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Abstract

Alzheimer’s disease is an irreversible, progressive neurodegenerative disorder. It
is also the most common type of dementia, accounts for 60 to 80 percent of cases.
Neuropathologically, there are three hallmarks of Alzheimer’s disease including brain
atrophy, extracellular amyloid beta plaques and intracellular neurofibrillary tangles.
Recent researches suggest that amyloid beta peptide induces neurontoxicity and
causes neuronal cell death. Therefore, the objective of this study is to find the
potential phytochemicals that can protect the brain neuron against AB;-4, oligomers
induced neurotoxicity and thus prevent Alzheimer’s disease.

Samples under investigation include nobiletin, tengeretin, L-theanine, sesamol,
sesamin, tetramethoxyflavone, tetrahydrocurcumin and Ginkgo biloba extract,
(EGb761) which is the positive control. Cells were treated with various concentrations
of samples for 30 min before exposed to 1 uM A 3 1.42, 24 hr at 37°C. In this research,
the pure compounds were used to evaluate their potential neuroprotective effects
against AP;.42 induced toxicity in primary rat cortical neurons by assessing the cell
viability with MTT assay and further investigate their possible mechanisms.

According the results of viability assessed by MTT assay, the effective
compounds are EGb761, nobiletin and tengeretin. In DCFDA assay, EGb761 has
strong free radical scavenging activity but tangeretin and nobiletin do not have such
activity. In Western blot, EGb761 was found to prevent ABi.4» oligomers formation
and inhibits Api.4; oligomers fibrillogenesis. Tangeretin possibly promotes the
assembly AP1-42 into fibrils but nobiletin doesn’t have any effect on AB1-42. it
indicates that tangeretin lowering Ap;.42 oligomers toxicity may due to the promotion
of APi.42 fibrils production and nobiletin protects neurons from A4, oligomers

induced toxicity by other pathway.
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AD : Alzheimer's disease

ANOVA : analysis of variance

ApoE : apolipoprotein E

APP : amyloid precursor protein

Ara-C : Cytosine B-D-arabinofuranoside
ATP : adenosine-triphosphate

AP @ B-amyloid peptide

BACE/B-secretase : beta-site APP-cleaving enzyme
BBB : blood-brain barrier

BSA : Bovine serum albumin

DMSO : dimethyl sulfoxide

DPPH : 2,2-diphenyl-1-picrylhydrazyl
ECL : enhanced chemiluminescence reagent
EGDb761 : Ginkgo biloba extract

ELISA : Enzyme-Linked Immunosorbent Assay
EOAD : early-onset Alzheimer's disease

ER : endoplasmic reticulum

FAD : familial Alzheimer’s disease

HBSS : Hanks' Balanced Salt Solution
HFIP @ 1,1,1,3,3,3-hexafluoro-2-propanol
HRP : horseradish peroxidase

LDH : lactate dehydrogenase

LOAD : late-onset Alzheimer’s disease



MTT : thiazolyl blue tetrazolium bromide
NFTs @ Neurofibrillary Tangles

NMDA : N-methyl-D-aspartate

PB : phosphate buffer

PBS : phosphate buffer saline

PBST : phosphate buffer saline with tween 20
PS1/2 @ presenilin 1/2

PVDF : polyvinylidene fluoride

RNS : Reactive nitrogen species

ROS : Reactive oxygen species

SAPPJ : secreted fragment of APP

SD : standard deviation

SDS-PAGE : sodium dodecyl sulfate polyacrylamide gel electrophoresis

TB : trypan blue
TBST : tris-Buffered Saline with Tween 20
THC : Tetrahydrocurcumin

TMF : 5,7, 3°, 4’-tetramethoxyflavone
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Normal brain Alzheimer's brain

Normal brain Alzheimer's brain

Pet scans (glucose utilization)
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Fig. 1. Alzheimer’s disease results in shrinkage of brain regions involved in
learning and memory which is correlated with major reductions in cellular
energy metabolism in living patients.

a, Compared with the brain of a healthy person, the brain of an Alzheimer’s disease
patient exhibits marked shrinkage of gyri in the temporal lobe (lower part of the brain)
and frontal lobes (left part of the brain). b, Positron emission tomography (Pet)
images showing glucose uptake (red and yellow indicate high levels of glucose uptake)
in a living healthy person and a normal control subject. The Alzheimer’s patient
exhibits large decreases in energy metabolism in the frontal cortex (top of brain) and
temporal lobes (sides of the brain). (Mattson, 2004)
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Fig. 2. Pathological hallmarks of Alzheimer’s disease.

Tangles and plaques in Alzheimer’s disease. Neurofibrillary tangles are intraneuronal
and consist of paired helical filaments, the subunit of which is a
microtubule-associated protein called tau that has been phosphorylated at multiple
sites (dark staining structures). Amyloid plaques are extracellular and are largely
composed of a 4-kDa protein called the amyloid B-protein (AB) (round diffuse
structures). (Irvine et al., 2008)
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Fig. 3. Processing of Amyloid Precursor Protein.

Cleavage by a-secretase interior to the -amyloid peptide (AP) sequence initiates
nonamyloidogenic processing. A large amyloid precursor protein (sAPPa) ectodomain
is released, leaving behind an 83-residue carboxy-terminal fragment. C83 is then
digested by y-secretase, liberating extracellular p3 and the amyloid intracellular
domain (AICD). Amyloidogenic processing is initiated by [3-secretase beta-site
amyloid precursor protein—cleaving enzyme 1 (BACE-1), releasing a shortened
SAPPB. The retained C99 is also a y-secretase substrate, generating A and AICD.
y-Secretase cleavage occurs within the cell membrane in a unique process termed
“regulated intramembranous proteolysis.” SAPPa and sAPPp are secreted APP
fragments after a-secretase and [3-secretase cleavages, respectively. AICD is a short
tail (approximately 50 amino acids) that is released into the cytoplasm after
progressive &-t0-y cleavages by y-secretase. AICD is targeted to the nucleus, signaling
transcription activation. Lipid rafts are tightly packed membrane micro-environments
enriched in sphingomylelin, cholesterol, and glycophosphatidylinositol
(GPI)—anchored proteins. Soluble AP is prone to aggregation. (Henry W. Querfurth
and LaFerla., 2010)
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Fig. 4. Tau Structure and Function.

Four repeat sequences (R1-R4) make up the microtubule-binding domain (MBD) of
tau. Normal phosphorylation of tau occurs on serine (S; inset, above horizontal bar)
and threonine (T; inset, below horizontal bar) residues, numbered according to their
position in the full tau sequence. When followed by proline (P), these amino acids are
phosphorylated by glycogen synthase kinase 3 (GSK-3p), cyclin-dependent

kinase (cdkb) and its activator subunit p25, or mitogen-activated protein kinase
(MAPK). Nonproline-directed kinases — Akt, Fyn, protein kinase A (PKA),
calcium—calmodulin protein kinase 2 (CaMKII), and microtubule affinity-regulating
kinase (MARK) — are also shown. KXGS (denoting lysine, an unknown or other
amino acid, glycine, and serine) is a target motif. Hyperphosphorylated sites specific
to paired helical filament tau in Alzheimer’s disease tend to flank the MBD. Tau
binding promotes microtubule assembly and stability. Excessive kinase, reduced
phosphatase activities, or both cause hyperphosphorylated tau to detach and



self-aggregate and microtubules to destabilize. (Henry W. Querfurth and LaFerla.,

2010)
E ~ AP R (e

i B g - B2 R p AR R L MY DR AR d s B
1968 # 3 5 ipdt Fov BB ETE S 4 AP P AR 0B B (Blessed et al., 1968;
Selkoe etal., 2012) - @ iz b § d ABrgo & APra IR E S G Ak R
dEREHIF AL e F A G I A BRARS AR PP AR € TR H R
et GokARTRELY CEURE €AY BURIETER 48 FRED S B M.
EEB T o a AR B Ed < BehE M AR 1 B ATIR R S R
diifhAck o HAE AP 4 1-40 & 42 BT S gvirkia (BT)
ABraz R Y > N 3% 117 &7 S84 3]h > 18-42 €2/ Btumn B g
# > Phel9 ¢ Gly38 #7§ > Met35 {r Alad2 izit turn B Lpn-k=hip=
5115 % & 4 o

SRS EET 0 AP RE AL e iT*  (nucleation-

dependent polymerization) =i rie 7 AP B e FE 3R

nucleating species k& @ %> 5 HA4 AR )= B B HHEL  ERPER

FE JHEM ERH M oz RHIERELY REHE ARAZEER
Lo fh bre? (R2) @ {hn e AR 2G4 B R L
Er R A I REEPRER €5 M Kmie i b (Bl-) o971 AB
PRSI A F EOERESE MRS AT d S Fee s § 5

= i & ¥l o (Ahmed et al., 2010)

PR AR BB TR o4 (1) BARIAR & 4C BB | PFd Bk
BT RERT v%%‘,\r#ﬁm*ﬁé e 37C RE- B e s w gk
WA A 3TCAR R Rvt AR ACHREL - (2 RARIAR
RRARG o RESRER S R R (3) R R R ORERARL 0 6

SFRR O S R RS S E A S AR o (4) pH @ & pH E 47



AP P-i# B & & B-sheets o (5) 4 Faps: niiehmk® » AP Bie AP B
# > » m%I| ADplagues {- tangles # 37 aluminosilicates - 827X & A = 2 4%
#F 0 wEATE Al o aluminosilicates AP A R 4e & 0 EH 4

Btk eh— B A F]F o ¥ b Fe?t fo Zn® 4 ARF T Y APrao FoF 2Rt
R E T o £ HE Zn® 3T T AMER T (micromollar) & ABra &

ErT®O AR Ay i AR R E o (lversenetal., 1995)
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a DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVWVIA
1 10 20 30 40

" lle41 Val39 Gly37 Met35 Gly33  le31

s L ——F
Alad2 Vald0 Giy38 Vaids Leudd Hes2 | g
N ".S..’. -.o‘ -
. . *ate e :
N1 Hist 3 Pgew Ala21 Asp23
b \ 1| : [ | | : L1 1

Vall8 Phe20 Glu22

W I ~ABswfr ABpthR 72 Bif

Fig. 5. Sequence and structure of the monomer unit in A4 and A4, fibrils.
Sequence of APB42 that is derived from human APP. (b) Structural constraints in ABao
and A4 fibrils. NMR measurements of AB40 fibrils have shown that residues 1-10
are unstructured and residues 11-40 adopt a B-turn-f fold19,20. Side chain packing is
observed between Phel9 and lle32, Leu34 andVal36 and between GIn15 and Val36 as
well as between His13 and Val40 (blue dashed lines). In AB42 fibrils, residues 1-17
may be unstructured (in gray), with residues 18-42 forming a B-turn-f3 fold14.
Molecular contacts have been reported within the monomer unit of AB42 fibrils
between Phel9 and Gly38 (red dashed line)14 and between Met35 and Ala42 (orange
dashed line)18. In both AB4o and A, the turn conformation is stabilized by
hydrophobic interactions (green residues) and by a salt bridge between Asp23 and
Lys28 (black dashed line). (Ahmed et al., 2010)

RS 24N BN G LN

B =~ AP BREF > RERfR K AR
Fig. 6. Characterization of A4, oligomers, protofibrils and fibrils.

(a) TEM of AP42 oligomers incubated at 4 °C for 6 h. (b) TEM of AP42 protofibrils
incubated at 37 °C for 6 h. (¢) TEM of AB42 fibrils incubated at 37 °C for 12 d.

(Mahiuddin Ahmed1 and Aimoto3, 2010)
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W - Ao BREFIEEFAVIREER AR

Fig. 7. Oligomeric AP;_4, reduces neuronal viability significantly more than
fibrillar and unaggregated species.

