USE OF ISOACTEOSIDE OR PHARMACEUTICALLY ACCEPTABLE SALT THEREOF Technical
Field 5The present invention generally relates to use of an active ingredient in preventing or treating
amyloid peptide (amyloid P peptide; AP) associated diseases or conditions, and a method for
inhibiting formation, accumulation or aggregation of amyloid beta peptides. Background Techniques
10Alzheimer's disease is considered to be related to accumulation of peptides of 39-43 amino acids,
and such peptides are called as amyloid peptides, which are hydrolysis products of amyloid precursor

protein (APP). Among theA I@rr@?g r@@lg,i‘_q) pcﬂa_lﬁmore toxic to
sidere ast

neurons and highly flbrlllogenlc and is con most rele vant A form to Alzheimer's disease.
15 AP monomers can form soluble AZC6llgBmaRLtr&AdhloligbirfRELAtion, and further form insoluble
fibrils or senile plaques extracellularly. It is generally considered that A-associated diseases or
conditions comprise Down syndrome, hereditary cerebral hemorrhage with amyloid (HCHWA) Dutch,
Parkinsonism-deatemntal ﬁhalnblex on Guam (Clinical Neurology and Neurosurgery 20 (1990) 92:

305- 310) erebr am 0|d th (J Ne Exp..Neuro.(2002) 61; 282-2 &blnclusmn
body myoSitis (N:[IJrol 0 Vgéat ﬁfpgpﬁggr%?demen Fézfjggreebn ?a E) 3.5

719-723); agegelwﬁdngaoularedeggnﬁfgﬂom(Bxpepmden(ahﬁzyeld?&qm;ﬂidézwﬁ) 78324i3t2b6); Pick' s
disease (Neurasmence Letteél 1994) 171: 63- ?}&? ?nd otmg)? 2 -associated dise ﬁfs or conditions
as described a @?@ﬁ%r%llf?@ Ut %Wn%tm 90 RO F@%tb%n%{;%{“ ﬂﬂg% abnormal
quantity of A cagiyrgeresaseanytsielbém@gaitems caused by congenltal factors (e.g., inheritance) or
acquired factors (e g., aging or environmental effects). It is generally believed that inhibition of A13

formation, accy P8n Oc[‘?%@hﬁ%%ﬁ n can be used as an approach for effectively preventing or
treating Alzhelmer dlsease or o P-associated diseases or conditions. 5 Summary of the
Inventionl0 SinceARPhenuets a@wmsmdmed/tm hamdatedrtomdisaaisﬂsmo&qnmpﬁkdessdﬁ
organisms, on rov e.an active . edle for inhi

eCt of the esen?t |nV ntlon [ tln
. acc B e SR e G A S B e sciove
in food, drinkshelesing pubstence! patcloas piéciskor pase:ir 0ARets, eromdothe Aghjagtiofdhe present

O IS 0 e most asundant. form, while PABTSA0 ¥ Shore Tont to nurons and Iighty > O

fibrillogenic and is considered as the most relevant Ap form to Alzheimer's disease.

15 AP monomers can form soluble AP oligomers through oligomerization, and further
form insoluble fibrils or senile plagques extracellularly.

It is generally considered that AB-associated diseases or conditions comprise

Down syndrome, hereditary cerebral hemorrhage with amyloid (HCHWA) Dutch,

Parkinsonism-dementia complex on Guam (Clinical Neurology and Neurosurgery

20 (1990) 92: 305-310); Cerebral amyloid angiopathy (J. Neuropath. Exp. Neuro.

(2002) 61: 282-293); inclusion body myositis (Neurology (2006) 66: 65-68);

frontotemporal dementia (Neuroreport (2002) 13-5: 719-723); age-related macular

degeneration (Experimenta Eye Research (2004) 78: 243-256); Pick’'s disease
(Neuroscience Letters (1994) 171: 63-66), and others.

25 AB-associated diseases or conditions as described are generally related to

formation, accumulation or aggregation of A, leading to abnormal quantity of A3

or AP aggregates present in organisms caused by congenital factors (e.g.,

inheritance) or acquired factors (e.g., aging or environmental effects).



To achieve the above objects, the present invention discloses use of isoacteoside or a
pharmaceutically acceptable salt thereof in inhibiting the formation, accumulation or aggregation of AP,
and in preparing a drug for 15 preventing or treating AP-associated diseases or conditions.

Preferably, said isoacteoside or the pharmaceutically acceptable salt thereof is provided for inhibiting
neuronal damage or apoptosis caused by the amyloid peptides, so as to retain, improve or restore
learning and memory abilities. Preferably, an effective dosage of said drug to a person is equivalent to

per day 20 0.2 mg;tq .09, 0 ISBAGLSRRIR A" e RBRIMBFeNHCanAtRSP ARG RalihERe ot per kg of

body weight. To better understand the above and other objects, features and advantages of the
present inventRYgragetsre seait ipedinednagilancppraachetpn efteaiisbyowrevest g er thiedkagnples with

reference to th xed drawings. 25 Bri escrpii f the Drawi Fig. 1 shows the
percentage Ieé‘%ﬁ%ﬁ@cg}%\%ﬁiﬁgﬁb@é_e%%%%\l/é%e%ﬁrtaﬁ%eég%emﬁﬁ ?ggﬁrrllé the test sample D
(isoacteoside) of the present invention possesses significant activity on reducing extracellular A131-40
accumula 'on;ggi?hz showfs hhe Eercc-f\ntage level of intracellular A131-40 of each well; Fig. 3 shows the
effects of the t srgr%rﬁfe% BneA %egfglnession; Fig. 4 shows the effects of the test samples on

A131-40 degradaBorc& P asthawadhe gitectgofitutytiescaasoplasan Aik3dsélonligadianaation; SFig. 6
illustrates the processes of formation, clearance and regation of A13; Fig. 7.illustrates the
experimental SIRBILTE 0P M RISFL IR o4 TN e intbtads anle dm e T e
exploration behawisitipgrfesmaniem of dbauratsation loig. Srshpwsdne effetss ofibie desh sastipies on the

passive avoidance response 10 performance of the rats; Fig. 10 shows the effects of the test
Samples on thU AT LB E A ARLY SRR ks, chewing Sbsiance, paiches

10 skin care products, etc.. Another object of the present invention is to provide a
drug and a method for preventing or treating AB-associated diseases or conditions.

To achieve the above objects, the present invention discloses use of
isoacteoside or a pharmaceutically acceptable salt thereof in inhibiting the
formation, accumulation or aggregation of AP, and in preparing a drug for

15 preventing or treating APB-associated diseases or conditions.

Preferably, said isoacteoside or the pharmaceutically acceptable salt thereof is
provided for inhibiting neuronal damage or apoptosis caused by the amyloid P
peptides, so as to retain, improve or restore learning and memory abilities.

Preferably, an effective dosage of said drug to a person is equivalent to per day

20 0.2 mg to 4.0 mg of isoacteoside or the pharmaceutically acceptable salt thereof
per kg of body weight.

To better understand the above and other objects, features and advantages of
the present invention, the present invention will be described in detail below taken
from the examples with reference to the annexed drawings.

