, MO, USA)
2. 2¢ R4 g Mg &35 2@ (Tokyo, Japan)
BRALAFE
1. Vectastain ABC kit (Elite PK-6100) : f£-p Vector 2> # (Burlingame, CA, USA)
2. ImmPACT DAB peroxidase substrate kit (SK-4105) : fp Vector = &
(Burlingame, CA, USA)
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3. Concentrated (10X) Antigen Retrieval AR-10 solution
(Tris-EDTA)(HKO057-5K) : pp Biogenex = # (San Ramon, CA, USA)

4. Immunity staining guard pen : fp Cirisc = # (Japan)

5. Horse serum (Cat. No. 16050-122):p#p Gibco = # (Grand Island, NY, USA)

Triton X-100 : P& p Sigma-aldrich = # (St. Louis, MO, USA)

Mounting solution : f#£p Bio SB =t & (Santa Barbara, CA, USA)

Molecular sieve 0.4 nm : P p Riedel-deHaen = # (St. Louis, MO, USA)

A S

Beta amyloid, 1-16 (6E10) monoclonal antibody (S1G-39320): pEp Covance =

# (Emeryville, CA, USA)

10. Anti-oligomer antibody (A11)(AHB0052) : p&p Invitrogen = # (Camarillo,
CA, USA)

11. Anti-amyloid fibrils LOC antibody (AB2287) : p&p Millipore 2> @ (Temecula,
CA, USA)

12. Biotinylated anti-mouse / anti rabbit IgG antibody (BA-1400) : p&£ 5 Vector = &

(Burlingame, CA, USA)

Mouse beta amyloid 1.40 ELISA jB] % 3 &0 AL
1. Potassium dihydrogen phosphate (KH,PO4) : Fp E. Merck = & (Darmstadt,

Germany)

2. Potassium chloride (KCl) : p£p E. Merck = & (Darmstadt, Germany)

3. Sodium chloride (NaCl) : pp E. Merck = # (Darmstadt, Germany)

4. Bovine serum albumin (BSA) (Cat. No. A4503):pp Sigma-aldrich = & (St.
Louis, MO, USA)

5. Tween 20(Cat. No. P5927) : pp Sigma-aldrich > # (St. Louis, MO, USA)

Mouse beta-amyloid 1.49 /1-42 ELISA:

1. Guanidine hydrochloride (G3272) : P p Sigma-aldrich = # (St. Louis, MO,
USA)

2. Trizma hydrochloride (T5941): pp Sigma-aldrich = @ (St. Louis, MO, USA)

3. Ethylenediaminetetra acetic acid (EDTA) (E6511): pp Sigma-aldrich = # (St.

Louis, MO, USA)
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4.

Protease Inhibitor Cocktail for use with mammalian cell and tissue extracts,

DMSO solution (P8340) : pp Sigma-aldrich = # (St. Louis, MO, USA)

GPx i 2

1. Di Potassium hydrogen phosphate (1.05104.1000): Fp Merck = # (Darmstadt,
Germany)

2. Potassium phosphate monobasic (04243) : P p Sigma-aldrich > & (St. Louis,
MO, USA)

3. NADPH (N1630) : £ p Sigma-aldrich = & (St. Louis, MO, USA)

4. GSH reductase (G3664) : pp Sigma-aldrich > @ (St. Louis, MO, USA)

5. Glutathione (G4251) : P p Sigma-aldrich = # (St. Louis, MO, USA)

6. Sodium azide (13412) : P p Riedel-de Haen 2> # (Seelze, Germany)

7. Ethylenediaminetetra acetic acid (EDTA) (E6511): P p Sigma-aldrich = & (St.
Louis, MO, USA)

8. Hydrogen peroxide solution, 3 wt% in H,0:pp Sigma-aldrich > @ (St. Louis,
MO, USA)

GRd #l =_:
1. Magnesium chloride hexahydrate (1.05833.0250) : £ p Merck 2 7 (Darmstadt,

Germany)
. NADPH (N1630) : ptp Sigma-aldrich 2 & (St. Louis, MO, USA)
Glutathione oxidized disodium salt, GSSG (G4626): Fp Sigma-aldrich > @ (St.
Louis, MO, USA)

GST Bl =z -

1.1-chloro-2,4-dinitrobenzene (CDNB):p£ g Sigma-aldrich = # (St. Louis, MO,
USA)
SOD i =_:

2.

Pyrogallol:F£ g Sigma-aldrich > # (St. Louis, MO, USA)
Superoxide dismutase, SOD, from bovine erythocyte : Fp E. Merck = &

(Darmstadt, Germany)

(=) " EREE

1. Glutathione Assay Kit (Cat. No. 703002) : p&£p Cayman = # (Ann Arbor, MI, USA)
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(

In

)

Mouse beta amyloid ;.49 ELISA kit (Cat. No. KMB3481): p g Invitrogen > # (Frederick,
MD, USA)

2. Mouse beta-amyloid ;.49 ELISA kit (Cat. No. KMB3481) : Fp Invitrogen = &
(Camarillo, CA, USA)

3. Mouse beta-amyloid ;.4 ELISA kit (Cat. No. KMB3441) : p£p Invitrogen = &
(Camarillo, CA, USA)

- P REBRA

1.4 #7 % I (Analytical balance): Model 1712,pp Sartorious = # (Goettingen,
Germany)

2.-20°C 7k 44 (Refrigerator) : Model RT-4502GS, Bt p Westinghouse = 7 248 5§ = 7
#] 1% (Taipei, Taiwan)

3.2 #3248 (Homogenizer) © Model DC-CH40, p&p Pyrex = & (Tokyo, Japan)
4.-80°C /4 i 1% (Ultra-low Freezer) : Model NU-6511, P p NuAire = & (Polymouth,
MN, USA)

5.4z % & 3. % (Ultracentrifuge):Model LE-80K, F&p Beckman = # (Palo Alto, CA,
USA)

6.% + A % i# 3. ¥ (Tabletop Ultracentrifuge):Model Mikro 22R, B g Hettich 2 &

(Baujahr, Germany)

7128 ki # (Water bath): Model 905, B p Hotech = & (Taipei, Taiwan)

8.F& 4% & 3+ (pH meter) : Model SP2200, F#p Suntex (Taipei, Taiwan)

9.% 5 i » %3 A 45 % (Multi-detection microplate reader): Synergy' VHT, B f Bio-tek
= # (Altlanta, GA, USA)

10. v # #4E B (Stirrer/ Heater):Model PC351, Fp IWAKI = & o

11. w7 g% :Misonix ultrasonic liquid processors PEp Misonix = & °

() B F P AMRE 75 R HREL G
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1

1.4 % 1w 387 7 # B (Constant current shocker model 58006) : - p Lafaytette instrument
7 (Indiana, USA)

2.pF & ¥4 B (Control timer, model 58010) : F&p Lafaytette instrument 2> # (Indiana,

USA)

3.Ethovision # %~ % 4% % v : f£p Noldus information technology (Netherland)

4.7+ 6 & p| T_i®R(E63-10) : B p Coulbourn instruments (PA, USA)

5. %8 & R Pl X (E63-12) : B p Coulbourn instruments (PA, USA)

6.Tru Scan /= # & 4 7 #ic 48

7.Gaphic state 4% > 3% ¥ 0 48

8IVC fhz it 5 4 4% k3L ! pbp biozone 2 & (Ramsgate, Kent,,UK)

9.8 & 1 4 ;% 374233 (JCMCO JC-RT-16HSP-028):42/x = & (&'} » = &)

e P RBES LR RESNHN

1 #g7n 3% L8 3 w2 & 47 & (Multichannel immunofluorescence tissue analysis
system) : PEp TissueGnostics 2> 7 (Los Angeles, CA, USA)

2. TissueQuest 2.02.0252 # 4w = & #ic%8 : pLp TissueGnostics 2 # (Los Angeles, CA,
USA)

REHEF AR AFRFEARB YRR
)~ R b
AFE Y % 2 F Bk] B 5 Senescence-accelerated mouse prone-8 mice (SAMPS mice) -
CRGE R BE AR RY AT 2 RERE - T § AL SAMPS ] & -
)~ e BHR AR RS ERR T

REh- v EBERE SRR PFRLR L RPEJE TN AFLER
T " #2 SAMPS /| R (TR bnie (Fidsk * 2+ L% - 2L T ¥ & i SAMPS
BV BB B ¥ Z 25 SAMPS | Bl frdlE Ak d A A % = 2 5 SAMPS
TEdlie s &Y 23 500 mgkg diet % & 0 A EAPE 2T 66.67 mgkgbw o F o >
7 & w5 SAMPS () B ligustilide g2 2 > & w4k & | E (200 mg/kg diet) &
A E (500mg/kg diet) ligustilide » 4 %[ 4p % >* 26.67 2 66.67 mg/kgbw - &% = ~ = &

A %) 5 SAMPS /| B sesamol ST & > A W4k & 1 # £ (50 mg/kg diet)2? & # £ (500
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mg/kg diet) s 0 4 HIAR F T 6.667 2 66.67 mg/kgbw o %k T 7 # bz SAMPS | &
PR etk s B v ¥ 12— 4k chow diet (Lab S001)3E % — B 7 14 » 4 & (7 1 ;9 5% o
i o RY E ImmA Bk T AREFEZe X Fe i XEX
SEF e X2 ERUEN20REAFoAE S NRpd s E B
TED B AR B AP - A EHESEL NI o R
KA R AERB D LAY ZFE TR s BN T ARE ST R
WAL o FPFLARRDPFRNE XS T a2 R LB pd Bk B

PR BREAEIRE A B  2142°C &2 65+5%2 B o 4 E 5 12 PR R

i

&

P57 BT T ET BLod &% T Biozone B iE § % $i(Individual Ventilated Cage,
IVC) (Ramsgate, Kent, UK) » = g5 s sz B4 a4F 4 13 14Pa> # 45 5 (Air
Change per Hour, ACH ) J&4% £ 100£10%° S > & 5 4 g~ 4% £ N B 9 ~
T fERPE R - Koo AP ERIRS 22 IVC & Sk * 1 &
(MK2000) -

SAMPS |- Bli¢ * 0.03962. = vhfh A W] B0 ~ 430~ EIRig Tk 0 AR &

T AR LI S AT o
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Lt = ~ AIN-93M 45t 2. L A =0 & o o Bk A £ 0 B
Table 13. Proximate composition and dose of sample in AIN-93M diet

Ingredient Amount of each component in AIN-93M diet
(Percentage, %)

Group Control Cur LL HL LS HS

Casein 14.0000 14.0000 14.0000 14.0000 14.000014.0000

Dextrinized corn starch
Sucrose
Corn starch

Alphacel, non-nutritive

bulk

Soybean oil

AIN-93M mineral mix
L-cystine
AIN-93M-VX vitamin
mix

Chloline bitartrate

tert-butylhydroquinone

15.5 15.5 15.5 15.5 15.5 155

10.0 10.0 10.0 10.0 10.0 10.0

46.5692 46.5692 46.5692 46.5692 46.569246.5692

5.0 5.0 5.0 5.0 5.0 5.0
4.0 4.0 4.0 4.0 4.0 4.0
F ) 34 X3 3.5 3.5 3.5
0.18 0.18 0.18 0.18 0.18 0.18
0 1.0 1.0 1.0 1.0 1.0
U2 0.25 0.25 0.25 0.25 0.25

0.0008 0.0008  0.0008 0.0008 0.0008 0.0008

Total 100 100 100 100 100 100
Additional adding

Curcumin - 0.05 - - - -
Z-ligustilide - - 0.02 0.05 - -
Sesamol - - - - 0.005 0.05
Magnesium stearate 0.5 0.5 0.5 0.5 0.5 0.5
Silicon Dioxide 0.5 0.5 0.5 0.5 0.5 0.5
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(=) FRgRfida

14k 5o B 81 4L i R AR A
AR D AR F A B R SR TR A S SRR B
B4R SR RS @2 (Wet granulation) » 12 AIN-93M 43 45 22 # %o ] 51

~

LB R L2t ERERAEEFTL - o7 AIN-93M # % » # AIN-93M

PREWELHZ LA A2 20 FEA T r 160 F L 2 Q ok Tl ke

ln

kA FFT3a3 15 0 1 20 mesh i o BB AR 1S A T4 A b b o 12 35°C
BRI )P GCEEARY o F R AE e UREFRCER > - i
Fisk R Ak AARE K IO IEHF T o AT g RS 0%k R

BT A RE AR 0 S A 0 2 L

2.3 AR
Mg Ed ARPREAF A SRR LB RS R E S kRN
FELIRESES Pﬁéﬁ? FHEF R Y w2 UL ¥ AR S R AIN-O3M s % 7
MIEASET o MBS APE IR F T RS HIIE EE KR
BT 2 g Baed o AIN-OIMATHA A ¥ § i 0 0.5%A 3 feds (¥ 5 9]
VUEE Ok AL R AEF R P M E R4 0.5% F R 0 (R RC R AERS o
AR o rdadbdrgprie 32 0 5 3 o 427 5 800mg chq F1A5 4R o

s BPNTTER R

l

EERFRTEFLFHW - F o E AR P TR R EUEH Y B ) R A
FaRkETFL P EFHRAT A8 RAVRFSARFEHH ) Henffen 2252
i II{‘—E T‘B I”r‘-r ’ l’(@gua%pﬁ‘; o AT gh‘fﬂ\zlufr'f’rﬁl?] é‘ﬁPF’& ,zﬁ'ﬁxa;—ﬁbb%&?‘%’éﬁ%

IFRPRRESE A R #HEREB L) BFo

()~ 7 )3 (Open Field Activity Test, OF ) 22385 & ‘e

158 8 ) Z_ik (E63-10, Coulbourn instruments, PA, USA ) ip| %_» B 2_ikd — = 3
T 5 (254x254x4064, LxWxH)~ & izt am i p% (E63-12) £ Tru Scan $ic %
kil 1:,\; o
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2.0 TALR

RIZEFATL TR AFPIBLERL RITZFZRE - PITER ¥R
JEATIT A AT L0 L s B PR P ERS S B o4 0 d T A 7% & SAMPS
R AL PN 2B B iR (Total distance, cm ) ~ =k = =% #ic ( Number of rearing, n ) ~
2 W pERF (Time inrearing, sec ) ~ ¢ B3t 3 25T 59 doiriE 2 4 pE [ (Time in the
central arena, sec ) ~ SAMPS /|- &>t & & (s H g 22 & i 3 & (Number of fecal
boluses,n) o # & /| &2 3#sk 5 k{5 > B2 20%FpF s > 5L SERLA L F o T

