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| EELES | D-02

The aim of this research is to develop brain enhancement functional food
which has anti-dementia, especially Alzheimer’s disease, properties by using
synergistic effect of bio-reactive materials from both Chinese cinnamon

Cinnamomum cassia(L.) Presl and Guemengja (Rosae Laevigatae Michx.)

O Development of functional food material for preventing dementia from Chinese
cinnamon Cinnamomum cassia(L.) Presl

- Identify the bio-reactive material from Chinese cinnamon Cinnamomum
cassia(L.) Presl with neuroprotective activity.

- Confirm learning and memory improvement by administrating the
bio-reactive material derived from Chinese cinnamon Cinnamomum
cassia(L.) Presl in vivo.

- Study on the materialization and commercialization using of purified
natural product.

- Develop cognitive enhancing functional food.

O Developing functional food for anti-senile dementia by using synergistic

effects of Chinese cinnamon Cinnamomum cassia(l..) Presl and

Purpose& . . .
Contents Guemengja (Ros.ae. Laevigatae M1c}.1x.) ext.racts. | |

- Evaluate synergistic effects of Chinese cinnamon Cinnamomum cassia(l..)
Presl which has inhibitory effects against AChE and Guemengja (Rosae
Laevigatae Michx.) which has protecting effects against Amyloid B
peptides.

- Confirm learning and memory improvement by administrating extracts
complex derived from Chinese cinnamon Cinnamomum cassia(L..) Presl
and Guemengja (Rosae Laevigatae Michx.) in vivo.

- Study on the materialization and commercialization of the bio-reactive
material mixture.

- Develop functional food for anti—senile dementia.

O Apply for approval of the functional ingredient for health functional foods
by Ministry of Food and Drug Safety (MFDS).

- Standardize the functional ingredient.

- Investigate human clinical trials.

- Evaluate the efficacy and safety of the ingredient.

- Explore indications and effective doses, and directions for the
consumption of the ingredient.

Results - The main purpose of this research is to develop functional food for

anti—dementia via preventing breakdown of ACh, a neurotransmitter

essential for processing memory and learning, and protecting neuronal




cells from dementia causative agent while reducing side effects.
Furthermore, we are expecting to identify noble substance for
anti-dementia and to acquire patent.

- This research is primarily focusing on preventing Alzheimer’'s disease,
however, its application can be extended to the other neurodegenerative
diseases such as Parkinson's disease, Huntington's disease, Amyotrophic
Lateral Sclerosis and etc. In addition, it can be applied for brain boosting
food for youth to help their learning ability.

— Several cholinesterase inhibitors has widely used for either treatment or
prevention of Alzheimer’s disease, however, they showed severe adverse
effects including vomiting, diarrhea, dizziness, hepatotoxicity and seizures.
Due to concerns over safety, development of safe functional material for
anti—-dementia has been highly required. Therefore, it can minimize side
effects with bio-reactive material contained in the natural resources.

- When it comes to commercialize, several types of products such as tea,
drink and capsules, are considered to reflect consumers’ demand.

— This health benefit substance will be proved scientifically with sound

scientific evidences in order to get approval by MFDS.

O The strategies of industrialization.
- Standardize in vitro and in vivo assay models for preventing and
alleviating dementia phytochemicals.
- Produce effective substances for anti—-dementia through simple isolating
process.
- Process functional materials to several types of products including

tablets, capsules, powders, granules, jellies, bars and drinks.

O The strategies of commercialization.

Expected . . o
p. . - Confirm its safety to reduce burden of commercialization.
Contribution ) _ ] ) . .
- Use noble ingredient to avoid conflicts of interest in patent.
- Minimize adverse effects by extracting from natural resources.
- Lessen repulsion by making complex product with familiar resource.
Suggesting the model for development of the physiologically and/or
pharmaceutically bio-reactive functional materials from Korean edible
resources.
Promoting growth of food industry through development of high value—added
food technology.
acetylcholinest
. ) ) functional erase memor
Keywords Cinnamon anti—dementia L Yy
product inhibitory enhancing
activity
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B Beneficiaries with Alzheimer’'s and other dementias

Beneficiaries without Alzheimer’'s and other dementias

$9,000
$8,000
£7.000 $7,663
$6,000
$5,000
$4,000
$3,000
$2,000
$1,000

0
L &)

Created from data from Alzheimer’s Association, Characteristics, Costs

and Health Service Use for Medicare Beneficiaries with a Dementia
Diagnosis: Report 1: Medicare Current Beneficiary Survey, 2009.7#%

Scheme 4. ¢=&to]mya} 1 whe] Aol =Rl 8 R s A Fd oy vl (=)

Average per Person Average per Person

Payment for Those Payment for Those

with No Alzheimer’s or with Alzheimer’s or

Healthcare Service Other Dementia Other Dementia
Haospital $2,748 $7,663
Medical provider* 3,097 4,355
Skilled nursing Tacility 333 3,030
Home health care 282 1,256
Prescription medications** 1,728 2,509

*“Medical provider” includes physician, other medical provider and laboratory services and medical equipment and supplies.

**Information on payments for prescription drugs is only available for people who were living in the community; that is,
not in a nursing home or assisted living facility.

Created from data from Alzheimer’s Association, Characteristics, Costs and Health Service Use for Medicare Beneficiaries with
a Demaentia Diagnosis: Repart 1: Madicare Current Beneficiary Survay, 2008.'™
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Extracelluar %‘

Q_ p-secretase 4
APP /ggﬂ- j FAFRR ( I Apl2
>

L y-secretase L (-/

Intracelluar o ag

Scheme 6. APPZEE AR} AAHE 74

Gz=stolm B & ofX7px] W gijlo] A ESHA 1 E A AR wstel WA BAVE A=
ow dHA Utk dxstolwy x| YoM SARAoR WA= AEeo IAE Amyloid
peptide(AR)e} AlX e 45 = 21447 v WW(neurofibrillary tangles; NFT)o] &3} 3}
Aol Al Hell FAEI F7IA HH, olggr A A 5A4S FE T8 99de® Ha
9tk ABE amyloid precursor protein(APP)C. 2 R-E] A X1 oA RS 5 A<l B-secratase, ¥
-secratase®] 2%HAle] Ad Zgof o] MAAEH= E&8A FHElol=vh AR Al digh Al 194
o= wwza E3| g4 B-secretase(BACED)] 23k 3 AW cleavage)o] Lojya, 2¢-A =
AAE C DS preseniling £33+ y-secratase’} ZEkA 40 TE 42749 ofmjxAto gz
H peptide® WHEA HHScheme 6). o]|gA AAH HE-opdRo|= HEo|=Fe HAHLE =
HEo 2 53]+ amyloid plaquesE 3A3sIH d=slolHH S doy|A Hu)h

s oo

r9 ox

O olAleZFH(acetylcholine; Ach)®} Acholl Z~H 2+ (AchE) & A A

S=slolmy 3kt 7| A Al A ML= ofME ZF- (acetylcholine; Ach)®] w=7F 7Har o] 9l
, ZU old E WA A (choline acetyltransferase)?] &A4do] AslE o] gli=d], o]A o] o] A
o AIJAA] =g AFRIA = obF WA gFort, oyd HE AAbste] ofAEEFHY Fi
=o]l# = choline®] ATEZAQ lecithino]y =¥ o 2H#A] A3 A (cholinesterase inhibitor)
o] Bojy} AlEx gt FAAe WHog d=dtoln Xu] XZE $JalA] cholinergic agonist,
ACh A4, AChE inhibitors& AF&3ate] o] =84 28-S @Astste A7 35 3
53], +8 oFZ=2 /|EE 3 ¢)i= AChE inhibitori= AChe] 7}i3slE S Aste] vl ACh
S Z7AA ZaA AAAGEAL FALS FEA 7= Aow AAR olg]dt ZaldAH A o
AAE0o] v FDAY 49L& ol A MAA SR A3 ZFo|ti(tacrine, donepezil, rivastigmine,
galanthamine). 3FAIFF o] @49 oAl A& doy|&= FEAQ AJS A A= AL oy,
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A FEEA YolE S HY ddAor & Aor A4 AN A2 Auje @A ol
7F &0l A= Al Aol otyek FFAIAAL HAA WskE 712 Al ofsiA A
< APl E AL 9 E]r g A Ao SHELS A9 Ao FRe Aol wet e
SHAl 71917l oo, Atas, FelE B dojeH Fold, A4 Foll, 47 wstel nAgH<d
FsEr A7t Mgl web vebd 5 9l

2wl f<9ldli= Alzheimer's disease (AD), vascular dementia, 371<= A3k Diffuse Lewy
body dementia, Huntington's disease, Creutzfeldt-Jakob's disease, Pick's disease 5°] ¥¢# A
A e, 27IHEH e TS Hol= Zo] oty wrlo TS Hole Al ‘”E%Xb_
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SEREEES ol A8 QolMel AdE BAY 4% Uk AD hge
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o
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=
stthar ezl Auje] floe R Fyd Xujm: Al wef o] FHE I