Unaggregated, oligomeric and fibrillar preparations of AB1 4, were incubated with
Neuro-2A cells for 20 hr. For unaggregated peptide preparations, the 5 mM AP in
Me,SO was diluted directly into cell culture media. The MTT assay was used as an
indicator of cell viability. The graph represents the mean +S.E. for n=10 from
triplicate wells from at least 3 separate experiments using different Ap preparations. *,
significant difference between oligomers and fibrils (p <0.001). **, significant
difference between unaggregated and both oligomers and fibrils (p <0.001). B, effect
of neuronal viability of APy 40 prepared under APy 4, oligomer and fibril forming
conditions. APy 40 Was prepared as an unaggregated species and under the AP 42
oligomer and fibril forming conditions and incubated with Neuro-2A cells for 20 h.
The MTT assay was used as an indicator of cell viability. The graph represents the
mean £ S.E. for n=8 from triplicate wells from at least two separate experiments
using different Afpreparations. *, significant difference between AB;_40 prepared as
AP1_42 oligomers and fibrils (p <0.01). **, significant difference between
unaggregated and both AB;_4 prepared as AB1-42 oligomers and fibrils (p <0.01).
(Dahlgren et al., 2002)
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I~ AP H#3H £imre chd

M AR EREPHEHWAH Lwed A3 Bos FPFIREF A% o T2 %k
BApde o TAPEE (RA) 1952 AP A2 4 Gimre 4 i g7 A & F
B oAFE (D) AP % 40 A e v PC12cell thim®e 251 » & i & e 448 54
e X 3% o dripl MTT reduction ¥ r2 % kg iF AR e & fendpih (AR @&+
pF R RA g kARG SR) 0 QAP BREFAH LN G

L SR SRS A EE A AR o Y Tau R

B i > g A4 Sme o= (B4 ) (Kawaharaetal.,, 2009) > (3) &2 =14 & +
(RNS) friEft % 43 (ROS) i+ § -2+ (oxidativesstress) - AP &R & 4

SR L BT b Cufr Fe R &40 3 BELF A4 B 5 AP BR 2
ARG A p d A A et v b feniEF L ()
(Butterfield and Bush, 2004) - (4) 34! i5imre ) ejic] B (microtubules) i
55 (microfilament) > @& H & f2:¢ S 4 G lwie R P o RITIC > E 2w 4T
BFER 4 frfeimie &= (Fifreetal, 2006) - (5) i+ mfz &= (Lietal,

1996)
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Amyloid
< AB O plaques

—

l phosphorlated \Y¥=____. J\/
tau
§ Mitochondria

Tangles

Synaptic
Proteasome dysfunction

O Oligomers (Laterla et al., 2007)

B A AP 7 it SR e S R S

Fig. 9. Pathological effects of Ap.

Amyloid-B (Ap), produced intracellularly or taken up from extracellular sources, has
various pathological effects on cell and organelle function. Intracellular AB can exist
as a monomeric form that further aggregates into oligomers, and it may be any of
these species that mediate pathological events in vivo, particularly within a
dysfunctional neuron. Evidence suggests that intracellular Ap may contribute to
pathology by facilitating tau hyper - phosphorylation, disrupting proteasome and
mitochondria function, and triggering calcium and synaptic dysfunction. (LaFerla et
al., 2007)
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Oligomer

~+ -= - Sanile plaqus

Maembrane

: - '
@ Phosphatidylcholine - 3 :
~ i |Disruption of (:a homeostas-s]\

( Cholasterol Meuronal death -

'
| Alzheimer's disease |

L Expert Rev. Neurother © Future Sdence Group (2003)
W o4~ AP A F DR A 2 R

Fig. 10. Hypothesis concerning amyloid channels

Secretion from synapses, direct incorporation and formation of oligomeric amyloid
channels of AP are depicted.

- Fres radical formation
- Phosphorylation of tau efc.

APBP: Amyploid-f peptide; ApoE: Apolipoprotein E; APP: Amyloid precursor protein.
(Kawahara et al., 2009)
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)
% — € =&

Monomer Dimer
Low-n oz
oligomer Dicleses
. "\i'-“. Optimal configuration for Protofibril F' il
+ metal ion generation of ROS i3
(b) 02 +2H* Hi:0:

.M X M+l
66"

Mechanism of H,O;
formation

W kit AP BREFAME SRR I LRI O ELT AL BT 4
Fig. 8. Soluble oligomers, together with their associated redox-active metal ions,
are potentially responsible for the generation of H,O,.

(a) Stages of AP aggregation, assuming that soluble oligomers are “on pathway” to
fibril formation. The optimal configuration for generation of ROS may be at the small
(low-n) oligomer stage. (b) Proposed mechanism for the generation of hydrogen
peroxide. Here, Mn and Mn** represent Cu (1) and Cu (I1) , or Fe (II) and Fe (111). The
generation of H,O, requires the synchronized transfer of two electrons from the bound
metal ions and so reaction with the monomer is not favoured. Recent experimental
evidence suggests that Cu ions remain bound to AP even in mature amyloid fibrils and
so the lack of activity of higher-order aggregates is possibly due to some metal ions
becoming sterically removed from any available O, molecules. (Tabner et al., 2010)
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A PEARCEL FRSR

in P R B B L R 5 o ARPERR PR PR o e A (NMDA)
FEAA] 0 TR IR VA BOU R &K S AP R SRdead U0 il R 0 o PR R
#]# % € M (Aricept,donepezil) ~ & 2% i (Exelon, rivastigmine) ~ 4% %

(Reminyl, galantamine) o #59'<fk < ¥R A5 0 f< & (Ebixa, memantine) -

= 4 (witgen, memantine) - £5iREE S MR £ R TR R RO R

friid B g - AN Y A Vel G AR P R OF R £ER
iR EABRCEE O AR SRR TR S e 2 s T
ISR T R IV IR E T Ed g ok D drd|E - iFwre -
R ST A A R A e B eh 2 R A RS h E e d e g

BN R E R 0 T REA S o

4 B R A e

A A e o AR R TN A R BB el BB T (R4 T
PR) ot E (EAET) SR Es e R FER A - B R
;E °

— = . 2

& U e

Lo

SR LE R SR LRI SR
(neurons) ~ Mim®e ~ kg imte o fo- LA gm0 R R H AR P Y
Bl g A e % ABray o Benfiaat ok S0 G0 B A g R e
R 0 AR RERRS 18 3 (EL8) & RAHP s Sk KGR A 0 T R
G4 ke fodl i en2hA) ST dmee s U I A G e Pl 5 R e thle
FL e AR R bk miefod s 2 S iwre > A R duEAEY BT
ARHA AR TR  BREAREEY CRHET A ERRAAH S TR
a ’%“—; Fri) w e & B ehzE A (cytosine B-D-arabino furanoside, Ara C) > Frd|H

b Slwir T2 K o PR AFHRFTE LY BB LA F KLY

17



(immunofluorescence ) 4 474~ 4 (fkme o a > | * fwiz cnk - M4Ezs (cell
marker) ¥ 73 FendmPe > 47 A S iwe ¢ enk Kk '@ (astroglial cells) o i@ *
Glial fibrillary acidic protein ( GFAP) &icf & — e g it 3o S # 5~ 5
P e F % h-v (cytoskeletal protein) H ¢ - fEjcp Fv L3 0 @ H
Neuronal class III B-tubulin (TUJ1) & {743 5 12 AraC mJ2enim® » 47 (X m ¥
A& (neurons) bld 61.8% # 2 I 925% o 2A Kwre pld 34.3% '
I 6.8% - E KRBl 06% (B-L=)(3E > 2011) -

ARG AR A AR A G BREES S - FEREG AR L g

FRAE B AT ¢ S e B PFAPER A Tmre & B Aepb i imre AT

T

2iTe

w

(poly-L-Lysine) } » R FlA5ef ‘g tme [ ¥4 GorfeRipd £ IR 5%

(neurite) > £ & * ¥ 20-30pum ; fEtE 36-48 - pF{S > H ¥ b IR KR €

AEIHBHERPFIN =R 5 FZHE I BADP AN Ewe 0 S X

|

Propdoae GBI AR S imre o I8 B ERGT R A A A e S e
¥t (Kaech and Banker, 2006) -
AR B4~ S A b

TRAT AT R F R AR S RA A G e Rl AP cha MpF > Ex(F
Pl AP B3 A4 S F PERH Swie = an% % (lversenetal., 1995) -
129 Mattson @ Ff - Cotman Bl Fide i > AR ehd (8 5% 4 g hmie 5+
= FE 0 A K e nd £ A AR > B medp (RAR) 0 1R

AR 2 Swmre kel > ¥ bR AP R H42R (Bargeretal., 1995) o
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W t- ~ARB M TweAl

Fig. 11. Phase-contrast images of hippocampal
neurons during the first 4 d of culture.

(A) Upon attachment to the substrate, a continuous
lamella extends around the cell body. (B) This is
followed by the emergence of several minor
neurites, 20-30 mm in length, which undergo
intermittent growth and retraction (Developmental
Stage 2). (C) Neurons enter Stage 3 when one of
the minor neurites grows continuously for 2-3 h,
becoming two to three times longer than the other
neurites. This neurite is the axon. The transitions from Stage 1 to Stage 2 and from
Stage 2 to Stage 3 do not occur synchronously across the cell population. Under
optimal conditions, half of the neurons reach Stage 3 24 h after plating; more than
80% reach Stage 3 by 36—48 h. Scale bars, 25 mm. (D) Phase-contrast image of a
Stage 4 neuron. By this stage, the dendrites have begun to grow and branch and to
show their characteristic taper. The axon extends for many hundreds of micrometers,
far beyond the field of view illustrated. This comparatively rare image was chosen
because the axon and dendrites are easily distinguishable. More typically, recurrent
branches of the axon intersect the dendrites and run along them. The change in
dendritic morphology between Stage 3 and Stage 4 is more easily appreciated by
immunostaining for the dendritic marker protein MAP2. The cell illustrated is 4 d old.
Scale bar, 25 mm. (Kaech and Banker, 2006)
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W Lo~ RAFTH G LRSS
Fig. 12. Effects of Ara-C on rat cortical neuron cultures
Cortical neurons were seeded at 8x10*well on 12mm coverglasses placed in 24 well
and treated with or without Ara-C on 4 DIV for 24hr. Neuronal cultures were fixed on
5 DIV and characterized by immunofluorescence staining. (A, D) BIII tubulin (red).
(B, E) GFAP (green). (C, F) triple staining of BIII tubulin (red), GFAP (green) and
nuclear dye DAPI (blue). (A-C) Cells were treated without Ara-C. (D-F) Cells were
treated with Ara-C. (G) Ratio between neuron ( TUJ1+/GFAP-) , astrocyte
( TUJ1-/GFAP+ ) and non-neuronal cells. ( TUJ1-/GFAP-) (H) Ratio between neuron
(TUJ1+/GFAP-) and astrocyte. ( TUJ1-/GFAP+) Preparations were examined with
a Zeiss Axioplan2 photomicroscope equipped with epifluorescence optics and
photographed by AxioCam HRm CCD. Images were treated with Photoshop (Adobe).

Scale bars =100 um.
(3= » 2011)
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(- )42 % £ 3 214 (Ginkgo biloba extract, EGh761)

412 % 41 > Ginkgo biloba extrac (EGb761) #_j$432 £ & %48 B 3B~ )
kehd 4 (Drieu, 1986) o 4172 ¥ d1fcnit £ A0 3 & 5§ 2495 K% 4
(flavonol-O-glycoside) (Bl - =) > 6% @ fa#g it & ¥ (gingolidesA,B,C,M,J and
bilobalide) (Bl - =) > 5-10% 7 #p& (kinurenic, hydroxykinurenic and vanillic
acid) f= >0.59% < proanthocyanidins - 77 7 Z& M > 42 5 14 § & k% 3N 0%
P g ook oot FRIFEAFIF LB R E (Leeetal, 2002) - 1
BIRA L R OF R VAR CCRER R R A e fosg sl 4
% (Dongen, 2003) - #E% Ak 4E 2§ '}%“,ﬁ% pd Ao FRF e BB iR
A G ATA s dk (neurogenesis) o FEP FaAE R L § FuE L2 2 #ake P T
EGh761 £ § 4 ‘g ik s secima g ¢ 45 (1) H o X Rhg ¥ i 4 Bicfia
(Winter, 1991) ; (2) & % = & #4 i efg L iy 4 1 ° -}%“,ﬁﬁ_{é = DNA » Fvd §>
3§ it e ROS (Bastianetto et al., 2000a) ; (3) #rdliwfe 2 2 NO =i 4
(Kobuchi etal., 1997) ; (4) Bk E § # i foh & %7 Hixy (*fs
(MAO) &5+ (Sloleyetal., 2000) - (5) 4im® &= (Xin etal., 2000) -

¥ebe g A4 il EGH76L F g AP fr HOp 384 5% §in
# G = 0 &2 dp 0y EGB761 ik & 10~100ppm £ § RiEA e e i
4 > 4% DCF-DAassay #.p EGb761 Z 3 '}'ﬁ““,% ROS % #f 1% & fw% 5 = ¢hrb

»% (Bastianetto et al., 2000a) -
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CH,
OH o
R = H: kaempferol-3-O-rutinoside

OH R = OH: quercetin-3-O-rutinoside (rutin)
R = OCH,: isorhamnetin-3-O-rutinoside

OH

R = H: kaempferol-3-0-(6"""-trans-p-coumaroyl-2""-glucosyl)rhamnoside
R = OH: quercetin-3-0-(6"""-trsns-p-coumaroyl-2""'-glucosyl)rhamnoside