FoR TS RS E T AT - & RAmER R -
3L

SRR s F ) SAMPS | R BHMF iR E A~ GApR > UEREREY 2
FERIER SR d B D MBS 0w S AL B2 > B-SAMPS /] BT B0 s T
One-way ANOVA repeated measure 5 post-hoc Fisher’s LSD tests #2305 [ 2. #5 # 3% FE4E

oA

EA 2 HEFLR o

43P TR

SAMPS /| &3t » T8 2> Bl 2w - REF % - X FEHFTRE RERL
(6 PIPVIER RIp S & REEHL 2> THRAEFZ B 2 R P& KT B 1

SEEIEESTS & $LE NP AR SR AR S R S Y - 28 2

(=) ~ ##1= #@3F 5% (Inhibitory Avoidance Task, 1A)

LEFERERT

AE I BRI A TR R B F 27 #48 (35x25x25, W x D x H, shuttle cage,
Coulbourn instruments, Model E10-15GD ) # fiz animal shocker (H13-15)#? shock floor 14
% Graphic state $if fe = o B2 TP > BRI WEM P ER > @ LF 28 KRR
BB NI MBHFEY REFRL R -

3. WEHALS
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v

REHRARE LB S R ZFEE 0 % - A IRV P B Pre-exposure stage) ~ ¥ = 5 MR
E(Training stage) ~ % = 5 =P S (Testing stage) o

% — % 5 Fp 2 MFE B ( Pre-exposure stage) © £ SAMPS8 /] BUR E p T E (T L o &

Fo%E 245 o ¥-SAMPS | HE » § 2 AR 4 0 A HEP o 5 SAMPS | &

@%E%?F%Q’QPMF}*;‘;EF’“»%?‘—L;f,,;,:i-,-SAMPS J‘k:\" E\:F’*t",’ﬁ’i‘?" Fe o Aol
- 248N CSAMPS ] AR B FH > P HE r B % > FPHREZFAGFH - LF) o

PORAER R FEAF T R R® IR piﬁ@@ﬁj%ﬁggwggo
% = % L3P B (Training stage) » #-SAMPS /| HF MU FHEFP 3 3302 F% » )
REFBEARLS & & SAMPS | 817 & 48 0 427 FMI5% 3T 5 F SAMPS /] Rlw %
FERNBE-FS BT RINTHE S THERA L 0.5mA/1.0sec 0 4o SAMPS ] R A
THEUE TP AFI AT PIE S - X EINTHF 4o SAMPS ) R T HFE
AERDARAFVIG R RMEIESDFVRP T Il T AP RTF L T
2o R iRl SU(Testing stage) 72 JUFF B 15 24, 48,72, 120, 168 /] PFiE {7 o PIFEPF -
B E R SAMPS /] B2t r R % 0 I 4aitPE 0 5 SAMPS o B DIURPEE 2. T

H‘:\

?@%?%ﬁ’mﬂgﬁéﬁi%%ﬁléﬂﬁﬁ’ﬁ?%%%%@ﬁ%’@%ﬂ%

RAZSF o RIRRR LT A 4d o

(2) ~ -k i 325 (Morris Water Maze, MWM)

LRFEBRRRT

RFZFEFRBELED - FIPR2ERAR (221122 > F192r)~T 5
(12x12x14 =>4~ , WxDxH) # # e Ethovision (Noldus information technology,
Netherland ) 2 3 Biacd8 22 390 4 SLle = o
FHIEF P KR AT 2241°C RIFEG 15 A4 0 Rk R ARART S 28 o
w0 F R RAGORR-RAR > T ARG A IR E o D L S 5
a4F SAMPS /| R F B2 b m ok 2t B g0 > 2230 > F 2 Bl % 1 & SAMPS
N N R A -

g5 His J-ﬁl'&vc'%'? %J?‘;'li- '/? ’ E]%/,;\V—A]E d 2

2.?‘;1'&&}#
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4

EJI'éﬁﬁ:‘iﬁ‘ XL :‘; = ngﬁi — E" ‘ﬁ 3143 vb_FL(Pre tralnlng Stage) % B%/)‘I ;\: T

gh(

o #% (Hidden platform test) ~ & 5 % Uik 47 ;P& (Probe test) °

¥ E ® 53 RY P4 (Pre-training stage) © #- SAMPS8 /| B2 ~ 3EF  HR P T 5%
Ko 5 0.5 o & 2 -k # (Visible platform test) o * £ 2. P ek & SAMPS /| B34 & ks
By IR ‘F{:ﬁll/? FSAMPS /| Rz AL+ B EFLR - RpF, T LHIAIE T %
FUEEHEs BEZ - A Jrwo SAMPS ] Bl G B s BES SN kB Y s B RS- o4
FRpD AT S22 B 50k o SAMPS /] RA - Adap B +L 5 F 5%
‘ﬁ Pl E 4% SAMP8 /] BB~ F T L o mih | Blp 7%+ e d ?5&‘5 H PR ']
ET A A U E KA T B IR o R A A B 0 oS- BEY ¥ 2(Trail) -
s SAMP8 | Rt s - < E Y B 875 - xFYVEHF - 25 2 H§
YRR I H GV ER2%r 2Us o A XFY e sd R Bl b X
o 2 33 pF i (Escape latency) ~ 7#5% i# & (Swimming Velocity)£? 4, 54 g4 (Total
swimming distance) °

B - XD %I R GEFERNT LR (Hidden platform test) » — PR FF R S B
SAMPS /] B3 » T SR h-km F - 24 2 -k ¢ (Hidden platform test) > Fe & %6 -
AABPER B SAMPS ] Rl p d PFAFE F T 05k Fes iR s PR R B APE
AFEH o B XA R HFLI e XL AR A2 EY TR T AR FHFTIF e LR
REZ L DL o

B2 % 5 % 2% 45 iRl ;2 (Probe test) » # SAMPS (| Bl » Ak T 2ok o kiR
&3 SAMPS ) - p4aEH pd PRAT 4kl - SN AP T 24703 F %
AriEz pER o 4o SAMPS ) B3N R T L R R U ERERARA o A A H 0w 2 % 20
YRR L2 g B o RARSF o % UIR4FRIESE & SAMPS | BT - SRR E 0T
K RE LR 52 %' FROKSF L FRDEURE RIEF 2 TR R PUER G4
- o

~ SAMPS -} & s SR I A 4747 Lk i k] 2

R H R TR (A R 2 2 SAMPS ] B g -H B U S R P
TH B4 Nl REd o B RS T AR Y ARG RS

e n‘-r};\ IXHT%:IF)»‘E‘T” ﬁf’—m/”\
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EREPEHZ B SR WREF - XFEHERIEF > JI* PR SRR

BB Bt LA T E gl £ T B An 4 Mie s o I ROT P AW 5] BUA
é%%ﬂﬁﬁﬁﬁﬁﬁ;+ﬁié%§m@;+ﬁﬁ%%ﬁﬁﬁﬁﬁﬁ%??ﬁ%ﬁ

P SV - #ﬂ%rﬁ%%&in Hespprawi | QAL Einy

\,‘_]
A REAR R Jlﬁéﬁﬁﬂﬂﬂ1ﬂ3¢%’¢&ﬁ$ﬂ%%ﬂﬁ&ﬁi:+ﬂﬁ%
AR CUEA R g R ) EEFAIFZHFEFHH 114
Mo ABARB R A XM ERARL o TSI BITA L §E M AMBRMSE

0Bt 0 - B E P

SRS EX R Y T

(=)~ Hear
SAMPS | &gkt a » g H2{7 92 |2 EG o frppv b = L gkt - pF o

TR EERE > N F fbgﬁl.\%_i;i:’,’;ﬁ B BRER 0 R B S R R S BB S 0 R

TURE T3R0S R S VFRE S PR S PR R AR Mg (S 0l AR AL E P ORE o ;%;

* ‘ q\]g#—g}l_gooc IFC—%°F(1‘J'K'17 L-l/w\{ :L_é'_i_p&%,i Y

FREBLEAHZET S v 2 MRS Y g 0 FRiTRSY 2RI o

(=) s A HeAER

#-SAMPS /| Bl 4t(s - 123G £ER p o R L 0 RO Fut A2 MR A g
PR o IR R Y - RIS o 4 A B i 3 #% (Model Mikro 22R, Hettich,
Baujahr, Germany))4 3000rpm s+ 7 248 > LSRR EAFS X 0 R R A L IR 4w

/’-ﬁ‘ > /,;\g’g_ﬂ!,l’ é] n /’?‘;’s‘; s 1Y % ;F‘,"_/E_'__:Lul V] paraﬁlm 4t l/j_j%’g‘é}/ﬁ-'u f? » (B3 3-80°C » i

.\L/’%L'J' 'L/’?\"]l"? °

(2 )~ "o T in A2

#-SAMPS | B2 3F5%K~ F 0 P~ 0.5 w > T 4 » 20mM PBS (8mM KH,PO4, 12mM

KoHPO4, 1.5% KCI, pH 7.4) 4.5mL *t7kip & 325 - & 45> @ = 10%5F%KH2F % 11 10000
Xgr%ﬁ_lu 30 /}a\ﬁ ’ CAE" F /F /|>?—},\ 4OC—T P IOSOOOXg %ﬁ-’“ 60 A"\ﬁ ’ CAE’\ F /F /I i;[%(j‘&
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oo d o XA NFF o 3 r-80°C kY FiF o

= ‘L/pi'bgtff_".k\’f‘?

M A # 4 it & (Chiron Diagnostics Corporation, Oberlin, OH, USA)#z 8] s ,%— 4 it p%
% @ » & 3= Aspartate aminotransferase (AST, GOT), Alanine aminotransferase (ALT, GPT),
Blood urea nitrogen (BUN), creatinine, Total cholesterol (TC), and Triglyceride (TG) % &
BN AL R B S RF R P ] G AR A E A

NP R ARA

(=)~ %4 PkiF§ 1 f* Glutathione peroxidase (GPx)
%% Lawrence and Bark (1976)2. = ;2 ¥ & 730> G :c > 1% &3 * 3 H0, 17 3

GPx eh= F » GSH % GPx it 2 7 #-H,0, % & » GSH | # % = GSSG » GSSG 1 *
#5 2k 4 X iR J fF (Glutathione reductase)®? NADPH #-H B i = GSH » w1 * &t &
340nm T P] T NADPH k& - ™ B33t B k4 ia o B U500 % 10l 4e » 90uL
20mM Bk 47 5 675% (pH 7.0) » 4c » 800pL 100mM #ifi 47 5 #7237 2. & i &% (% 3
ImM EDTA, ImM NaN3, 0.2mM NADPH, 1 U/mL GSH reductase £ 1 mM GSH, pH
7.0) *FEFEET L4 4 r 100uL 2.5uM H,0, > § + B~ 150puL 3 96 34 7 & 4% > 1
S0 2R A TR 340nm T 0 = A 452 NADPH B 2 8 F o iR I GPx &
fo# ¢ GPx &1 nmol NADPH / min / mg protein % 77 o fi% % & %11 E34=6220 M'cm’!

(=) ~ Glutathione reductase (GRd)

%< Bellomo et al., (1987)% & 738> i3 2z > §1* GRd £ NADPH *#-GSSG & & %
GSH > & %P6 b 3 = % > Ak £ 340nm k& T jp] L NADPH ik & o B~ 10uL "#5035 5 %
4v »~ 900uL = R & 323 &1 IlmM MgCl,6H,0, 50 mM GSSG 2 2 0.1 mM NADPH 2z
100mM potassium phosphate buffer (pH 7.0) R £323 £ > 3R T F JB= » 45> 5 + B~
150uL I 96 3% 7 & 4 » 304 5 o i 2 kg A 45 RiP T 340nm T 0 = A 4B ek (B
oo f4 10 B3g=6220M'om™ 3+ 8 -
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(=) ~ Glutathione S-transferase (GST)

% Habig (1974) i T & {738 (> i3 2T » B~ 100uL "F532F % 40 » 880uL @ fe @l
% = 7 100mM GSH, 100mM potassium phosphate buffer (pH 6.5)£ 20 pL 50mM
1-chloro-2,4-dinitrobenzene (CDNB);® & 3 /% » R £353 18 » B F B~ 150uL 3 96 3 %+ &
B G 2k AT RRI T 340nm T o = A AP Rk (E R o fif B 1 Ejgo=9.6

BB B
mM cm *E o

(=)~ 42§ st i fF(Superoxide dismutase, SOD)

%+ Marklund et al., (1974)577 & & e 12 i3 32 > B~ [OuL W55 1 iR &2 0 & > 4
* 0.5M Tris-HCI buffer / 10 mM Na,EDTA 183uL » # & 4r » pyrogallol 7 uL > ** 420 nm
Toplw L s ©HE B R N pyrogallol i § it 50%:nSOD fEE £ o it- H ¥
PSRRI R AP ET SOD H =8 2 E i o

(7 ) ~ Catalase (CAT)
%% Aebi (1984) ;2 & {7 0 i» i #2> B~ 100p 37542 %‘r,,’l& »4v » 900uL 25mM H,0,
/ 50mM potassium phosphate buffer (pH 7.0) > % * B~ 150uL I 96 3* £ & 45 > 14 § # 50 >
KFELITREEEAE 240nm T A A g K ER Y E o B =2 nmol HyO, / min / mg

protein # 7= 2. o ¥ % B 1L Eyg=43. 6M'ecm! 2+ & o

(=) ~ ¥ %4 X (Glutathione, GSH)
%% Huetal, (1994)2_ = ;= > | * 5 5-dithio-bis-2-nitrobenzoic acid (DTNB)4# GSH

B R is & MR ¢ & 5-thio-2-nitrobenzoic acid (TNB) » ** 405nm ™ | 2_» ¥ 3+ & GSH =
7 & o #9755 1 % &2 DTNB, glutathione reductase, NADP”, glucose-6-phosphate

dehydrogenase 8 £ {4 » B~ 1 96-well plate » >> 405nm T |2 = L 448 > & T A 48R E

- = > A7 % * Cayman | _Glutathione 77 ELISA kit (Cat. 703002):p] Z_°

(=)~ "% i § 4 TBARS (Thiobarbituric acid reactive substances)i] Z_

$t 22 %4 Ohkawa etal., (1979)7 & T8 (730> 13 2 > B~ 0.5 5079 %K 4 » 7k KP
buffer 1.5 mL 327 4c » 10% TCA 0.5 mL & F 355 4l & 20% 5355 % 2 1370 g 4
N AN Il il ;ﬁ-;‘,’% 0.5mL ¥ f“;;;LI:T,’;érg ® 5 4e ~ 0.4% BHT 0.05 mL % 0.4% TBA 0.5
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1

mL> ZFRFEEICKige F - R BB 23kiFAir3 24 4v» ImL
n-butanol > BF FB- sds > FE A KB K > ¥ Rk R P T Ex515nm £ Em
550nm .k o R G 1 * 1,1,3,3-tetra-methoxy propane (TMP)&2 & @ ¢ K24 =
MDA gt » % TMP % 0.02N Bk fie % 12 0,0.1,0.5, 1,5, 10 nmole / mL &5 7| ff
7 -