25
Brief Description of the Drawings

Fig. 1 shows the percentage level of extracellular AB1-40 of each well, the

results indicating the test sample D (isoacteoside) of the present invention

possesses significant activity on reducing extracellular Af1-40 accumulation;



Fig. 11 shows the effects of the test samples on the water maze probe test performance of the rats;
15Fig. 12A-E shows the immunohistochemical staining results of the rats; Fig. 13A shows the levels
of acetylcholine in the brain cortex and hippocampus of the rats; Fig. 13B shows the levels of choline
in the brain cortex and hippocampus of the rats; 20Fig. 14A shows the activities of
acetylcholinesterase in the brain cortex of the rats; and Fig. 14B shows the activities of
acetylcholinesterase in the brain hippocampus of the rats. 25 Best Modes of Embodying the Invention

Various diseaseslgi%@eﬁ.g‘y,ﬁﬁetg]&ge%ﬁ%?ﬁm& gmgégﬁgmgg%ﬂ Q{(ﬁﬁ« gagredates. These AP

aggregates presentin shapes such as fibrils or plaques, and deposit in systems, organs, tissues or
body fluids of org&hisBshewssireitatttief drRRtesb sopntenaniohy’ Rxprasai@iore supposed that

inhibition of AP foyp ggfoirffo @g%lcmé{l%%i Sno?rﬂ%gg:rs%%g}h%rlleg%@l l%\q?lll_sw As.an.approach for effectively
|

preventing or treati}”%g AP-assoclated diseases or conditions. = n view of the above, the present
invention disclosdsigisinghiseadieasidethalihg g strantples sl bélool goagriratmaceutically

acceptable salt thereo an actiye 5 ingredient. for inhibiting (e g , redycing or preventing) AP
formaton Saccum bt 1 LA B Ar e LTI m S AR SN SAckimulation or
aggregation. 10UFRy. patéumtianes ThzkeX B chentalsschaduledion el mat studiesn, which comprises 10-70

Cistancne tubLiod 4SenGHR) o IS FloViBolEgarreRGenl dLPmGTHLD LA RBOM And various
other phenyletparfioichgheasfidies raks, known to be included in the medicinal preparation. 15In the
Present e o e eel 3P h 1 o 5 R eV avidance responce
10 performance of the rats;
Fig. 10 shows the effects of the test samples on the water maze spatial
performance of the rats;
Fig. 11 shows the effects of the test samples on the water maze probe test

performance of the rats;

15 Fig. 12A-E shows the immunohistochemical staining results of the rats;
Fig. 13A shows the levels of acetylcholine in the brain cortex and hippocampus
of therats;
Fig. 13B shows the levels of choline in the brain cortex and hippocampus of
therats;
20 Fig. 14A shows the activities of acetylcholinesterase in the brain cortex of the
rats;, and

Fig. 14B shows the activities of acetylcholinesterase in the brain

hippocampus of the rats.

25 Best Modes of Embodying the Invention
Various diseases caused by AP have a common feature: formation of AP
aggregates. These AP aggregates present in shapes such as fibrils or plaques, and
deposit in systems, organs, tissues or body fluids of organisms, causing various

diseases or conditions. It is therefore supposed that inhibition of AP formation,



isoacteoside are deemed as functional equivalents of isoacteoside. The prodrugs described herein
mean a precursor compound which can produce isoacteoside under biological conditions (in vivo or in
vitro) by hydrolysis, oxidation or other reactions. The metabolites of isoacteoside described herein
mean a compound 20 which can be produced by metabolism of isoacteoside in cells or in organisms.
When a pharmaceutically acceptable salt of isoacteoside is administered to an individual, the
pharmaceutically acceptable salt generally provides equivalent or similar therapeutic effects as

isoacteoside, apd imafhlguisghulriARE WAL RSB AGEIRPIUREIGE SHEdR-lIcray or
the like. The pharmaceu@caﬂy% ai?éceptabﬁ1 salt of isoact([:-%)g(?é may comprise ?LE not limit'to iron,
calcium, and meadreetingrdaitssastieted didvasesor Goredisiotisused herein means avoiding or delaying

occurrence of a dj iQn.i ' : . . herei ing or
stopping progresgﬁiﬂmﬁggg%?%g?ﬁgﬁ%ﬁ%z&?% gﬁ{ iiﬁidglgisualkéet A%Mﬁlﬁ@ ved or
normal status.&Jhecterensiamnlbiel opeptidepliamaasst Calty datispiabbs 8t toheoiibas 'apeantinadly refers to
those diseases or condijtjons that occur relating to formation, accu tion or aggregatjon of AP, and
partioulany reEIEOTHIA REdnOe B naS Rt g e e R SR A Rt
accumulation or aggegation, isfiduid ipaeticetiainAifrapariicsilofandiviciasisnyiti aeraintidiseases or
conditions, the 10 diseases or conditions can be considered as being associated with Aft In addition,
when AP aggr@%%rt Shewnhere that is close to occurrence of pathological features affected in certain
diseases or conditions, the i@liiseases or conditions can be also considered as being associated with Aft
The active ingredient for 4 mmlg#ﬂe,nepfovided by the present Invention can 15 be used as an additive
in food, drinks, etc¢!?-to-Aacilitate,the tisg, 'af ihibiting formation, accumulation or aggregation of Aft

The drugs or pharmat_cﬁgd;tica_l._cgm ositiorﬂsw_td_r treating A-associated diseases or conditions provided
by the present invention, WhL{h gomprises isoacteoside or the pharmaceutically acceptable salt thereof
as an active ingredient, carPcompfiSe 20 suitable carriers, diluents or excipients etc., and can be
present in powders, granules, tablets, troches, pills, capsules, aqueous or oily solutions, suspensions,
creams, ointments, gels, aerosols, suppositories, patches or any other desired forms. The drugs or

pharmaceutical c inatio | ve can be administered via oral, topical, parenteral,
Gormal, iianasel CHABST A o oL G TRt L, EERREA e VAT 5P 8 il
defined as "antie7( wndkgistitperotherofisechipeaibside ahtdny 40thnidigragpecehthef pegtedios,
dementia, which is related tq aging, has become one of the major ¢ ns in the present medical
researches relﬁﬁgaafﬁ‘ihﬁﬁ@%éééﬁs%@ﬁeﬁ%ﬁ@%h&g R Fﬁ@ﬁ‘ﬂ%ﬁ&ﬂiﬁ@ﬂ@g@@ entia.
Alzheimer's diggaisRils SeANEONHRIPEPEIRESSIVRDAIEDHRE NSt VRrtiRRASGhehasrigyizashibidat patients
gradually lose their cognition ability and show abnormal behavior, followed by a possible loss of verbal

and motion abfl¥S8S5kaE FRERWAdRRG elicdedindheimedisiad BrgpeiRbact on the patient's and
his/her 5 fgmily's |ifetaeipliiasmt mvigw o, thedvaes &f disenusnbaes Ratiams srieuasHiesemmer's

disease gradually increasing, causing severe burdens on the patient's family and the society, the
aﬂﬁ@'l@ﬁé

present invent|§ﬂa§§@§'ﬁetﬁée. pafdREiARR coupalpRishiecrrireddrited 8 RIOREHIRI's
disease for caguah i BERSAMSEYS- a precursor compound which can produce isoacteoside

under biological conditions (in vivo or in vitro) by hydrolysis, oxidation or other
reactions. The metabolites of isoacteoside described herein mean a compound

20  which can be produced by metabolism of isoacteoside in cells or in organisms.
When a pharmaceutically acceptable salt of isoacteoside is administered to an
individual, the pharmaceutically acceptable salt generally provides equivalent or
similar therapeutic effects as isoacteoside, and is physiologically tolerable without
causing adverse side effects such as allergy or the like. The pharmaceutically
25 acceptable salt of isoacteoside may comprise but not limit to iron, calcium, and

magnesium salts, etc..