Twote HEddEe] HIAY FolAA vehdeEd, vhEEHE HES, % e $9 ¥
o]71%= it W] GAE F¥-o w HE AATHo} Al o

o] o] Holr|k st T wstE HTh d3Ad Aue A HAsE

Z71¢] Adg AmE 9 ol ofste= HE 4 Ak ¢HA ATt

A B34 ¥ A3 shuzE 30-40% HE7F 3715 A3k W)

o} oldd 3k ] Xm -
o] lom, v dxE FTES £

;:‘l_
Aujsdel vebd & dvkal de s o

o AY, FdA

ZA A E5FA AR E = AlY(Cinnamon bark):E o] ZHEo|g} Hydol, A F=2
AAE G Qlal, A AAIF R T 28 FZHL HEWY <vlo](Yen Bai) A HolA AujE= A
Soltt. SEve e e AFUie FoRE AMSHA ZFom AFA G A AFUFE A

th Al = EFEE R 5“@};@?}#?}7} 284 ¥ Wb g B wshl

Aol GFH 7HA7E 2 ALm oAAAAER Al

7 ARkl AZEY, shA Rt 7-} Aol ek SoA z2gx B 7]4el
Gl

g
SRR BBom, 2F AR ASALHE FANReY ABATAE AW FE AT




= ok mHlEttaL & 5 dnh of7]ell Ve AkEHA] AEYUAERY HAPAME BEso] el
FAW A (Rosa laevigata)?h TFEZ ZAS A7347)54 BE3AE AL F7)E g mE 2188
Haspeld A F AR AUA FAw) aat oiyel ey, dA"EY, 2YAEFS, FAYY
<o H3Ad HAG Zoksk Aadr]e Vg SdgeHs MAMNATFE HTHds ol HE

W7)% FetFore] g%l T Ao ulth
)=

Ad= gepAeh A5 5 gdstA &8t dAl W A7 E=o] gdel oEstar gl

oje B AFde Aol uHst A o B A &% HFoE AY e S AwE 7%]
A W F&ste A7 S saEe] An F3 9 A5 FHA7|a dvh AAxA Gl
7, FA2E didoR s7] wWie] £ A7 HATEHY hHgS FH, ofF 9 A7)
AR Aestd FES Y & AS B oy 3 wAddE S8 F dE g4
tiete]l & Zojth. adue & A7 deAon FPHNS A, AddAz dy LuHa 9
= ddAde] 2 Ao gd 9 gt 71 Aol
2. =] 7le/E 4%
EEE \ D-04

of Wy w32 A@aA st 7| FAAA S Qe bR EE JYaT TS o] FT
A A Yo AnT GBS FNT & YA e Aol AFoEM AMY AR Yol &
F QAT AT ATEFE Al 9% HARME REEAS RAY ChATe) B4 EE ACKE
o A FF ABAGHR] F2S wole YFOR Wol A7solw gk Tl AL AR

oA HLd 3zt 35 2 X]UHBﬂ Azo w7}
Atta oy AF Z)@eld BuEta gla, A AHE Fol 9 ]a}zﬂ AN A A QFEta AT
i

= el A
T Ze FAgo] M vElUA @] wiiEe] 27 As H o 9}%9_; HH% 7}‘1 UE AR
debEch Ea Aok 2008 A FFESAAR wEW XujxFeFo R A 3k HAdo] §li=
Aoz Wz gi-gAlke] ol E(aricept)F ol 3489 o] wlEE 1915 A 8taL o, ook
sajol 715 A9 207 FEo SAHJTHScheme 7). Tt FU ARG AE D o kEo] Alg=
AaA AL AR AW o R TeaiEe] Fa Azlaed vE] Arbgwe] g mEY a, A
A o ofFe M ool gESAY, v Ve RAEE B Ful] Faste Ao
gy g o #8E SA4S e AFAA AdF e AHAA S BAsta dE A 5 2
Gl 7}%@%
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be init : millan wan

T % o oMY YL
2006 | 2007 |E7E%R)
Clasaification Company name Rate of
Increass
el ac]ed BacchasD) Eelaf o} Deng-APharm Co 124078 126918 229
AR, wizrinte] 2.1 Berma Biotech Korea "
LU Quanvaem my s ) 21,708 81,646 27611
HEjo} Corp
LR Srilen Fola ) Dong=APbarm Co. 51,779 76,407 4756
slz] 4= Ancept 4ok Dacwooag Pharm Co 34833

Scheme 7. 2007d% X u] x|k (o} A E) A2kl

oA 2007I% TFAAAE o oFE AL 1223 ol e, Xu] #E X FA ] AFS oF

1,5009 ¥ Axeo] Rz F=AHHEHScheme 9).

=R A= = Unit : bilion US dollars
-~ THEEE| AL = = o=
Classification Company name Effact Sales
Lipitor Pfizer Eed nodads58F 135
Plavix Bristol-Myers Squibb HEF 73
Scheme 8. 2007V % Y &EZ g9k (ZgdlA) wj&H2)
chel o A, Wakl Unit : cases, milion won
E= -
5T ot ) = e E24] waIo
= No. of | Production
Code i ’
No. Classification by therapeutic area products amount
Zz A Total 16.011 | 11,415.011
110 | =32 341& < Central nervous system drugs 2,230 1,263.718
120 | @22 F AL & Local nervous system drugs 601 212,684
130 | 247188 < Sensory organ drugs 331 144.337
140 | €272 < Allergy drugs 275 182.731
190 | 718} A% A 24788 % Miscellaneous neuromuscular system drugs 66 5.009

Scheme 9. 2007 % FFAIEAE o Fx AAFAD

i, A7 AES] A A oely AmRvE H7se A 9 Adstel BEE AlFol o
olar °F 5009 o rme] Aol Ao St ofol, Al B A7 oJekE # HY|T Jdud
A7V AFS] WA FarEE oF 2,000 9 2 FAE £ doy, FF A e F
&3] S7HE Alew diddEn. O ojfe =9l Arladnde] Az Aujgkatel digk 252l A
27F S Ea 9l ol A FaR d2E sow dddT o8 e O dFAwrSY
37 S AZR PTGl Axow v|HA IaE W At 6098 B TS oo R
A 2ARE FE R A Ao Abe-AAIA HE RBaA(2007)'E AR A3 Ba14(2008)
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oA ZAE S & k. Azt 109 dHF J5¥]= 5077H300001 Y, nFH]-A ] -7 H]- 1
ZE&E FGH-A o8 ARgH] 58 19197000999, v A} Eolo|u} Rokzte] ¢l &aloho]
8871000 g o= HAE T AH - X v ek} Hlﬂ% =] Hoﬂ A4 A 1d ol 71477000494, 1

~2% 693770009 Yol A 2 o] 915%300041 23] =713k = o8 7)o AY9sHA
g Akt A AF Hl-Eo] 41476000 Aol 131%1‘1&, 2~371¢ f4<sk¥d 1,303%H,000
o9, 4~67149 JAdstd 1,9277ke] &, 7T/l o) 7] A= 3,0608ke] fo] B Aow x
A}%ED}. HuA+ 2008W% 7] X ul@app7E AA Qo] 8.3% k365 oln H =F gz}t
A xEed Ao 567F We| geheE Aow Fakgnh ofd wet AwjE Qlgh FH]E&S

40009 ~4340004 <

&

(9] ;e g
—E=dE Ji5| Ngde | BAAw T
| oF3| A} (Neurology) | (Psychiatry)|  (Pain)  |(Undisclosed)
Sanofi-Synthelabo 15 15 1 0 31
GlaxoSmithKline 9 i3 1 0 23
Neurogen 9 7 0 0 16
Johnson & Johnson 7 4 2 0 13
Solvay 2 10 0 0 12
Neo Therapeulics 10 1 0 0 1
Plizer 4 5 I 0 10
Sepracor 3 5 1 1 10
Eli Lilly 1 9 0 0 10
AslraZeneca 0 7 1 | g
Shire 5 4 0 0 9
Novarlis 4 2 2 0 8
Merk & Co 2 4 2 0 8

Scheme 10. 2 #|F3|Ale] A& WoH R&D TRAE XEZZ Q4D
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deo] AgUEYy Frozr AN NEEHS Esta Ik wREIE 20066 1190
“Neu2000"e|#t= HEFARAE V5 FDARFE AT A& wol ddAES st 9l
b b Aok dddl ouie HASE AFsE fHeol= LS st gk gy o #Y
7199 #3332 o5 Zoh(Scheme 11).
7| d FHE 9 Yy Mg
CIX|Edlo| 28] TRPVI 2IZIEA ZI&H|, X|oix 2 2 o2, ozl E
@lcIZE - Clule) | 2o TE 85 FEA | | TR
2 A StREH 22 WY 2000.7
FEM YA HHE Felfl ol xofx|2HM 74 2000.5
LEZE HEaa 2 el & 28 (Neu2000)7H e,
TEH 2 x|of x| 2M AAD-2004 7 EHellM ST % MEHES 1998.4
ZISHMINP-2007) 70
HEO| 2 AL HI HHEE F& ®ofx| 24 24 2000.5
MO H| Ao x| 2H 2 ol g o) 1999.12
FAHLO| 2 E| L EEX|EM X olx|BA Il 2001.10
Fa|AEK| Bl A | GFIAMY x| 24 1Y 2000.7
Scheme 11. ¥ A5 I TU7|g A4S
SHH, AFooFEbdA e wEw 7T AE AAde AFVFAE AxEsE AldE 20049
2,5069 delA 20109 A% EQjo]F AgoR 12 A dold Ao L}E}MJ% 2011
% =9 F

W 13236829 Yol oo 2012Wd= 1340919 o=z Fojd 3oa
dx A3 17375 4% AAAN(1x4,09199) 5 46%E ARG A Fo] 71 =2 é%%% H
RANE 20119 5%9] 53% Ha&el vsixe A Zasd. L HE ol 1
kol 4.9%, E2ulo]QE A 3.7%, L wl7h-3A WAk