CPRINEERR IR AR BRI TR AT
HdHZE

AET RS A ERE Y B R R IR LR ] R
M@%A@%ﬁﬁpi%imi~@@mo%$ﬁ%uw:é% FRE I

RRRPEFLZERE o8 FRFGTRF R L ZLHFEHHL RAL 5T
R S o S SRR T e SR R P

(=)~ LA EHRFRS 5 gl
Hirz a2 26 P ER Y dum > #-5 FA 3 56°C AR AJE 12 ) B o
BT LE B Rkt oo
(= )~ BBl 8w oK gl
BBR RILiS 27 B iR B BT FR R s o PR A X
AR ZFRE R Yok B R L 50%= 7 F/50%FH ~ 99.5% F ~ 95%IFHE
T0%FPHE ~ S0%IFpH > F A AR = Ak o hfs R Y 2 I RIBET M4 Tz
BRACEE BF PG L SAad BrlERS LR E LTS
(2) #4525 i A
Mo k15 2 sy Bk et R 90 Tris-EDTA buffer » — 420 4e 148 b e ke
TLAS 4B AS M BGBARY ¢ F IS A B 30 Sk AN T

TR F e P Er RS EFT NELTRERA B2 RER BB
B EAARY BRI ER- B LB o e KY SRR A

$ > A {8 * immunity staining guardpen & I B H R F o
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(2 )~ I8P 2 BIEF & prAgT

PL3%EE CE AT R TR 10 A4 RSN 4 IS A pF T &
FEWB 0 R o RO R % PBS ik o (£% 2 Ak T IF AR Y
BEOREEY u:@gu_“ F5k o Luﬁy?gﬁp,mrﬁl,,j BB gk B
g R R R R K A g Y SRR UL Y R BT

(T )~ M 3o B8
Rr10% & ‘?%L%ﬁ“” PR ETHAL ST 2 B s 2 A o (T PR 30 A b o
AR e F S 3% 2 10%Triton X100 ~ 10%.5 5 514 2 87% PBS » p* # 22 %

=~ % JREk o

(3 )~ - siudt

12 6E10 anti-beta amyloid 48 ~ A1l anti-oligomer 48 ~ LOC anti-plaque 4 i
Wl b v 37°C ed (R F 30 448 0 kAR 1:100 o 4iA ® * 2% .5 5 jj(Horse serum)
Bk pe o © 7 3% 10%Triton X100 o i % s > & * PBS iFikizid = A48

(7

(=)~ = =dnml

i * polyvalent biotinylated antibody agent iT* 45 & 4% » JE A 1:100 o 188 Ik 1%
# 7 2% i s el o £ 5 3% 10%Triton X100 o (6% 23 > @ * PBS Fikiz i
A o

It

( ~ ) ~ Vectastain ABC reagent & #
i * Vectastain ABC reagent {7 * 30 4 4% - Vectastain ABC reagent 3 f.i¢ * & |
pEafed] > fe> 4 10 uLreagent A 27 reagent B 4 » 1 ¥ 21 2 PBS o i¥% % {4 > & ¥
PBS i+ 7 PETP - A I

(4 )~ Diaminobenzidine peroxidase substrate (DAB) & ¢
i# * Diaminobenzidine peroxidase substrate (DAB){T % ¢ » J& >k & 5 10 uL DAB
chromogen contentrate *r » 1 £ # 2. DAB Diluent ° ¥% pFF ikt &Fm F “73 > %
NS5t THPFRTEREIT > R B ) RORENET A4 o BEATTF R YL
BHMEEFRRZE 8o
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()~ %ok pg@ g 4t 7
VBRI BB R AT > F Ak - A4 kB G S0%FE ~ TO% T
95%:Fp ~ 99.5%FH (£AFA =) X @F> Pipfis > B - P ¥R EP

PE R S E R

(L-) SRR TEL I

AFSHRBFEABTE SN - DAARI O BRI RERMESHT BN
R g PREREN DS BN N - 4 %?F%ﬁ‘ij.\ FARAT T F P Y T
£ E’.%‘« fw "z & 47 & (The multi-channel immunofluorescence tissue analysis system) > I 35
fie TissueQuest T_& 4 17 #0848 T8 FFM s VLRI G3R*7 3 chg fF v ] > @ * RGB
[144,66,2], Gauss 7, Sigma 150; RGB [30,11, 4], Gauss 7, Sigma 200; RGB [52, 26, 11],
Gauss 7, Sigma 200 = fEgE ¢ & (TEBZ & 447 0 TEB G H 160um” i 5 P {6
E o2 ",4rt PLRERR R PR DAB & ¢ cnd B o A 471 > T3 E X R fik ok 7275 DAB
B HRBELGR AN G 0 0 247202 > R B RGE ) B HH R
(Bregma) i % -1.55~-1.58 mm ~ -2.25~-2.54 mm 17 2 (0.245~0.62 mm 53R+ 338 (7

PR

L i * EE i %A £ A 772 (Enzyme Linked-Immuno-Sorbent Assay, ELISA) i ] -& iv
B8] B "3R8 88 ik v Pk (beta amyloid 1.4/ 1-42) 2~ TE A

(=)~ &5 A2

#3223 Invitrogen ELISA kit for Mouse beta-amyloid ;.49
(KMB3481/KMB34441)2_3% it £ # 12 2 Hyslop and Bender (2002) > ;& 4v 12 i3 4% o
Lkt iae ] AL gz A Faabasas TAMERCE? > Ther ABELEK
5M guanidine HC1/ 50 mM Tris HCI1 /% 7% o
2.0 * ARGk lwre BB ks Y S TR o ST C RS i 300 12 10
fredE i £4F= = o
3R HIIT RN B ERT B ORISR FFALCT R P RTEE
*-80°C F 2 E& A 47 °
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4oty %o R ERIBT R 300 15080 x g 2t 4°C T AL - S 4B BRSO
& F AR AR 3 B R 540 F AR Bl i@ % BSAT-DPBS 73 i% (0.2g/L KCI, 0.2g/L
KH;,PO4, 8.0g/L NaCl, 1.150g/L Na,HPOy4, 5% BSA, 0.03% Tween-20, pH 7.4)

S 5B R kgL B o

() " HEEFRBLALITE

1. Bk 52 e 45 efe 28 & 100ul 4 » ELISA kit ® 0 96-well plate > >t 8 F i
| PE R e R R Y dhbeta amyloid .40 ¥ coating B well & FR end gl T o
(Chromogen blank well # ¥ 4v » A3 %) o
2. iR B R 5> 702 400puL Wash buffer 272 & - # well £ 20 #8 » £ 5
wash buffer » % F & £4Fw = o
3. 4t~ 100pL Mouse beta amyloid .49 or 1-42 Detection antibody » #=# 96-well plate i
G @B RHBIFE R B FEE K- o] PF o (Chromogen blank well 7 # 4 » j3 /%)
4. £AF 2ok A A K K o
5. 4r > 100pL Anti-Rabbit [gG HRP working solution’ * & 30 4 4& - (Chromogen blank
well 7 7 4v > A3 7%)
6. £AF 2. N I > Kw X .
7. 4v > 100uLStabilized Chromogen > #5677 F J& 25 4 45 -
8. 4t » 100uLStop solution » & HAkd Fd w2 FF o FiF* F RIS FE
Bpr> FF@* ¥ F¥ 0 96-wellplate> 72 7 @ * 4ri5Ae § o

9. &% >R A TKR A 450nm T EF AT 0 T3 E ) beta amyloid 140 &7 1407

B0z HEE 4242 5 R 6l

R

Eise ] R SR MER REER LA LY

% % T 32 7E (mean)+
£ & % (standard deviation) % 51 > ¥ 12 One-way ANOVA repeated measure & {7 % FF vt i »

post-hoc 4 Fisher’s LSD tests . F 7 8% £ & o



& BB PIRRIR 1 T 3591 (mean)+ 1 3 2%(standard error) # s+ 0 I 12 Mixed design
two-way ANOVA repeated measure & {7 2 B 22 & 8 % &-o {8 2. £ £ > post-hoc 12 Fisher’s

LSD tests kiR] 2% 7 & % £ & ; ¥ 45 i student t-test | TimmEfF 2 L R -
f RN

Kk A ERE 1 T 35 1E (mean)H 1k 2 22 standard error) & 7 0 T = F) 3 €45 B ¥
B #c~ 7 (Mixed design two-way ANOVA repeated measure)i& {7 % fF vt #i > post-hoc 1/
Fisher’s LSD tests %.F 7 88 ¥ £ & -

A Fe e PR ¢ (= #i(median)t e A = §E(inter-quartile range) % 57 0 1 E 2 Hoit
3+ 4 47 /% (non-parametric analysis) = Kruskal-Wallis ANOVA by ranking & {7 2 +* $#& >
i 41 * One-tailed Mann-Whitney U test * $25 & 2 2 £ B -2k A f673 F A2 R 2 4 #
W R EB A 17 0 4 Chi-square # 47 5.F 5 ¥ A & -

PR BRIk VPR B AP ~ o f SRR TRER 400 FF U B2 £ ~GSH-~ 7% TBARS
2 %% 1 T 351E (mean) 8 1% X (standard deviation)# 7= » 12 One-way ANOVA

repeated measure & {7 %2 ¥ v“ > post-hoc /2 Fisher’'s LSD tests .7 7 28 % £ £ -

LER B EAPM IS AT 0 F - B2 B Wy S R T A T o

AT @ Su3t 3088 One-way ANOVA 4 47 * Statistics analysis system (SAS) for
windows 9.0 (SAS institute Inc., Cary, NC, USA) - Mixed-deign two-way ANOVA repeated

measure, Chi-square, one-tailed Mann-Whitnet U test, and Kruskal-Wallis ANOVA by
ranking 4 7@ * Statistica 8.0 (Tulsa, OK, USA) -
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-~ BUASEST E R AP FRE I HE 153 SAMPS | B A & 4 12k R F
(=)~ FF#%  ZHPER ] EH SAMPS | 83& s £ R F
A3 %4 Shih (2010)% A 112 HFv A FILF RV T I 2T > THRES
7t AIN-93M 494 ¢ &k & SAMPS | 8 < A e il 5% L £ 5 AP Rk IR
SRRl AR MALRERA TS P g as @
— R L e e B R e G R IR A L R RS B
R m AU AR IR RIE S N o SRR Y R B AT A o A
sz afifld SR ERE A3 0 d AIN-OBM 4P SR 2 7 8
PGS TRIL PR B ) 2o B F P F L ES 4 (Cun) ~
Jr s (HS, LS)r # & P fig (HL, LL)fie #l* AIN-93M 45 ¢ > 4 SAMPS | &4 & £
2P NF NG I HR A F o L ek RS £ Y /KR Lab diet 5001 3% 4
At E PR EDAIN-GM A B o fe e E R B 748 % - B P en

ABERE -2 e B LA F - Bk edEaEd 3.45g/day 3| 4.37g/day
e

[

B ¥
Q%giﬁﬁiﬁiﬂ’@%%i¥wﬁg’éﬁ%%%€"ﬁﬁ¥éﬂoﬁmﬁ
i Z

LB o A GH e 12~37% B¢ kS

ey
(g
Wi
bl
<
3
E

TR
RS FHE LI en 5 B2 R E - B RS R
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e s BuRASER F R AP BB IR 15 T SAMPS | 83§ & R
Table 14 Food intake of SAMPS8 mice fed with control diet, curcumin, Z-ligustilide, and

sesamol for 15 weeks (n=7~9).

Group Food intake (g)

1st month 2nd month 3rd month 4th month
C 3.85+0.13" 4.54+0.27% 4.38+0.50" 4.49+0.39°
Cur 3.45+0.21° 4.84+0.63" 4.40+0.72% 4.73+0.48°
LL 3.68+0.37°  4.75+0.32° 4.69+0.36° 4.95+0.52°
HL 3.97+1.17*  4.30+0.25 4.7140.32° 4.66+0.24°
LS 4.04+0.36™  4.23+0.32° 4.3140.26™ 4.90+0.55
HS 4.37+0.10° 4.66+0.21° 421+0.15° 4.90+0.79°

Control, SAMPS8 mice with normal AIN-93M diet.

Cur, SAMP8 mice with AIN-93M diet containing Curcumin (500mg/kg diet)

LL, SAMPS8 mice with AIN-93M diet containing Low dose of ligustilide (200mg/kg diet)
HL, SAMPS8 mice with AIN-93M diet containing High dose of ligustilide (500mg/kg diet)
LS, SAMP8 mice with AIN-93M diet containing Low dose of sesamol (50mg/kg diet)
HS, SAMPS mice with AIN-93M diet containing High dose of sesamol (500mg/kg diet)
Values are expressed as mean = S.D. and analyzed by one-way ANOVA and Fisher’s LSD
tests.

Means with difference letters within the same column differ significantly p<0.05.
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(=) Bl s EE R B AP fas SHE 15 5 SAMPS | RH € s 5

AP BehA B kg & 4]% SAMPS ) R AES B RIEY s b REESE(Total
distance) 5 g1k > 2 R dpth s B HFR > L eFHES AHEFLE -4 24
o kARG BN o L TIOME R BRI > R AS A A EEY -
i eWMEFANEFAR - A KBRS TIRBED » L el E THOH 4L

He S H+ 2 HMEN BB EE K 7 &S HHER

i
ud m1

5.65~12.08g # %

R AR SRS B AR TR A E S 6 R4 B F 2 11.47, 12,08

% A E
2% 1028z - MERTLJS LR AR T RFF OB G 4 )T AR
THEBTNRTFF S - 5k p SAMPS | HBHAEHLI R 50 H £ s fa
R S E S T N e R A 27 N T4E7 F% 4 IRpER AN
A derdrd| AN RAE S A E e
d Btz 7 5P SAMPS [ Bl #2 ~ Fa Y45 L I4G5R|TL IR
o BI LA FT O iR S % 0 d &A% ihlabdiet 5001 2 AIN-93M diet if

B FlafFe B2 P& oMER od Blte ¥ o ¥ ooy I

oo TR Rl R AR BRE AP EAk  BMET P R R4
AR HHMEEFPFT MMM P uk G HER

BT b i BE - RS ER ALY FHER AP fr WO L W o ABT R R E
WEAPE Y ME i R RF] P E AIN-ISM Y § 5T RE ST
CL N SRR ST T

A ER
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CEEAASEF R AP Fq 2 TR 15 S $° SAMPS | RAE E o R
Table 15. Body weight of SAMPS8 mice fed with basal diet, curcumin, Z-ligustilide and
sesamol for 15 weeks (n=7~9).