In the following examples test samples listed in Table 1 were used for carrying 10 out the AP
experiments, which were compared to a Vehicle control group which was not added with any test
samples. Table 1: Test samples Symbol Test sample Purity (%) Source A Preparation containing
phenylethanoid glycosides - Tianlife(r) (referring to the extracts disclosed in US 7087252B2) B

The term “prevent” used herein means avoiding or delaying occurrence of a
disease or condition in organisms. The term “treat” used herein means sowing or
stopping progress of a disease or condition, or making an individual return back to
his improved or normal status.

5 The term “amyloid B peptide (AP)-associated diseases or conditions” generally
refers to those diseases or conditions that occur relating to formation, accumulation
or aggregation of AP, and particularly refers to the diseases or conditions that are
caused by AB. When abnormal formation, accumulation or aggregation is found
in a certain proportion of individuals with certain diseases or conditions, the

10  diseases or conditions can be considered as being associated with AB. In addition,
when AP aggregates somewhere that is close to occurrence of pathological features
affected in certain diseases or conditions, the diseases or conditions can be also
considered as being associated with Ap.

The active ingredient for AP inhibition provided by the present invention can

15 be used as an additive in food, drinks, etc., to facilitate the use of inhibiting
formation, accumulation or aggregation of Af.

The drugs or pharmaceutical compositions for treating AB-associated diseases
or conditions provided by the present invention, which comprises isoacteoside or
the pharmaceutically acceptable salt thereof as an active ingredient, can comprise

20 suitable carriers, diluents or excipients etc., and can be present in powders,
granules, tablets, troches, pills, capsules, aqueous or oily solutions, suspensions,
creams, ointments, gels, aerosols, suppositories, patches or any other desired forms.
The drugs or pharmaceutical combinations described above can be administered
viaora, topical, parenteral, dermal, intranasal, ocular, intraocular or other routes.

25 In the context, the term “or” is generally defined as “and/or”, unless it is
otherwise specified.

Along with the aging of the population, dementia, which isrelated to aging, has
become one of the major concerns in the present medical researches related to

senile diseases. Alzheimer's disease is the most common type of dementia.



Echinacoside 99 Sinphar Lab. C Acteo side 97 Sinphar Lab. D Isoacteo side 97 Sinphar Lab. 15The
chemical structures of echinacoside, acteoside and isoacteoside are shown below: Echinacoside:

Alzheimer's disease is a chronic progressive neurodegenerative disease,

characterized in that patients gradually lose their cognition ability and show

abnormal behavior, followed by a possible loss of verbal and motion abilities, and

thus Alzheimer's disease easily makes a great impact on the patient's and his/her

5 family's life qualities. In view of the trend of the number of patients suffering

Alzheimer's disease gradually increasing, causing severe burdens on the patient's

family and the society, the present invention selects the amyloid beta peptides (Af)
which are more related to Alzheimer's disease for carrying out experiments.

In the following examples test samples listed in Table 1 were used for carrying

10  out the AP experiments, which were compared to a Vehicle control group which

was not added with any test samples.

Table 1: Test samples

Symbol Test sample Purity (%) Source
Preparation
® o Tianlife®

containing _

A _ — (referring to the extracts

phenylethanoid _ _
_ disclosed in US 7087252B2)

glycosides

B Echinacoside 99 Sinphar Lab.

C Acteoside 97 Sinphar Lab.

D | soacteoside 97 Sinphar Lab.

15 The chemical structures of echinacoside, acteoside and isoacteoside are shown

below:



Acteoside: Ho Ho HO--p ,5 -0\ pH r--6 oHo 5HO/ Isoacteoside: 10 Example 1: Neuroblastoma cell
culture Wild-type human neuroblastoma cells (SH-SY5Y) were cultured in Eagle's Minimum essential
Medium (EMEM) / Ham's F12 medium (1:1 mixture) (containing 10% FBS, 10 units/ml penicillin,
10g/ml Streptomycin). Wild-type mouse neuroblastoma Neuro-2a cells were cultured in minimum
essential medium 15 (MEM) (containing 10% FBS, 10 units/ml penicillin, 10g/nil Streptomycin).
Example 2: The effect of each test sample on extracellular Allt1-40 accumulation The medium of the
wild-type human ey gara SH-SY5Y cells in Example 1 were switched into chemical defined
medium (EMEM/F12 medium (Cat.N0.12500-062), Hepes 5miVI, Glucose 0.6%, NaHCO3 3mlVI,
Glutamine 2.5 mi\4, Inquiﬁ Rg/ml, Transferin 100 Rg/ml, Progestrone 20 nM, Putrescine 60 5 RM,
Sodium selenite 30 nM, Hi in 2 Rg/m1l). h well contained 1x105 SH-SY5Y cells in 300 pi of
culture medium. Thirty nmnutes later, eac bwas treated with the test samples A-D given in Table 1
respectively at a copgentréfion ohNsg R or 24 hours. After that, the level of A131-40 in the medium
of each well was %Qwu rA131-40 immunoassay kits (Catalog # KHB3482 10Invitrogen).
Human neuroblastoma $H-SY5¥ cetls cause extracellular accumulation of A13. Fig. 1 shows the
percent level of A131-40 in theegdium of each SH-SYS5Y well, based on the percentage level in
Vehicle control group which is, t treated with any test sample. The results were shown in mean
standard deviation (SD) form”

Acteoside:
HO N o
HO HO‘}O
o "0 OH
s oud “OH
HO@J )\:2
< OH
5 HO
| soacteoside:

LV N LN _ L s UOH
rr " T
e 0. O S
HG OH

10 Example 1: Neuroblastoma cell culture
Wild-type human neuroblastoma cells (SH-SY5Y) were cultured in Eagle's
Minimum essentiadl Medium (EMEM) / Ham's F12 medium (1.1 mixture)
(containing 10% FBS, 10 units/ml penicillin, 10pg/ml Streptomycin). Wild-type
mouse neuroblastoma Neuro-2a cells were cultured in minimum essential medium

15 (MEM) (containing 10% FBS, 10 units/ml penicillin, 10pg/ml Streptomycin).

Example 2: The effect of each test sample on extracellular AB1-40

accumulation



15 Significant difference between the Vehicle control group and the test sample-treated groups were
indicated by *., P<0.05, *.*, P<0.01, and ***, P<0.001. Referring to Fig. 1, in comparison with the
Vehicle control group, the test samples A (preparation containing phenylethanoid glycosides) and C
(acteoside) reduced the level of A131-40 by about 20%, and D (isoacteoside) reduced the level 20 of
A131-40 by about 47.44 16.62%. The results in Fig. 1 suggest that the test sample D (isoacteoside)
possesses significant activity on reducing extracellular A131-40 accumulation. Example 3: The

effect of each testsample AR 3B g HaRBN aFaR e Syapined iLgs

SH-SYSY cells in 300 pi of culture medium. Atter the SH-SY5Y cells of each well were individually
treated with thExesisanpleer A sivdchedoimte rihetio aabfdsdi regl rmedbin M GdA 4t 2venstihamidually

prepared from fzr’iq‘q a AU A;%B -AD i di f W S
determined wiﬁa\r@én %’ir&%ﬁ%oassa’y%%? agé%’%% nvitgggn. %\@2 shows
the percentagenielielmshimirdcellglar AT8nsforof $60 SigHNwithdeasedoAtheV/dhittescoretred group
which is npt treated with any test.sample. 5Referrin Fig. 2, it is,indicated that the test saeples A-D
o ot sighiicatly SRS LEEI s e o 2 i S Lt B Ao 100 smmple or
APP expressiGHESEH Webltoiiaoe gulxfl 0ol tGH-odivimaellSTihid)Grphofesutitéic eackliweil TAAfter the
SH-SY5Y cellg of each.well were individually treated with the fest samples A-D at a concentration of
50 Rami for 21T BB SRS E LR horRgar CORINAED AOTREDeL B 7.5, 1
mIVI EDTA, 199 5ol VibMaGsr 2% 18Er40, A fieb4hRiVidk, 18vieosnadaraiinin, tA0 Medmhiestpentin). Cell
debris was removed by centrifu&ation. Proteins were separated by 15 SDS-polyacrylamide gel
electrophoresi¥ SHd VA& & HRC a%favgmowD@mwﬁé%um&%%%ﬁaﬁ%% PP
amounts fgy immyReRet)(antiAP1-17, 6E10 or anti-APP C-terminal antibody) Fig. 3 shows the effects

of the test samples A-D on APP expression in the cells, expressing as percentagiz(‘e,‘ based on the
Vehicle control grBuamRee s ivarmediod with elp reatssanprechulanacimiiagon of Afkeen that

the test sampleg,ADHNOLHopNRLSHUIatE APR SKRIPSSIaN: Fxample,peihe sffestaheashtest

sample on extracellular 41-40 degradation . o _
ased on the percentage level in Vehicle control group which is not treated with

any test sample.  The results were shown in mean + standard deviation (SD) form.