W += -~ 82 5 N F (Ginkgo biloba extract, EGb761) 5 fir 51 & B
Fig. 13. Chemical structures of typical flavonoids in EGb761. (Xin et al., 2000)

Ginkgolides Bilobalide

R' R? R’ R

Ginkgolide A (GA) H OH H OH
Ginkgolide B (GB) H OH OH OH
Ginkgolide C (GC) OH OH OH OH
Ginkgolide J (GJ) OH OH H OH

W += 432 3% (Ginkgo biloba extract, EGh761) # P faigeni- £ %
Fig. 14. Chemical structures of typical terpenes in EGb761. (Xin et al., 2000)
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(= )Z Frp= (Sesamol)

7 Jkrfs > Sesamol (benzo [1,3] dioxol-5-0l) & - f& 5 42 it i 4 caps it &
(BT A A M &4 24 af B F (Uchidaetal.,1996) » H &
s - Bps4gat @ Ji - B methylenedioxy group - 4=+ & 3 138 0 Zjppfis Ad
sesamolin # A f2{s chA > 2 & NI A GEY I NP fote 1 (8 DT i
oo EAEYRERDTfFY FRERM  AFH T REF LA TR Y
50 mg/kg BW ik B4k & SD & > Hr R4 7 % & F ¢ 3559 - JR*

4 ] pEpR gg\fr}, e ;ﬁ‘?'g‘fr'g" e o % «&]_’rﬁ—wgggf—?z;ﬁ@:ﬁw}ﬁ
PRI S IRTFrpe B 24 PP o feY S REs 7 £3%F & 2pg/g tissue
B~ XEF] 8pg/gtissue AR T LR LG T ML TRAR
(BBB) it 4 (Janetal, 2008) - H i Ap B e firfe A7 4 4p 30 0 e T 4
liposome 4&3t+ A ¥ 2 4 "5 5% 1 (Joshietal., 2005; Uchida et al., 1996) > -
T MR mee ok ki imie A2 B F L 4 4o NO 22 MAO sl (Kato et
al., 1998) - £ 3 # [g &+ > (Houetal, 2006) - i 3F%7 v (Hsuetal,

2006) - Fug W fediE i g% (Houetal., 2006; Sharma and Kaur, 2006) -
(2)ZF#% (Sesamin)

Sesamin & 7 (Sesamum indicum) f&+ ¢ - BFA KR S L2 - (BT
B) - 7 # 1 4p 1 sesamin ¥ 14§ »z¥ti hypoxia, HaOo, Kainic acid 34 %4~ i 4¢
Gtz fe PC12 Pz 22 ROS » "3 FiF 22 wied {2 (Houetal,
2003b) - ¥ M BV2 jcMpimiz ¢ LPS ¥ NO 24 = > B 5 Fug Lok > 4

23 A 5 i%E s s (Houetal., 2003a) -
(z )% *=pt (L-Theanine)

RORRL o At B *ﬁé #_ N-ethylamino-L-glutamic acid » = # % L-theanine
(Fl- = B) A5 N A FHHS ? the BB Rehf  kp &K
(Camella sinensis) % 147 ¢ ol vkt 5 > — FAE &F1E 4 > Xerocomus badius,

Camellia, C. japonica ~ 3 A ¥&ph= » » Rkt F E£ic L a1 1~29 ° 3 < k4p
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B AR RN o A RV R IRE 30 A 4R 6 DI AR A P R
FARRFHRE s 3550 A & B 180 mg/day ik Mef4 > % operant test

Avoidance test # P 1 FOREEFE D T E R RIcE Y a4 0 AT RORET
VAT E R M B R T B AT R e % IR A # a s (Kakuda, 2011;

Terashimaetal., 1999) - A AP 12 2 pug/mouse, icv # H ¥ B & 4 ks
st e o FAER 2molkg ~ Amglkg s E R BF CE K Blans R AR
(Kim et al., 2009; Nagasawa et al., 2004) o= F &7 3 TP 7 & Yk 4 447 P 144k o
HoRU el fg v 2 BB F ehifak s ox (Kakudaetal, 2000) 5 ¥ b Fvpcs 4 H
W g Aot M R FLE B S %0 F A8 IR 50~200mg hE ER: 30 A
i< PR Ad 2 a-fek > a-fek K- B (relaxation) =hdp i (Yokogoshi

etal., 1995 ; Kakuda et al., 2000) -

()= & §+% % (Tetrahydrocurcumin)

Tetrahydrocurcumin (THC) % - fa#i¥ it % (B A)> &4 curcumin
hoEtle SRR SRR R A 2 tetrahydrocurcumin > % curcumin shi & R
o kEy % 4p 1 > tetrahydrocurcumin & 3 #F i > #us U (Murugan and Pari,

2006; Naito et al., 2002) -
(#)# A % (Tangeretin)
HA# (tangeretin) 5 - BHFHEA Y L5957 §F AT M (B2
C) 3714?27 #ip (Yaoetal, 2012) -+ & (Chenetal, 2007) - #if
(Kawaii S, 1999) 12 2 # 5 %3 (Datlaetal., 2001) % # sz a4 H 7 % F b

F % 4p 41 tangeretin g p Ak B2 1SR (7 ng R enA4 37 I tangeretin A

~=h

kg Sk R PR H @ o d B AR B ¢ o tangeretin k& kR

(Datla et al., 2001) -
(=)"m A 2% (Nobiletin)

Nobiletin "'r & % (B2 D) #{f %% & + 4o Citrus depressa, Citrus

sinensis, Citrus limon 2% ® § AF fRagit £ 4 > B L Fhi Fodptpin > o~
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I
.

7 #v# ¢ (Huang and Ho, 2010) - #% (Kandaswamietal., 1991) 14 % # 5 &

Ldk o [ RedR 1§ vk (Yangetal, 2013) 0 ¥ vhy 5 3 & 8 B b e o 05 e
2§ MEHER- i DU ko % (Leeetal., 2010) o A HE I F e 5
% 4p 21 nobiletin 2 50 mg/kg ik B SR A E B2 1B (T X oA AT 0 IR B
Ha? BB R R BSE &GS - -] BF o nobiletin chdc g kAT M FliE 4.20
ug/mL (Singh et al., 2011) » #4! 5 iFE# »c%7 7 > 6 > Nobiletin 7= i
ERK/MAPK-dependent 3t 5§ is % i /5 5 i #¢ 5 %z p e CREB (CAMP
response element-binding protein) #if& it 4= CRE (CAMP response elements) & %
#.3%. > CREB/CRE-dependent i 3§ /53 &4 & fm 22 chR f§ A5 (Synapse
formation) ~# Simie 2 £ F R FF ok PR S A FIL IR > G ik B I
7 % e lgd L4 b 50 X Behis s 4 (Matsuzaki et al., 2006;
Nakajima et al., 2007; Onozuka et al., 2008) -

(V)= 5 AHE @ (TMF)

PR RGN S 3 A HBEHEOEAY e T F ARG A S (B
4 D) AEY-FIRPI T F AR EFd ¥ (Murraya
paniculata) ~# #x/h1e 4> (Piper porphyrophyllum) -2 & (Kaempferia parviflora)
AT Nk RS < PR AR I AR GARA T
By E AR e E “ﬁf TiplE R ko 3F 52 lﬁ’é#&i‘]ﬁ:%ﬁ o ¥ ohs
F AT > g L prjfgred (Ahmadetal., 2011) o @ )';Je PRIZE
(Kaempferia parviflora) it @ “zfo= & ? =5 0% & 4 #rdl o fetbiag pv st en
fed o B FH P hit 5T a0 B G FU 4% B S g ahr 2 (Sawasdee et al.,

2009 TMF Vit A d P 1 & 5 achd ¢ - fAit &4 (Luetal, 2012)-
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http://en.wikipedia.org/wiki/Cyclic_adenosine_monophosphate
http://en.wikipedia.org/wiki/CAMP_response_element

(A) (B)
O

(Joshi et al., 2005)

(©) (D)

(Kandaswami et al., 1991) (Kandaswami et al., 1991)

W I -~ Z%HS sesamol ~ sesamin ~ tangeretine ~ nobiletin 2_ f* & 4

Fig. 15. Structure of (A) sesamol, (B) sesamin, (C) tangeretin, (D) nobiletin
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(A)

O O
H,;CO g O QOCH;
HO OH
(Karthikesan et al., 2010)
(B)
NH, H
O O
(Kim et al., 2009)
©)

(Luetal., 2012)

W -+ ~ § % & tetrahydrocurcumin ~ theanine ~ 5, 7, 3’,

4’-tetramethoxyflavone 2_ i* § &4
Fig. 16. Structure of (A) tetrahydrocurcumin, (B) theanine, (C) 5, 7, 3°,

4’-tetramethoxyflavone
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A BT PR RRER

- ~REP
YT RS g 4y o dE R B (B-amyloid peptides, AB) R+ Hgdd i mee

e AR A Bl B RFD AR P PERE L AR X RN s E

Moz AT A e R B RIS 0 M ABLa i FREYE R B AR e
Vi g;@;a © e A A V}ff’?1 ofd % T ;_75 ;E;}ﬁ ;lg,f;«}; A RE 4 e L
¥ M4 (Ginkgo biloba extract, EGb761) % % & ¥4l » &%k & 5 L%
Frfe s FiRpe s "BUAE R AE S TMF sz @ g d Bt b P
% (phytochemical) & % £ § 4o APrgp & e 2 38— H I3 a0 ehie ¥
aa VI
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APB142

A )8 1-42
In vitro aggregation (500 2 M) in PBS at 4°C
Ohr 6hr 12hr 18hr 24hr
Primary cortical neurons treated with
different concentration of aggreagated
0.1uM 0.25 4 M 0.54M 1M uM 5u4M

Cytotoxucity & morphology of

primary cortical neurons

1

Most appropriate aggregation time and concentration of A 5,
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EIS8
Primary cortical neurons

Positive control Samples

Sesamol

Theanine

Sesamin

Tangeretin

Nobiletin
Tetrahydrocurcumin
Tetramethoxyflavone

Ginkgo biloba extract
(EGb761)

N oL R W

«— A 5 1-42 oligomers induced neurotocixity

i
MTT assay &

Morphology of

cortical neurons

Choose the effective samples to mnvestigate the mechanism of action

Inlubition of A 5 aggregation DCFDA assay
(western blot) (antioxidant activities)
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-

- ~RERHH
(-) F&#E&
1~ 482 5 2% (Ginkgo biloba extract, EGb761)

412 5P~ 4 (Ginkgo biloba extract CP2005, Ginkgolic Acid<5ppm) > # % 7

w7

% 7 "1 & (Hong Kong, China) > Lot:20101209 - -k % % ® Rutgers +~ ¥
(New Brunswick, New Jersey, USA) & &-#15 & w2 ¥t ix o
2~5,7,3 4 tetramethoxyflavone
ISR RS RRE LS
3 ~ L-Theanine
Fp wako = @ » Cat. N0.320-93461 - Lot: TLMO0812 -
4 ~ Nobiletin
RS S TR LA
5 ~ Sesamin
6 ~ Sesamol
ftp Sigma = & (St Louis, Missouri, USA ) » Cat. No. S8518 -
7 ~ Tangeretin
dBS S E R A SRRE RIS
8 ~ Tetrahydroxycurcumin

IC AL RS S - S R R e R R A
(=) ~ B & Pgd» 2 L FT 4 55 %2 (Rat primart cortical neurons)

A L B4 ez (primary cortical neurons) &4 % + ~ % (E18)
Sprague Dawley ~+ El52°5e+ %5 H P18 o SD < BpEp B A FHfhd o
PP SE e X o2 BN S a I BB, S (PRSI
TP R 2243C o Ap#ER 40-60% ) R IRE N R EEHREE
29 PR R N XL R G A e o
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(Z) #E i E
p-amyloid 142 (AP 1.42)