AAAE YHEhd AFLS FEA YR Ao} FE2E A
45%, TEnfo] Q€ A|FE 28% 4O 7 ZAME QT
olF MENAY AAVIEAF] A 2008WA 2011374 A7) FAEFe] A o)
19% 4% 7389 tH(Scheme 12). Z28]a 20110 ®]&] 12d% 1,807% %P_E °F 26% =713+
om EHA|7} JFAoR o]Fold Ag /EJNAE A5 A 2 dno ave FEge FHUdS
ol miAY el AF2 0w o] &H i gl7] Wi Y& dued vs 52 v

i
g3t Agel TS FAT Aoz o gt

olr
U{
o
9
o,
=l
oX,
o
il
2,

K
)
)
i)
i
o
]

1) 2007 3% vl X2kl AE) At (F3]: 2008 2 FoREEAAR, 252 ekEekdA, 2008)

2) 200 HEF N8} (FT2) WEY (24 200895 AFFEEAAQE, AF kA, 2008)

3) 20075_._ %_Z,_/\ ﬁ7:“.9_ o o}:E Aﬂ}\}ou (__.1_74 2008‘41— A]Io]ok 7;”03_@_7 A 3 gokﬁo]— /ﬂy 2008)

4) F2 A °F3|ALe A& E’iH"“ R&D ZRAE FEZFQ (3 “Strategic Perspectives 2005 : CNS Market and Pipeline Overview",
Datamonitor, 2007)

5) ¥ A7 #H 7| 3 (EA: “BT 7I&eFRA, 37HBE3 A AATFAH, 2008)
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T el aa) | (e @) CAGR

el 2 F7]4 53,114,467 156,102,278 43.24%

ol 4t 41,266,746 38,127,932 -2.60%%

Ak 418,394,393 719,064,925 19.78%
¥ F/E2 e 19,994,895 11,348,757 -17.20%%

ok = o 63,854,143 69,154,474 2.69%

LR EZYAFEE 4,916,944 11,380,995 32.28%
QA7-3 A4t & A 26,594,201 50,865,884 24.13%
gl =dAE g f A4 14,517,637 22,364,947 15.49%
2 o] A 120,831 11,551,365 357.25%

FNEAY I ELY 1T 8,621,070 10,616,673 7.19%

3 2 Hlo] Q Bl A 19,015,722 40,487,779 28.65%

A ol 7k BA o} 5% 2 - 20,724,425 -

A 41,639,135 143,479,074 51.04%

A A 803,067,010 1,368,187,564 19.43%%

Scheme 12. 777152 % T4

U715 A 93 AFerA HEHer g AU Follux FEEQ IHES] F3H
5, 71231 DHA Ao #u=a gt 2 ASE AL 557 nAE Fof A EAsta gl
on, 53] Ao A9 Ho £ R EA5E Aoz dEA k. diFeA fElg 22uE
dA-e] ALE7] o]l Ao WA et LaTtElIA-Y] vEAel dig Agrh st
o] HLE Aol HoA FEF TAREIAAS AHANZ FES o83l FEIIYAFES -3t
A7, gFol Fo)HoR M= Zlo] HAHAeH, diF fFaet Ao wHHH EATGEHAYY
AAFY A Bt AL ARSI o] 7M1t s Fate] FAHAT AR AAFHo| it
AstE =058 ez FF AANHLATE Fdlo] 29 Mol Fald EAagE AU thF
oA frElst xagtEld A ] B wqle] X TS MAATE Aoz Slged mEh ‘gl <l
AsE A E=go] @ 5 AT E 7154 AV HEEAT ‘I BEAFEE BF-772 ol i
g AYsta an sheisste] wrEoizinh 2Hg 7ol WEsA HEHAA = oy, HHEAF
%% BF-70] AAAxe &4 &48 ¥ 75S d5A7E Aol FEAAY in viro NEE F
ato] gl QTh Tgh, MHEQIFEE BF-79 AAA&AFlA, WHEQIFEE BF-79 HES
AWlF} w9l T thge Q7 Juhs dieR HAsE AR BHS Fd 7198 sfade] Rl w
gt 7198 Ao Bie E 5 Jd'E 7ISAREA F8HAT DHAE Ho T8 FAAdRoe
= AdA T ddTFE drhe= 7154 ZAVE HEEo] Aok wEbA, H A Vs FEF
EES o] 8d HaA WA 53] dxstoldd g o 9 =M ARV AE Foks A
45 F AR Al A AGA AT EAEA] dom A AAE XS 7o AAATE A A
A NFE 2T Aoz dHnt

20114 71%# 7 5 ) o) 139%
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eyl HEl, 1288 Unit = thousand won, one dollars

7o 4 7 S ey g
Subtotal Domastic sales Export sarning
Classification % 5

& A Total 723,454,140 688,836,608 37.143.275 34617332
-2 544 ENutretional Supplemeat Products 78,522 639 78009730 550,322 512900
227 S Ginseng Froducts 34062242 17416850 18.825.528 17,545,392
E1AZ Red Ginseng Products 326987926 317,508,011 10,171,583 9479015
EP4 9 DHA ©5#Z EPADHA Fish 0il Products 16,689 361 16,294 878 423265 394 483
222 #AZ Royal Jelly Products 724,072 724,072 - -
EZAE Yeast Products 14750172 14.751.675 8.044 7497
2= Poliea Products 3738472 3.731413 7574 7.050
L2ZPEEEAE Squalens Products 8441 870 8.205 800 156,728 146,070
EA2%EHZ Product of Digestve Enzyme 5.371.160 5.371.160 - =
FEEAF Edible Lactc Acid Forming Bacteda Products 17.453 355 11,953 442 5.001.194 5490013
232 4$ Chlorella Products 18,653,855 18,483,953 182.208 169,002
£WEHYAE Spimting Products 4380771 4 388,003 1.800 1.678
poEl 24 F Edtle Ol Conteinzg Gamadinolenic Acid Prodts 16,501,850 16,497,790 4336 4,060
#fot 8 Z Wheat Genn / Rice Braz Oil Products 130,633 130,633 - -
#lelA|Z Products with Wheat Germ andor Others 75,596 75,506 - -
AA g AE Eaz andlor Soybean Lecithin Products 2,508.241 2508241 - -
SEFENESEAE Octrcosanol Products 1,097 582 1,097 582 - -
gz g E0EAE Alkary-glyeero] Products 2850415 2.807.161 46410 43234

IdFAE Grape Seed O Products 146,899 146,899 -
HEFEES "4-_31'@ Ferented Vegetable extract Products 52,330 752330 - =
Face A2 A4S Mucopolysacchanide Profein Products Q35453 035453 - -
TEift CF% Chlorophyll Contaming Products 1.667,931 1,659,077 0.500 8.854
HA41H S Mushroom Processed Products 1900833 1,906,804 3,250 3,020
L2 AE Aloe Products 79,600 050 70620230 74,924 69,820
fAFEEAZ Plum Products 1,822 362 1452391 396,265 369971
kA& Torle Products 6245308 6.241.577 4,100 3.821
HEks ﬁ_"'i?ﬂ%r- Bet-caroteee Products 1577014 1.577.014 - -
Chitosan Products 2,501,045 2,392 546 116415 108 499
%% ’1? Chato-oligosacchanide Froduets 10,010,692 9.001.689 116,956 109,003
= E"-‘i'f.'_',?:‘*-“-?r Glucosamiee Progucts 27,015,383 26,927 998 93975 87,585
2RTELEEAE Propolis Exiract Products 6,373,212 6,373,004 127 118
=32 EEAE Green Tez Fafracts And s Their Products 2,170,182 2,170,182 - -
BERE LA E Sovprotein And Tt Products 15,864 15.864 - -
2EZ 28 19854 E Fructosligosacchande And Tts Products 244 045 244 045 - -
£=7% Red Rice And Is Products 93281 03,281 - -
W A% E ProductsSpecific 26,415,745 26,371,045 47,961 44,700

Scheme 14. 2007d% 177525 vj&H8

9) H71% MR AA71SAF EY Fo] (A AFAFFEAAR, 2FFEdA, 2006~ 20081 %)
10) & - AAAsE AAXNZAZH2004~2005) (FA: “CNS Disorders — Current market landscape & dynamics", Business Insights,

AR A A A IH2004~2005%) (F3]: “CAGR — Compound Annual Growth Rate", Business Insights, 2007)
12) & - A3 A3 A A “The CNS Market Outlook to 2010 — Health Care", Business Insights, 2007)
13) & - A3 A A A “CAGR - Compound Annual Growth Rate of Market outloof to 2010", Business Insights, 2007)
14) ¥ - A7ZAAS F@ A9 10704 AN (2004~2005F) (3]0 “Top CNS Portfolios in 2005 — The Industry Gold Standards,
Datamonitor, 2007)

(EA:
(FA:
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20053 = 20063 = 20073 =
EPA % DHASH#2# 15,338,815 15,240,950 16,689,361
) A 'L A F 2,620,066 3,898,852 2,508,241
Al 17,958,881 19,139,802 19,197,602
A& 6.5% 0.3%

Scheme 15. ¥7]%5 /A 773754 F & F0]9

g

WA A3 I o) okE AAIAIGS 200544 9239 & =

7helaE] F 20047 20054 Mg F AIFS FAstE Foke F2A4 2 kAR 2009 gEe

A AFEE Bola tkScheme 16). 20011 ~2005d Alo] 7F& F7h&o] & A A4S od=3lo]

g Aufel] tE A Few AFdF 34.5%9 HFES YEFNATHScheme 17).

ol FARE = w A% H3 A ookF AAAIGS 1,000 Gl FRE dold delrh. &
B Z

o
dF A oJokE AlFo] 7+ AHAF AAE 15.8%F 8.2%= WluwA wE A

Ag vehd Aoz dEHa gk =8, Fa HAPARes TEHA % /g g da A
F9go) wwd 2 AoE wol ATl tE SIRE Age] BWF pom AT

(Schemes 18, 19).