15 Significant difference between the Vehicle control group and the test
sample-treated groups were indicated by *, P<0.05, **, P<0.01, and, ***, P<0.001.
Referring to Fig. 1, in comparison with the Vehicle control group, the test
samples A (preparation containing phenylethanoid glycosides) and C (acteoside)
reduced the level of AB1-40 by about 20%, and D (isoacteoside) reduced the level

20 of AB1-40 by about 47.44 + 16.62%. The results in Fig. 1 suggest that the test
sample D (isoacteoside) possesses significant activity on reducing extracellular

APB1-40 accumulation.

Example 3: The effect of each test sample on intracellular AB1-40

25 accumulation
Each well contained 1x10° SH-SY5Y cells in 300 pl of culture medium.
After the SH-SYS5Y cells of each well were individualy treated with the test
samples A-D at a concentration of 50 pg/ml, cell homogenate was individually

prepared from cells of each well, and the amount of AB1-40 in the medium of each



25Mouse neuroblastoma Neuro-2a cells will release A-degrading enzymes in the chemical defined
medium, but will not produce detectable amount of AP in the medium. The Neuro 2a cells were
incubated in the medium for 24 hours, and then the medium were drawn out without cells. The medium
were individually treated with the test samples A-D at a concentration of 50 Rg/ml and 10 ng synthetic
A131-40 for 24 hours, and then the effects of each test sample on promoting the enzymes in the
medium were examined. The remaining A131-40 amount of each well was analyzed by Human
A131-40 Immupaassay JdIsHGALINGH KRR SNty GBI RIS IR A PRIC 9848, compared
with the Vehicle 5 control group. Referring to Fig. 4, the test sample D (Isoacteoside) does not
accelerate A13nyélgegenlion. Example 6: The effect of each test samples on 41-42 oligomerization
Dried Human A131.-42,w, ken. out from the refrigerator uili d t erature.
A131-4 was disaed T L DA R huse b e R T LAt ST TR v anc
was then placédasetroonthevishralereofira ngrogurwhien As 3DU dkaredP wolltiany viest sthquabeed by

Hamilton syringe, and was then dried un%:ar eam aof nitrogen gas, followed by. storing at a
temperatu?é og-q%'.ngl%)l'-{i%rg?é&e'a WI cﬁ%ﬁf&\%@h |stg§1v§8qm%§8£§ﬂarqg vr\]/%%gé il anﬁy
vibration-incuhaiies witha txdhtrnendcohadatidesifs@pnple at a concentration of 50 ug/m1 and at 4 O for 24

hours to prepare A131-42 oligomers. The level of A131-42 oligomerization was analyzed by thioflavin
T fluorescence (Ex=450 nm, Em=482 nm). Fig. 5 shows the effects of the test samples A-D on

A131-40 oligomgsizaientimhe piece piagstRefesirgpie big ARrhexfreksamples A (preparation
containing phenyletef%%noid I cosi.deﬁa), Bieghinacoside), C (actegside) and D (isoacteaqside) were
g

found to possess it%@%r%qmﬂm Q135 G merrtistidh, Whe i iss4EEEsIEYB T Was able to
significantty inpipierARRL 22 sgmerzatisin PRl é@Yindiveduslly SreatéspagtaogidetéR) can

significantly inhibit A131-42 25 oligomerization, and further inhibit AP from forming fibrils or senile

plaques. FigS8MMRstraleR tiié BrorusaddaiedmatioR, HEahroE 24d Bgigiegtitforrelisavere

(Pharmacologyémbgerreiiirad?Rgeni 28 Bt ks iIneh PP aHth e extragetdanA 18@agumulation
(2) in the medium will be affected by intracellular A13 accumulation (2), APP expre_ssmn(%s% A13

degradation (4)a61:3 Oty dRettzatidhM sl Mad' At 3l atinie sy At Boreiiey tiruperidslilts i cell
studies in Exaa‘&gjﬁg 2\}56, ‘?érﬁ@%@ar‘fﬁ toé&%g&bmples %&@CW%Q%@&'&@eWe in

reducing the extracellular AP accumulation (1) in the medium and is able to significantly inhibit AP
oligomeritatioSIgsY; RohieaN4 anisisogsl & eapphAIRSSagare y¥dien theadiansker Besie S \HeFeffect of
isoacteoside (R).gi[&ALIG Bﬁg'&'f' LA ARCITASBUAN ddd é—éﬁ% BURRAGIEDR|siE pphancing
the intracellular AP accu’mﬂ?gt?%%ﬁ (2), re%uénn tﬁne APP expresslslsoﬂr}p o?lt e ce?@, or gﬁaﬁcing
extracellular AGEIEpadatiohRR Citdgnialefotidbedygested that the effect of isoacteoside (D) is directly

on the reducing oLoP JQIRRKIRe LYBLRHF R et QRTHRASHI B Arels Slppeasfifigplugceptable
expressing as percentage, based on the Vehicle control group which is not treated
20 with any test sample. Asshown in Fig. 3, it is seen that the test samples A-D do

not down regulate APP expression.

Example 5: The effect of each test sample on extracellular Ap1-40
degradation

25 Mouse neuroblastoma Neuro-2a cells will release AB-degrading enzymes in the
chemical defined medium, but will not produce detectable amount of AP in the
medium. The Neuro 2a cells were incubated in the medium for 24 hours, and
then the medium were drawn out without cells. The medium were individually

treated with the test samples A-D at a concentration of 50 pg/ml and 10 ng



used as an active ingredient for inhibiting formation, accumulation or aggregation of Aft Therefore, it is
expected that isoacteoside (D) can be provided for effectively inhibiting neuronal damage or apoptosis
caused by AP, and further for retaining, improving or restoring learning or memory abilities. In addition,
15 according to those results above, isoacteoside (D) or the pharmaceutically acceptable salts thereof
can be provided for preventing or treating AP-associated diseases or conditions, as well as for
inhibiting formation, accumulation or aggregation of Aft The described AP-associated diseases or