White lyophilized powder > HPLC 4 473 &£ 96.2% ~ v 7 2 £ 854
% 4~ -+ & 45141 - pEp American peptide = &  (Sunnyvale, California,
USA) - Cat. N0.62-0-80 - Lot:1207090T -
MR A2 BAREL
1. Antibiotic-antimycotic solution : £ p GIBCO = # (Grand Island, New York,
USA) - Cat. No. 15240-062 -
2. B-27 Serum-Free Supplement (50X) : p£p GIBCO = # (Grand Island, New
York,, USA ) » Cat. No. 17504-044 -
3. Cytosine p-D-arabinofuranoside (Ara-C) : p=p Sigma = & ( St. Louis, Missouri,
USA) > Cat. No.C1768 -
4. Deoxyribonuclease | (DNase l) : 3¢ >85% > » + &~31kDa > ptp Sigma =
# (St. Louis, Missouri, USA ) » Cat. No.DN25 -
5. 3-[4,5-Dimethylthialzol-2-y1]2,5-diphenyltetrazolium bromide (MTT) : % &> 98
% > p£p Sigma = & (St. Louis, Missouri, USA) » Cat. N0.M2128 -
6. Hanks' Balanced Salt Solution (HBSS) (1X) : £p GIBCO = & (Grand Island,
New York, USA) » Cat. N0.14175-095 -
7. HFIP (1,1,1,3,3,3-hexafluoro-2-propanol) : % & 99 % L p Sigma = # (St. Louis,
Missouri, USA ) » Cat. N0.10,522-8 » Lot.58896HMYV -
8. L-Glutamic acid, powder : f£p Sigma = # (St. Louis, Missouri, USA) » Cat.
No0.G8415 -
9. L-Glutamine-200 mM (100X) : p£p GIBCO = & (Grand Island, New York,
USA) - Cat. N0.25030-081 -
10. NEUROBASAL™ Medium (1X) : ptp GIBCO = & (Grand Island, New York,

USA) > Cat. N0.21103-049 -
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11. Thiazoly Blue Tetrazolium Bromide (MTT) : B Sigma = @ (St. Louis, MO,
USA), Cat. No. M2128 -

12.0.4 % Trypan Blue: g p GIBCO = #(Grand Island, New York, USA ) Cat. No.
15250-061 -

13. 0.25 % Trypsin-EDTA (1X) : p£p GIBCO = & (Grand Island, New York,
USA) > Cat. No. 25200-056 -

B0 FLARGIERZLER

1. Ammonium persulfate (APS): pp Amreso = & (solon, OH, USA) » Cat. NO.
0486

2. Anti-Mouse 1gG polyclonal antibody, liquid: HRP-cinjugated secondary antibody -
PEp  Gene Tex (IrVine, CA, USA) » Cat. NO. GTX213111-01 -

3. Beta Amyloid (AB) Monoclonal Antibody, 6E10: primary antibody - F#£p Covance
(Emeryville, CA, USA) » Cat. NO. SIG-39300 -

4. Bovine serum albumin (BSA): # % 4~ 7% > pLp Sigma = & (St. Louis, MO,
USA) » Cat. NO. A4503 -

5. Glycerol: & 99%-ptp Sigma = & (St. Louis, MO, USA)- Cat. NO. G7757 -
6. Glycine: & 99 % > pEp R # 4k ;% ¢ 42 (Osaka, Japan) > Cat. NO. 012-3393 -
7.N, N, N’, N’-Tetramethylethylenediamine (TEMED): & 99 % - F&p Merck =
7' (Darmstadt, Germany) » Cat. NO. 1072 -

8. Sodium dodecyl sulfate (SDS): & 99% > pp Sigma = & (St. Louis, MO,
USA) » Cat. NO. L-4509 -

9. Tricine: & 99% > pp Sigma = # (St. Louis, MO, USA) » Cat. NO. T0377 -
10. TWEEN 20: p£p Sigma = & (St. Louis, MO, USA) » Cat. NO. P5927 -

%A

1. Dimethyl sulfoxide (DMSO ): & = &>t p Merck = # ( Darmstadt, Germany )-
Cat. N0.k36994512-713 -
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2. HEPES Buffer Solution (1 M) : p£p GIBCO = & (Grand Island, New York,
USA) - Cat. N0.15630-080 -

() AELZRERA

- BREKA

1. # 47 % T (Analytical balance) : Model 1712 » Sartorius % :¢ (Goettingen,
Germany) -

2.-204 % (-20°C Freezer): Model LFD-300 - FRIGIDAIRE = & @i (Ontario,
Canada) -

3. % # 5 >k~ 47k (Multiple-detection microplate reader, ELISA) : Syner

HT - BIO-TEC = & fli¢ (Atlanta, GA, USA) -

w4

4. k45 (Refrigerator): Model RT-4502GS » Westinghouse = & $24# %8 o> & %3
(5 o8-

5. fi4k B 3+ (pH meter) : Model Seven Easy™ pH meter S20 - Mettler-Toledo 2
7 %:¢ (Flawil, Switzerland) -

6. &t~ 2 7 k3514 (Speed-Vac evaporator) : Model SCV100H - Savant = & %
i¢ (Farrningdale, New York, USA) -

7.-80°C 4 # % (Ultra-Low Freezer): Model MDF NU-6511 » NuAire = 2 i3
(Plymouth, MN,USA) ; Model MDF-04086S, #-% = & #:¢ (SANYO electrical

biomedical Co., Ltd. (Tokyo, Japan) -

RPN REBRA 2 1

1. 24 MicroWell™ Plates : Nunclon™A fw#z * > g g Nunc = @ (Roskilde,
Denmark) Cat No. 142475 -

2.10 mL ~ 25 mL Pipette : m? * > pp Corning = # -Costar corp. (Cambridge,
Massachusetts, USA) -

3. Medical Millex-GS Filter Unit : sterilized 3“5 0.22pum > = /£ 33mm >
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Millipore = # (Bedford, Massachusetts, USA) » Cat No. SLGSM33SS -

4. =% i g é+ (Cell Strainer) : 40 um Nylon, blue » F&£p BD Falcon™ (San Jose,
California, USA) - Cat No. 352340 -

5. 3. (Centrifuger) : Model 2100 - KUBOTA = # #]:¢ (Tokyo, Japan) -

6. - ¥ “BLIE R % 45 (COyincubator) : Model 3100 » Therom Forma = & %3
(Ohio, USA) » ptp & + i® ® o & (Taipei, Taiwan) -

7. =P 4p 1% (Digital camera) : C-7070 » Canon = # #@l:% (Tokyo, Japan) ;
AxioCam HRm CCD - Carl Zeiss = # %] (Oberkochen, Germany) -

8. i 3\ sk & kg4 (Inverted photomicroscope) @ Model TE300 Nikon = # #] 13
(Kanagawa - Japan) ; Model CKX41 > Olympus = & @i (Tokyo, Japan) -

9. 2 %% >4t (Laminar flow) : Model TBH-420 "% ik B 2 @ @3¢ (Taipei,
Taiwan) o

10. H 4E;82 8 ® (Manual Counter) : pp  Milky = & (Taipei, Taiwan) -

11. ~ N 4~ 72 % (Multiple pipetman) : Model P200 > Brand = @ #:% -

12. = 33+ #%  (Neubauer improved bright-line Heamocytometer) : Neubauer = &
#:¢ (Marienfeld, Germany) -

13. L &4 #f et & (Pipet-Aid) : Model Portable XP > Drummond = & i

( Broomall, Pennsylvania, USA) -

14, pcg » ;1% (Pipetman) : Model P2, P20, P200, P1000 > Gilson = & #]:3
(Middletown, Wisconsin ,USA) -

15. {78 -kis #, (Water bath) : Model 905 > Hotech = # % i¢ (Taipei, Taiwan) -
16. 4% -kk &% (Water purification device) : Mili-Q system » F£p Millipore = @
(Bedford, Massachusetts, USA) -

& EREEH

1. A% 4 % % B (Dual gel caster): Model SE245 > Hoefer =~ # ] 1%

(Holliston, MA, USA)
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2. AR RERE (Electrophoresis Power supply): Model 250-90 Thermo = # %l
% (Milford, MA, USA)

3. /] Al 39 R AH (Mini-vertical gel electrophoresis unit): Model SE260 » Hofer
2 2 % (Holliston, MA, USA)

4. Bt~ 47 % (UVP biospectrum image system): Biospectrum 500 » UVP = 7 %]
i (Upland, CA, USA) -

= ~RE& B

(=) Fo*pikp>

1. w3 Rk

Poly-L-Lysine stock solution (5 mg/ml )

50 mg poly-L-Lysine

10 mi sterile PBS (pH7.4)

121022 pmAEig i+ %420 Crk4a 0 @ * % 12 PBSH-# 51100 pg/mL

0.25% Trypsin/EDTA + 10 mM HEPES

50 pl 1M HEPES

5ml 0.25% Trypsin/EDTA

DNase I solution (10 mg/mL)

10 mg DNase |

1ml sterile ddH,O

% 110.22 umni@/}f& , T; 4z-20 OC ;’J( %él

10 mM L-glutamic acid solution

10 mg L-glutamic acid

6.8 mi sterile ddH,O

% 120.22 pm gy + 75 20 Cikda o

10 mM Ara-C stock solution
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12.16 mg Cytosine B-D-arabinofuranoside

5 ml sterile ddH,O

* 120.22 pmP i g 0 15 2%-20 ‘Cokdg > & w12 dngOﬁr%’? 1500 pM

0.5mg/mL MTT solution

50 mg Methylthiazolyldiphenyl-tetraz
olium bromide (MTT)

100 ml Neuronal basal medium

Transfer buffer (5X) 1L
125mM tris-HCL (pH 8.9) 15¢
960 mM glycine 729
dd H,O 1L

Transfer buffer working solution

Transfer buffer (5X) 1L
ddH,0 3L
Methanol 1L

Running buffer

Transfer buffer (5X) 1L
H,O 4L
0.196 SDS 19
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PBST (0.5% (v/v) Tween 20 in PBS)

Components g/500 ml
Tween 20 2.5mi
PBS 500 ml
Phosphate-buffered saline (PBS), 1X

Ingredients g/L mM
NaCl 8.0 136.9
KCI 0.2 2.7
KH2PO4 0.2 1.5
Nap;HPO, - 2H,0 1.43 8.0
#3 pHT74

Blocking solution

Components g/100mi
20mM Tris-HCI pH7.4 0.24g
125mM NacCl 0.79
0.2% Tween 20 0.2mi
19 bovine serum albumin 19
PBS 100ml

39



TBST (1X)

Ingredients g/L mM
NaCl 8.8 150
KCI 0.2 2.7
Tris-base 3 10
Tween 20 0.5ml 8.0
Ax pH7.4

(=) #&mpEd

1 ~ Ginkgo biloba extract (EGh761): & = 159 s% = #7# fe ] - 4 EGb761 # % 12
DMSO pefl & 10°ppm :hstock » £ VOTEX ZF#3 > L k3 A
FRRT 274 -% DMSO BRI+ 7 kR > PinkHBHE7 FER
& LA RAFR BB E A2 - R b M A A e g
%Y (B¥r%A7Y 5 019% DMSO) -

2 ~ Sesamol: = =% 1F9 2w #7# fie @ > 4 sesamol > % 12 DMSO fie @ = 10° uM
e stock > £ VOTEX BF353 > PRI ARTRET 2 b
DMSO E 7@+ 7 FikR - Piak 87 FIRR2Z RS £ R LA
BLBUNT Az - Pl f A A AR S £ (RERERY
% 0.19% DMSO) -

3~ Theanine: & = ¥ Sk + #7# e 4l > #% theanine # % 11 ddH,O fel = 10°
uM &1 stock > £ VOTEX B33 > P URFABRTBRRET 2 vé -
* DMSO B+ 7 kR AR FERZFSE £ U EA
HRERBEUE A2 - PR r A R G g Y (REEAR

¢ 4 019 DMSO) -
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4 ~ Nobiletin: = = i£ 9 %%+ #7# fe ® > #- nobiletin 3 %12 DMSO fiz @ = 10°
uM eristock > L1 VOTEX RT3 » A URF A RTRRT 2 ~48 -
* DMSO ﬁfljﬁrﬁ XARER CPAARPHEAIRERZERE  EUERA
HR-FRENE A2 - PR R S AR Y (RERA
A7 7z 0.1% DMSO) -

5 ~ Tangeretin: # = 7§ s+ 37# fic @ > #%- tangeretin # % 2 DMSO fe ] =
50000 uM = stock > %2 VOTEX RFH3 L ikt AT RRF 2 »
45o% DMSO A7If@32 kA Pk ifis FEAZ RS £ 15
% A B B A2 - R e A A S e e g Brr (B
R%&7 % 0.19%DMSO) -

6 ~ Tetramethoxyflavone: =+ =% i*% %% 7@ e @ > % TMF 3} %12 DMSO pe
% 10000 uM =7 stock > VOTEX Z 3 A URFIAEBTERY 2
L 4s o % DMSO }%%Jﬁvﬁﬁ PRER CPAHAFHEAIRERZRSE LN
B & g_\;ﬁ%ﬁ LRBEENE AL - M A R A S B R R (B
#EEA¥¢ 5 019% DMSO) -