EHELE 020044
—— _ 020054
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=& It ma|

Scheme 16. 3217 A gH A A A FH (2004 ~20053)10)
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Growth CAGR
U=F0|H(Alzheimer's) 3,275 3,929 20.0% 34.5%
FE=(Depression/Anxiety) 20,311 19,617 —3.4% 5.5%
ZF(Epilepsy) 11,418 11,574 1.4% 17.6%
HE&{Migraine) 3,052 3.164 3.7% 7.6%
E5(Pan) 15,896 16,643 4.7% 10.9%
I 14 (Parkinson's) 2,504 2.747 9.7% 12.9%
A EEZ(Schizophrenia) 14,477 16,063 11.09% 19.5%
7|E 16,606 18,618 12.1% 13.9%
el 87,530 g2 355 55% 12.8%
Scheme 17. A1 ZASE A A A A3 (2004 ~2005)1D
 etxsto|n,
gy = 6,564,7%
22.462, 22%
T85,
15,768, 16%
2,
13,176, 13%
HAMEESE,
21,839, 21% HEE
" 2,631,3%
-
a7l &35,
2,350, 2% 16,200, 16%
Scheme 18. Y2174 AsH A AAZ 27412)
EUI ]
CAGR
Y 20044 20064 20084 20104 2004—104
U=SI0|H(Alzheimer's) 2,719 4,483 5,848 6,564 15.8
S=5(Depression/Anxiety) 17.861 17,821 17,381 15,768 =2
ZH (Epilepsy) 10,398 13.165 15,208 13.176 4.0
HES(Migraine) 2,712 2,687 2,497 2,531 —1.1
s5(Pan) 13,852 15,209 15,470 16,200 2.6
7 1EM (Parkinson's) 2.137 2,463 2,504 2.350 1.6
xo*'.ﬁ =Z&(Schizophrenia) 12,476 16,219 19,469 21.839 8.2
7|Et 14,951 17,844 20,277 22,462 7.0
A 77,106 80,802 98,654 100,890 46

Scheme 19. ¥ 214 AEH AAAZ 1)

AAAR B o opES g T8 AR HAGAE AnAle] dfE vy 3ol
A7 7HE 2 viES Bl 20043 7P 2 viES HQl GSKi 200499 W o] HAlg
I~

A% A 5A4 &S B 20053 3ol xH(70.8%)9F A ELANEE(22.3%), <ol 1 3z
A 2E(30.9%)ZA A kALES] HAAAZ A amA Fujde 20029 tiH] 20%7F @& wWEAAEES
YEtH 1 H(Scheme 20).
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3| A+ 2004 2005 Growth('04—'05)
Pfizer 5,826 9,948 70.8
GlaxoSmithKline 7,367 7,276 -1.2
Johnson & Johnson 5,676 6,942 22.3
Eli Lilly 4,668 5,533 18.5
Sanofi-Aventis 4,459 4,337 2.7
Wyeth 2,723 3,295 21.0
Merck & Co. 2,811 2,870 21
Astrazeneca 2,418 2,833 17.2
Forest 1,697 2,221 309
Abbott 1,825 1,972 8.1

Scheme 20. 417443 #& 49l 10704k 2Hm) (2004 ~20051)14)
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7Y, In vitro assayZ)

= =) AN 2 E A
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ki3
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Fol AMEZF7F 107-10° cell/ml7} E90S wl cell lysis buffer
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9] cell 54 A

B
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<Passive avoidance test>

- 99 =HAY ICR-male mice: feed®} AAANEE oF 3F-4F7F ad 4be] BEl=2 &3
HAEZA S e 2225 TMT E& scopolamine 52 717 2-3Y9 Ao = 28 308 A
o injectionste] 71998 A3 9 PFHAFS AAGTE o] AP HAA AP Eo717] Hd
7193 2kel 2-& Ao A electric shock (0.25 mA H 0.5 mA)d et 719S trainingS %
& 1A 5 A]Z] t} behavioral testE 2 A]3HC},

<In vivo’dol A el A& tist 54 FA>
- ICR-male micex 2lo|¢} MANBE FrEHEZ FASt oF 35-457 ad 4bY HHE T3+
o} Aol ¥ Agsle] 7+ &4 Al AAF = alanine aminotransferase (ALT)9} asparate

amionotransferase (AST) % AEES SAHsIA Al U3t 54 ALE F45).

gt Aol FhA & EFES ol 8T deadt gl
- Acetylcholinesterase (AChE)?] A3 &3 &
HAZ WA Asa T in vitro < (AChE A3l%s ]|
- Aot AF FEE2S EFI HolE T, in vivo BEHAE T3 7199 test
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£l oz oAl W Aol i HA FExAS AE, gt A&
AAE HHoRE F& i THT &4, S5 &S =AY
- FEE AAMEAS E5to] & A (carotenoid, flavonoid, alkaloid, terpenoid,

phytosterol, chlorophyll, hetero—-polysaccharide, proteoglycan, flavonoglycoside &)
ofH] &3
- TLC®} Z+£9] FAE AFgsle oAn|Egxz4dS HES & open column chromatography,

E3
TLC, prep—HPLC, analytical-HPLC %<& A}g3slo] G284 0] 7153k =574 A A 3t

ui
X
o

>~

[R5l &), A oA 2 Ao} & A B 4

el -5 backbone®] 7T =], B AT, anomere] M9l SO FE FET

Al # o] phytosterolql A5 71E Hild S22 U4 oot AsFHEY T
uhs|a B2 7325 IR, NMR, FAB-MASS, HPLC, UV 5& AR&-38le] 33k

Al¥ E&o| flavonol & flavonoglycosided 7% IR, NMR, FAB-MASS, HPLC, UV
e ARgE A Fx2E rHE

- AAE 4d+to] flavonoglycosided 7% 743 F#E flavonoglycosides #71#d3 &
in vivo 2 in vitroAl A &4 s HES.

- AAE o]l HFEPo]= E+= flavonoglycosided A9 A Fx2& AAsa, A7 Fx27H9
A B a8y FAdEEY HAES S8 oAt e ATl AskE JiEtol=<f
flavonoglycosideZ F7]&43F & o] & 51 0] &}

2 Fxo AAAS sulfation, o-desulfation,

o]
- AAE AR ey g4
A% partial hydrolysisZS =3l 83}

deacetylation 5] ¢
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:;i
fol

3. AlE NS 913 A3

7F AESE f% 4 &8 92 e RAA HE

- = 170
- Bench scale®] & H#x3 &9 = plot plant scale?] &34 24
- YA =Ty AANHES g9
- THYEREEA B A F B AAE UdAY BA, HEAAE HE
- M4}, granule, tablet, capsule JE o] AlAE3 A AFALES HE
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(CERAD-K)
- ¥ ddF= F=2< Brain Single Photon Emission Computed Tomography (SPECT)

- ¥ 2}7]¥% 934 Brain Magnetic resonance imaging
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8)Recall of Constructional Praxis
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Few studies have investigated Seomae mugwort (a Korean native mugwort variety of Artemisia argyi H. Lév. & Vaniot), exclusively
cultivated in the southern Korean peninsula, and the possibility of its use as a food resource. In the present study, we compared
the nutritional and chemical properties as well as sensory attributes of Seomae mugwort and the commonly consumed species
Artemisia princeps Pamp. In comparison with A, princeps, Seomae mugwort had higher contents of polyunsaturated fatty acids, total
phenolic compounds, vitamin C, and essentizl amino acids. In addition, Seomae mugwort had better radical scavenging activity
and more diverse volatile compounds than A. princeps as well as favorable sensory attributes when consumed as tea, Given that
scant information is available regarding the Seomae mugwort and its biological, chemical, and sensory characteristics, the results
herein may provide important characterization data for further industrial and research applications of this mugwort variety.

1. Introduction Artemisia princeps Pamp., which is widely consumed in
Korea, and its bioactive compounds (e.g.,, eupatilin and
jaceosidin) have been most extensively studied in various

experimental models [5, 6], yet little information is available

Mugworts (the genus Artemisia) have been widely used as tea,
spices, and food ingredients in East Asia. Much attention has

been recently paid to their multiple health benefits including
anti-tumor-promoting effects (1], induction of apoptosis in
various types of cancer cells [2, 3], antidiabetic effects [4],
anti-inflammatory effects [S], and anticoagulant/antiplatelet
activities [6]. Amongst a plethora of Artemisia species,

regarding the Korean native mugwort variety (also known
as Seomae mugwort) of Arfemisia argyi H. Lév. & Vaniot,
cultivated in the southern Korean peninsula.