Condiions compHARAL! ABLIDI % 20 NFNAIT GRS GRS U EROBING T RELIGHIp ket Dody
dementia, Dowh syndrome, hereditary cerebral hemorrhage with amyloid (HCHWA) Dutch,
Parkinsonism-piesmeiitig cbenpheyonsGuahe, Gerebinalveenyloidangidpathlys irshmiongddl rfositis,
frontotemporal. dementi e-r m lar ratio ick's. di n h In addition,
even hough 10 RS e B e e T o S SR A ol 1 o
the AP can alsb K6iB3462 bivéir pgat)dexipaessiagtes pexnsntagehasesinsparasiesitbthve Msbiabeeoside (D)

possesses excellent effects o ucing the_formatjon, accumulati r aggregatiqQn pf Aft In the
Following Exartpath Sy et TS BE L B AR S e B 200 g,
were obtaineddtoeteBiel ASC€raditvan. Co. Ltd.. The SD rats were infused intracerebroventricularly

with A131-42 to cause neuronal damage, affecting their memory and learning ability, and leading to
form senile plaque-like aggregates in the rat's brain, being used as an animal model of Alzheimer's

disease. 5 AlziimepR s Taece flotn 8l Brdeldsilarply dhlR FRADB1IsNIG K RIdar example,
Nabeshima et al. (Neuroscience Letters (1994) 170: 63-66)(British Journal of Pharmacology (1999)

126: 235-244). THRFEEsER L ASE BB FGRAR AL ER0h BE ARG AneALHREMRE 18ft cerebral

ventricle therepfoMteimssavingrlp thg ingisions, thesaisdvarel retumed tpdithatocagesparel 7
illustrates the experimental schedule for animal studies. The exPIoration behavior tests were carried

out on day 7, téPELLR & SO0REHEE Rephidg M s @ dra e8! acrbAl d20™ BTN e S iAer maze
tests were cartigg qoday HAJov.a0dihe RIRJASIMRIR GOIES ULARTEN Wrialler g start of

A131-42 infusion. The experimental groups were shown in Table 2. The Sham 15 group was treated
with TFA solutV#s 6eroo eduine - ieaa0b Aideaanars, followed by storing at atemperature

of -200J. AP1-42 treated with HFIP was dissolved in PBS, and was
15 vibration-incubated with treatment of each test sample at a concentration of 50
pg/ml and at 40 for 24 hours to prepare AB1-42 oligomers. The level of AB1-42
oligomerization was analyzed by thioflavin T fluorescence (Ex=450 nm, Em=482
nm).
Fig. 5 shows the effects of the test samples A-D on AB1-40 oligomerization in
20 percentage. Referring to Fig. 5, the test samples A (preparation containing
phenylethanoid glycosides), B (echinacoside), C (acteoside) and D (isoacteoside)
were found to possess activities on inhibiting AB1-42 oligomerization, wherein
isoacteoside (D) was able to significantly inhibit AB1-42 oligomerization by 98.93
+ 1.70%. That is to say, isoacteoside (D) can significantly inhibit AB1-42
25 oligomerization, and further inhibit AP from forming fibrils or senile plaques.
Fig. 6 illustrates the processes of formation, clearance and aggregation of AP
(Pharmacology & Therapeutics (2005) 108: 131). It is shown that the
extracellular AB accumulation (1) in the medium will be affected by intracellular

AP accumulation (2), APP expression (3), AP degradation (4), AP oligomerization
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0.1% trifluoroacetic acid), and the other experimental groups were treated with 0.5 R1 of A131-42
dissolved in TFA solution per hour, corresponding to 300 pmo1/12R1 of A131-42 (Tocris 1428 ; MW :
4514.08) per day. The test samples were administered orally to the rats, 1 hour before the tests (i.e.,
the exploration 20 behavior tests, the passive avoidance learning tests, and the water maze tests)
throughout the experimental period. Table 2 shows the conditions for each experimental group,
wherein D is isoacteoside shown in Table 1, and Aricept is a commercial drug for treating dementia

such as A'Zhek@ﬁe&}?dd}'?frﬁﬁnéﬁ'o ﬁfﬂ ﬁ%@&?lﬁﬁ%%rﬁa%%%@‘hf&ﬁ?@éﬂ%ﬂb%@iRPEQ&%F&H'ed water

(ddH20) every day, 25 were admiinistered orally by stomach tube. In Examples 7 t0 11, the
results were s@otontn asecPMpripddal thevigtosaBP psofimCSignaiters deférnte: eiéeate ithe A131-42

control group gngl the Ofg" & %é@ﬁn” ?k'/]x Iroé‘&%ﬂﬁfﬁig‘ﬁifﬁe% Ye hedtulPand Qe @nd =

P<0.001. All rats wére sacrif rains were removed, cut Into slices and stained.
NeurotransmitsegafveastbismtebtedA [T allig@némmtaireXperimbrehd esigump@oeedosdnoiickrt AP

(intracerehroveguieU NS AR 4% SARELE SRS G Y RS8R B BRlEing
extracellular AP accumulation (1) is not due to isoacteoside enhancing the
intracellular AP accumulation (2), reducing the APP expression (3) of the cells, or
enhancing extracellular AP degradation (4). It is therefore suggested that the
effect of isoacteoside (D) is directly on the reducing of AP formation.

10 In summary, isoacteoside (D) or its pharmaceutically acceptable salts can be
used as an active ingredient for inhibiting formation, accumulation or aggregation
of APB. Therefore, it is expected that isoacteoside (D) can be provided for
effectively inhibiting neuronal damage or apoptosis caused by AP, and further for
retaining, improving or restoring learning or memory abilities. In addition,

15 according to those results above, isoacteoside (D) or the pharmaceutically
acceptable salts thereof can be provided for preventing or treating Ap-associated
diseases or conditions, as well as for inhibiting formation, accumulation or
aggregation of Ap.

The described AB-associated diseases or conditions comprise but not limit to

20 Alzheimer's disease, mild cognitive impairment, Lewy body dementia, Down
syndrome, hereditary cerebral hemorrhage with amyloid (HCHWA) Dutch,
Parkinsonism-dementia complex on Guam, Cerebral amyloid angiopathy,
incluson body myositis, frontotemporal dementia, age-related macular
degeneration, Pick’s disease, and others. In addition, even though the described

25 AP is exemplified by AB1-40 at most or highly fibrillogenic AB1-42, the AP can
also comprise other peptide fragments.

Among the test samples above, isoacteoside (D) possesses excellent effects on
reducing the formation, accumulation or aggregation of AB. In the following

Examples 7 to 11 illustrated below, male Sprague-Dawley (SD) rats, weighed

-11-



Sham group TFA solution ddH20 12 A131-42 control group A131-42 12 D 2 5 mg/kg D2 5 mg/kg 12
D 5 mg/kg D5 mg/kg 12

250-300 gm, were obtained from BioLASCO Taiwan Co. Ltd.. The SD rats were

infused intracerebroventricularly with AB1-42 to cause neuronal damage, affecting

their memory and learning ability, and leading to form senile plaque-like

aggregates in the rat’s brain, being used as an animal model of Alzheimer's disease.

5 Alzheimer's disease animal model induced by AP can be referred to, for example,

Nabeshima et a. (Neuroscience Letters (1994) 170: 63-66)(British Journal of
Pharmacology (1999) 126: 235-244).

The rats were anesthetized for implantation of an infusion cannula into the left

cerebra ventricle thereof. After sewing up the incisions, the rats were returned to

10 their cages. Fig. 7 illustrates the experimental schedule for animal studies. The

exploration behavior tests were carried out on day 7, the passive avoidance

learning tests were carried out on day 8 and 9, the water maze tests were carried on

day 10 to 13, and the probe tests were carried out on day 14, after the start of

APB1-42 infusion. The experimental groups were shown in Table 2. The Sham

15 group was treated with TFA solution (64.9% sterile ddH20, 35% acetonitrile,

0.1% trifluoroacetic acid), and the other experimental groups were treated with 0.5

ul of AB1-42 dissolved in TFA solution per hour, corresponding to 300 pmol/12ul

of AB1-42 (Tocris 1428 ; MW : 4514.08) per day. The test samples were

administered orally to the rats, 1 hour before the tests (i.e., the exploration
20 behavior tedts, the passive avoidance learning tests, and the water maze tests)
throughout the experimental period. Table 2 shows the conditions for each
experimental group, wherein D is isoacteoside shown in Table 1, and Aricept is a
commercial drug for treating dementia such as Alzheimer's disease. All the test
samples were prepared freshly with deionized distilled water (ddH20) every day,
25 and were administered orally by stomach tube.
In Examples 7 to 11, the results were shown in mean + standard deviation (SD)
form. Significant difference between the AP1-42 control group and the other
experimental groups were indicated by *, P<0.05, **, P<0.01, and, ***, P<0.001.