7 ~ Sesamin: & = (£ g% 378 fie 4> % Sesamin # % 1 DMSO e @l & 10° uM
1 stock > A1 VOTEX RF323 » P MRFARTERT 2 48 *
DMSO 77 FikAR Pk M7 FIRR2ZR& 0 £ RS A
B-FRUENL A2 - P AR S au g Y (RMERER
* 7 0.19% DMSO) -

8 ~ Tetrahydrocurcumin: = = T %%+ 7@ e @ > # tetrahydrocurcumin s % 14
DMSO pe#ll+ 10°uM ¢ stock > £17 VOTEX Rif3 L u&k3 h
FERF 2 »4-"% DMSO BAHFA 2 FER PR HAT FER
2R BB R AR P RS AL - R e A A e e

AR (G444 Y 5 019% DMSO) -
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E)APra T2 ERE
1. H g8 (Monomerization)

#-pEp  America peptide = & (Sunnyvale, CA, USA) 1 AB 14, ¥ HFIP
(1,1,1,3,3,3-hexafluoro-2-propanol ) % *t7k+t 15 & 4& > d *> HFIP {& % &% >
T2 HFIP B B4 A b 157 0t o 12 ImIHFIP % 1mgAPis i3 f3 o
4+ parafilm > 3> VOTEX F B35 3 ¥ uRF A ET 2 rois#EE 3R 1
JREEREF EEFOL A RIMER Y R R PRE 24 R p AR
W o P L ospeedvac 3o 10 A 4B ¥4 HFIP 52 0 (9 3] 8 8851 & b
APigp H33t —80°C -

2.7 % ¥ % & (Quatification and aggregation )

12 DMSO #- ABis ®73 = 5mM 5 stock - £ 2 PBS #f = 500
uM >3t 4°C Jkdads% (100rpm) @ H R B 6 ) P B & LB 2l 500 uM,
AP 3 B oK ﬁrf? 10 & > 12 BSA %% MiE 7 2§ 4~ 37 ¢ & BSAstock
(0.75mg/ml) 122 &= -k =+ 500, 400, 300, 200, 100, 50, 25 pg/mL > % 96
FedE A Spl £k R BSA 112 3 g KRR 10 B0 APy 0 £ 4
»~ 200 ul, 1X Coomassie Bluedye - #Fk# % 15 ~ 4 (¥ F Riei71s » ELISA
reader % 595 nm vk iE o B E BSA R W M0 K AP K E S R E
WA N E APra R o BREE D AP ERES 3 80°C o Fikis
&5
(z) ~ 84 LA G hh i %
1~ w22 % x 2 % % (Coating of cell culture plates )

& A4% 1T 5 o % Poly-L-Lysine (PLL) 2 PBS fie % = stock solution (5
mg/ml) 12 0.22 um i g i6 5 2> -20°C # * o Coating # > £ 12 PBS #-
PLL stock solution ## = 100ug/ml PLL working solution - »* 24 3t s i
well # 4c >~ 300 ul PLL working solution » ¥+ &+t & [f#k 7 5 p k2 ¥ I§

o R p o * K 24 344 ¢ working solution v;»ér‘ 4~ 300pL & 7k wash
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.gv)d‘f s FE Y E R G50 B {s 2 parafilm - 24 3V B 3tis ¢ BB gt
-20°C kfdE > PR A S 3 T ALE S BARD M e m B Ak el 5
TRERY o
2~ A NG L FTA S BB 2 12 % ((Isolation and culturing of cortical neurons )
#¥-mA % 18 xeh SD # &2 CO, 8 2 ‘ﬁi}i’ﬁ%‘ Bis 0 T0% FpE KRR
LA R R EFRNT 7 PTREE AL R RTE BT gEdich Ly
CMF-HBSS ¢t % (a3 frk b W45 (8) » 33 7 0 BB D 5205 » 39275
#LY - BEF MEAH S CMF-HBSS 232 2 ¥ >3 ¥ Wi+ A LH TR
FEAR O PRI bed PR R RIB AR R B MBI A RGN LG LY
PRl £ MR- TG R 0 2 MU AT e CMF-HBSS 232 & gk
Fol ez L X gh BT Gi f6 M > FBZ L X ’?‘f;—}.'r’rﬂ?‘éﬂi%'!% fg > 2 r Rren
CMF-HBSS * - ilig # % & F#k (F 5 ) o #P5 4 Foxs| Parafirm 127 7
2o dmm Ko aR R o Lo %5 37C 0 0.25% trypsin /[EDTA+10mM
HEPES g g @ » 2% 37°C Rigéh~ & 15 ~4b o F 5 & {2 % 0.25%
trypsin /EDTA+10 mM HEPES * % B~} » 4 » 5ml &1 37°C «h
CMF-HBSS A s # 5 3 A4pF o » £ %0 Fied k- P HMEN
= > # s # CMF-HBSS 4 3] 5ml e84 {5 4c » 25pulDNase I (&% B R
0.05mg/ml) - 3% 10ml g F hf-Awmie L=t > L4+ 200 pltip F &
FrRe-L =t o Bime il B 40 um R AT e iE g &7 (cell strainer) - 2 1009 &
& 5 A dafe o #e iR g o 4~ 5 mlneuronal basal medium g dp A F &S
-z pellet 37470 B~ 50 ul fwre %12 trypanblue %4 I o 3R E
(hemocytometer ) & iFimre dic > B-lme A SR B PLL {860 24 3449 > &
B well 48 160,000 B /5w > fsdp i+ B4R we B3 AR well ¢
Mg ARG A S mreen 24 3442 37°C ~ 5% CO; ~ 9% 0, 21 %

£ o fg et

n‘Wf
A
<

e e %% =% (3DIV) P¥: 4c» Ara-C
( cytosine-B-D-arabinofuranoside, s k& SuM) mMFrqla % e 4 £ 3 4
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A s e 2 MR (3% 2011) o3t 24 o] pF{s (4 DIV) # medium 3 = 37
neuronal basal medium - #*t32 % %7 x (5DIV) BFH4EFEF K54 2

BErd] APra BREF I M2 LIFEFT &% -
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W L= AL TR e & 3 B

Fig. 17. Isolation of primary cortical neurons from E18 rats.

Cortical neurons prepared as follows: (A) dissection of the time pregnant rat (B) Take
out the fetuses from uterus and place in a petri dish with cold CMF-HBSS. (C) cut
open the skull. (D) Squeeze the brain out. (E) put in a new Petri dish filled with cold
CMF-HBSS. (F) Bisect the cortex into halves. (G) Remove the meninges. (H) trypsin
digestion at 37°C for 30 min. (I) Filtered through a 40pum nylon cell strainer. (J)
Centrifuge the tube with 100g. (K) Cortical neurons were seeded in PLL-coated
24-well plates.
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0 DIV 1 DIV 3 DIV

4 DIV S DIV 6 DIV

W LA~ 3 X By (A 8 e dhin e A5 1

Fig. 18. Morphological characteristics of cortical neurons from different days.
Corticals neurons were seeded in PLL-coated 24 well culture plates at 16x10*
cells/well. Cell were attached the bottoms of the well after 4 hours from seeded and

cortical neuronal cells presented global shape (0 DIV). Neurons started to extend to
spread neurites after 24 hours ( 1 DIV) and neurons growed mature and connected to
each other day after day ( 2 DIV-6 DIV).
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(T) ™~ Bla~ R L B A i mie 50N 2 e e iR 5
1. APra % B & ¥ 2. 3 3%

#-p E18 (embryonic day 18) =« &z faP~T afg FA L wz f& (seeding)

o PLL % % en 24 3443 ¢ (160,000 cells/well) > »+ 37°C, 5% COy, 9% O, i

E2TRAEIFI X (5DIV) &FF 5% - #K e REFFFRF (0,6,12,18,24
hr) 2. AP B &R &4 2 kR 01,025 051.0,2,5uM > @ F4]ep| 4 ~ PBS
(7 0.01%DMSO) ° aJ2is = %3 »38 % 48> Pz e B T H e
e Ay f 0 MTT assay Pl T 3B 5 o F 10 APra BRED AL 555 =
B R M A e T R MR st AP B RS Fend o T E
BHIFEFH 60%70% kR ITLEFEEAEN Cwied B2 AE -
2. w2 F HE%

#-p E18 (embryonic day 18) + & PrBT gl T A G wmre 8 (seeding)
ol PLL % % 24 3445 ¢ (160,000 cells/well) » >+ 37°C ~ 5% CO; ~ 9% O,
EETRERAELIFI X (5DIV) BT RER % BRI FERRSE TR
72> @ Fr4) = P4 ~ neurobasal medium ( z 0.1% DMSO) -2z » 12 % §5- 3% 24

JREZ f B pgdp T B e G 3o MTT assay B Liwfe i3 iE 5 0 E L

3’5‘2

FMHFHERTEFHRSIH APra F 2 F% o
3. &t APrax BEREF I L2 WER%
#-p E18 (embryonic day 18) + Bliz 5B~ g L FAY (S imbe fh s B 1Y

PLL % % h 24 344 ¢ (160,000 cells/well ) > >+ 37°C ~ 5% CO; ~ 9% O, i%

PTRAI%I % (5DIV) BeiFR&k - RRE LA AT RHE (B4 1R 5%
P EFANE) ofkE T ER e 2822 E5 5 (EGD761 B % kR 60
ppm) - @ #4] % 4 ~ neurobasal medium ( z 0.1% DMSO) - g 30 ~ 45
oo FkEE Al e RE 6 L ABLA2EREY ( BHER

IuM) » @ Fdl e p)4e ~» PBS( %z 0.01% DMSO ) » st » $2 % 4§ » 3+ 24 | PF 2
B AL T H e AR5 T 0w MTT assay B T bm¥e 13 5 5 o
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4, fmPe s 2R e

F & 504 MTT reduction assay & 7R 2> %% Mosmann (1983) = ;2 i&

(Figee o WEhH A e el 05mg/ml G0 MTT 3 > %t kF %

4

Bl ATES & w3 & R d) 0 4o 0 0.5 mg/ml s MTT 3R > 2aw 2% 4 2 )

<5

2
1: I

PFo e MTT j3 5%t 0 4o 2 300 pl DMSO #-% 4 5 fui 115 > X B 150 L

I 96 v sy kA 47R (ELISAreader) Rl A 570 nm z_sx sk

T
o
I
s
4a
B0\
\_.
o
A
e
=
i
-

(As-Ab)
Cell viability(%4) = % 1009
(Ac-Ab)

Ab: Abs. of DMSO
As: Abs. of sample
Ac: Abs. of control
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B. B popd R 4 R

#- E18 % PaBlehe (5 & A imimve 12 5x10% ehimte %A > B4 AR B i
=% % % Poly-L-lysine =7 5 96 34 ¢ » & B well 100 ul > 48 b8 £ 5
7 % (5DIV) #-2 5 i A4 Swme Hit APra F 2tk & FE A4 » Ine

P30 A48 £ 4rr 1uM e APragp 3t 37°C, 5% COy, 9% O, i 2 T g & 49

k>

YA 24 [ pEoitfiamre o d s 4 Rl (DCF-DAassay) o F S #-
DCF-DA stock 10000uM (;% ** DMSQ) - i * tm*z 2 % ;% (neuronal basal medium)
fie @ = DCF-DA working solution (10 uM) > #- 96 3“4 ¢ = medium &Mf fs 4

~ 100ul DCF-DAworking solution » >33 % 45 ¢ #F-k3s % 30 A 4his > R en
CMF-HBSS wash - =t 12 fm?e 3 £ jp| kP Z_> o3 (emission) 4 & 5 483

nm > 34z (excitation) A & 5 538nm -

(=) Tricine-SDS-PAGE £ & > % 22

1. 48"} (casting gel)

A B PEER R L E > W e DR o kAR S PE R o fok T2

(\x
o
=1

AL H fr;féaf °

FoF A4 10% 9 APS > A3t 4se 4o~ resolving gel v
stacking gel % A2 fs B 54~ APS » B £353 {22 » resolving gel ** 333
K¢ oo D mieie > & oresolving gel & 4 »~ 1Iml 7 isopropenol 2 Mfs?
TR > £ FRA TS L~ stackinggel T HE P Edr 0 & FRHET -
Cc. &4 ww At o 4o~ running buffer - 35 &7 A
2. v~ tk 2 7 A (Loading sample (AP) and running gel)
a. #-E 3 »ck & 7 EGb761 ~ nobiletin ~ tangeretin = B & (G iR = ~F %
F2 () s E) THEGERT AR IZRE 6 ) AR ERE
o R3TTCHERE 4P B ged? 4o r RrBFER DRSS 10l {0
10 ul  sample buffer (8. % z 3 0.5pg e AB) iR £353 > % 10ul #4712 » %
e iy (well) @ o
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b. #¥ % & 30V - T% 500 mAstacking30 4 45 > TR 100V T

s BOOMA s BT 2 o) BFEend A o

3. #& & (transfer)

a. # PVDF %3t S ¥ 48~ ] > 2 7 A2 (methanol) =t 10 448 > 112 3+ -k

il B i e (transfer buffer) JEie > 22 @ * > 3 e 3M Jpiis Mg i

Rz R

b. #-gEer 445 (cassette) 37 B T3t £ b RB R > fdf + 3M JRA o
VA Ly K P stacking gel 2tk o fdh B e YRR 1S A