Considering that (1) environmental factors play a sig-
nificant role in growth as well as the content of active
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The path is of Alzheimer’s di

(AD) has been linked to the deficiency of neurotransmitter ace-

tylcholine (ACh) in the brain, and the main treatment strategy for improving AD symptoms is the inhibition
of acetylcholinesterase (AChE) activity. In the present study, we aimed to identify potent AChE inhibitors
from Cinnamomum loureirii extract via bioassay-guided fractionation. We demonstrated that the most po-
tent AChE inhibitor present in the C. loureirii extract was 2,4-bis(1,1-dimethylethyl)phenol. To confirm the
antiamnesic effects of the ethanol extract of C. loureirii, mice were intraperitoneally injected with the neu-
rotoxin trimethyltin (2.5 mg/kg) to induce cognitive dysfunction, and performance in the Y-maze and passive

avoid tests was

d. Treatment with C. loureirii extract significantly improved performance in both

behavioral tests, suggesting that this extract may be neuroprotective and therefore beneficial in preventing or
ameliorating the degenerative processes of AD, potentially by restoring cholinergic function.

Key words

The pathophysiology of Alzheimer’s disease (AD), a type
of dementia in the elderly, is highly complex. This progressive
degenerative disorder was first discovered by Dr. Alois Al-
zheimer in 1907 and is characterized by incapacitating mem-
ory and language losses and impairments in cognitive and
behavioral functions. A neuropathological diagnosis of AD
includes deposition of extracellular f-amyloid (Af) plaques in
the cerebral cortex and hippocampus areas, accumulation of
intracellular neurofibrillary tangles of abnormally phosphory-
lated 7, astrocytic gliosis, inflammatory cascades, and degen-
eration of basal forebrain cholinergic neurons.'™

Cholinergic neurotransmission in the central nervous sys-
tem (CNS) involves release of acetylcholine (ACh) from pre-
synaptic terminals, binding of ACh to cognate receptors on
postsynaptic cells, and downstream signal transduction.” To
date, the most significant and best approach for the prevention
and treatment of AD is the inhibition of acetylcholinesterase
(AChE).> AChEs are present in the synaptic cleft of cho-
linergic synapses and rapidly degrade ACh into choline and
acetic acid.® These enzymes decrease the concentration of
ACh in the synapse and downregulate ACh-induced signaling
pathways.” Currently, many studies have focused on the use
of AChE inhibitors (AChEIs) to reverse abnormally elevated
AChE activity in patients with AD, thereby restoring ACh
levels and ameliorating AD.*”

Traditionally, various edible plants have been used as me-
dicinal remedies in Asian countries, including Korea, since
they are rich sources of diverse secondary metabolites, often
called phytochemicals. Notably, Cinnamomum loureirii is one
of the most widely used herbal medicines in Korea. The inner
bark of C. loureirii is obtained from the trees belonging to

TPresent address: 612 College of Life Sciences, Korea University; 145
Anam-ro, Seongbuk-gu, Seoul 136-701, Republic of Korea.

*To whom correspondence should be addressed.

e-mail: dhshin@korea.ac.kr

Alzheimer’s disease; Cinnamomum loureirii; acetylcholine; acetylcholinesterase inhibitor

the family Lauraceae'” and is often used as a spice and fla-
voring agent. C. loureirii contains large amounts of bioactive
molecules, including essential oils, tannin, mucus, and couma-
rins.!” Previous studies demonstrated that C. loureirii might
be effective in the treatment of gastritis, dyspepsia, inflamma-
tory diseases, and blood circulation disturbances and may pos-
sess anti-pyretic, analgesic, anti-allergic, and anti-ulcerogenic
effects.!>!? To the best of our knowledge, however, no study
has investigated the inhibitory effects of C. loureirii on AChE
activity utilizing in vitro and in vivo models.

The aim of the present study was to identify AChEIs from
C. loureirii. In order to isolate a candidate AChEI, the ethanol
extract of C. loureirii was subjected to solvent partitioning,
open column chromatography, TLC, and HPLC."' The
chemical structure of the purified active compound was de-
termined using GC-MS and NMR spectroscopy. In addition,
the memory enhancing effect of C. loureirii in trimethyltin
(TMT)-induced cognitive dysfunction was assessed using two
behavioral tests, the Y-maze test and passive avoidance test.

MATERIALS AND METHODS

Materials Roswell Park Memorial Institute (RPMI)-1640
medium, heat-inactivated horse serum (HS), fetal bovine
serum (FBS), and antibiotic-antimycotic were purchased from
Gibco-Invitrogen (Grand Island, NY, U.S.A). Acetylthio-
choline iodide, 5,5'-dithiobis-(2-nitro)benzoic acid (DTNB),
1,5-bis-(4-allydimethyllammoniumphenyl)-pentane-3-one  di-
bromide (BW 284c51), tacrine (9-amino-1,2,3,4-tetrahydroac-
ridine), dimethyl sulfoxide (DMSO), and TMT chloride were
purchased from Sigma (St. Louis, MO, U.S.A.). All other
chemicals used were of analytical grade purity unless other-
wise specified.

Cell Culture Rat pheochromocytoma (PCI2; ATCC,

© 2016 The Pharmaceutical Society of Japan
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2,4-Bis(1,1-dimethylethyl)phenol from Cinnamomum loureirii Improves
Cognitive Deficit, Cholinergic Dysfunction, and Oxidative Damage in

TMT-Treated Mice
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We previously reported that the extract of Cinnamomum [oureirii (C. loureirii) significantly inhibited
acetylcholinesterase (AChE), and identified 2.4-bis(1,1-dimethylethyl)phenol (BP) from C. loureirii as a po-
tential AChE inhibitor. The present study, therefore was undertaken to demonstrate the effects of BP from
C. loureirii on learning and memory impairment in trimethyltin (TMT)-treated ICR mice. Y-maze and pas-
sive avoidance tests were used to test cognitive ability. Further, changes in biochemical parameters in the
brain tissue were also assessed in response to TMT injection and BP intervention. BP pre-administration
(20, 40 mg/kg/d) in mice significantly protected cognitive dysfunction induced by TMT (p<0.05). Moreover,
BP reduced AChE activity and lipid peroxidation but increased acetylcholine levels in the brain. In conclu-
sion, we sugpested that BP protected against TMT-induced cognitive dysfunction, and might be a potential
agent for alleviating symptoms of neurodegenerative disorders, such as Alzheimer's disease, via modulating

cholinergie functions.

Key words Alrheimer's disease; acetylcholinesterase inhibitor; Cinnamomum loureirii; 2,4-bis(1,1-dimethyl-

ethyl)phenol; cognitive dysfunction; trimethyltin

Alzheimer’s disease (AD), a progressive neurodegenerative
disorder, is the most common form of dementia in the elderly.
The major pathological characteristics of AD include senile
plaques, neurofibrillary tangles, and synapse loss." The cho-
linergic system is involved in central cognitive processes, such
as learning and memory.” And a deficiency of the neurotrans-
mitter acetylcholine (ACh) is closely related with the severity
of cognitive dysfunction in AD.*' One of the major therapeutic
strategies is, therefore the enhancement of ACh levels in the
brain by the inhibition of the catabolic enzyme acetylcholin-
esterase (AChE)."

Traditionally, plants are a rich source of AChE inhibitors,
and plant-derived drugs (e.g., galantamine isolated from daf-
fodil bulbs) are used for the symptomatic treatment of AD."
However, these drugs have known limitations owing to their
side effects, and many researchers have focused on other natu-
ral sources of newer, potent, and long-lasting compounds with
anti-AChE activity.” As part of such efforts, we previously
demonstrated that C. lowreirii extract significantly inhibited
AChE in vitro and was neuroprotective against trimethyltin
{TMT)-induced cognitive dysfunction in mice. In addition, we
identified 2,4-bis(1,1-dimethylethyl)phenol (BP) as the poten-
tial AChE inhibitor in C. lowreirii extract.”

BP is a phenolic compound present in various plants.
The compound has been supgested to represent antioxidant,
antibacterial, and antifungal activities.""'* To the best of our
knowledge, there are no available reports on the effects of BP
against TMT-induced cognitive impairment in the context of

89)

"Present address: 612 R&D Center, Korea University: 145 Anam-ro,
Seongbuk-gu, Seoul 136-701, Republic of Korea.

*To whom correspondence should be addressed.  e-mail: dhshin@korea ac ke

AChHE inhibition, The aim of the present work was therefore
to investigate the possible cognitive protection of BP against
neurodegeneration induced by TMT. In addition to mice be-
havioral tests, we further analyzed ex wive AChE activity,
ACh levels, and malondialdehyde (MDA) levels in the brain
tissue of amnesic mice.

MATERIALS AND METHODS

Materials Acetylthiocholine iodide, 5,5'-dithiobis-
(2-nitro)benzoic acid {DTNB), BP, TMT chloride, and MDA
were purchased from Sigma (St. Louis, MO, U.S.A). All other
chemicals used were of analytical grade purity unless other-
wise specified.

Animal Treatment Male ICR mice (5 weeks old) were
obtained from DBL Co. (Chungbuk, Korea). Animals were
maintained in a 12h light/dark cycle in controlled environ-
ment (temperature, 23=1°C; humidity, 55%), and were allowed
free access to food and water. The animals were divided
into 5 groups and fed either a standard diet (for negative and
positive control groups) or a standard diet supplemented with
various concentrations of BP (10, 20, 40mg/kg body weight
(bw) per day) for 3 weeks.'” After 3 weeks, the positive
control proup (TMT-treated group) and intervention groups
were intraperitoneally injected with TMT (2.5mg/ke bow.), as
described elsewhere."" The negative control group received an
injection of 0.85% saline. The behavioral tests were conducted
2d after TMT injection. All experimental procedures were
approved by the Animal Care and Use Committee of Korea
University and performed according to animal use regulations.