-12 -



Aricept Aricept 0.75 mg/kg 12 5 Example 7: Exploration behavior tests and apparatus An
exploration behavior test apparatus consisted of a box (40cm x 40cm x 40cm) and a stainless steel
bottom board with 16 holes of a diameter of 3cm, wherein these holes were spaced 4 cm apart and
were at a distance of 7 cm from 10 the side edge. The entry counts of each rat were recorded for 10
minutes. Fig. 8 shows results of the exploration behavior tests performed by the rats according to
Table 2. Referring to Fig. 8, intracerebroventricular infusion of A131-42 decreases the exploratory
activities of the rajgy 3agkledesLeaela D (PRAGICRRAIN andevisrplaie QlfefiuedomnIRying the
exploratory actlvmes of 15 the rats, wherein the test sample D (isoacteoside) 5mg/kg shows better
effects than AstRiped. 7 3veyraly mm&eg\/@ammame response tests A passive avoidance
apparatus is consisted of a light compartment, a dark compartment and a guillotine door between the
two compartments.  Each rat was placed in the light compartment while the guillotine door was
open. The rats, WFh"mlbIeaﬁlékeﬂndtexperkﬂaehtadﬂﬂgartment within 90 seconds, were 5selected to be

tested in this experiment—On-the-training-trialeach-of the ele"*f‘d rats-wa ao tneividaathyput in the
light compartment while the guillotine door szd(% Upon enterlnegtt%%o compartment, the
guillotine door was closetoausl an ele(¢mjmiaum}vmcg1|\wn (adthnisteredioeatigrk cRatpartment
through the floor for five seconds. After that, .ti}e .
INfusion) by stomach tube)
Sham group TFA solution 12
APB1-42 control ddH20
12
group
D 2.5 mg/kg D 25mg/kg 12
APB1-42
D 5 mg/kg D 5mgkg 12
Aricept
Aricept ep 12
0.75 mg/kg

Example 7: Exploration behavior tests and apparatus

An exploration behavior test apparatus consisted of a box (40cm x 40cm X
40cm) and a stainless steel bottom board with 16 holes of a diameter of 3cm,
wherein these holes were spaced 4 cm apart and were at a distance of 7 cm from

10 thesideedge. The entry counts of each rat were recorded for 10 minutes.

Fig. 8 shows results of the exploration behavior tests performed by the rats
according to Table 2. Referring to Fig. 8, intracerebroventricular infusion of
AP1-42 decreases the exploratory activities of the rats, and the test sample D
(isoacteoside) and Aricept are effective in improving the exploratory activities of

15 therats, wherein the test sample D (isoacteoside) 5mg/kg shows better effects than
Aricept 0.75mg/kg.

Example 8: Passive avoidance response tests
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10 rat was removed from the dark compartment and was put back into its home cage. Twenty four
hours after the training trial, the rats were individually put in the light compartment while the guillotine
door was open, and the step-through latency (STL) of each rat was recorded. Fig. 9 shows the passive
avoidance response results of the rats according to 15 Table 2. Referring to Fig. 9,
intracerebroventricular infusion of A131-42 causes a significant impairment of the passive avoidance
learning response for the rats, and the test sample D (isoacteoside) and Aricept reverse the passive

avoidance Iearnin/g i?g%%ﬂi%@@?%ﬁ?%@édﬂg rgﬁrgvgam’g% QlfHﬁQﬁ 05%5,?,(1-42. As

shown in Fig. 9. the sample D (isoacteoside) 2.5 mg/kg shows equivalent 20 efféct with Aricept 0
75mg/kg, and ee8Rastreent gledm gy kaiteesiae) Bewpin tbrdwe compadments.than Aricept 0.75mg/kg.

Example 9: Water esis.| %} le. Y int r drants,
and a hidden plat#f'.)gr?{F V?I%Es\%lé%a (la %ﬁﬁi%ﬁgéﬁ%ﬁfﬂﬁ w@lﬁvt?rﬁee Q(Fé%?%éc%n{%g below the
surface of watepeBach hetratss\gihvein enteradbilstovitre alarik covgiaofnieot Wollie pPBrsdeyndsovenautes for
each trial go find tehc? igéjgg &i&ggwth@&ﬁrsﬁ trialtwas performed for the spatial performance test.
Each rat was alfowed 10 Swirra maximurm ot 120 Seconds to find the hidden platform. When

successful, the raOnabeathainiatardd; sesobnof it gebeciddoratihiey adatidimduill pquuacestfalligithin the
aborted time period, the rat w iven a score of 120 seconds and then put gn the platform, allowing a
S0-sscond reckEREH s SHALEI [ 0 p SR U (BN By, O
the fifth day, thpimoalengigttheguiketinkelnawassitinect canditer eiectddedehaakdreaadiven tas placed
in the 5 first quadrant and was given a swimming period, of 60 seconds. The time_for each rat spent in
the quadrant vHE/ELHBURAIIH GRARFFHTGERIBEPUA PRIV e one A NRGE0 shows
results ofithe spaligirerfRieancsmentsdekieomperidhe-ptimaihin BatNerto arthbige Edgehows results
of the probe tests_lperformed by the animals in 10 Table 2. Referring to Fig. 10 and Fig 11, it is shown

that deficits of the WA FRFeNQYEE A58 Fp HAHU 8% Hiph BB e Wete dRduddusli npd inzhein be
improved by theyksicranaRipdA(sAREIeRYEA) RIKEQTEERIasHsIaTheatep b (ige AgieRside) 5
mg/kg shows better effects than Aricept 0.75mg/kg
(STL) of each rat was recorded.
Fig. 9 shows the passive avoidance response results of the rats according to
15 Table 2. Referring to Fig. 9, intracerebroventricular infusion of AB1-42 causes a
significant impairment of the passive avoidance learning response for the rats, and
the test sample D (isoacteoside) and Aricept reverse the passive avoidance learning
impairment of the rats caused by intracerebroventricular infusion of AB1-42. As
shown in Fig. 9. the test sample D (isoacteoside) 2.5 mg/kg shows equivaent
20 effect with Aricept 0.75mg/kg, and the test sample D (isoacteoside) 5 mg/kg shows

better effects than Aricept 0.75mg/kg.

Example 9: Water mazetests
In this example, the water maze pool was divided into four quadrants, and a
hidden platform was located in the fourth quadrant and was submerged 1.0 cm
25 Dbelow the surface of water. Each rat was given two trials with an interval of four
hours per day, two minutes for each trial to find the hidden platform. The first
trial was performed for the spatial performance test. Each rat was alowed to
swim a maximum of 120 seconds to find the hidden platform. When successful,
the rat was allowed a 30-second rest period on the platform. If unsuccessful
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Example 10: Immunohistochemical staining of rat's brain 15After the water maze performance tests,
all rats were decapitated and their brains were rapidly removed from the skull, and then
immunohistochemical staining for A131-42 in the hippocampus section of their brains. Fig. 12A-E
shows immunohistochemical staining results. In Fig. 12B, a number of plaques were found in the brain
of the rat continuously infused with A131-42. In Fig. 12C 20 and Fig. 12D, few plaques were found in
the brain of the rat treated with the test sample D (isoacteoside) 2 5 mg/kg, and almost no plaques

were found in {eHHFARCLIBRAG R YAINABS 4eRIS Qéﬁ%‘&%ﬁﬂ&’%ﬂ&ﬂ@i’afi”g Fig.