Group  Body weight (g)
0 day 30 day 60 day 90 day Before sacrifice

C 33.86+5.40° 35.56+5.20% 38.98+7.50°  42.3447.51®  42.88+8.05°
Cur  34.39+4.37° 34.57+5.22% 39.24+6.51° 39.68+6.94  40.04+6.41°
LL 33.57+2.94° 36.00+3.77% 41.714£3.82"  44.89+3.84"  45.04+4.64°
HL  32.94+4.58 33.64+5.29 38.13+6.09° 37.98+5.82°  39.93+5.82°
LS 31.68+5.03" 35.31+6.18" 38.89+£7.57°  41.50£5.92  43.76+6.37°
HS 33.02+3.64° 38.94+4.57° 43.0144.95°  43.42+596™  43.30+3.77°

Values are expressed as mean+S.D. and analyzed by one-way ANOVA and Fisher’s LSD
tests.Means with difference letters within the same column differ significantly p<0.05.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 14. Effects of curcumin, Z-ligustilide, sesamol on SAMP8 mice body weight during adaptation and
experimental period. (A), (B) and (C) is all groups, Z-ligustilide treatments, and sesamol treatments, respectively.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 15. The survival timeline of SAMP8 mice during experimental period
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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WEEE
Table 16. Survival rate (%) of 6-month-old SAMPS8 mice fed with AIN-93M diet containing
curcumin, Z-Ligustilide or sesamol for 15 weeks.

Group C Cur 101 5 HL LS HS
Survival (%) 70 80 80 90 70 80

Values expressed as percentage of survival rate (%)
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Table 17. Histopathological findings of SAMP8 mice during experimental period

Group of mouse C Cur LL

HL

LS

HS

Code of mouse 21T 7 7T 27 18 6 8H

16H

14M

14

23

13T

20

Brain Leukemia, focal 2

Heart
Leukemia, focal 2 5 2
Pericarditis, focal 3
Calcification, focal 2

Thymoma, metastasis, focal 2

Kidney Leukemia, focal 1 2 3
Hydronephrosis
Leukemia, diffuse 5
Amyloidosis, diffuse,
glomerulus

Thymoma, metastasis, focal 1

Adipose Leukemia, focal 5

Liver Leukemia, focal 3 3 3 5
Fatty change, focal 5 5 3
Nerosis
Leukemia, diffuse

Thymoma, metastasis, focal 2

Lymph node Leukemia, focal 5

Lung Leukemia, focal 2 3 2 3

Thymoma, metastasis, focal 2

67



Stomach Leukemia, serosa, focal 3 3

Leukemia, diffuse 4
Spleen Leukemia, diffuse 5 5 5 5 5 5 5 5 5 5 5
Thymoma, metastasis, focal 4
Thymus Leukemia, diffuse 5 5 5 5 5 5 5 5 5
Thymoma, metastasis, focal 5
Epididymis Leukemia, diffuse 5
Dorsal back
Leukemia, focal S5 5 5 5
Intestine Leukemia, serosa, focal 3) 4 3
Leukemia, diffuse, payer's 5 5
patches
Thymoma, metastasis, focal 1
Pancreas Leukemia, focal 2
Spinal cord Leukemia, focal 4

Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 = moderate (26-50%); 4 =moderate/severe (51-75%); 5 =
severe/high (76-100%).

Severity of lesions was graded according to the methods described by Shackelford et al. (2002) (Toxicologic Pathology 30: 93-96, 2002)

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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. Glossiness/Coarseness of hair

Score 1 Score 2 Score 3
Natural gloss and no Decrease in gloss and coarse Decrease in gloss and coarse
coarseness less half dorsum more than half dorsum

B). Loss of hair

Ty T

Score 1 Score 2 Score 3

Neither loss or thinning of hair Loss of hair in less half Loss of hair in more than
dorsum and head half dorsum and head

C). Periophthalmic lesion of eyes

Score 1 Socre 2 Score 3 Score 4
No changes Catarrhal Catarrhal changes Eyes damaged and lose
changes limited and unable to open the ability of vision
around eyes
periophthalmic
area

Bl ~ SAMPS | BUvh L] T AR 2 R T 2 4 i

(A)~SAMPS /| R A £ kLER 2dekER ; (B) > SAMPS /| &l & £ % E 3 % ; (C) ~ SAMPS |- &l % pg
FRIFFEET cA)BE1IAI3A 1A GEE 3L GERL (Ol AT 4451 4554
2N T

Figure 16.The aging index of appearance in SAMP8 mice (A).Glossiness/Coarseness of hair; (B).Loss of
hair; (C). Periophthalmic lesion of eyes. (A) and (B): Score 1 to score 3; 1 is the best, 3 is the worst.
(C): Score 1 to score 4; 1 is the best. 4 is the worst.
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D). Lordokyphosis of the spine

Score 1

Natural anteroposterior
curvature

Score 2

Slight curvature

Score 3

Apparent curvature

Score 4

Severe curvature

Score 1 Score 2 Score 3 Score 4
Normal Shrinkage and Score 2 level with Severe inflammation
disappearance inflammation and ulceration

Bl-- = ~ SAMPS8 /| & *h L] g 4L 2 e 5 & A Bi(H)

(D) ~ SAMPS -] &% {2 §*& ; (E) ~ SAMP8 /| &2 A E 7 & ¥ ZFH ) - (D)E).1 ~ 344 ;1
AR R WARE N S

Figure 17.The aging index of appearance in SAMP8 mice (D). Lordokyphosis of the spine (E).
Abnormality and ulcer of reproductive organ. (D), (E) : Score 1 to score 4; 1 is the best. 4 is the worst.
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Figure 18.Theaging index of appearance in SAMP8 mice. (A) Coarseness and glossiness of hair(B) Loss
of hair(C) Periophthalmic lesion (n=7-9).Values are expressed as mean £S.D. and analyzed by two-way
ANOVA, followed by Fisher’s LSD tests.There is no significant difference among treatments in all
evaluation. Group C, Cur, LL, HL,, LS, and HS are described in Table 14.
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Figure 18.Theaging index of appearance in SAMP8 mice. (D) Lordokyphosis of the spine(E)
Abnormality and ulcerof reproductive organ (F)Summation of all parameters in aging index (n=7-9).
Values are expressed as mean £S.D. and analyzed by two-way ANOVA, followed by Fisher’s LSD tests.
There is no significant difference among treatments in all evaluation.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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L A(A)~ T 7 # SAMPS (] BN ESERIEY L3 SRR -
Table 18(A)The locomotion behavior and emotional reactivity of five-month-old SAMPS8 mice in open field test (n=10).

Parameters Total distance Number of rearing (times) Time in Rearing Time in the central arena Number of fecal boluses (n)
(inch) (sec) (sec)
Y 1304+130.4° 74.8+£15.9° 127.2431.5% 136.7£26.9° 4.1£2.1°
C (0 month) 1412.4+60.5% 83.1+4.5° 157.2+10.8% 226.3+11.7° 1.240.4°

Values are expressed as mean + S.D. and analyzed by one-way ANOVA and Fisher’s LSD tests.
Mean with different letters within the same column differs significantly p<0.05

ZLAB) s T 8 SAMPS o] BN ER R RIEY LT RHAR o
Table 18(B). The locomotion behavior and emotional reactivity of ten-month-old SAMP8 mice in open field test (n=7-10).

Parameters Total distance Number of rearing Time in Rearing Time in the central arena Number of fecal boluses
(inch) (times) (sec) (sec) (n)
Month
0 3 0 3 0 3 0 3 0 3
C 1412.4+60.5" 1095+190.7% 83.1+4.5° 55.444.9° 157.2+£10.8*  122.2+12.6™ 226.3£11.7*  221.5+£11.9° 12404  1.8£0.3%
Cur 1345.9+67.8" 1317.5£190.7° 70.246.1° 50.5+8.9° 129.3£12.8°  112.9+19.8% 199.9+20.0°  213+26.8" 1.0£0.3*  1.3£0.3%
LL 1365.7+61.4° 1127.8+58.8% 80.4+5.0° 66.7+3.6° 141.7+£9.3* 138.8+11.0* 224.8+20.8"  217.3+24.2° 0.6+0.2*  2.1+0.5"
HL 1278.6+44.0°  1074.8£76.8°  71.3+4.0° 50.8+4.9°  132.148.8°  95.9+8.8° 188.2419.6°  199.4+16.2°  0.9+0.4°  0.8+0.3
LS 1318.2+67.2° 1113.5£73.2% 70.245.1° 59+5.4° 126.712.4*  121.1£12% 227.2+12.5*  214.7+18.5° 0.6+0.3*  0.9+0.4°
HS 1384.8+88.1° 911.9+116.3 84.5+£3.9° 75.2422.8"  158.8+8.5° 105.4+18.1° 199.1+12.2*  191.44+24.5° 0.4+02°  1.4+0.5®

Values are expressed as mean + S.D. and analyzed by one-way ANOVA and Fisher’s LSD tests.

Mean with different letters within the same column differs significantly p<0.05
Y indicates 5-month-old young SAMPS8 mice; Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 19. Performance in open field activity tests of 5-month-old SAMP8 mice.(A)
total distance ; (B) time in rearing ; (C) number of rearing ; (D) time in central arena

(E) number of feces (n=10).
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Figure 20. Total distance in open field activity test of 6-month-old SAMPS8 mice fed
with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 3 months
(n=7-10).
Values are expressed as mean + S.E.M. and analyzed by two-way ANOVA repeated
measure and Fisher’s LSD tests.
Means with different letters amonggroups (3-month) indicates different significantly
(p<0.05).
There is no significant difference among all groups in 0-month.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all 3-month SAMPS8 mice
Treatment: F=1.289, p=0.276892;

Time: F=16.661, p=0.000141***

Treatment*Time: F=1.732, p=0.130077

(Without young SAMPS)

Treatment: F=1.112, p=0.366336

Time: F=16.117, p=0.000208***
Treatment*Time: F=1.236, p=0.307104
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Figure 21. Number of rearing in open field activity test of 6-month-old SAMP8 mice
fed with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 3 months
(n=7-10).
Values are expressed as mean + S.E.M. and analyzed by two-way ANOVA repeated
measure and Fisher’s LSD tests.
There is no significant difference among all groups in 0-month.
There is no significant difference among all groups in 3-month.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all 3-month SAMP8 mice
Treatment: F=1.997, p=0.081079

Time: F=8.461, p=0.005166**

Treatment*Time: F=0.521, p=0.789860

(Without young SAMPS)

Treatment: F=2.0728, p=0.085178
Time: F=8.1846, p=0.006239**
Treatment*Time: F=0.2732, p=0.925589
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Figure 22. Time in rearing in open field activity test of 6-month-old SAMPS8 mice fed
with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 3 months
(n=7-10).Values are expressed as mean = S.E.M. and analyzed by two-way ANOVA
repeated measure and Fisher’s LSD tests.

Means with different letters among groups (3-month) indicates different significantly
(p<0.05).

There is no significant difference among all groups in 0-month.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all 3-month SAMP8 mice
Treatment: F=1.425, p=0.221092

Time: F=9.668, p=0.002926

Treatment*Time: F=1.425, p=0.221061

(Without young SAMPS)

Treatment: F=1.821, p=0.1264

Time: F=9.352, p=0.003636**
Treatment*Time: F=1.133, p=0.355698
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Figure 23. Time in central arena in open field activity test of 6-month-old SAMPS
mice fed with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 3
months (n=7-10).

Values are expressed as mean + S.E.M. and analyzed by two-way ANOVA repeated
measure and Fisher’s LSD tests.

There is no significant difference among all groups in 0-month.

There is no significant difference among all groups in 3-month.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all 3-month SAMP8 mice
Treatment: F=4.961, p=0.000380***

Time: F=0.001, p=0.981068

Treatment*Time: F=0.295, p=0.936930

(Without young SAMPS)

Treatment: F=0.919, p=0.4676984
Time: F=0.001, p=0.981394
Treatment*Time: F=0.298, p=0.911654
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Figure 24. Number of feces in open field activity test of 6-month-old SAMPS8 mice
fed with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 3 months
(n=7-10).
Values are expressed as mean = S.E.M. and analyzed by two-way ANOVA repeated
measure and Fisher’s LSD tests.
Means with different letters among groups (3-month) indicates different significantly
(p<0.05).
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
There is no significant difference among all groups in 0-month.

AN

Two-way ANOVA analysis conducted with all 3-month SAMP8 mice
Treatment: F=11.2406, p=0

Time: F=8.4599, p=0.005167**

Treatment*Time: F=1.6450, p=0.151568

(Without young SAMPS)

Treatment: F=1.43189, p=0.229951

Time: F=8.18393, p=0.006241%**
Treatment*Time: F=1.39325, p=0.243646
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Table 19. The integrative analysis of open field tests in SAMPS8 micefed with AIN-93M
diet containing curcumin, Z-ligustilide, or sesamol for 3 months.

Group Total distance Number of rearing Time in rearing Integrative
ranking on
performance

Control X X v B
Cur v v v A
LL X X v B
HL X X X C
LS v v v A
HS X X X C

v  Maintain the physical activities. A is the best to maintain physical activities; C is the worst.
x  Fail to maintain the physical activities.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
Integrative ranking: A is the best to maintain physical activities; C is the worst.
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Figure 25. Escape latency in Morris water maze test of 6-month-old SAMP8 mice fed
withAIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 15 weeksand
compared with 5-month-old SAMP8 mice (n=7-10). (4 trails/day)

Values are expressed as mean + SEM and analyzed by mixed design two-way ANOVA
repeated measures.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Treatment: F=0.5163, p=0.762397

Day: F=12.2121, p=0
Treatment*Day: F=0.8287, p=0.676309

90



a0
5 A
vy
30 e .
s T
z .
220 -
g15 *
a0 y=-5.015x + 42.199
G RZ=0.982
0
1 2 3 5 3
Time [Day)
c Cur
35.00 35.00
*
__30.00 T —— 30.00 .
5] T — = -
_-::25_00 » & 3500 e *
= * *
20,00 .
g y=-1.2719x +32.341 g 20.00
£ &
< 15.00 R?=0.441 = 1500 y=-1.2536x+ 29.618
% 1000 £ R? = 0.298
b g 10.00 ’
5.00 w
5.00
0.00
1 2 3 4 6 0.00
Time (Day) 1 2 3 4 3
Time [Day)
LL LS
45.00 - 40.00
10.00 + 35.00 Py
73500 — $3000 e
E:"E o T— £ 2500 L PN
3 2. 1 - "'-\’_\_‘_ s T
= 2000 . 2 zz.ng
91500 -
& 1500 - = y =-2.9536x +35.932
& 1000 - y = -3.6694x + 37.953 ik R? = 0.840
5.00 - R?= 0631 3"
0.00 G
1 2 3 a 13 n 1 7 3 a 5 6
Time (Day) Time (Day)
HL HS
an.00 35.00
53500 . .
% 3000 S - 30.00 o
& 25.00 * T 87500 "'3--._
£ 2000 o 5 e
20 £ 20.00 T
g 15.00 ] ";“H .
& 1000 y=-3.2694x + 37.031 § 15.00 -
S 1=
Y500 Rf=0.923 2 10,00
0.00 8 _ .
, , . . .00 Yy =-3.5875x + 32 444
’ R?=0.916
Time (Day) 0.00
1 2 3 a 5
Time (Day)

Bl= - ~SAMPS | & Rk ZplE? 2 &Y ABF(ERT - 35%)
Figure 26. Escape latency regression in Morris water maze test of 5-month-old SAMPS8
mice (Y) and SAMPS8 mice fed with AIN-93M diet containing curcumin, Z-ligustilide,

and sesamol for 15 weeks (n=7-10).
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 27. Time calculated as the escape latency of first trail minus the fourth trail in
Morris water maze test, which can be regarded as the potential of short-term memory of
6-month-old SAMPS8 mice fed with AIN-93 diet containing curcumin, Z-ligustilide, or
sesamol for 15 weeksand compared with 5-month-old SAMPS8 mice (n=7-10).