Y-Maze Test Short-term spatial memory performance

& 2017 The Pharmaceutical Society of Japan
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5 AlAE WFAA
7 A Atype: 760mg x 24 x 33] / 14
BET T
AT FBA 5% 3.800mg
gzqm 20 670mg
HPMC 90mg
A 4,560mg
W) 559 : 36g /1¢Y
BEH TF
AT YA FFHH 3,000mg
XFESIIG 500mg
An = A) 100mg
Al 3,600mg
t}) Edtype: 2.3g A8 x 23] / 1Y
BE e
A a5 B2 5T 3,800mg
yx=g 600mg
71k 7 2 200mg
A 4,600mg
5 AlEst Al AAAQ GdrEEAE T3 HAEF
<HAAET>
R H5EY HEAR S8R Zhof 7}
g SO0
229U% % UQ = 8k ‘i nEESFEEF-7 | 1200009
o |
Tow
T Aafebg] = Holu. Setzsiy § | 90,0009
A
'ﬂ - ..I. ¥
= |
A ahel S8 I | SONULESEFTEY F | 300.0009
s
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AL 3YR ZH EHEA

T L We=s  [mongetan /4 135/t
3952 [Tig PILE g 63/¢
1HE JIE HEZ 2t
o. 829 Wbl | B EdN(E) [ 12ERE | et b 2
WAS | (g) | () | (WHS)
1 HI3YN 3522 8.5 120,00] 38003 114.0 13,680.90
2 2EHE20X 10.80 50| 460 14. 8.19
3 | scEameEigLEex | 1.0 700 75 2.3 61.97
4 ARORINDIY A 1.05 .00 473 14 .76
5 | sz=AngeEeoA 25 | 2.0 B00[ 9.0 2.7 5.2
6 - - =
7 - = =
8 - - -
ELELE 100.00 4,500 13.0 13,679.01
o I 2| e | sess e
1 4 00 1.0 250.00
2 18 Mol 1.0 40.00
3 B 00] 1.0 10.00
4 258471 32 Mo 003 21.00
5 -
6 -
SHEH A 681.00
QJH3H| 8,000.00
g 2,50 [£IHEE 2816
<O AL A E>
- 4g B BUde 24 BEYAA
- A BELYA
- o B
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AL 34T BE EIHEA

ny (a2 HERY  |{60ngr0E HE f38g/set
1S9EY g CLLE] oowg|  2E/2
1HE JIE HESY &t
fo. U=y MR | kogeoh®) | 12483 | et il 2
VATRISI (ng) | E%(p) (VATRIZI)
1 HIZET 82 82.61 120,000 | 3,800.1 114.0 13,680.22
2 S+4FLCY 6.40 1,400 294.4 8.8 12.3%
3 HelAcls 5.29 6,200 243.3 7.3 45.26
4 TNYEY 4.20 6,000 193.2 5.8 34.78
5 HFzz5%z2 1.50 12,000 69.0 2.1 24 .84
6 = = -
7 = = -
8 = = -
9 = = -
ANz A 100.00 4,600.0 13.0 18,797.46
o 15 R I P e
1 I 12.0 30.00 360.00
2 HEXE Y 600.0 1.00 600.00
3 AEIA 10.0 2.00 20.00
4 +5E4T 10¢ 700.0 0.10 70.00
5 =
S 1,050.00
goHa| 8,000.00
g 2 847 [tHEE %1
<A A A E>
- A AN B
- AY: By 2w
- w29 A B
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AU 34T =54 BOHHEA

Ay [s3Y HETY  (300g0E/HE 108g/set
BYEY (300 CLLE W 1E/Y
1HE J|Z HESY &3t
No. ¥y WY | kREOHQ) |128HE | st H 2
VATRIS) (g) | S93(p) | (WS
1 HIZYT 55% 83.34 80,000{ 3,002 900. 1 7,200.58
2 DSESY DY(AY) 10.80 1,100 366.8 116.6 12.83
3 BESE 4.5 6,00 1678 5.3 31.20
4 SAHIAHIHIOF 1.20 33,000 3.2 13.0 Q.1
5 - - -
6 - - -
7 - - -
8 - = =
ANz A 100.00 3,600.0 1,080.0 7,281.%
. L 2| | sese o
f E 5.0 30.00 750.00
2 HETE 302 600.0 1.00 600.00
3 AR 0.0 2.00 2.00
4 2584 102 700.0 0.10 70.00
5 -
6 =
SNzt A 1,440.00
Ep/ei 8,000.00
g 16,727 [Hzg 40
<A A A E>
= - A Eae] oy
) A
Lt:ét‘#:r - Bk dAY #9x EE |50m] BHEY S84
R ] 1’0 © I s ml 71" T [s]

_67_




eahd=>
O du=Ael e #4

A
e
_O|£
ed
-3
(@)
wW
S
I
o
fu
ot
i
3&

2
)

2) 24
3Ol 1 100% FHAG 724 ALl A WA o BelEA 2k}
BuoBw A4S Wt W ATHE ATe wolA gt
A4 ne PEEE 1YY

Fig. 11. A A Azl

I
2
]
>
>
>
=)
%
E
o
2
=)
AL
2
off
ki
=
o
i
o2l

- SAM(LolFF 5, 2F 5, 3RS, 44HE, Sobs )

A]

M

Fig. 16. 5% #5371 A

_68_




Zt MRl U =& Epds| FA7] BHELICE

ABHE

ojo|

OtFLHE

L&

EF

L

0|3

OFFLIE

L&

2E

e

OtFLEE

Lt

2E

L

D A

Table 7. A #A=
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SE
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Ho

10%

50%

80%

90%
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;ATV
Ho
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B
Jjo
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;ATI
Ho

Table 8.

ol u]

M
Ho

10%

50%

80%

90%

_69_



=
iz

el

,A
Nl ||| m
<

@3223
o]

Plon|a|oa| <
0

HIR R XX
L2328
—|®m|D |

N4 A3 w7 "@olxup WajL}

3

olu) 7} 7¥

O~
—

o] x| kot 50%, 80% 0l A

b4

0

He
M
Ho

ToR

o}

J,mo

ZO

Gl
i

el

W
o

o+

;Of

2ol AvFAAEEe 28 v

<
F71= AA

;é]

3|
il

1o,

A A

=
=

Table 10.

o o o
AR
== o0 [a\]
jend
o
W | 2
o | ¥
‘Be 1_,_Al ﬁo
s = o)
|
o))
2] F
T
S
Z — [N

Nh

T

°
g ~
o
I Yo N S T S N e I I S B BN
S 8|0 | Q[ DR |0 | R0 |D| R0
goleliele|ielele|Ielel=
PH|lc|c|c|3|c|oc|c |33
S
=
@]
Q
T~
£
S oo|lw|wlo|a| s =|o|s]|
2 EIE|@| R ||| |T 0|0
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ma0222222222
£
O
3|
R [0 TO | O | X0 | TO | RO | TO | TO | XO
0 | op|op|opr|om|om|on|on|on|on
=
op | op |op|op|op|op|op|on|on
RO | TE|TE| S| B | TR | TE| TE | |G
TR || || R ||| | R
o - S - S S S - S -
oW
¥ |o|2|R|8|2|R|8|2|%
oW
0

, &, Cinnamaldehyde$} Chlorogenic acid®]

&

A

3

_70_



Gudy s
Table 12. @A 5 wgH]
No. 95 1l 1)
1 AT F Y A5 = 80%
2 ek A 209
Table 13. @& A5 3% A4 dAUAY 532 w5 A7]F)
Cinnamaldehyde Chlorogenic acid
o] z}( <) X Ak At - B -
A7HE) °° RiC 3+ (mg/g) 3 (mg/g)
0 sl gl 73 2.945 0.034
10 sl Rt 2.925 0.033
20 gl =4 2.934 0.036
30 Halgl & =4 2.947 0.037
40 Halgl & =4 2.952 0.035
50 Hslgl S =4 2.898 0.034
60 Hslgl & 4 2.948 0.032
70 wHalgl & 4 2.935 0.033
80 WGl & =7 2.952 0.035

- A &, Cinnamaldehyde®t Chlorogenic acid®] 3F#Wsl= gl Ao g 3t

Akt

3) A 9=

Table 14. A4 = wjghH]
No A=+ Hj gHH
1 A 9 5o A5 5 80%
2 1= 2 20%
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Table 17.
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0 W3kl =73 2.934 0.035
10 Wkl =4 2.935 0.034
20 W3kl =73 2.937 0.033
30 skl 4 2.941 0.035
40 skl S =73 2.936 0.035
50 W shgl -4 2.939 0.036
60 Hahel +4 2.940 0.036
2) Hdtype: 2.3g 28 x 23] / 1Y
Table 18. &2 ujghu]
R Bk

Adgda 552 3,800mg

R 600mg

718} Zn s 200mg

7 4,600mg

Table 19. % A4A GA(AF FEA 55H7]F)

0 Wkl =73 2.942 0.036
10 kgl S =73 2.941 0.034
20 W3kl =73 2.939 0.035
30 skl =4 2.940 0.034
40 skl =4 2.943 0.036
50 W ahgl +4 2.942 0.035
60 Hahel +4 2.941 0.034

3) AAltype: 760mg x 24 x

33 /1<

Table 20. &2 ¥ g

KR! o
AT YA} 55 3,800mg
AQRAEZ 670mg
HPMC 90mg
Al 4,560mg
Table 21. &% AZA FAAY T84 wF5H7]5)
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0 W3kl =73 2.939 0.035
10 W3kl =73 2.942 0.035
20 Wkl =73 2.938 0.034
30 skl e’ 2.941 0.034
40 skl 4 2.942 0.036
50 W shgl +4 2.941 0.035
60 Hahgl 4 2.940 0.036

O A3 FAA FEBAAY AFHE @

1) Cinnamaldehyde spike testZ ¥} &1 ow, 2 FZF 2971 mg/g extract Y& HAo=

ot
N\

&

stol ® (Fig. 12).