12C to Fig. 12E, It is obvious that the plaques in the brain of the rat treated with the test sample D
(isoacteoside) pvireni¢be Mhaliicias Al ave myaan30F sheonst testieati 08with eriseaital Aegdeningrethe

results, the te m ' ﬂﬂ&)' ' e 4n inhibjting ' ean; ues from
aggregation. é@?np\{%?f?p%rotrazlsgjrrﬁl)t(@rriqgﬁ%s’%#&%ptgzganﬁﬁp{gé?awn%p%sa%f ?r%gq & ter the
water maze pefaifioranvesdsiraiwaysirend i eapitatear @ pdah eind eaicts ratensasbhidsdrientbeed from

the skull. Accogding to Glowinski and lversen, the brain cortex a ippecampus-yere separated, and
thon each bor LA S AT s T B o AR o B v <
Na-phosphatedaafiera{ pspeniB) riathengugdizgttivehens tea thididers pibtfenmotiecateditiees aecbtiedevels of

enzymes. Table 3 aﬁd 'IA%BIeF%{espectively show concentrations of neurotransmitter dopamine (DA)

and its metab HQQQ HVA) in brain cortex and hippocampus of the rats according to Table
2. Referring to Tapig. 3 @rtolablesdltd 0fAhs bl dqmudaneariod teye serfidimecasiemaragi hiplkocampus

of the rats, and the test sample D (isoacteoside) and Aricept reverse the decrease in DA levels in the
cortox and hipBbLERECs B KO- bl vy R FotHe ProBa s SEATAUE TS IR R e
DOPAC apd Hyahilevels Retbeibtpto Frocatesnaf the rBts idGerbne thiheiexeiesiofethis wagawn in Table
2 DOPA HVA

maze spatial performance and the probe test caused by AB1-42 can be improved by

the test sample D (isoacteoside) and Aricept, and the test sample D (isoacteoside) 5

mg/kg shows better effects than Aricept 0.75mg/kg.

Example 10: mmunohistochemical staining of rat’s brain

15 After the water maze performance tests, all rats were decapitated and their
brains were rapidly removed from the skull, and then immunohistochemical
staining for AP1-42 in the hippocampus section of their brains. Fig. 12A-E
shows immunohistochemical staining results. In Fig. 12B, a number of plagues
were found in the brain of the rat continuously infused with AB1-42. In Fig. 12C

20 and Fig. 12D, few plagues were found in the brain of the rat treated with the test
sample D (isoacteoside) 2.5 mg/kg, and amost no plaques were found in the brain
of the rat treated with the test sample D (isoacteoside) 5Smg/kg. Comparing Fig.
12C to Fig. 12E, it is obvious that the plagues in the brain of the rat treated with
the test sample D (isoacteoside) were less than that in the brain of the rat treated

25 with Aricept. According to the results, the test sample D (isoacteoside) is

effective in inhibiting AP forming or cleaning plaques from aggregation.

Example 11: Neurotransmitterslevelsin cortex and hippocampus of rats
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DA Sham 16.75+1.70" 371+058 Vehicle 11,66+1.13 2.760A3 133023 D 2.5 irkg/1,-,g- 533,3 ),92+0.5S
L..'7.-0,43 D 5 ning 1.3,S03,03 7.74+0.69 3,840.47

After the water maze performance tests, all rats were decapitated and their
brains were rapidly removed from the skull.  According to Glowinski and Iversen,
the brain cortex and hippocampus were separated, and then each cortex and
hippocampus were weighed and were homogenized by addition of 50 mM

5 Naphosphate buffer (pH 7.8) for analyzing the concentrations of neurotransmitters
and the levels of enzymes.

Table 3 and Table 4 respectively show concentrations of neurotransmitter
dopamine (DA) and its metabolites (DOPAC and HVA) in brain cortex and
hippocampus of the rats according to Table 2. Referring to Table 3 and Table 4,

10  AP1-42 decreases DA levels in the cortex and hippocampus of the rats, and the test
sample D (isoacteoside) and Aricept reverse the decrease in DA levels in the

cortex and hippocampus of rats caused by Al 1-42.

Table 3: DA levels and its metabolites DOPAC and HVA levels in the brain
15  cortex of the rats according to the experiments shown in Table 2

DOPAC HV DA
Sham 16.75+1.70* 3.710.58 3.9240.44*
Vehicle  11.66+1.13 2.76+0.43 2.33+0.28
D 2.5 mgflg 12.53+3.33 2.92+0.58 2.67+0.43
D5mghkg 13.80+3.03 2,74+0,69 3,8440.47*
Aricept  10.49+2.38 2.42+0.78 3,10+0.46
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Aril: ept 1ii.49+2,3g 2 400 75 3.100.46  Table 4: DA levels and its metabolites DOPAC and HVA
levels in the brain hippocampus of the rats according to the experiments shown Table 2 DOPAC
FIVA Sham 5.87+0S2 3.,.680.41 5.36025' Vehicle 5i3ft8Q

Table 4: DA levels and its metabolites DOPAC and HVA levels in the brain
hippocampus of the rats according to the experiments shown Table 2

DOPAC HVA DA
Sham 5.87+0.92 3.68x0.41 5.36+0.75™*
Wehicle  51340.80 3.39+0.36 1.00+0.21
D 25mghks 4.95+1.15 3.68+0.46 5.41+1.50"
D 5mghks 4132045 3.20+0.25 4 07 H).59**
Anicept 3.19+1.00 2.45+0.33 1.33+0.37
5 Fig. 13A shows the levels of neurotransmitter acetylcholine in the brain cortex

and hippocampus of the rats according to Table 2, and Fig. 13B shows the levels
of choline in the brain cortex and hippocampus of the rats according to Table 2.
Referring to Fig 13A and Fig. 13B, AB1-42 decreases acetylcholine levels in the
brain cortex and hippocampus of the rats, and the test sasmple D (isoacteoside) and
10 Aricept reverse the decrease in acetylcholine levels in the brain cortex and
hippocampus of rats caused by AB1-42, wherein the test sample D (isoacteoside)
5mg/kg is particularly potent.
Fig. 14A and Fig. 14B show the activities of acetylcholinesterase in the brain
cortex and hippocampus of the rats according to Table 2 respectively. Referring
15 to Fig 14A and Fig. 14B, AB1-42 increases acetylcholinesterase activities in the
brain cortex and hippocampus of the rats, and the test sasmple D (isoacteoside) and
Aricept reverse the increase in acetylcholinesterase activities in the brain cortex
and hippocampus of rats caused by Ap1-42.
Since AP aggregates cause cell damage, and further lead to various diseases or
20 conditions. According to the results from cell studies in Examples 2 to 6,
isoacteoside (D) is effective in inhibiting formation, accumulation or aggregation

of AP, further preventing AP from forming aggregates, and thus isoacteoside can
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3.390.36 1.00'401 D 2.5 mg/kg 4.9S_ 3 68+0.46 5.41-1.30' D 5 mg/kg 4,130.45 3.29a75 _Adic ept
3,1944,00 1450.33 133+0.31 5Fig. 13A shows the levels of neurotransmitter acetylcholine in the brain
cortex and hippocampus of the rats according to Table 2, and Fig. 13B shows the levels of choline in
the brain cortex and hippocampus of the rats according to Table 2. Referring to Fig 13A and Fig. 13B,
A131-42 decreases acetylcholine levels in the brain cortex and hippocampus of the rats, and the test
sample D (isoacteoside) and

be used in preventing or treating Alzheimer's disease or other Ap-associated
diseases or conditions.