Values are expressed as mean = SEM and analyzed by mixed design two-way ANOVA
repeated measures. Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all SAMP8 mice
Treatment: F=0.92690, p=0.483735

Day: F=23.93606, p=0

Treatment*Day: F=2.09567, p=0.001151

(Without young SAMPS)

Treatment: F=1.74870, p=0.144615

Day: F=10.76532, p=0

Treatment*Day: F=0.74700, p=0.772616
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Figure 28. Escape latency of first trail each day in Morris water maze test, which can be regarded as the
potential of long-term memory of 6-month-old SAMP8 mice fed with AIN-93 diet containing curcumin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old SAMP8 mice (n=7-10).

Values are expressed as mean + SEM and analyzed by mixed designtwo-way ANOVA repeated measures.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.

Two-way ANOVA analysis conducted with all SAMP8 mice
Treatment: F=0.9718, p=0.453557

Day: F=6.4418, p=0.000066***

Treatment*Day: F=2.0358, p=0.004255

(Without young SAMPS)

Treatment: F=0.8837, p=0.500253
Day: F=5.8507, p=0.000194***
Treatment*Day: F=0.7397, p=0.780838
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Figure 29. Preference for target (zone IV) and non-target quadrant (zone I, II, III) in
Morris water maze test of 6-month-old SAMP8 mice fed with AIN-93 diet containing
curcumin, Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old SAMPS§
mice (n=7-10).

Values are expressed as mean + S.E.M. and analyzed by one-way ANOVA, followed by
Fisher’s LSD tests.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 30. Total length of swimming pathway in Morris water maze of SAMP8 mice fed
with AIN-93 diet containing curcumin, Z-ligustilide, or sesamol for 15 weeks and
compared with 5-month-old SAMP8 mice. (n=7-10).

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Values are expressed as mean + S.E.M. and analyzed by mixed design two-way ANOVA

repearted measures.

and HS are described in Table 14.
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Figure 32. Average of shocking times for each group in inhibitory avoidance task of
6-month-old SAMPS8 mice fed with AIN-93 diet containing curcumin, Z-ligustilide, or
sesamol for 15 weeksand compared with 5-month-old SAMPS8 mice (n=7-10).

Values are expressed as mean = S.D. and analyzed by one-way ANOVA analysis.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 33. Retention scores after electronic shocking 24 to 168hr in inhibitory avoidance
task of 6-month-old SAMPS8 mice fed with AIN-93 diet containing curcumin,
Z-ligustilide, or sesamol for 15 weeksand compared with 5-month-old young SAMPS8
mice (n=7-10).Values are expressed as median + interquartile range. Between subjects
analyzed by Kruskal-Wallis test; Pair comparison analyzed by one-tailed Mann-Whitney
U test.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Fo = L A de i @R 12 Kruskal-Wallis ANOVA by rankings 4 7 2 R 2. % £
Table 20. Kruskal-Wallis ANOVA by rankings in inhibitory avoidance task

Test after shocking H p value Significance
24hr 6.231 0.3978 -

48hr 12.04 0.0610 -

72hr 13.19 0.0401 p<0.05
120hr 15.47 0.0169 p<0.05
168hr 10.05 0.1224 -

# = - ~ AR Ee i @RS 1 Mann-Whitney U test by variable treatment 4 45 % & e 2
Table 21. Mann-Whitney U test by variable treatment in inhibitory avoidance task

Test after shocking Pair U p value Significance
24hr CrY 32 0.4184
C/Cur 155  0.0491* p<0.05

C/LL 26 0.2799
C/HL 18 0.0647
C/LS 1405 0.1788
C/HS 17 0.0737
Y/Cur 245 0.0562
Y/LL 39 0.3086
Y/HL 33 0.1480
Y/LS 26.5 0.1910
Y/HS 25.5 0.0692

48hr CrY 28 0.2555
C/Cur 10 0.0111* p<0.05
C/LL 15 0.0309* p<0.05
C/HL 10 0.0053** p<0.01
C/LS 14 0.0859
C/HS 14 0.0388* p<0.05
Y/Cur  23.5 0.0452* p<0.05
Y/LL 30.5 0.0933
Y/HL 26 0.0336* p<0.05

Y/LS 26.5 0.1910
Y/HS 27.5 0.0120
72hr CrY 34 0.4798
C/Cur 20 0.1637
C/LL 20.5 0.1008
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C/HL 13.5 0.0123* p<0.05
C/LS 19.5 0.2621
C/HS 12 0.0175%* p<0.05
Y/Cur 29 0.1529
Y/LL 29 0.0795

Y/HL 18 0.0075%* p<0.01

Y/LS 27 0.2140

Y/HS 10 0.0382* p<0.05
120hr ClY 26.5 0.2159

C/Cur 20 0.1637
C/LL 22 0.1469
C/HL 18.5 0.0642
C/LS 16.5 0.1443
C/HS 15 0.0513

Y/Cur 17 0.0197* p<0.05

Y/LL 16 0.0085** p<0.05

Y/HL 1225 0.0033** p<0.01

Y/LS 13.5 0.0180* p<0.05

Y/HS 5] 0.0008*** p<0.001
168hr CrY 33 0.4405

C/Cur 23 0.2996
C/LL 14.5 0.0223
C/HL 19 0.0874
C/LS 15 0.1097
C/HS 12 0.0293* p<0.05
Y/Cur 40 0.4820
Y/LL 24 0.0266
Y/HL 32 0.1349
Y/LS 25 0.1577
Y/HS 24 0.0706

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Table 22. The retention scores of each mouse in different retention level (n=7-10)

Time Number of mice in different level retention range (n)
Retention Y C Cur LL HL LS HS
scores™
24hr
300 5 3 7 6 6 5 7
Below 300 5 4 1 3 3 2 1

Chi-square=6.279, df=6, p=0.3927

48hr
300 5 2 7 7 8 5 7
Below 300 5 5 1 2 1 2 1
Chi-square=11.9, df=6, p=0.0642
“72hr
300 5 3 6 7 9 5 8
Below 300 5 4 2 ) 0 2 0
Chi-square=12.63, df=6, p=0.0492*
1200
300 1 3 6 7 7 5 6
Below 300 9 4 2 2 2 2 2
Chi-square=15.57, df=6, p=0.0163*
168hr
300 4 2 2 8 6 5 5
Below 300 6 5 6 1 3 2 3

Chi-square=11.42, df=6, p=0.0763

*Retention scores are divided two parts into 300sec and below 300 sec.

Values are expressed as number mouse in different range of retention scores and analyzed
by Chi-square analysis.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Table 23. Organ weight of 6-month-old SAMPS8 mice fed with control diet, curcumin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice.

Group Brain Heart Liver Spleen Lung Kidneys

Y 0.43£0.04°  0.17£0.04°  1.65£0.27°  0.08+0.03*  0.25£0.05°  0.56+0.08"
C 0.43+0.02°  0.19+0.03"  2.89+0.97"  0.11x0.05*  0.28+0.07"  0.63+0.10%
Cur 0.44+0.03"  0.20+0.03*  3.05+1.33"  0.25+0.36"  0.27+0.04™  0.62+0.09"
LL 0.44£0.03*  0.19£0.03™  3.09£0.81"  0.14£0.10°  0.31x0.06°  0.64+0.06"
HL 0.44£0.02°  0.19£0.02"  2.31£0.09™  0.14+0.13*  0.31£0.04°  0.60+0.06™
LS 0.45£0.03"  0.20+£0.02°  3.571.31°  0.28+0.30°  0.32+£0.07°  0.63+0.06™
HS 0.44£0.02"°  0.19£0.02"  3.53£1.11°  0.27£0.35°  0.29£0.04  0.67+0.09"
Values are expressed as mean + S.D. and analyzed by one-way ANOVA, followed
byFisher’s LSD tests.

Means with difference letters within the same column differ significantly p<0.05
(n=7-10).

Y indicates 5-month-old SAMPS8 mice.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.

105



Fotw s BuARGAHFLAE S FRF R AP 8 I rpe 15 & ¥ SAMPS /| BUR
44 £ R
Table 24. Relative organ weight of 6-month-old SAMP8 mice fed with control diet,

curcumin, Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young
SAMPS8 mice.

Group Brain Heart Liver Spleen Lung Kidneys

Y 1.35£0.11*°  0.53+0.11*  5.08+0.55°  0.25+0.08"  0.77£0.13*  1.71=0.10°

C 1.05£0.24™  0.45£0.05"¢  6.63+1.13"°  0.26£0.09°  0.66+0.13*  1.49+0.10°

Cur 1.12£0.21%  0.52+0.12"  7.41£2.28"  0.57£0.75°  0.69+0.10°  1.57+0.34™
LL 0.96£0.10°  0.42+£0.06°  6.66+1.33™  0.30+£0.22°  0.69£0.15°  1.40+0.11°

HL 1.12£0.18°  0.49£0.09™  5.73£1.19™  0.34+£0.33*  0.77£0.09°  1.52+0.22%
LS 1.04£0.18"  0.47x0.06™" 7.95£1.92°  0.61£0.59"  0.74£0.13"  1.45+0.13°

HS 1.03£0.10™  0.45£0.06°  8.12+2.45°  0.63£0.84°  0.67+0.11°  1.56+0.24™

Values are expressed as mean + S.D. and analyzed by one-way ANOVA, followed by
Fisher’s LSD tests.

Means with difference letters within the same column differ significantly p<0.05
(n=7-10).

Relative organ weight =(organ weight / Body weight)*100%

Y indicates 5-month-old SAMPS§ mice.

Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Table 25. Serum biochemical analysis of 6-month-old SAMPS8 mice fed with contorl
diet, curcumin, Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old
young SAMPS8 mice.

NN

4

Group AST ALT TG TC BUN Creatinine
(U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Y  252.1+62.5°  38.4+9.36° 87.3+24.9° 112.3£17.3"  25.8+5.0° 0.4+0.03*
C 205.6+87.7° 141.9+67.9°  171.1£30.5°  149.1+49.3° 19.29+3.15%  0.4+0.06™
Cur 22251854  171.3+148.4™  145.9+41.0°  99.1+45.2° 22.9+10.1"°  0.4+0.07*
LL  317.6£336.2°  187.1+128.4™ 176.5£34.8°  139.1£36.5™  15.4%1.7° 0.35+0.05°
HL  136.9+62.3 110.2+52.0°  167.3£63.6°  106.7+34.3  16.6+3.0° 0.44+0.09"
LS  280.0+212.8°  253.6£106.4*  148.1+31.2*  121.1£39.5™°  15.6+3.1° 0.34+0.05°
HS  271.3+161.9°  204.0+149.4™  144.9+£26.2°  143.2+452™ 18551  0.36x0.05™
Values are expressed as mean £+ S.D. and analyzed one-way ANOVA, followed byFisher’s
LSD tests.
Means with difference letters within the same column differ significantly p<0.05
(n=7-10).

Y indicates 5-month-old SAMPS8 mice.
Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Beta-amyloid 1-42, human
Asp - Ala - Glu - Phe - Arg - His - Asp - Ser - Gly - Tyr - Glu - Val - His - His - Gln - Lys - Leu - Val - Phe - Phe -

Ala - Glu - Asp - Val - Gly - Ser - Asn - Lys - Gly - Ala - Ile - Ile - Gly - Leu - Met - Val - Gly - Gly - Val - Val - lle
- Ala

Beta-amyloid 1-42, mouse, rat

Asp - Ala - Glu - Phe - Gly - His - Asp - Ser - Gly - Phe - Glu - Val - Arg - His - Gln - Lys - Leu - Val - Phe - Phe -
Ala - Glu - Asp - Val - Gly - Ser - Asn - Lys - Gly - Ala - Ile - Ile - Gly - Leu - Met - Val - Gly - Gly - Val - Val - lle
-Ala

(Anaspec, 2011)
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Figure 34. The difference amino acid between beta amyloid in human and rodent
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Figure 35.The brain slides on different position from bregma of SAMPS8 mice and the
distribution of different zone.
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Figure 36. The percentage area of beta-amyloid staining with 6E10 antibody in the hemi brain from bregma
-2.25 to -2.54 mm of SAMPS8 mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate treatment

effect. Means with different letters differ significantly (p<0.05).

Y indicates 5-month-old SAMP8 mice.Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 37. The beta-amyloid |49 quantification of cortex and hippocampus in hemi brain in SAMPS8 mice by

ELISA method (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate treatment effect.

Means with different letters differ significantly (p<0.05).
* p<0.05 when compared with control SAMPS8 mice only.

Y indicates S-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 38. The beta-amyloid |4, quantification of cortex and hippocampus in hemi brain in SAMPS mice by
ELISA method (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate treatment effect.
Means with different letters differ significantly (p<0.05).

* p<0.05 when compared with control SAMPS8 mice only.

Y indicates 5S-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 39. The beta-amyloid .45, 1.49 ratio of cortex and hippocampus in hemi brain in SAMPS8 mice by
ELISA method (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate treatment effect.
Means with different letters differ significantly (p<0.05).

* p<0.05 when compared with control SAMPS8 mice only.

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 40. Effect of curcumin, Z-ligustilide, and sesamol on superoxide dismutase (SOD)
in SAMP8 mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate

treatment effect.
Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described

in Table 14.
Means with different letters differ significantly (p<0.05).
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Figure 41. Effect of curcumin, Z-ligustilide, and sesamol on glutathione peroxidase (GPx)
in SAMP8 mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate
treatment effect.

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

Means with different letters differ significantly (p<0.05).
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Figure 42. Effect of curcumin, Z-ligustilide, and sesamol on glutathione reductase (GRd)
in SAMP8 mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate
treatment effect.