2) Chlorogenic acid:= ¥ F&&9] 0.037 mg/g extract Y= Aoz ¥ (Fig. 13).

<Cinnamaldehyde [100% MeOH]>

8 2 &8 & 3 8 : @
S T S SRS S SR S

(B)

Fig. 12. Chromatograms of 7354 #A5%&(A) and cinnamaldehyde (B)

<Chlorogenic acid [100% water]>

(A)

(B)
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Fig. 13. Chromatograms of 73] = #5%%(A) and chlorogenic acid (B)

DAY 584 54 95 Ad44M Lot L-001)

5 s a3

3% ojm, o] H7} fla e FrUt A= B w5 N
Cinnamaldehyde $}%F 2.3768 ~ 3.5652 mg/g 2.971 mg/g
Chlorogenic acid 8= 0.0296 ~ 0.0444 mg/g 0.037 mg/g

o ot ot =73 =73

2) A9 =32 A A A A (Lot L-002)

5 ™A 23

3% ojm, o]H7} fla e Fr7F A= B w5 g
Cinnamaldehyde 3% 1.97 ~ 296 mg/g 2.45 mg/g
Chlorogenic acid &= 0.025 ~ 0.037 mg/g 0.31 mg/g

o ot =7 =73

Sl A A

3) A w3 w5A A4 A A Lot L-003)
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& 72 27

7 olml, o] H7F §l Ao Fnrt e A FEHA A3t
Cinnamaldehyde 3= 1.90 ~ 2.96 mg/g 2.46 mg/g
Chlorogenic acid 3% 0.025 ~ 0.037 mg/g 0.30 mg/g

q];g‘ﬂ-:\f %A‘] %Aé

4) A wegA 2 AEE A4 (Lot L-004)

= T4 2 1}
A olm], o] A7} §la o Fu7t e A FF5A 2%
Cinnamaldehyde 3}k 190 ~ 2.96 mg/g 2.53mg/g
Chlorogenic acid 3% 0.025 ~ 0.037 mg/g 0.32 mg/g
12 4 =4
Bapd =
NHE A%

1. extract, tablet, granule A]%}% A2}

G H A 7+
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o
9.1 AT R 271 :Oﬂ oo
o [J o
0.2 [9AMY @ A el e
(1o o
9.3 3F Al FYAE L A o || ok
10. 9|2 ZE 1l ZHU SAIOHK] $SE =HoIdl= XI=
_ } W [ oYy
10.1] 2. AA71sAF A8 = gle d5 o5 o ] '
_ i _ W O oYy
10.2| 3. goFF3 EAY A A7 s E o5 o
O Al HE 2%
g 5 4. F8 U8
1. 989 | A9FIA FEED
A (8+8: Cinnamomum cassis L Presl , A} &5-9 + A4 )
2. A= _ .
w2 (8% Rosa laevigata , AH&5F-91 + Evl )
3715
A FAAE - AFAHCinnamic acid), S22 AYAHChlorogenic acid)
R E
4AZ AR, 3D - AR SR - FAFE > olT o A o BRE - A
=R Y2 FE BT
D A28 olm], oA il I Frt e e Al 2
2) cinnamic acid(A| 34+ © 0.233 mg/g
chlorogenic ac1d(7<]£* ) 1 0.0729 mg/g
3) H(mg/kg) : 1 °Js}t
4) %—Hli(mg/kg) : 1 o]s}
5) 7F=H(mg/kg) @ 1 ©]3}
5. 4 & o s
6) T5(mg/kg) @ 1 ols}
ANEEE | ) g oA
DARARA] & o
715 (A E) | 2717184 ZA(Chlorogenic acid : UV 324nm, Aegispak C18-L (4.6
AR AW [ X 250mm, 5mm) TE o]¢F 53 A), (Cinnamic acid @ UV 280nm,
Aegispak C18-L (4.6 X 250mm, bum) =+ ©]¢} 53 A)
479 T2 7173 95 2 71 - 74 el It 4 = T2E9] 7 2 14y
(x;z:r_ok) of Feoke] Wi glow, ol we} FEof 58F dste] =
ST AE g Aedeh BEE 9 sy
J =] A& [N i 1 1 —=
6. oFAA A AAE A3 Aol d+= AY(Cinnamomum cassis L Pres_l)gr = °§Z}(R_osa
laevigata) & TS ol &3sto] T F&, X3 Aoz HFHo] I AAT
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trimethyltin(TMT)& 27-5A}
2] A
o] |

-TMT A & BEAFNAY B/ &4 folH
p<0.05)

-HA7 £ AR AHE Tol HAE AESHEE BE
1], p<0.05)

Iz R 2 R 7 S =
[HALE - A 37 FEEE]
o458 [CR-male mouse 20-24TC, 30-70C¢Y  AHEEE  zs
12hr-photoperiod chamber ol A] AL4-3)H A = A =2
2,4-di-tert-butylphen
olS Atgo F==HE(5, 10, 20, 40 mg/kg body weight per day)4lo] 3534
FEAY ad lib AH=E I Aol AR F 2144 Aw §Hd &<
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o4 7= o

NELE - Avet w44 FE52d
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o a1#Abslel], 2026 = 20%0] 02 X #ALS|e mdst o Ay
I Tk 53] A=l 1979 HlEo] Foplel wheh AlZhE AR, 7HE A A
2 OFE oy, BAEX R Hxs vl wEw, 2012 X vzl 5374
Ho= FH 4 Afo] 109k o] &, 2025 el¥ 100%F o] {U& Foz
Agglon Xu] A7ZRE 3z} o] Z7tE A A v 8% F55L Y THScheme
D. ®=% 3 F 4 voldd 30~50d ‘A A (227] Auf 2 2 Xul)
sixpEo]l =1 At IHIAARE T wEw 30~500 AW #x= 20063
405578 A Al 77688 o= AA F7Hv. 53] 50tHe] 4 2006 31797

A A dal] 654702 29 o)A F=Frh s g=stolm A wj7F 50~60%, A
F25q At 20%, A AT 15~20%E 2H2 2pA] gkt

2.3. =-9] 91437} d3
2.3.1. =
O A=A, FIA)
A A, 271384), 292 )= 2% Y52 AME 73S E9
713 2 F24 A 2016-433%, ‘2016.05.31.]

Cls8ds 94 )
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i} AFAA }
T35 | ABARA | AEY | AZA} | QLHAF | FANE :‘ | AFRE | /5F | 7IEH
FO AL
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- ( )’EﬂE%herbal sgon
o water
=5l w2 AHMIKO
7] o] 3} - A 9] [KOFFIE &2}
A2 NV
RANDE
3 5 W= (7
ot ﬁ]AiFOOD g F (219
e )
CO, LTD

3. HIZH & 0 3t XI=
3.1. 9=

O A9 (Cinnamomum cassis) - = YA Rosa laevigata) = 7 : 3

3.2. /18

O 371 YARE 34 55 F, ¥H5x 5
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715 /A BAE
2 E/EZIE =7 ) ‘ F&(ke)
STE/ A | ]’E ‘g‘%‘”ﬂ@}(%)
100% 7 100C, 24*]3F 16.72%

Cinnamic acid 2%
Chlorogenic acid
0.7%
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H 0 H
S . ~H
OH
= 4
0 OH
EZiAE Al&E
trans-Cinnamic acid cis-Cinnamic acid
Auty Cinnamic acid
A CyHg0,
g 148.16
(0)
OH
HO.\
3 0
HO \\"'"l \
SRNrL
HO © doopedia.co.kr OH
duty Chlorogenic acid
AR Ci6H1509
A 354.31
O AR AR AREA 1 AT, 2AA) GEARS ATV T
4.3. 9 EARAEAS
(A3 @ =75 A5d Y]
A& ¥ A& ¥
o 2k (Kcal/100g) 39.19Kcal/100g TE(%) 89.90%
355 (%) 8.94% 3+ (%) 0.69%
A" (%) 0.31% EH(mg/100g) 21.45mg/100g
A (%) 0.16%
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5.1.2. AATA
1) ooo oo Al'g

Ocinnamic acid

*é%)-ﬁ I B
1E é%«l T4

Lot No. 1

(Lot )

(Lot

) (Lot )

0
1

gd

Ochlorogenic acid

Lot No. 1

(Lot )

(Lot

) (Lot )

0=
A

O Cinnamic acid

e
i)
uls

H A

=3
N
oy

YEY trans—cinnamic acid

A Z - f) S| ALY Al anpek =g X 22l o}

TEA - OH
CAS No. 140-10-3
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O Chlorogenic acid

X¥ad chlorogenic acid
A 2= -3l S| AL Al 2wk = 2] x| Z g o}

O

HO.O 0O % Coi
NpE e BRE
OH
OH OH

CAS No. 327-97-9

[ FJAAEEH | EA

B A _ -

. B AR A cigdeld) As Als o
=]