PVDF S & - Az v % M Jpial » M3 sl Al 4 6 A4 f 2 @
PEE e greEk > At ¥ - 3k 3M o o Mg & e £ Ae ik ~ e

e o

d. /2 » @ er i ek (transfer buffer) » 3% 4C 4R =T R 100V - &

350MA e o] pE o

4. Blocking & #48 &. 5 4 4

[o})

. #fg e e PVDF % (5w P ) B £ 53¢ 5 3R blocking
1 [ ps s #%00 TBST BifiFie 30 A48 (% 10 4 4 3 - = TBST i3 %)

b. 4v » - %448 (6EL0, 1:500 in blocking solution) *t 4°C kg g B F 23
Fte (%308 ) Pl 12 ) BF) o

. 14 TBST Bk 30 A4h (% 10 A4 { #— = TBST j3ig) 4+ 4 » =
B ufg (anti-mouse-1gG-conjugated to HRP, 1 : 20000 in blocking solution) > *t %
BT ERFF 1 L o TBST R 30 A4 (5 10 A48 { -
= TBST %) -

5.ECL % & #7 & sk i ip

a # PVDF 03t ' 1 #cifdc 0 ECL 0 A fe B it 101 et bl 4

1\

5 sk PVDF %353 cv& & ECL ¥
b. # PVDF %4 % ¥ - 7% %B¢ #4 % ECL j# 2 PVDF "t §ebz > %
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§ o
Cc. ¥ ® UVP #ic#d » # PVDF "~ 5 % ¢ 47 UVP biospectrum #x 4§ ¢
preview # Z i~ % > B P {53 stop preview o

d. i£4% western normal 1P| > ¥ B F A% o

ERR 7 Sl - WA G

P S cdp ) T30 + R% £ (mean £ standard deviation) # 7 - 3Lt N H 7
+ % 2 #ic> 47 (one-way ANOVA) & ‘edicdp B £ £ {6 > £ % & student’s t test
(two-trailed student’s t test) +“ iz & =R £ £ » 2 *p<0.05 **p<0.01, ***p<

0001 #7784 st b B ¥ £ 8 o
(=) Thioflavin T binding assay

#-#. 3 »x)k & 0 EGb761 ~ nobiletin ~ tangeretin = B & (F 2R -~ F %
Bz (2) HEp ) WHEEGURRT A BIERE 6 ) B AR, B R
Lh > 3T CHERE 4 P F swar#p ThT working solution > 1mM
Thioflavin T stock solution 12 PBS #f# ] 10 uM - >% 96 3t 2 4% ¢ 4c » 50 pl
245 (7 10uMAB) > 50pul ThT working solution > 8 & 353 {55 & 90 A
A > 12 SRR TURIR F g (emission) b E i 355 nm o 3 4T (excitation) it

£ 5% 460 nm o
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A 2Rk

-~ AP EREF A AAH K2 S

APray HHF2G 2 R R SR EF it X0 42 R R ERE 2 7 b R
FERf?RERYIEAI B EPE Y € FBE 304 4 Llore h3
Mo AT HEAREED AP BREFFEA M Loz 3 P F 34 Gl
X AE R 5= i o 4 APrge 2 PBS fefl s 500 uM kR (63t 4C ke
% (100rpm) # 2 R & BEFERE LS5 006012518524 | o 3 APra fie
B IuM kRS A Smr i 37TC BEHY 2R E 24 P 1
MTT assay #| % ime F/EF o 2% 4 - (A) 2 BL4 (A Bxiwme bt r B8
PRl R ABra RIZ2 (8 0 3RS T I REEFSTE LY X UERRE 6 ) Fr
12 /] it APra BRE P H e 3 M doip o

ERRE 6 PP e 12 ) e AP REF R FiEAR (0.1,0.25, 05,
1,2,5uM) EaTi- A4 e > %% 4 - (B) 2B-L4 (B) xR E 6 P
1 ABrap B L H A ik R nimre 355 A W 5 91,59, 81.7%, 81.39, 66.0%,
57.29%,534% ;@ B & 12 | 72 F kR » Emreaizisd 5 93.6%, 86.1%,
83.89, 76.2%, 62.995,59.2% > ' 6 | PEAr 12 | R BT > 2 AR
APra BB L hd B PP RSHFR AL ERATRE 6 ) P APra R
Eraly g 12 PP g DIRARARF A ARG o LT WAS L wae F
RfESE il i 40 A9%EBRIHRE 6 [ FER S 1uM 6 AP
FEY (e 3EF 5 660250) T2 %4 A Soie i PR EFR ok

B oo
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Fig. 19. Toxicity of aggregated Ap;-4» On primary neurons.

Cortical neurons were seeded in Poly-L-lysine coated 24 well culture plates at 16x10*
cell/well. All the experiments were conducted with 5 DIV cells. (A) Cells were treated
with 1 uM of AP;.42 aggregated for 0, 6, 12, 18, 24 hr. (B) Cells were treated with
various concentrations (0.1 - 5 uM) of 6hr and 12 hr aggreagated Ap;.4, for 24 h at
37°C. Cell survival (96) was assessed by MTT assay. Groups were analyzed by
one-way ANOVA. All data present as mean £ S. D. (n=3, each with 3-4 replicates)
and significant differentce were compared by student’s t test. P < 0.05, **P < 0.01,
“"P < 0.001 versus control.

54



2 - AP BEREPF I A Tlwe 2
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Table 1. Toxicity of AB;-4, oligomers on primary neurons

(A)

Aggreagation time
(hour)

Conc. (uM)

Cell viability (%
of MTT reduction)

Control

100

AP1-42 oligomers

12
18
24

81.2+59"*
68.4+0.6"""
720+ 0.9
73.7+28""F
74.7 £ 6.24™"

(B)

Aggreagation time
(hour)

Conc. (uM)

Cell viability (%
of MTT reduction)

Control

100

AP1-42 oligomers

0.1
0.25
0.5

915+ 1.8"*
81.7+7.6™"
81.3+6.3*"

66.0 £ 5.0""

572+ 29"
53.4+ 23"

AP1.4, oligomers

12

0.1
0.25
0.5

93.6+54
86.1+4.8"
83.8+1.3*"

762+ 82"

629+ 29"
59.2+2.6""

Cell viability was measured by MTT reduction assay.
(A) The significance of differences among 0, 6, 12, 18, 24 (hours) and C groups were
analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3, each with 3-4

replicates) and significant differentce were compared by student’s t test. *P < 0.05, *
*P<0.01, P < 0.001 versus control.

Ab: Abs. of DMSO
As: Abs. of sample
Ac: Abs. of control

Cell viability(%) =

(As-Ab)
(Ac-Ab)

x 100%



=~ 8] F I $ (Ginkgo biloba extract, EGb761) #f4~ 4 & fw¥e & ¥ APra
ERLEPF 2 REH K

AL P DRI PRIET BRI AP B R E A AR Gl i
BoFrEge f%iﬁéﬁ- B4 A A e R pkehdE E 14+ (Ginkgo biloba
extract, EGb761) it i A% 3 «hi ¥ 4| % (Bastianetto, 2000; Bastianetto et al.,
2000b; Longpre et al., 2006) > ¥ BB :#5% th &R rc % o BT & FEN G
HTF B AT AR R BT A S o MRPEE R A D
wreehAd o LEERGEEPERPRE RS RLY o i ABre B
REPALPTH -

Bl:2 EGb761 # iz (Bl- +)> ™~ 7 kA2 EGb761 (10~90 ppm)
Fd® A (A S dmie > B % A 50 ppm M T kR g3 F A 0597
Mk R AZHE 50 ppm e s o A S mie 3 A K B 4T % 0 A 60 ppm 12 b A1 IR
A ELHF LR D% o U2 pry % 7 > EGb761 & 50 ppm 14 F £ 5
v ABra B R E g (3 0 R4 (A4 5w Pe chrt 22 (Bastianetto, 2000) >
Flet A7 E* 40,50, 60, 70 ppm = Bk R TS 27 EGH761 i APra &
REF A Lok -

W FEAN S F L AR B R E S g MRk B-24 3V B 0 2 B
AU EEAE (29 L) ~ APra E R &5 2k 5 (EGb761, 40 ~ 70ppm)
L AR BREFF R o g AMBI oS gy M A Kmie i 24 3t
Pomp A 5T X (DIVS) s 4 r 3 kR &2 EGb76140 ~ 70 ppm it
T e > 5iF 30 A4S FEELSer 1uM B B2 AP c BB E 24
}FE > 02 MTT assay Bl ime e it 5 o S % 4eBl- L = fok = 9787 > ¥4y
Fliek 5 me 35S 10090 0 HibAJE AP B R L F e imie 5 s 5
10096 *% 3] 61.0% (B= ~- 2 #-) » & 5 EGb76140 % 60 ppm # A
W s FEFEFRRAIEE A R4 > 37 60ppm PFFESFED] 73.9

9 o Frd] APra kB L F A pant x5 3319 ;@ 70 ppm kB ch EGb761
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60 ppm kR FE S 5 R (71.2%) o 4aipl kR FIE EGb761 & 70 ppm
DR T A ek 4 (8269 e d) et 147 EGh761 #t
A BA S me i ABra BORE P iRk o BT BB L lmie 4 &

AT UE TR (B2 L) 4 r IuMAPra & B L $r chie ] s 4o (54 5 tm i ¢h
AERNBET A A 2 I g > @ 4o » EGD761 2 B R few > A Rk
TS fpdleddt SRR M See R ERARM A T RA SRR EFTRE -
LR HREEFERAFTT 22w anE 7 Apf > EGb761 i 7 2y & 60~70 ppm

ek BoiE (3%,2011 ; R, 2012) 0 F)pt A ATy EH EGD761 & 4 91.8% o

F3h s ddF (74.0% 5% ) k&R EGb76160 ppm > 185 & 4ok & ih

HE -
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Fig. 20. Toxicity of Ginkgo biloba extract (EGb761) on primary neurons

Cortical neurons were seeded in Poly-L-lysine coated 24 well culture plates at 16x10*
cell/well. All the experiments were conducted with 5 DIV cells. Cells were treated
with various concentrations (10~90 ppm) of EGb761 for 24 h at 37°C. Cell
survival(9%) was assessed by MTT assay. All data present as mean = S. D. (n=3, each
with 3-4 replicates) and significant differentce were compared by student’s t test. *P
<0.05, **P<0.01, P < 0.001 versus control.
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Control 1uMARB 40ppm EGb761+1 £y M A 8
T $

W - t- 25w R2E 5 NP5 (Ginkgo biloba extract, EGb761) %
AP B REF LR AL e )l

Fig. 21. Morphology of primary cortical neurons co-treated with EGb761 and A
B 1-22 oligomers (200X). Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cells/well. All the experiments were conducted with 5

DIV cells. Cell were treated with or without 40~60 ppm EGb761 for 30 min before
exposed to 1uM A 3 142 oligomers.
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B Neurotoxicity of Egb761
B Newoprotection of Egh761

Cell survival
(%60f MTT reduction)

N
o
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| *
0 I

*
Control AB 40
Conc. (ppm)

W = +=- ~482 3% 2% (Ginkgo biloba extract, EGb761) ¥4~ (x4 & tm¥e
ABray BREF A2 1E2
Fig. 22. Protective effect of Ginkgo biloba extract( EGb761) on AB;.4, oligomers
induced cytotoxicity in cultured cortical neurons. Cortical neurons were seeded in
Poly-L-lysine coated 24 well culture plates at 16x10* cells/well. All the experiments
were conducted with 5 DIV cells. Cells were treated with various concentrations
(40~70 ppm) of EGb761 for 30 min before exposed to 1uM AP;.42, 24 hr at 37°C. Cell
survival (%) was assessed by MTT assay. Groups were analyzed by one-way ANOVA.
All data present as mean £ S. D. (n=3, each with 3-4 replicates) and significant
differentce were compared by student’s t test. *P < 0.05, **P<0.01, P <0.001
versus control. *P<0.05,"P<0.01 versus Ap;.4, treated group .
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i = -8R EFHH (Ginkgo biloba extract, EGb761) #4~ 4 30 % Fu
ABrz BREFF 2 Tk
Table 2. Effects of EGb761 on A /3 1.4, oligomers induced toxicity on primary neurons

Conc. of Toxicity of  Inhibition of
samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm(ug/ml) viability (9%  viability (%
of MTT of MTT
reduction) reduction)
Control - 100 -
Abre 1 ) ) 66.3+4.3"* )
oligomers
AB1sz With 10 102.1+6.2 ) )

EGb761

20 98.2+6.8 - -

30 1005+ 2.6 - -

40 97.8+ 2.7 68.2+ 3.5 18.4

50 97.0+ 3.1 68.9 + 2.6* 20.2

60 91.8+3.2* 74.0%0.3** 33.1

70 86.2+25* 71.2+0.3%* 26.0

80 78.1+25% - -

90 73.7+2.3* - -

Cell viability was measured by MTT reduction assay.
Each Group is analyzed by one-way ANOVA . All data present as mean £ S. D. (n=3,

each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05, **P<0.01, P < 0.001 versus control; *P<0.05, **P<0.01, ***P<
0.001 compared with A 3 1.4, treated group.