The results from animal studies in Examples 7 to 9 show that isoacteoside

possesses significant effects on improving memory or learning deficits induced by

5 AB. According to Example 10, isoacteoside is effective in inhibiting AP forming

plaques by aggregation or in cleaning plaques. Besides, according to Example 11,

isoacteoside can reverse the decrease in neurotransmitter levels caused by AB1-42,

and therefore it is effective in improving deficits of memory or learning abilities.

The above cell and animal studies results indicate that isoacteoside or its

10 equivalent pharmaceutically acceptable salt can be administered to a person in a
daily therapeutically effective amount of about 0.2 mg/kg to 4 mg/kg_(i.e, a
recommended dosage of an adult weighted 60 kg of about 12 mg - 240 mg), and
used as an approach for preventing or treating Alzheimer's disease or other
ApB-associated diseases or conditions.

15 Although the present invention has been disclosed by several preferred
embodiments described above, they are not for limiting the present invention.
Various equivalent replacements and modifications made without departing from
the spirit of the present invention by those skilled in the art should be still within
the scope of the appended claims.
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10 Aricept reverse the decrease in acetylcholine levels in the brain cortex and hippocampus of rats
caused by A131-42, wherein the test sample D (isoacteoside) 5mg/kg is particularly potent. Fig. 14A
and Fig. 14B show the activities of acetylcholinesterase in the brain cortex and hippocampus of the
rats according to Table 2 respectively. Referring 15 to Fig 14A and Fig. 14B, A131-42 increases
acetylcholinesterase activities in the brain cortex and hippocampus of the rats, and the test sample D
(isoacteoside) and Aricept reverse the increase in acetylcholinesterase activities in the brain cortex
and hippocampus of rats caused by A131-42. Si ej@ggregates cause cell damage, and further
lead to various diseases or 20 conditions. According to the results from cell studies in Examples 2 to 6,
isoacteoside (Whstafeaiveethimhibiting formation, accumulation or aggregation of AP, further
preventing AP from (Qiming aapregates gnd s RBRGRRSIFP CARMAHSCLn gNeRUng o eating
Alzheimer's disease or other AP-associated diseases or conditions. e results from animal studies
in Examples 7 to pkpavatait isb acteshadenpols ferspeay eitimificzmir edferysaati Seapeawimgpmaginory or
Ieaming dgficits in%lsjscgcqa?é/d5wpﬁt ér%c?rclzlclirﬁ tg I,[Eézélgnlglg 110n, difsqgt%?osidg is effective in inhibiting AP
forming plaques by aggregation or v dea |Plgpp agues. esn)]es, according to Example 11,
isoacteoside can reverse the decrease in neurotransmitter levels caused by A131-42, and therefore it
is effective in imprqying deficits of memory or learning abilities. The above, cell and animal studies
restlts indicatthal TS0 b SR B L e VB Avpra haaustiany Seeaivae 1aelione
administered to a petseiuRtiodayahetapauticsihetegtivei@peytted. about 0.2 mg/kg to 4 mg/kg (i.e.,
a recommended dosage of an adult weighted 60 kg of about 12 mg - 240 mg), and used as an
approach for preventing or treating Alzheimer's disease or other AP-associated diseases or conditions.

15Although thg prepgatiiavetiambasiearei fissasiecey sevenal iroafes retemby eimeanss dascribed

above, they are not for limiting the present invention. Various equivalent replacements and
modifications madéORRABAR RGsAMAG oMPIRESHr e Hredant Mddhpertid§shose skilled in the art
should be still within the scope of the appended claims. CLAIMS What is claimed is: Use of
Isoacteoside or a pharmaceutically acceptable salt thereof in a preparation of a medicament for

preventing or tfeatihitaldfseasaoéshdgittrctsssciateddwitrhareidie peptieissrpsnptidesvideal.
APB1-40 or AP1-42.

15
5. Theuse of claim 1, wherein the disease or condition is Alzheimer's disease,
mild cognitive impairment, Lewy body dementia, Down syndrome,
Hereditary cerebra hemorrhage with amyloid (HCHWA) Dutch,
Parkinsonism-dementia complex on Guam, Cerebra amyloid angiopathy,
20 incluson body myositis, frontotemporal dementia, age-related macular
degeneration, or Pick’s disease.
6. The use of clam 5, wherein said medicament is for preventing or treating
Alzheimer's disease.
25

7. Theuseof claim 1, wherein the isoacteoside or a pharmaceutically acceptable
salt thereof is for inhibiting neuronal damage or apoptosis caused by the

amyloid P peptides, so as to retain, improve or restore learning and memory

abilities of said individual.
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Theuse of claim 1, wherein the disease or condition is related to formation, accumulation or
aggregation of the amyloid peptides. The use of claim 2, wherein the disease or condition is related to
extracellular formation, accumulation or aggregation of the amyloid peptides. The use of any of one of
claims 1 to 3, wherein the amyloid peptides are A131-40 or A1-42. The use of claim 1, wherein the
disease or condition is Alzheimer's disease, mild cognitive impairment, Lewy body dementia, Down
syndrome, Hereditary cerebral hemorrhage with amyloid (HCHWA) Dutch, Parkinsonism-dementia
complex on Guam, Cerebral amyloid angiopathy, inclusion body myaositis, frontotemporal dementia,
age-related macular degeneration, or Pick' s disease. The use of claim 5, wherein said medicament is

for preventing 8r tréaenisa\oi ebame ds \Wikeree aTiad ety e oisage of wiidrgiedicansnb tedagiornor a
pharmaceutically acc It tharsof is for jnhibhiti e is: ed by the
amyloid 13 peptidzé, S E@Zé%ﬁ%%nﬁgnéﬁve cﬁ@e@lt]yr]g Ezﬁ%}%%%@m@m%&ﬁ%ﬁé%%%? @m
individual. 8. The aseepfatibgisall thdneotipenkgfficbtdy Wetaitgpef dayd medicament to human is
equivalent.to 0.2 mg - 4.0 mg of isoacteoside or a pharmaceutically acceptable salt thereof per kg of
body weight per day. 5 9. Use of Isoacteoside or a pharmaceutically acceptable salt thereof in
inhibiting forma&tion,) seofifsoktieosuicayonedatimacsuticy) gidcpmbéiolessall Ghérbef unerndfibitimg 9,
wherein the isoacteoside.or a pharmaceutically acceptable 10s Itpdt%ereof.' for use in inhibiting
extracellular forma Rfﬁ}aﬁgghrﬁgﬁg a&"ﬁ(ﬁ iSA! ﬁg ad'PﬁSff\B ;?SBHI#S& 11. The use of claim 9,
wherein the amyloid peptides are A131-40 or A131-42. 1512. The use of claim 9, wherein the

isoacteoside or a pharmaceutically acceptable salt thereof is used jn preparation of food, drink,
chowing substiiod FEAER 0 ST Lor BRI 1soacieos de o & phaffabacally acceptable

10 salt thereof is for use in inhibiting extracellular formation, accumulation or

aggregation of the amyloid B peptides.
11. The use of claim 9, wherein the amyloid B peptides are AB1-40 or AB1-42.
15 12. Theuse of claim 9, wherein the isoacteoside or a pharmaceutically acceptable

salt thereof is used in preparation of food, drink, chewing substance, patch or

skin care product.
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