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

There is no difference among all treatments.

123



CAT activity
(umole H,O,/min/mg protein)

0.0204

0.0154

00104 [

CAT activity (umole H,O,/min/mg protein)

Young

0.000: Y
Control

Ble = & s A#HN -5 F >R AP g2 Zfepe 15 T $ SAMPS /| & catalase

(CAT)i& 4.2 B %8

Figure 43. Effect of curcumin, Z-ligustilide, and sesamol on catalase (CAT) in SAMP8

mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate

treatment effect.

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described

in Table 14.
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Figure 44. Effect of curcumin, Z-ligustilide, and sesamol on glutathione S-transferase
(GST) in SAMP8 mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate
treatment effect.

Y indicates 5-month-old SAMPS8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

Means with different letters differ significantly (p<0.05).
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Figure 45. Effect of curcumin, Z-ligustilide, and sesamol on glutathione (GSH) on
SAMPS mice (n=7-10).
Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate

treatment effect.
Y indicates 5-month-old SAMPS8 mice. Group C, Cur, LL, HL, LS, and HS are described

in Table 14.
Means with different letters differ significantly (p<0.05).
There is no difference among all treatments.
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Figure 46. Effect of curcumin, Z-ligustilide, and sesamol on liver TBARS in SAMPS
mice (n=7-10).

Data were analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate
treatment effect.

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

There is no difference among all treatments.
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Table 26. Activities of SOD, GRd, CAT, GPx, GST, GSH and level of liver TBARS in SAMPS8 mice among different groups (n=7-10).

Group SOD GRd CAT GPx GST GSH Liver TBARS
Unit (U/mg protein) (nmole NADPH/ (umole H,0,/ (nmole NADPH/ (nmole/ (nmole/mg protein) (nmole MDA/mL)
min/mg protein) min/mg protein) min/mg protein) min/mg protein)

Y 18.4+6.16" 13.78+6.15° 0.014+0.005° 71.6+26.68" 426.24+148.93" 56.63+14.37° 27.03+6.5

C 13.7443.22% 10.6642.58™ 0.010.005% 57.64+10.2% 315.4£61.63" 95.04+37.27" 11.36+13.73°
Cur 12.2243.52° 10.25+2.47° 0.010.006™ 65.48+17.03* 310.6+99.72° 84.8+43.32° 6.97+6.63°
LL 13.56+3.49" 11.29+1.07% 0.0110.003 55.37+6.44° 343.86+55.52%° 90.89+21.77° 7.75+4.84°
HL 17.4+4.2% 12.49+2.56" 0.0110.003% 70.8+12.03% 402.19+93.99® 75.2424.62% 6.71+2.3°
LS 15.29+4.63* 12.55+3.15® 0.0120.004* 64.04+10.05"* 372.09+76.39% 104.36+30.88" 9.46+4.38°
HS 14.45+3.65 11.02+3.00%° 0.010.005" 56.78+11.33" 283.95+88.89° 87.17+33.67° 7.89+2.99°

Data were expressed as mean + S.D. and analyzed by one-way ANOVA, followed by Fisher’s LSD tests to evaluate treatment effect.
Means with difference letters within the same column differs significantly p<0.05.
Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 48. Escape latency in Morris water maze test of 6-month-old SAMP8 mice fed
with AIN-93M diet containing curucmin, Z-ligustilide, or sesamol for 15 weeks and
compared with 5-month-old young SAMPS8 mice (n=7-10).

Values are expressed as mean = S.E.M. and analyzed by mixed design two-way ANOVA
repeated measures.Y indicates 5-month-old SAMPS8 mice. Group C, Cur, LL, HL, LS, and
HS are described in Table 14.
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Figure 49. Escape latency of first trail each day in Morris water maze test, which is
regarded as the potential of long-term memory of 6-month-old SAMPS8 mice fed with
AIN-93M diet containing curucmin, Z-ligustilide, or sesamol for 15 weeks and compared
with 5-month-old young SAMPS8 mice (n=7-10).

Values are expressed as mean = S.E.M. and analyzed by mixed design two-way ANOVA
repeated measures.Y indicates 5-month-old SAMPS8 mice. Group C, Cur, LL, HL, LS, and
HS are described in Table 14.
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in Table 14.
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Figure 53. The swimming pathway of SAMPS8 mice in the probe test of the Morris water
maze (n=7-10).

Y indicates 5-month-old SAMPS8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

Black square indicates that the start point for SAMPS8 mice to swim.

Gray zone indicates that the targetquadrant.
Red pathway indicates that the swimming pathway of each SAMP8 mice in the probe test.
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Figure 54. Retention scores after electronic shocking 24hr of each mouse in inhibitory
avoidance task of 6-month-old SAMPS8 mice fed with AIN-93M diet containing curucmin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice (n=7-10).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.
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Figure 55. Retention scores after electronic shocking 48hr of each mouse in inhibitory
avoidance task of 6-month-old SAMPS8 mice fed with AIN-93M diet containing curucmin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice (n=7-10).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.
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Figure 56. Retention scores after electronic shocking 72hr of each mouse in inhibitory
avoidance task of 6-month-old SAMPS8 mice fed with AIN-93M diet containing curucmin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice (n=7-10).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.
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Figure 57. Retention scores after electronic shocking 120hr of each mouse in inhibitory
avoidance task of 6-month-old SAMPS8 mice fed with AIN-93M diet containing curucmin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice (n=7-10).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.

158



)
B . 3301 r330
0 O 3001 eo e -0 -300
25 ;
33 2101 270
€ o 2404 Py -240
G E 2104 210
3 g
o 3 1801 180
© & 150- 150
w "E —_—le—
0 £ 1201 120
Q +
S T 90- . L90
-8 60 -60
2 é 30- e -30
8= o Sye ) 0
[1b]
ha Young Cc
Group
— 3301 =330
%)
@ = 3004 e® c;o ooee ooo0 0—?—. -300
O le)) i R
g % 270 .. 270
O 2404 o -240
E o °
SE 210- -210
© @ ®
3 - b
qg 3 180 s 180
o 2 150 150
o £ —ejo— )
o + 120+ =120
O ~
w
.8 904 ) 90
o3 e
E < -30
o o o [ ]
0 L] L] L] | L] | 0
C Cur L [ HL LS HS
Treatment

Bl -~ e gy » SAMPS | @ #2168 [ WeriF ¥ R 3 A M A Kk
Figure 58. Retention scores after electronic shocking 168hr of each mouse in inhibitory
avoidance task of 6-month-old SAMP8 mice fed with AIN-93M diet containing curucmin,
Z-ligustilide, or sesamol for 15 weeks and compared with 5-month-old young SAMP8
mice (n=7-10).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described
in Table 14.
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Figure 59. The percentage area of beta-amyloid staining with 6E10 antibody in the hemi brain from bregma
-1.55 to -1.58 mm of SAMPS8 mice (n=7-10). Data were analyzed by one-way ANOVA, followed by
Fisher’s LSD tests to evaluate treatment effect. Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL,
HL, LS, and HS are described in Table 14.
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Figure 60. The percentage area of beta-amyloid staining with 6E10 antibody in the hemi brain from bregma
0.245 to 0.62 mm of SAMPS8 mice. Data were analyzed by one-way ANOVA, followed by Fisher’s LSD
tests to evaluate treatment effect (n=7-10).

Means with different letters differ significantly (p<0.05). Y indicates 5-month-old SAMP8 mice. Group C,
Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 61. Amount of clusters beta-amyloid peptide in the brain coronal sections stained with 6E10 antibody
on SAMPS8 mice from bregma -1.55~-1.58 mm (n=7-10).

Means with different letters differ significantly (p<0.05).Y indicates 5-month-old SAMP8 mice. Group C,
Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 62. Number of beta-amyloid staining in SAMP8 mice brain coronal section from bregma-2.25 to
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Means with different letters differ significantly (p<0.05).

Y indicates 5-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Figure 63. Number of beta-amyloid staining in SAMP8 mice brain coronal section from bregma0.245 to
0.62 mm (n=7-10).

Means with different letters differ significantly (p<0.05).

Y indicates 5S-month-old SAMP8 mice. Group C, Cur, LL, HL, LS, and HS are described in Table 14.
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Table 28. The locomotion behavior and emotional reactivity of SAMPS mice in open field
test

Group Total distance (inch) Time in the central arena (sec)

0 day 60 day 0 day 60 day
C 1386.18+185.43 1353.354271.91 111.254+42.19 159.8+36.32
LE 1351.43+157.70 1321.49+190.53 113.13+£21.20 141.8+23.25
HE 1321.15+£210.91 1293.6+176.68 132.88+34.89 158.9+30.6

The locomotor behavior was analysis by two-way ANOVA and Duncan’s multiple range
tests.

* Means with difference letters within the same raw in same parameter and within the
same column in the same day differ significantly p<0.01 (n=8).

B < /v

Table 29. The locomotion behavior and emotional reactivity of SAMPS mice in open field
test

Foo N Ak S 412 E P SRM3247 % SAMPS | 82 55 6 £ 880

Number of rearing (times) Time in rearing (sec) Number of fecal
boluses
0 day 60 day 0 day 60 day 0 day 60 day
C 87.63+£10.08 81.13+£20.52 167.88+32.33 174.62+£55.66 - 4.25+2.25
LE  77.88+13.16 73.13£20 133.25+32.72 140+59.79 - 4.25+2.71
HE  81.63%11.48 70.13£20 153.75+27.50 162+59.11 - 3.63+2.45

The locomotor behavior was analysis by two-way ANOVA and Duncan’s multiple range
tests.

* Means with difference letters within the same raw in same parameter and within the
same column in the same day differ significantly p<0.01 (n=8).
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Table 30. Body weight of SAMPS mice fed with or without SRM 3247 for 15 weeks

Group Body weight (g)

0 day 30 day 60 day 90 day 112 day
C 34.99+3.62 34.55+3.11 36.68+£3.53 37.61+£5.34 38.97+5.03
LE 32.5442.79 33.39+£3.78 36.99+5.24 38.85+5.73 38.85+6.54
HE 35.64+3.82  37.16+4.22 40.09+5.08 42.66+4.89 40.49+5.35

Control, SAMPS8 mice with normal AIN-93M diet.

LE, SAMPS8 mice with AIN-93M diet containing SRM 3247 (50mg/kg diet)

HE, SAMPS mice with AIN-93M diet containing SRM 3247 (250mg/kg diet)

Values are expressed as mean + S.D. and analyzed two-way ANOVA and Duncan’s
multiple range tests.

Means with difference letters within the same column differ significantly p<0.01 (n=8).
# In 112days, the control group only conclude seven mice

= L s ARS8 5 P-F SRM3247 ¥ SAMPS | &S £ (gl
Table 31. Food intake of SAMPS mice fed with or without SRM 3247 for 15 weeks

Group Food intake (g)

1st month 2nd month 3rd month 4th month
C 3.974+0.22b 3.17+0.86b 3.77+0.33ab 4.07+0.29a
LE 3.76+0.35b 3.79+0.37ab 3.69+0.35b 3.81+0.33a
HE 4.29+0.25a 4.04+0.36a 4.10+0.33a 3.86+0.48a

Control, SAMPS8 mice with normal AIN-93M diet.

LE, SAMPS8 mice with AIN-93M diet containing SRM 3247 (50mg/kg diet)

HE, SAMPS8 mice with AIN-93M diet containing SRM 3247 (250mg/kg diet)

Values are expressed as mean = S.D. and analyzed two-way ANOVA and Duncan’s
multiple range tests.

Means with difference letters within the same column differ significantly p<0.05 (n=8).
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Table 32. Organ weight of SAMPS8 mice fed with or without SRM 3247 for 15 weeks

Group Organ weight (g)

Brain Heart Lung Spleen Kidney Liver
C 0.44+0.04a  0.17+0.03a  0.24+0.04a  0.09+0.0la  0.57£0.07a  2.44+0.65a
LE 0.43+0.04a  0.17+£0.02a  0.22+0.03a  0.09+0.03a  0.56+0.04a  2.71+0.74a
HE 0.44+0.02a  0.18+0.03a  0.22+0.03a  0.10+0.03a  0.59+0.08a  2.90+0.77a

Control, SAMPS8 mice with normal AIN-93M diet.

LE, SAMPS8 mice with AIN-93M diet containing EGb761 (50mg/kg diet)

HE, SAMPS8 mice with AIN-93M diet containing EGb761 (250mg/kg diet)

Values are expressed as mean = S.D. and analyzed two-way ANOVA and Duncan’s
multiple range tests.

Means with difference letters within the same raw differ significantly p<0.05 (n=8).

%= 2~ &S RT 5 P4 SRM3247 ¥ SAMPS -] Bl 4 it dp k2 3258

]

Table 33. Serum Biochemical Analysis of SAMPS8 Mice fed with or without SRM 3247

for 15 weeks

C LE HE
AST(U/L) 212.33£106.05a 116.10+£30.25b 154.69+41.12ab
ALT(U/L) 131.62+68.67a 107.38+61.18a 95.94+38.82a
TG(mg/dL) 146.43430.88b 230.50+49.39a 238+87.60a
TC(mg/dL) 114.86+14.30b 139.13+27.13a 99.50+12.74b
BUN(mg/dL) 18.69+3.72a 30.05+30.33a 17.9242.14a
Creatinine(mg/dL) 0.19+0.04a 0.24+0.11a 0.21+0.04a

Control, SAMPS8 mice with normal AIN-93M diet.

LE, SAMPS8 mice with AIN-93M diet containing EGb761 (50mg/kg diet)

HE, SAMPS8 mice with AIN-93M diet containing EGb761 (250mg/kg diet)

Values are expressed as mean + S.D. and analyzed two-way ANOVA and Duncan’s
multiple range tests.