Cell viability(%) =

Inhibition ratio (%) =

(As-Ab)
(Ac-Ab)

x 1009

x 100 9
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Ab: Abs. of DMSO

As: Abs. of sample

Ac: Abs. of control
A=100-(cell viability of AB,4, treatment)

B=100-(cell viability of pre treatment with

sample and AB1.42)



2 ER S S b AP, B3RS FE B2 BEk

ALY RGFE AR &SR Bk EGh761 hivizAp e

e A o 45 A Taere 3 B4 el SRR PR LR

R EIE S R

| E Ak

Gt g ABe BREF A Lamik o AE LR T SRS R

3492 E M (EGDT6L): # 5 F B AR HEE S >t B kR pM k4 7 o
7

TR AR S LS R R

LR AT A A o)
SRR S NIt U L R L S R S R

# »z (Uchida et al., 1996 ; Hou et al., 2003a)
thenik R RlGE R 5 0.25~100 uM >
50 uM 1 b ehpE g e s s

SRSk b4 B (2z2) A
TR A A Gmre L PR A 0 ER &
v k4 9819 (50uM) 4- 95.49 (100uM) -
Lhk i &3 Btk R M5 025-100uM - % (R z) &or
YA b 1250M M Tk R A Sl 4w A Y A 98.0%

v b E ek B Tl SOUM r1 b PE > tmiE S 5B b P AR e T R )

e S 4w E_83.8% (50 uM), 65.99% (75 uM), 66.0% (100 uM) ° km®e i & 5
NI BT 0V G R R RS R R LR R R £ A F kAT (50 uM 12
) RSB RE RAr IR g o GRHCELT T BRI R % (B AR

W P) o RPBHREDELR G BTN G ad £ oo

€ % (0.25uM ~25 pM) - RIGEEA! Klwm e 0

TR Brd @ v An ke AR
VRS H haJge

T BERT o AT aRts (Bl t=2f0k 2)

APrgp %] e 3 10096 TR 73.9% o 5iE 7 fedB

Bu s w3 EF SR Y H BRI AP PESRFEFSNLE 0 GBS

w5 75.29 (0.25 uM), 76.4% (0.5 uM), 73.9% (1 uM), 75.5% (5 uM), 75.4

9 (125uM) # 73.99% (25uM) » s i 4 161 F kR mdsk e s (50

MM,lOOMM) ] &Efgmz% (&%%&P—r’f‘/‘vﬂ) ° ,}ﬁ»—%mﬁ/} (E]
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Ztefrdoe) BFERY HIBAIL AP PEB] wie iz 5 100% T E D
70.0% - 5 TR T JL W o e 3R S R - AL B H e
T AP NG AEE LN A F AN L 71.3% (0.25 uM), 71.5% (0.5 uM),
73.69% (1uM), 70.4% (5uM),68.8% (12.5uM) % 70.6% (25uM) - d A%
kT B TR R A A S AP BREFFEN S

fm¥e v = el ¢ ;}'Z”ﬁ [ R 3 F
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B Neurotoxicity of sesamol
120 B Neuroprotection of sesamol

80 B *%
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W =+ = -~ ZRp (Sesamol) 4~ 54 Simredn AP ERESF S |22 1FY
Fig. 23. Protective effect of sesamol on A 8 1.4, oligomers induced cytotoxicity in
cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cells/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (0.25~25uM) of sesamol for
30 min before exposed to 1uM A 53 1.42, 24 hr at 37°C. Cell survival(%) was assessed
by MTT assay. Groups were analyzed by one-way ANOVA. All data present as mean
+ S. D. (n=3, each with 3-4 replicates) and significant differentce were compared by
student’s t test. *P <0.05, **P <0.01, P < 0.001 versus control. “P<0.05,"P<0.01
versus A4, treated group .
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% = ~ ZRrpe (Sesamol) A~ SH Siawre i APy EREF 3 (2L Rk
Table 3. Effects of sesamol on AB;.4, oligomers induced toxicity on primary neurons

Conc. of Toxicity of  Inhibition of
samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm(ug/ml) viability (9%  viability (%
of MTT of MTT
reduction) reduction)
Control - 100.0 -
APz 1 ) 740+ 44" )
oligomers
AP1-42 With
0.25 0.04 101.2+17 753+33 4.9
sesamol
0.5 0.07 1005+50 76.4+6.4 9.4
1 0.14 99.6+ 3.9 740+ 49 -
5 0.7 103.1+46 75686 6.12
12.5 1.75 99.3+7.0 75.4+59 5.6
25 3.5 955+ 54 740+ 26 -
50 7.0 98.1+5.3 - -
100 14.0 954+ 4.7 - -

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,
each with 3-4 replicates) and significant differentce were compared by student’s t test.
"P<0.05 “P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus AP
treated group .

Ab: Abs. of DMSO

. (As-Ab)
Cell viability(%5) = —————— x 100%  As: Abs. of sample
(Ac-Ab)
Ac: Abs. of control
A—B A=100-(cell viability of A4, treatment
Inhibition ratio (%) = x 100 % ( Y of Az )

B=100-(cell viability of pre treatment with
sample and AB1.42)
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B Neurotoxicity of sesamin

120 - B Neuroprotection of sesamin
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3
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%0 ok

Cell survival
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W = Lw ~ THF (sesamin) ¥4~ 54 Swmredi AP FREF S L2 182
Fig. 24. Protective effect of sesamin on A4, oligomers induced cytotoxicity in
cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cell/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (0.25~25uM) of sesamin for
30 min before exposed to 1uM AB1-42, 24 hr at 37°C. Cell survival(9%) was assessed
by MTT assay. Groups were analyzed by one-way ANOVA. All data present as mean
+ S. D. (n=3, each with 3-4 replicates) and significant differentce were compared by
student’s t test. “P <0.05, **P<0.01, " P < 0.001 versus control. “P<0.05,"P<0.01
versus A4, treated group.
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2 =~ TRk (Sesamin) 4 i Hmie Fu APy BREFF L2 Rk E
Table 4. Effects of sesamin on AP;.4, oligomers induced toxicity on primary neurons

Conc. of Toxicity of  Inhibition of
Samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm(ug/ml) viability (9%  viability (%
of MTT of MTT
reduction) reduction)
Control - 100.0 -
APz 1 ) 700+16™ )
oligomers
AP1-42 With
_ 0.25 0.89 1021+ 2.2 71.4+0.8 4.5
sesamin
0.5 0.18 100.7+1.2 716+6.3 5.2
1 0.35 99.0+6.0 73.7+5.3 12.1
5 1.75 95.8+ 3.3 70.4+5.3 1.3
12.5 4.38 97.0+ 26 68.8+ 4.3 -
25 8.75 94.6 + 1.5* 706+ 45 1.8
50 17.5 83.8+3 .3* - -
75 26.3 66.0 + 4.0* - -
100 35 65.0+ 2.1** - -

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,

each with 3-4 replicates) and significant differentce were compared by student’s t test.
"P<0.05 “P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus AP

treated group .

(As-Ab)
Cell viability(%) = x 1009
(Ac-Ab)
_ . —B
Inhibition ratio (%) = x 100 9%
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Ab: Abs. of DMSO

As: Abs. of sample

Ac: Abs. of control

A=100-(cell viability of AB,4, treatment)
B=100-(cell viability of pre treatment with
sample and AB1.42)



(=) F*=p& (L-Theanine)

Evph bl Some 3 iskd (Bl- LI14047) kA (100 uM — 300 pM)
W BEhA M (AP A 9889 1) s B2 400 uM - 500 pM fei
Fllet g st L P F LB e H e chz sS4 & 97.09 fr 96.1
9 »d S F e e B kAR (100 uM ~500 UM ) T A KA S m e i & 1
A iER T BER (100 uM ~500 UM ) T APra B B L FE BenimE s

PRk o H R KT ()?;]_‘ + 75 Z:t\ir) »HE Y H R AP1gp REE] > Wbz F

=0
[

£ 10096 T D 72806 KRR AT B B IUA A A B
O APre EREPFAEFN Qe a Lk s ayhil g BF Ik > 5ESFG
74.49 (100 uM), 75.19 (200 uM), 71.29 (300 M), 73.8% (400 M), 71.89%

Lcsen A fe st iz

(500 uM) > 7 100 pM Fr 200 pM hie B] 3 &

l\“‘

33

_L»

FHF LR UG praF 2 FRp K 8 B T LT Sk Bl AT S R R
BB AR S 0 S T UL APy B RLSTE ~ X RUGINA 2 SR T

Bk TR BinAvar 4 (Kakuda, 2011; Kim et al., 2009) » fe & A& 5§ S % % & 0L 7

B

B e g PR VRRE A S I oo 9L AR B N RPN T R RE AR
APray R EFFEA A T a PR %Y > & 100 uM = 200 uM ek B

RO M iRtk 0 e B AP B FE LR -
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Fig. 25. Protective effect of theanine on A 1.4, oligomers induced cytotoxicity in
cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cell/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (100~500uM) of theanine
for 30 min before exposed to 1uM A /3 142, 24 hr at 37°C. Cell survival(%) was
assessed by MTT assay. Groups were analyzed by one-way ANOVA. All data present
as mean £ S. D. (n=3, each with 3-4 replicates) and significant differentce were
compared by student’s t test. *P < 0.05, **P <0.01, " P < 0.001 versus control.
*P<0.05,"P<0.01 versus ABy.4, treated group.
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Table 5. Effects of theanine on Ap.42 oligomers induced toxicity on primary neurons

Conc. of Toxicity of  Inhibition of
samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm viability (9% viability (%
(ug/ml) of MTT of MTT
reduction) reduction)
Control - 100.0 -
APz 1 ) 712+28"
oligomers
AP1-42 With
. 100 174 99.0+ 6.0 74.4+5.8 11.2
theanine
200 34.8 98.9+4.3 75.1+75 13.9
300 52.2 98.8+ 35 712+4.1 0.3
400 69.6 97.0+ 21" 73.8+47 9.1
500 87 96.1+25" 719+21 2.5

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,
each with 3-4 replicates) and significant differentce were compared by student’s t test.
"P<0.05 “P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus AP1.4
treated group.