Means with difference letters within the same raw differ significantly p<0.05 (n=8).
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Figure 73. Beta-amyloid staining with 6E10 antibody in the J20 mice’s brain.
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Figure 74. Beta-amyloid staining with 6E10 antibody in the B6 mice’s brain.
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Figure 75. Beta-amyloid staining with 6E10 antibody in the SAMRI1 mice’s brain.
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Figure 76. Details of beta-amyloid staining with 6E10 antibody in the SAMR1 mice brain.
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Figure 77. The comparison among beta-amyloid staining with 6E10, A11 and LOC on the
10-month-old SAMPS8 mice’s brain.
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Figure 78. Details of beta-amyloid staining with 6E10 antibody in the SAMP8 mice’s

brain.
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Figure 79. Gross findings of organs in a thymoma SAMP8 mouse. Marked enlargement of thymus and

spleen (A and B) and distention of stomach (D and E) were found in mouse. No gross lesion was noted in
the intestinal (F).
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Figure 80. Histopatholgical findings of thymoma in a SAMPS8 mouse. Diffuse severe/high
lymphoid cell infiltration was found in thymus (A. 20x, B. 400x), tumor cells also

metastatsis to adjective lymphoid tissues of heart (C. 40x, D. 400x), lung (E. 40x,
F. 400x).H&E stain.
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Figure 81. Histopatholgical findings of thymoma in a SAMP8 mouse. Tumor cells also

metastatsis to spleen (A. 40x, B. 400x), liver with spontaneous fatty change related
to aging (C. 40x, D. 400x), and kidney (E. 40x, F. 400x).H&E stain.
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Table 34. Proximate composition in AIN-93M diet

Composition of the AIN-93M (For Maintenance of adult rodents):

Ingredient Amount
Casein 14.0000%
Dextrinized Comnstarch 15.5%
Sucrose 10.0%
Corn Starch 46.5692%
Alphacel, Non-Mutritive Bulk 5.0%
Soybean Oil 4.0%
AIN-93M Mineral Mix 3.5%
L-Cystine 0.18%
AIN-93-VX Vitamin Mix 1.0%
Cheline bitartrate 0.25%
tert-Butylhydroguinone 0.0008%

AIN-33M Mineral Mix (For maintenance of adult rodents. Nof Available in Pellef Form):

Ingredient Amount
Calcium Carbonate 35.7%
Monopotassium phosphate 25.0%
Potassium Citrate monohydrate 2.8%
Sodium Chloride 7.4%
Potassium Sulfate 4.66%
Magnesium Oxide 2.4%
Ferric Citrate 0.606%
Zinc Carbonate 0.165%
Manganese Carbonate 0.063%
Copper Carbonate 0.03%
Potassium lodate 0.001%
Seodium Selenate, Anhydrous 0.001025%
Ammonium Molybdate.dHEO 0.000795%
Sodium Metasilicate.QHzO 0.145%
Chromium Potassium Sulfate.‘12H2Cn 0.0275%
Lithium Chleride 0.00174%
Boric Acid 0.00815%
Sodium Fluoride 0.00635%
Nickel Carbonate 0.00318%
Ammoenium Vanadate 0.00066%
Powdered Sugar 20.9806%

AIN-93-VX Vitamin Mix (Not Available in Pellet Form):

Ingredient Amount (gm/kg)
Nicotinic Acid 3.00
D-Calcium Pantothenate 1.60
Pyridoxine HCI 0.70
Thiamine HCI 0.60
Riboflavin 0.60
Folic Acid 0.20
D-Biotin 0.02
Vitamin B4z (0.1% triturated in mannitol) 2.50
a-Tocopherol Powder (250 U/gm) 30.00
Vitamin A Palmitate (250,000 U/gm) 1.60
Vitamin D3 (400,000 Ufgm) 0.25
Phyllequinone 0.075
Powdered Sucrose 959.655
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Table 35. Proximate composition in Lab Diet 5001 diet

Laboratory Rodent Diet 5001*
CHEMICAL COMPOSITION!
Nutrients’ Sulfur,® .................036
Protein, % .............. 239 Sodium,% ...............040
Arginine, % .. ... L. 141 Chlorine,% ..............067
Cystine, % . ... ... 0.31 Fluorine, ppm . ............. 16
Glycine, % .. ....... .. ..., 1.21 Iron,ppm ... 270
Histidine, % . ............. 0.57 Zing, ppm ..ol 79
Isoleucine, % ... ... ... ... 1.14  Manganese, ppm ............ 70
Leucine, % . .............. 1.83  Copper,ppm ............... 13
Lysine, % ................ 141 Cobalt,ppm . .............080
Methionine, % . ... ........ 0.67 lodine,ppm . .............. 1.0
Phenylalanine, % ... ... ... .. 104  Chromium, ppm . ......... .. 1.2
Tyrosine, % ... ... L. 0.71 Selenfum, ppm ... ... ..., 0.30
Threonine, % ... .. ... ... .. 0.91
Tryptophan, % . ...... ... .. 0.29  Vitamins
Valine, % . ... ooovi e 1,17 Carotene,ppm ............. 23
Serine, % ... ... 119 Vitamin K (as menadione),ppm .1.3
Aspartic Acid, % ... ... ... 2.81 Thiamin Hydrochloride, ppm . . .16
Glutamic Acid, % .. ... ..... 4.37 Riboflavin, ppm . ... ........ 45
Alanine, % ... ... . ... 1.43 Niacin, ppm . . .ovvven a0 120
Proline, % ................ 1.49  Pantothenic Acid, ppm . ... .. .. 24
Taurine, % .. ... e 0.02  Choline Chloride, ppm ... .. 2250
Fat (ether extract), % ...... 5.0 FolicAeid,ppm ............ 7.1
Fat (acid hydrolysis), %o ....5.7 Pyridoxine,ppm ............ 6.0
Cholesterol, ppm .. ... .. ... 2000 Biotin, ppm . .............030
Linoleic Acid, % ........... 1.22 Brrmegkg . ovti i 50
Linolenic Acid, % .......... 010 Vitamin A, TU/gm . .......... 15
Arachidonic Acid, %6 ... .... <0.01 Vitamin ID; (added), IU/gm . . . 4.5
Omega-3 Fatty Acids, % ... ..0.1%9  Vitamin E,IU/kg ... ... ... 42
Total Saturated Fatty Acids, % .1.56  Ascorbic Acid, mg/gm ... ... .. —
Total Monounsaturated
Fatty Acids, % . ............ 1.60  Calories provided by:
Fiber (Crude), % .......... 5.1 Protein,% . .o.... ... . ...28507
Neutral Detergent Fiber”, % . . .15.6  Fat (ether extract), % ...... 13.496
Acid Detergent Fiber', % . ... .. 6.7  Carbohydrates, % . ........ 57.996
Nitrogen-Free Extract *Product Code
(by difference), % ..........48.7 1. Formulation based on calculated
Stareh, % . .ovren 319 values from the latest ingredient
Glucose, % ............... 0.22 analysis information. Since nutri-
Fructose, % .. .oovvvrnnnnn, 0.30 ent composition of natural ingre-
SUCTOSE, % o v 3.70 dients varies and some nutrient
Lactose. % . oo oo 201 loss will oceur due to manufac-

Total Digestible Nutrients,% . 76.0
Gross Energy, keal/gm ... .. 4.07
Physiological Fuel Value’,

keal/gm . . cee....3.36
Metabo]:za'ble Energy

keal/gm .. ..3.02
Minerals

Ash,% .. ................ 7.0
Caletum, % .. ... 0.95
Phosphorus, % ............ 0.66
Phosphorus (non-phytate), % . .0.39
Potassium, % .. ............ 1.18
Magnesium, % ............ 0.21

turing processes, analysis will dif-
fer accordingly.

2. Nutrients expressed as percent of
ration except where otherwise
indicated. Moisture content is
assumed to be 10.0% for the pur-
pose of calculations.

3. NDF = approximately cellulose,
hemi-cellulose and lignin.

4. ADF = approximately cellulose

and lignin.

. Physiological Fuel Value
(kcal/gm) = Sum of decimal frac-
tions of protein, fat and carbo-
hydrate (use Nitrogen Free
Extract) x 4,9,4 kcal/gm respec-

tively. ’_fbDiEt

www. labdiet.com

wn
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Table 36. Proximate composition in Fu-Sow diet

2011.01.01
15 H & W(%) N4 SR & (%)
'ﬁ Fi 2315 alanine 0.99
P 7 4.8 arginine 1.38
PHsfsE 3.8 cystine 0.38
AR 6.5 glycine 1.20
bi 15 11 histidine 0.60
I 50.4 isoleucine 1.05
% 0.95-1.05 leucine 1.80
i 0.70-0.8 lysine 1.25
ME(Kcal’kg) 3100 methionine .43
serine 1.14
threonine 0.86
tryptophan 0.27
tyrosine 1).66
valine 1.10
HEE R s
vit A 16000 1U/kg | i3 =1
vit D 3300 IUikg | i 0.95-1.05 %
vit E 66 1U/kg Fii 0, 70-0.80 %
vit K 2 mp/kg i 0.33%
vit Bl 20_mp/kg 0.80%
vit B2 10 myg/kg i3 0.20%
vil B6 10 mg i3 85 ppm
vit B12 60 megpkg # 20 ppm
niacin 100 ppm i 250 ppm
choline 2200 ppm 71 100 ppm
folic acid 3 ppm {ift 0.9 ppm
pantothenic acid 25 ppm & (.63 ppm
biotin 0.5 ppm [ 0.3 ppm
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Figure 82. Photos of IVC system and apparatus for behavior tests in this study. (A) IVC
system; (B) a SAMPS8 mouse in the open field test.; (C) A SAMPS8 mouse is on the
platform in the Morris water maze, which is surrounded by high contrast figure.; (D) the
apparatus for inhibitory avoidance task. (E)(F) A SAMPS8 mouse is in the light room in [A
test and entering into dark room.
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Figure 83 . Morphology of hippocampus in SAMPS8 mice’s brain. (A)Y; (B) Control; (C) Cur; (D) LL; (E)

HL; (F) LS; (G) HS.
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Figure 84. The correlation of beta amyloid staining area between different parameters in this study (n=57)
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BN IR 9 4 EBRIENATE?
FiAFEY ’TJ -4 SAMPS /] BUPGIRE T &% F & 2 Bl 20 2 ¥ X & HPLC
g v ’*}Eﬁ?’fﬁﬁnmﬁ;? Jaiplid 0t B hd & R F G TR B
PRSPty B(H 500 4 48) 0 B TR chh 2 D]
2L e g&“ﬁﬁ%%%@ﬁ“ G o b A - i S EE B SAMPS o) RGN e
E R VEES 3ot R O

2-5#ﬂmaﬂ%ﬁﬁ*ﬂ%iégp%ﬁﬁﬁﬂ%i%“
B Rt s

3. TP # SAMP8 | REZF L Ei &2 dIHRE?
FOURRATE AR G 0 A PRE T P SAMPS | BURE £ 1T & Bl
PRl o fe &5 3 SAMPS o] BUA £ cngf i o s Bp 2 4 I 5 8 dosfiikol v
PR R Kmﬁlfu& Hisg-Hhga | REV R4 HGFE2 o FRE
"’5% ™ I“p‘*\?’ib'tﬁ'{j e % “mj%f)i#ﬁrbgﬁwjgz"

4. &*i‘fﬁ?—&*ﬂ““‘/?] TAFES BRPl P E?
;? : PF 'J F*W @ LA "’%@ 'L’L

5. kipREmy LI T PG R e & Uhlclf 0 MPIBEF S P R R

7

BT SAMPS | B E m VT k2 SRR B HCRRR (62 B R

AL RV EE L P R P L L ST R

.;.—)ﬁ_ﬁ;;7 SAMPS - ] Hi & ’.,-:(;;5_" n *Jﬁ—&ﬁr; SAMPS - J g - r—gg?'J’E'_/ﬁ

AN TR HARART S R4 R AR R o '“"%l"ﬂﬁ‘ﬂﬂ“)ﬁﬁn ek

@ n A RSkt > (% SAMPS /| B3t F e §r2T J\)T%% %o
FAEYATE L BRamEL o
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Escape latency (sec)
(started from the target zone exclulded)

Escape latency (sec)
(started from the target zone exclulded)
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e

At

R E AR AR E IO TBARS » A5 B 1inae (s Ldp M B S
- ARG E TR ] BURIVRE INen B0 > 3 i £ % kPl % TBARS
FE (MR BT T )
% A, 7#f "o{" TBARS R 2 H Fp2 & * £ 247 (74

R

5% TBARS ] %~
WEE R A2 b

22 p| 25628 TBARS #7 3
R b

W 7 —

0.5g liver tissue +
1.5mL KP buffer +
10% TCA 0.5 mL % = 20%7%+

HO it

SAMPS -] &4 F ¥R % 0.07g
0.21 mL KP buftfer
10% TCA 0.07 mL %] = 20%"+
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FOF iR

+ F - N A ) LN}
%5%3 s ‘J%";Ti' 0.5mL I 4e » BAfH ?’] 350uL
0.4% BHT 0.05mL 2 % Bt Ao b 7 FRIERH
0.4% TBA 0.5 mL 100uL
90°C ki —-| P& 4t » 0.4% BHT 10uL

2% 0.4% TBA 100uL
90°C -kig —-| pP*

#h F e RipZ 48 RipZ 4
51 Y RAEP—A R
#H Z = | B~ 150 ul >+ 96 well plate v T B 9 210uL
8] _Ex 515nm / Em 550 d > 96 well plate B =+ i
nm> T = &4 well 120 ] 150 uL ™2+ 4 %

*ﬁu%?m BrgdeF] 0
~FA jL #xip] %] & TBARS }
ke

2. REFVHRFILPFUIRFEFTIPMIELS 47 004oid Fix CALCA2 & Ep §
AEF?
FiMy w2 ApM LT UF R %‘%d LT ~ BB KR D IF R s
B LEHD T OLE R AARMEAR Y o Tt - HHH o FRTA IR
CAL,CA2 2 R crp M iy 2 ¥ > ilo TR BI04 2 s o
3. MM A T RAUKES NEA T FEFRMELY ek EEFIMN
¥ » ¥ 4% Pearson correlation i& {7 4 47 o
F oo v s TR R 0 LA R g M AR 5 ML wdiis L T 4p
- SAMPS -] Bl 4 f058 ¢ o 2ERf b en g Sl o
4, FHMERP IR E D A P AT H BB PR RPN
M o
WHET W e = 0 d HApR A 457 4r 0 SAMPS o] BRGNS IS E)
HBP B LA LFHRELAGTLIFERR EEapple
HLES S (¢ X
1. )ﬁﬂ%\ﬁ% % » F &1 diffuse & metastasis * F ehf B o
FrAR RS ’j-i'ﬂ}?"&ﬂl’i'ﬂjf’;: » diffuse 2. 7 #d #HEec 1/‘@&]&—’ "~ p.62
E N S N Y 1;1] ;L,_;;(:é] p “’ﬁ AR i '_ita ﬁi[fi (Focal)i\; {‘Eﬁ*’i‘&
(diffuse) & & #% (metastasis) F| H is B F “ o
2. #m% p.67 X idIVi o ML R fehm > £ F R : alopecia ¥ $ ¢ h
#~ % 2% i lordosis ?
¥ Alopema ¥ Apop s B AR L I g 2 SAMPS ] BUehiS TR G AR R
FrRE P 2N KT m}?a Ak ILARR > FI o EF F %+ Takeda et al., (1981)
i * 2_ Loss of haire Lordosis ¥_& + % # &% /4 'Kyphosis e AL (A )
Scoliosis % # 1& ] 4* o Takeda et al., (1981)#* F % Lordokyphosis ,i*—} i
fd 0 A fem hE S e g o A Y ¢ 4N SAMPS | Bl LI (7R
FooXAe- HRE T B S5 E A w?*’)ﬁﬂ“’@%‘rwi -l LR
BT & FiE- WAL SAMPS | RE_F B A 4 lordosis £ kyph051s ¢
e &S ﬁéi‘&*ﬁ 4 AFE Y v 4% Takedaetal., (1981)2
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lordokyphosis °
o H R
1. AIN-93M 4L ¥ 5 @i * TBHQ & B g i & ?
R i\‘*’ﬁ@&’%ﬁm L& B PFET AT g I AIN-93M 4L P 2 g i H|
> fed 3 H ZE 5 0.0008% 0 dnipH B R AR RG] 0 2 F &
Wz ERE ’f' gpwlifl % 0.005 ] 0.05% o e jifsF sk imizikp (e i AIN
5k > . TBHQ 18 = e 58 o
2. 5 %3P 2RI TBARS ?
é s A rgdRe g (7 THC 14 %2 ELISA 140 87 140 596 R 0 2%
o BB - 3 HhE EEE GV iE— PP TBARS 7
P %%R%ﬁ“iﬁi’ﬁ ¥ - %1)
) Ak E
1.p. 12: #= 3 Alzheimer’s disease # 4 fi-3% ¢ » SAMP8 mice £ H 5 transgenic mice
H g3 B-amyloid plaques 25 = €_% #7 antigen-antibody immuncomplex deposition
(lipofusion)} M? ¥ A EAmee P 7= FH? A H =3 L Fp0?
# ¢ radb F(lipofusion) 5 — 43§ ¢ hd AATA - 2 FAP v G A L
PFE AL P F 0 - ) A fES carbonyls A o g A SR g HE A
TRABBARE - HAAIRI AL FRPab o T L umE o d g
F & *@,‘“"ﬁﬁ%*‘#d G uim e AL RS F “m”f? b oo Ao BARENCR AR 0 € &
Ay A0 0y s a2 i (Yin et al, 1996) o L 5 #7345 11 > SAMPS /| & 7530 7]
Xt g A2 AR (hpoplgmentatlon)( h % 2003) T A 11p0fus1on
T AT 0 R 4aiplH 7 beta amyloid ¥ Ay § R L BEil o e - ﬁ“é"]ﬁ | B
4-4f beta amyloid £ ¥_tau hyperphosphorylation i& {7 overexpression /1% IFL(EL it
BT )0 F o %”]ﬂ Bl eribeta amyloid 2% F & &2 age-related 71 lipofusion # &
Fﬁ‘?@ A S A e B~ 2= % lipofusion @ & ¥ beta amyloid s4p BE 1+

: - ﬁﬁj ;}'71‘\:‘}

—

6E10 IHC staining in J20 mice

6E10 THC staining in SAMPS8 mice

B C.J20 &2 SAMPS | B PGiRsgkf= " ff 2 4 3

2.p. 26: Table 8 B % 12 SAMP8 mice {® 75 7 Fr 3854~ Fexd & ¥ a7 i idsk
P BE IR (T L iR i:!,; 2l ¥ ok {2 ¥R B-amyloid }Fﬂw%‘g“u%ﬁz - A
FHRPIZRAED Ao F4oR AR
# : Table 8 ¥ c1i¢ * kangen-karyu(%-< = 55)2 lotus seedpod proanthocyanidins 4%
8 SAMPS | & » ¥ A 4+ ¥} beta amyloid & TRl o 277 ¢ £ H7 s 3 AR
BPEFRP ARBIFIEFYT Y FEFT B3 R AR Bl4e Mitogen-activated
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protein kinase (MAPKS)Z A i m ek 2 it ~ k= EE£ &b d o H Y ér p38,
JNK & ERK $+**# #r4ug it ¥ % £ 7 49 M £ 3R (Shih et al., 2010) o » 3 F7 7 &%
22 AD #p B <9 synaptic plasticity in hippocampus 4 Fa:? ST Y 0 - ')5 7 3
postsynaptic density-95 (PSD-95) - phospho-N-methyl-D-aspartate receptor 1
(p-NMDAR-1) ~ protein kinase C gamma subunit (PKC gamma) % % JL{#3) - @ Table
8§ WHAIMEFTH B AFALRITAD > HiG%k 2 H B0 E 4 Bog Pl
@i FRE- HFEL AT o

.p. 43: &' ¢ 7 3 curcumin, seasamol and Z-ligustilide 2 7| & i¥ 3% ik 3% ??
seasamol and Z- Ilgustlllde s F Y e oo ®ocurcumin Bk A AeIEH G ko
AFaREF M?

BoEAEERY EE AL A B e g i 2 A F )
f&i’#‘;z'ﬁ E'J&Hz 0k o B - B AT RFREERT —R
%ﬁiﬁﬁﬂﬂﬁﬁW%ﬂﬁiwﬁﬁ%ﬂﬁﬁ\ﬁﬁﬁﬂ%ﬁmﬁﬁé
Kﬁ&ﬁ’%# sk > Ao AT | 7’}3 *iﬁ”’ﬁi»{;_\“ ﬂblﬁq’f}“'ﬁﬁ R
Z &d A7 44 betaamyloid it R & B F 7 F MH U ek
HHEY e ]“ésb 4o daipl v iBaE ] B2 beta amylmdrf_ %ﬁ P2y 4
R 2 A XN R ) RPBHIBEL > BFIRZFEFF },@:’Hfir%é’ﬁii
é‘ﬂ]f‘_‘g \i » Pan et al., (2008) { 1 200 ppm curcumin 4% & /|- & » ¥ gL B
158y 4 gk o
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% B. A3 ¢ léﬁiﬁé%ﬁ%f%i R E AT ek

Reference Begum et al., (2008) Jan et al., (2008) Kuang et al., (2009)
Pan et al., (2008)
Dose 500 ppm 100 mg/kg bw (rat) 40 mg/kg bw (rat)
Strain Tg2576 mice SD rat (bioavailability) SD rat (surgery)
Bioavailability 7-10% 35.5% 2.6%
Effects To reduce beta amyloid - Improve learning and
deposition memory
Improve learning and
memory
Calculation of Dose: 500 mg/kg diet 0.35 mg/kg bw = 50 200 mg/kg diet
dose for SAMP8 mg/kg diet 500 mg/kg diet for high
mice 500 mg/kg diet for high dose
(Assume 35 g dose
mouse, 7 g food
intake)
4.p. 62: % k) ﬁi{ T’;~ B3 % 70-90% - 1 leukemia 3 A o FHAEP & wF 7 22

R ZApig?
E:
% C. AP & I&S SAMPS | &pF » Flps = o Bdcp &2 p B34

Death date Survival rate (%)

B B E LT R E o R L 7

C 9/5,9/20, 10/26 70
Cur 10/11, 10/19 80
LL 8/18, 10/28 80
HL 10/4 90
LS 9/17, 9/19, 10/20 70
HS 10/15, 10/16 80

E W4 s s 2010/7/1-2010/11/18
B s e W S MEER AP B S RS FR R B A
iﬁ*ﬁmﬁﬁwdfﬂﬁva&iﬁéﬁﬁ’ PHBEFIGL L o i
R E R H TR )35*:?%“?3%"’ ERCES ﬁ}ﬁﬂ °
S b BRI ECHE 0 2 IRHCE A 1 Y PR B T B4
FRESMLAES L w%’%&mmﬁmn¢4“9%*m;?%
“+% betaamyloid T & F o WA 7% 2 97 w75 F %2 | B

x//tg,;__
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5.p.67: % % SAMP8 mice % i- #c g 7 27 Takeda #7% £ 2. X it Fci@p 2 ?
% @ Takeda(1999) $t* ~ ' # SAMPS | Bz f fydics 3.67 4 > #1k 7 2
SAMRI #pit > 3 1 9= BRI ® 126 &~ od *r AT 7 i % 2 X l“#ﬁﬂtu’\ﬁ@ Takeda
KpgF A2 EREFKD AR R "]“ LY ) F’“mﬁfb”»" | & J§ # % (skin ulcer),
PPN AT ALY ERDAFE T BRI SAMPS | Bzt o ARy
7= 8 Takeda AT T P 2557 it & ,é (2 p67) e
ARGV SAMPS () RUEEE S qp i A 1 B3 AL (K p70) -
e Takeda — /% 7| 4-¥ SAMPS 4p R e 3 @ » T & &4 L /7 F ¥ # 2 SAMPS
R g T AT E S

6. p. 108: SAMPS8 mice #s#%B-amyloid 14 6E10 34§ IHC % ¢ 7 1 A H. > fr All 2
LOC ﬁ’fﬁ*ﬁ*ﬂﬂ BEZBEHOHLIBRHIR?

%

2D AETRFIHC B4 @ 7 bl ~ fri2 § 55 8 £%F SAMPS | Bl enih 4 32 &

6E10

All

LOC

Thioflavin S

Reactive to amino acid residue 1-16 of beta +
amyloid.

The epitope lies within amino acids 3-8 of beta

amyloid (EFRHDS). 6E10 reacts to beta amyloid

and its precursor forms.

Al11 reacts with soluble beta amyloid 40 and 42 ND
oligomers. A11 reacts with common

conformation-dependent structure rather than

sequence. Al1 does not react with APP, but may

reacts with similar conformation structure.

LOC reacts with amyloid fibrils and fibrillar ND
oligomers, but not monomers, prefibrillar

oligomers.

beta sheet conformation of peptide ND

Dot blotting of 6E10, A11 and LOC antibody for beta amyloid

. (Invitrogen)

P g
LoC . Ld }ig 66
0 (Kayed etal., 2007)

Af342 monomers
IAPP oligomers
o-Synuclein aligo

| A[342 fibrils

Anti-Oligomer (A11) T
Anti-Aj} (6E10) .

AR monomer | g, .‘ AB42 oligomers

AR oligomers
AR fibrils

B D.7 3kl &4 7 R B A2 R beta amyloid éh ¢ 5 %

d A7 B 0 All &2 LOC #48rx % SAMPS /| & 757 “ibeta
amyloid 7 ¢ i&- ¥ F & % oligomers ¥ fibrils - i&— % 12 Thioflavin S #7233 >
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2 5

% #% # ;% ¢ | Thioflavin S positive % % » # % 77 beta amyloid 7 g - R R
i &4 Z 3 beta sheet conformation £ ﬁbrlls e Th-SE %~ 8235 % = F kip s &

Thioflavin S reacts with beta-sheet conformation of beta amyloid

Thioflavin S structure

(Wolfe et al., 2010) &7

®] E.Thioflavin S .5 *f# R H AR R VPR *f# beta sheet & 2 4% h7 LB -

SAMPS /| &2 - Sp A Flfgse | AL d i & £ 8 4 beta
amyloid ® & vk R ¥ 7 mb’? '"] 1& %7 SAMPS /|- & 2_ beta amyloid # &
E*éﬁ/x 1E’ é: b';? A \Fl‘ml PEv ‘_» b m};ﬂ _r‘]_\—— (fJWQ plOS) o

N-I Asp - Ala - Glu - Phe - Gly - His - Asp - Ser - Gly - Phe - Glu - Val - Arg - His - Gin - Lysl

Leu - Val - Phe - Phe - Ala - Glu - Asp - Val - Gly - Ser-Asn - Lys - Gly -Ala - lle - lle -
Gly - Leu - Met - Val - Gly - Gly - Val - Val - lle - Ala -C

Beta-amyloid 1-42, human

N-| Asp - Ala - Glu - Phe - Arg - His - Asp - Ser - Gly - Tyr - Glu - Val - His - His - GIn - Lys -|
Leu - Val - Phe - Phe - Ala - Glu - Asp - Val - Gly - Ser - Asn - Lys - Gly -Ala - lle - lle -
Gly - Leu - Met - Val - Gly - Gly - Val - Val - lle - Ala -C

64

peb s e ¥ 50 2 SAMPS o] Bl ¥ fhbeta amyloid © F) A H oif E (i AR
A P2 - 5 B8P AP AT AN A 5P R % BRE ¢ A7) 2 g0 beta amyloid
plaque ¥ it F *77 [F o

7. p. 109: SAMP8 mice *g38B-amyloid 12 6E10 #2484 ¢ % AR E ~ TAE ~ LI
e 5omBueEA - CH 36 8T & ep-amyloid B f# 5 0.2-0.6% ¥ 12 ELISA
£ ¥ {8 5% % 200-250 pg/hemi braln N %E—g A AV ARAPIRE
iz B-amyloid &5 i & A R EAREF REFEIE L L HE?

Eopowh A ak~ FI&r 4 A g L rg et > mspmbetaamyldeHC staining > F| gt & 2 &
- kR ﬁkﬁ 2 SAMPS /| &% o

N7 W I SAMPS /| & #%53% beta amyloid #7 ik & 5 0. 2~O 6%, LRl X ]
LT 1%,;}5L,?|J’€' 81 AR e B 0 - BEEHEe 2 5 SAMpg )RR
AT & H e ,m,&%}i[ﬁaﬂ,ﬁ—fﬁ;’b B A BE e ,m,awt}fg}; F 2o
%\i i &fvgi%\’ﬁ%#ﬁ_‘\ PO A SER R R B %, ? 1beta amylmd» 7 %'E é’ﬁ’f*
Fe(Gh = p32) 0 FIpt ¥ 4t &2 H ¥ 07 beta amy101d Roo ff 5 T SAMPS /| ek it
By B dntd TR L g R /f‘/"f'?’?«}fﬂm—‘fﬁiﬁ—’_#fﬂi"

8.p. 124: 3 % % % 3B SAMP8 mice F]-& iv & Flg g IR EHa 4 R B Gl
$7 AL T R R T A A RS ERR S Bins LR L4
HTRER N7
:?L‘ P AF EES 3P SAMPS ) RIF]X L v v )i}?ii%i\‘ﬂ Wl F s EAR ] BLGE
#4538 it 4 2 ¥_axon transport ¥ it # iF 0 - 7‘5 ER AN 758 565‘%% *
A E e K P rERRBIERIRANL A A SR T 4 e g
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& v cHSAMPS | BUF i 1 i & o F] elght -arm radial arm maze #* ¥_Barnes maze
AF I A KA SAMP8 ) BGEIRATR P R R RAF iR > LR AR {fﬁ
D REF#S FuargE A AR s FEH e BT o
T P Bh ¥ Blihstress 4 #] (2 p20-21) o

[N Title]

Barnes maze

Chief Investigator: Assoc. Prof, Graham Barrett
Faculty of Medicine, Dentistry and Health Sciences Location: N3O
Department of Physiology

Email: grahamib@unimeib. sdu.au
Phone: (03) 8344 5869

73

http://www.brainbehaviortest.net/
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