(As-Ab) Ab: Abs. of DMSO
Cell viability(%6) = ——— x 1009 >0
(Ac-Ab) As: Abs. of sample
Ac: Abs. of control
A—B A=100-(cell viability of AB;.4, treatment
Inhibition ratio (%) = x 100 9% ( Y of AP )

B=100-(cell viability of pre treatment with sample

and ABy.42)
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Fig. 26. Protective effect of tetrahydrocurcumin on A 8 142 oligomers induced
cytotoxicity in cultured cortical neurons. Cortical neurons were seeded in
Poly-L-lysine coated 24 well culture plates at 16x 10* cells/well. All the experiments
were conducted with 5 DIV cells. Cells were treated with various concentrations
(0.25~12.5uM) of tetrahydrocurcumin for 30 min before exposed to 1uM A 3 1.42, 24
hr at 37°C. Cell survival (%) was assessed by MTT assay. Groups were analyzed by
one-way ANOVA. All data present as mean + S. D. (n=3, each with 3-4 replicates)
and significant differentce were compared by student’s t test. “P < 0.05, **P < 0.01,
“"P < 0.001 versus control. “P<0.05,"P<0.01 versus Ap1.42 treated group.
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Table 6. Effects of tetrahydrocurcumin on Ap;.4, oligomers induced toxicity on
primary neurons

Conc. of Toxicity of  Inhibition of Inhibition
samples samples AB142 ratio(%)
toxicity
Sample Cell viability Cell
uM ppm(pg/ml) (% viability (%
of MTT of MTT
reduction) reduction)
Control - 100.0 -
Apr oligomers 1 . 73329 )
APi1-42 With
) 0.25 0.09 100.6 £ 0.24 77.1+£8.1 14.5
tetrahydrocurcumin
0.5 0.19 99.8+0.3 78.0+7.0 17.7
1 0.37 102.4 + 34 77.2+53 3.4
5 1.85 95.2+0.2*" 73.6+£3.8 0.2
12.5 4.63 86.1+ 3.6%" 718+14 -
25 9.26 65.8 £ 10.3** - -
50 18.52 39.3+0.6%* - -
100 37.04 26.5 1 4.0*" - -

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,
each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05, **P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus Api.42
treated group.

o (As-Ab) Ab: Abs. of DMSO
Cell viability(%5) = ——————— x 100%  As: Abs. of sample
(Ac-Ab)
Ac: Abs. of control
A=100-(cell viability of AB,4, treatment)

x 100 % B=100-(cell viability of pre treatment with

Inhibition ratio (%) =

sample and AB1.42)
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Fig. 27. Morphology of primary cortical neurons co-treat with nobiletin and A 8
1-42 oligomers (200X). Cortical neurons were seeded in Poly-L-lysine coated 24 well
culture plates at 16x10* cells/well. All the experiments were conducted with 5 DIV
cells. Cell were treated with or without 1, 5, 12.5, 25 and 50 uM nobiletin for 30 min
before exposed to 1uM A 3 1.4, 0ligomers.
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Fig. 28. Protective effect of nobiletin on A 8 1.42 oligomers induced cytotoxicity in
cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cells/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (1~50 uM) of nobiletin for
30 min before exposed to 1uM ABi.42, 24 hr at 37°C. Cell survival (95) was assessed
by MTT assay. Groups were analyzed by one-way ANOVA. All data present as mean
+ S. D. (n=3, each with 3-4 replicates) and significant differentce were compared by
student’s t test. *P <0.05, **P<0.01, " P < 0.001 versus control. “P<0.05,”P<0.01

versus AP;.4, treated group.
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Table 7. Effects of nobiletin on ABs.42 oligomers induced toxicity on primary neurons

Conc. of Toxicity of  Inhibition of
samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm(ug/ml) viability (9%  viability (%
of MTT of MTT
reduction) reduction)
Control - 100.0 -
Abre 1 ) ) 68.5+ 3.1 )
oligomers
ABy.4o With - 60 91.8+32  75.6 3.2 22.5
EGb761
ABy.4o With 1 0.4 97.8+4.3  76.4+ 4.4 24.9
nobiletin
5 2 97.3+0.6  80.2+4.6" 37.2
12.5 5 99.5¢#3.0 80.8+6.1" 39.0
25 10 100.7+¢1.9 79.3+7.2" 34.1
50 20 98.5+4.4 81.4+6.1% 41.0
75 30 100.6+2.2 - -
100 40 89.1+3.5* - -

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,

each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05, **P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus Api.42

treated group.

Ab: Abs. of DMSO

(As-Ab) As: Abs. of sampl
Cell viability(%) = ——— x 10095 > OF SaMPE
(Ac-Ab) Ac: Abs. of control
A=100-(cell viability of AB,4, treatment)
A—B B=100-(cell viability of pre treatment with
Inhibition ratio (%) = x 100 % ( yore

sample and AB1.42)
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Fig. 29.Morphology of primary cortical neurons
co-treat with tangeretin and A B 1.4, oligomers
(200X). Cortical neurons were seeded in
Poly-L-lysine coated 24 well culture plates at 16x10*
cells/well. All the experiments were conducted with 5
DIV cells. Cell were treated with or without 1, 5, 12.5,
25uM tangeretin for 30 min before exposed to 1 uM A
B 1.42 oligomers.
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Fig. 30. Protective effect of tangeretin on Ap1-42 oligomers induced cytotoxicity
in cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated
24 well culture plates at 16x10* cells/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (1~25 uM) of tangeretin for
30 min before exposed to 1uM AB;.42, 24 hr at 37°C . Groups were analyzed by
one-way ANOVA. All data present as mean £ S. D. (n=3, each with 3-4 replicates)

and significant differentce were compared by student’s t test. *P < 0.05, **P < 0.01,
“P < 0.001 versus control. *P<0.05,"P<0.01 versus Ap;.4, treated group.
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Table 8. Effects of nobiletin on AB;.42 oligomers induced toxicity on primary neurons.

Conc. of Toxicity of  Inhibition of
samples samples  APi.4 toxicity
Cell Cell viability  Inhibition
Sample uM ppm(ug/ml) viability (% (% ratio(%)
of MTT of MTT
reduction) reduction)
Control - 100.0 -
Abre 1 ) 722+ 4.2 )
oligomers
ABy.4o With - 60 91.8+3.2 81.0 + 3.5" 31.7
EGb761
AP1.42 With 1 0.4 102.2+ 3.0 73.3+45 4.2
tangeretin
5 2 98.8+4.8 784+5.6 22.4
12.5 5 1009+ 3.2 80.6+6.1 30.3
25 10 1005+ 6.8 889+ 7.2° 60.0
50 20 88.3+ 6.0"* - -

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,
each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05, **P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus Api.42
treated group.

(As-Ab) Ab: Abs. of DMSO
Cell viability(%) = ——— x 100% >0
(Ac-Ab) As: Abs. of sample
Ac: Abs. of control
A—B A=100-(cell viability of A4, treatment
Inhibition ratio (%) = x 100 % ( Y of Az )

B=100-(cell viability of pre treatment with
sample and AB1.42)
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Fig. 31. Protective effect of TMF on AB1.42 oligomers induced cytotoxicity in
cultured cortical neurons. Cortical neurons were seeded in Poly-L-lysine coated 24
well culture plates at 16x10* cells/well. All the experiments were conducted with 5
DIV cells. Cells were treated with various concentrations (1~15 uM) of TMF for 30
min before exposed to 1uM APi.42, 24 hr at 37°C. Cell survival (96) was assessed by
MTT assay. Groups were analyzed by one-way ANOVA. All data present as mean + S.
D. (n=3, each with 3-4 replicates) and significant differentce were compared by
student’s t test. “P <0.05, **P<0.01, " P < 0.001 versus control. “P<0.05,"P<0.01
versus A4, treated group.
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Table 9. Effects of TMF on Ap;.4, oligomers induced toxicity on primary neurons.

Conc. of Toxicity of  Inhibition of
samples samples APi-a2
toxicity Inhibition
Sample Cell Cell ratio(%¢)
uM ppm(ug/ml) viability (9%  viability (%
of MTT of MTT
reduction) reduction)
Control - 100.0 -
APz 1 ) 71.0+ 4.3 )
oligomers
AP1-42 With 0.5 0.17 95.3+1.8 75.0+ 34 13.8
TMF
1 0.34 99.0+29 74.1+45 10.6
1.70 97.4+3.1 770156 20.7
10 3.40 96.5+ 2.4 754+ 3.9 14.9
15 5.13 999+ 27 79.2+5.1 28.3

Cell viability was measured by MTT reduction assay.

Groups were analyzed by one-way ANOVA. All data present as mean £ S. D. (n=3,
each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05, **P<0.01, P <0.001 versus control. “P<0.05,"P<0.01 versus Api.42
treated group.

(As-Ab) Ab: Abs. of DMSO
Cell viability(%) = ————— x 1009  As: Abs. of sample

(Ac-Ab)
Ac: Abs. of control

A=100-(cell viability of AP, 4, treatment)

x 100 %6 B=100-(cell viability of pre treatment with sample
and APy )

Inhibition ratio (%) =
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Fig. 32. Protective effect of effective compounds on A 8 1.4 oligomers -induced
intracellular free radicals accumulation. Groups were analyzed by one-way
ANOVA. All data present as mean £ S. D. (n=3, each with 3-4 replicates) and
significant differentce were compared by student’s t test. *P < 0.05, **P<0.01, P
<0.001 versus A 51 M group.
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Table 10. Protective effect of effective compounds on A 3 14> oligomers -induced
intracellular free radicals accumulation

Conc. of
samples
P DCF Fluorescence (%
of control)
Sample uM ppm(pg/ml)
Control - - 100.0*
AP
. B1-42 1 . 146.3+ 6.7

oligomers
AB1.40 With

B1-42 ) 60 75.0 + 3.4*

EGh761
AB1.40 With

Pr-az 25 35 1259+ 6.7+

sesamol

] 50 7 104.6 + 4.1**

AB1.40 With

B1 2 W 50 20 126.5+ 4.7+
nobiletin
AB1.40 With

B1-a2 . 25 10 1314+ 1.2+
tangeretin

Groups were analyzed by one-way ANOVA. All data present as mean + S. D. (n=3,

each with 3-4 replicates) and significant differentce were compared by student’s t test.
*P<0.05 **P<0.01, "P<0.001 versus A 31y M group.All data present as mean
+ S.D.(n=3) *P<0.01,**P<0.001,versus A 51 1z M group.
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Fig. 33. Tricine SDS-PAGE of A 81-42 oligomers.

(A) AB1-42 (American peptide, Lot: T124030185) was monomerized with HFIP (1, 1,
1, 3, 3, 3-hexafluoro-2-propanol) followed by dissolution with DMSO and diluted
with PBS and incubated at 4°C with shacking (100rpm) for 0, 6, 12, 24hr. Sample of
APi-42 Oligomers were mixed with sample buffer and loaded 0.5 pg/well onto 159%
(wi/v) tricine polyacryamide gels, electrophoresed and transfered onto PVDF
membranes. Membranes were blocked for 1 hr at room tempereture and loaded Anti-
AP mouse monoclonal antibody 6E10 (1:500) overnight at 4°C and anti-mouse IgG
(1:20000) at room temperature for 1hr. Blots were developd with ECL and detected
by UVP system. Lane 1: unaggreagated Af; Lane 2: aggreagated for 6hr; Lane 3:
aggreagated for 12hr; Lane 4: aggreagated for 24hr. (B) Sample of aggreagated 6 hr
APi-42 0ligomers were treated effective sample: EGb761, nobiletin, tangeretin.
Incubated at 37 °C for 4hr and analyzed by western blot.
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Fig. 34. Thioflavin T assay of Af.4, oligomers.

Data represent meanz S.D. (n=3) *P<0.05,**P<0.01 versus control.

Control : ABy.4» oligomers (10 uM) aggregated for 6 hr at 4°C, polymerized at 37°C
for 4 hr.

Egb761: Control + 60 ppm EGb761

Nobiletin: Control + 50uM Nobiletin

Tangeretin: Control + 25 uM Tangeretin
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2 - " BRERAPe BREF I B2 Tlore R R
Table 11. Effects of test compounds on A 5 1.42 oligomers induced cytotoxicity in
cultured cortical neurons

) Cell survival(9% of MTT
Most effective dose

reduction) Inhibition ratio
Samples (%)
(ppm) (uM) APB142 AB142
oligomers  with samples
EGb761
(positive control) 60 - 66.31£4.3 74.0£0.3 30.5£5.5
Tangeretin 9.30 25 72.2+4.2 88.9+7.2 60.0
Nobiletin 20.1 50 68.5+3.1 81.4+6.1 41.0
TMF 5.13 15 71.0+4.3 79.245.1 28.3
Tetrahydro-
cureumin 0.19 0.5 73.3£2.9 78.0£7.0 17.7
L-Theanine 34.8 200 71.2+2.8 75.1£7.5 13.9
Sesamin 0.35 1 70.0£1.6 73.616.8 12.1
Sesamol 0.07 0.5 74.0x4.4 76.4+6.4 9.4
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2 L2 SR ERREIRARL, BREFF L2 Kinre ks 2o
Table 12. Effects of test compounds on A /3 1.42 oligomers induced cytotoxicity in
cultured cortical neurons

) Cell survival(9% of MTT
Most effective dose

reduction) Inhibition ratio
Samples (%)
(ppm) (M) AP AP1a2
oligomers  with samples
EGb761
(positive control) 60 - 66.31£4.3 74.0£0.3 30.5£5.5
Tangeretin 2.0 5 72.2+4.2 78.415.6 22.4
Nobiletin 2.0 5 68.5+3.1 80.2+4.6 37.2
TMF 1.7 5 71.0+4.3 77.0£5.6 20.7
Tetrahydro-
i 1.9 5 73.32.9 73.6+3.8 0.2
curcumin
L-Theanine 0.87 5 71.2+2.8 - -
Sesamin 1.75 5 70.0£1.6 70.4+5.3 1.3
Sesamol 0.7 5 74.0x4.4 75.618.6 6.1
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