<A >

N
=31
N
i
)
M

A of

1
2.1.1 cinnamic acid(==% 99%)
B2 0 CgHgO,, ¥AH @ 148.16, CAS No. : 140-10-3
2.1.2 chlorogenic acid(z=% 95%)
22 0 CgH 509, A 1 35431, CAS No : 327-97-9
2.2 UxEkA F
2.2.1 Acetic acid
2.2.2 Methanol
223 FH 5 (Distilled water)
3. A=A
31 #E89 A=
311 #F¥ cinnamic acid/chlorogenic acid 1mgS AH3HA 2ot ©]F 4ml &7F tubeo]
3 100% methanol2 ¢l ¥ o] & EFYAoZ 31} (250ug/ml)
312 A7) 98 ZHFE st EEEYoE Frh(10, 25, 50, 100, 125 pg/ml)
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32 AP A=
311 A FdA FE= 30mgel methanol Imls Fo] €443 =< ¥ 045pum PTFE syringg
filter= o3&t} A PEAYOo = ALGIITE
4. 717184 =4
1 1&AAI2oEOHE =4
5 =2
FAHF 10 ul
= 25C
A &l - Water(1% Acetic acid)
o] T4
B 8wl - ACN(1% Acetic acid)
5 1 ml/min
=71 9 280 nm
& 2 o] =4
ol
Azt (B
13F (£) A (%) B (%)
0 95 5
20 0 100
25 0 100
30 95 5
35 95 5
4.2 At
Cinnamic acid/Chlorogenic acid(mg/g) = A X%XP
A AN &Y F Cinnamic acid/Chlorogenic acid %% (ug/ml)
B: Al &2 Hd&F(ml)
S : Al A FH ZFH(mg)
P EFF &5
FOHSEO0 et 74 2 AIFYH et Iz
6.1. Fall=d FATEC, 7t F0l4, TF2)Y 14 2 27
6.1.1. Roi2& AJ3E=S(Y, HeS, StHlL, 2, HEZ2)13
1) & : 1ppm OIGt
2) B4IA  1ppm 0I&t
3) ItEE : 1ppm OIGt
4) =2 : 1ppm 0I3t
5 U&=z : 84
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A7V A E 7IsAdE 2 Vet A wek ot 5 HE 3 AEARE T sidE.

7.1. AFEA AR
2.3. =U-9] 437 d3F 4 2.4, 7
HAA (8

=
7.2. 7SR B BEEE ] HHA(

7 28] o] B ] o] = EEL) ANZAY | 464 BE AR 6% | ARds

(cinnamic acid
or chlorogenic
acid or
cinnamon or
Pubmed ) O 0
Rosa laevigata)
And (safety of
adverse or

toxic)

cinnamic acid
or chlorogenic
natural medicines acid or @) O
cinnamon or

Rosa laevigata

cinnamic acid
or chlorogenic
toxline acid or O 0
cinnamon or

Rosa laevigata

cinnamomum
PDR health ) X X
cassia

* v=+- . Subchronic toxicity study of the total flavonoids from Rosa laevigata

Michx fruit in rats
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o]S HolA &ttt
- CERAD-K w3}z
BgP BAHOR
o Aol wold Wk
o},
CDR Wslge =&
HEAZE 714 AR 12
T3 0foez ofstH
WA HEEHA Fok
=2
- & g Wsk= 0.739
2 B4 f94e Bl
A gkt
7.5. A
Os=d A9 F5E400, 800, 1200mg/kg)Z AAE 54 54 AdE& A=
3}
I .
[SHd 7S 918 SAAAAE o]
NgER (22 AE ] |0 Nued, 8% Nedst B3
WH |71
FEo ARl 24+ group?d EE micex
A5 225700, g0, 100% HEES Rl
9e%e]|  AXF | ICRmice |AF| 13 Serume] GOT, GPTWIBKE fol4d& mol4] e
1200meks omz YR AN Rl S48 gl AL
= pgEg
| —
8. JIsd0l &st Xi=m
W Alte 7S AWE 2 AAH
O 7]s4d W& dA7s WAdel mws &
O 9 AFZF : AVsdx F=EE2A 3¢

754 AEAs
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ANEEA F AEAERD) A AAE(A) SEA™E @) AAA-EAE(A)
AL =

Z3aAE

F5 7bsek #8714

O Aggdat % 22 AChE 24 Asjas, TMTS A S or B

i
2
fol
O
v
o
o
%

/e, A d7 o7 B35 MDA ¥ % ZHAAA AA7)%

Mol =eS Frhal dd.

28714 Aats

~E &g wAgo] AujE sl dEslolMH e dix I Ao AAAET}

121 Fol7tia A 7|9 g Gl E 233 QA7 AelE s Ao w
EET AAAZAA He A& =(G-protein

ﬂ

-g=slolMry  Bxjo] oA FHAOE AMEele] FH2E Amyloid B
peptide(AR)e} AMxdle] FH¥ = 2447 A W (neurofibrillary
tangles; NFT)o] =3} 3AoA Mo ZH=Ha J7]A |, o]efgt & do]
273 A 548 5 T8 dJde® Hia gt}

T g=stolmy Sxpo] rjAE AAAEz = ofME E/ (acetylcholine;
Ache]  F=7F HAE . =Y obA"E A 2F Al (choline
acetyltransferase)2] &4o] # 3}
—-Cinnamomum loureirii &% AChE @45 A3)3t C.loureiriiol A
F=% 2,4-bis(1,1-dimethylethyl)phenol(BP)&= A4l AChE As|Al=
A=At CloureiriZ 58 F%%¥ BP7} ICR miceel TMTE FY3td]
53 719 go] E4HE AS Adsts 237 A=A St
AfFE225E AAlE AChE AdZdEZQ 2 4-di-tert-butylphenol
o] Aej&dAdS selslr] 98] ICR-male mouse(d5H)S Ao E 3 Tk&
o

Aol A=A s=7F ok wet Aol o= As &

w3t TMT group(tZ)3  2,4-di-tert-butylphenol+ TMT  group9
passive avoidance test Z3¥} 2 4-di-tert-butylphenolE A& Al5E H
°l  IFe°] UxRTS Aste AXTHY  FIHES HAFAL

2,4—di-tert-butylphenol7} TMTQ 417 &£ A& a3 (dxs=He A+
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AFE)E blockingshis tiEwo]l HAF= AATHE YERolw 24
HAX ASHdES YA R RIAAFS s
O 1734 2AF B AAAS

—AA A A O dAFe] FH AR (ESD) AlT/F YA} EHETl A 65.104]
(£6.85)% 31, Hx2Te 64.9241(£6.3D)% T FAbE AlY/aFYA 58,
2ol ZhzE 87(20.00%), 129(31.58%)01eH, Hit G
Aol A 12.95W(£3.84), thxwell A 12.00(£3.30)° At &Fo
AL HHF B AFANE, FAF T AR EE T4 adddA &
S 7te] BAAHCRE fFodt atolE §lATh. FF7|/ol¢r] g, Wuk 5
T, AL, 7 2 AT fEoA B89 SAHSE fofd ApolE Ko
A %t

- 714 A" div] 125 %] CERAD-K W3t=
789 S Ao ® JAAIAE ] 12F F 9] CERAD-K
A st A9/a59A 5879 4 543 £ 6.01 H F7F (O
<0.001), HzT9 4% 5.37 + 5.42 o] 7+ (p <0.00DERA T =
237 EAlH o7 §o)3 Aol Wolx &Fttl. CERAD-K =% 1I 9
Walee Al /FRAEETe 49 6.10 £ 6.54 F F7F (p <0.001), W
9] A9 5.37 £ 5.55 Fo] F7F (p <0.00DI}AAT F 7+ FAH
2 93 ztol= ¢lltl. CERAD-K &&W Hywsieks mw, Aol
38, BEE olgur], rolx /‘L”FH(MMSE KC), @571, 743

2 7]AAIA ¥ 125 %9 CDR 4A#49
st 0doR BAA AES AEEA @gdkon, BE gidArt V1A
Al A 0Foller, 125F% SA4dM%E 0o % otstel tidzates #
w2 e At

- 714 Al e 127 39
T%2 MRI #41& =3
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oA Al /FYA HE&THT HEHo] ¢ AA HadsteE AES HGo
U EAA fFoAe Holx] &th(PBVC —0.48+0.715 vs —0.64=+1.
p=0.739).

k

o[o
)

- ITT &4 Uit 78 T 17%8(21.79%)1 A F 28 719 o]/ k&t
25 A9/a59824 587 108(25.00%),
8(18.42%)01aL, ol FeFErtgo] WA Adth At v &

i ZF zbols FAHCoE FoshA RFUtHp = 0.4818). o]oFE RS
<

E&
m

it oo § o oo

8.1. FEAY

O WAL s HAR ABEE, AGEA, o] orla, ARA} So sl
of Wolgmiolel fo14 Wal T A A%

e agse Y ojen 23} v
= Hlo|ow i
24 " AR712 -
AChE A8 &,
A2 50mg/kg | TMTQ] X7 &4+
- ICR-male mouse . L
AFEa /47 Al, HAE A5
o)
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8.2. JAA&AIH
[N A=]
BEEEREEENCES
D] 3=
o] X H H]3L
22 gzl R} 42712 o] 2.HHA 23 |
- SRR, gme AT € AN
=, FAY 5 2AHE RE A7
o HQ E 3ie) o 5
[%g}\é o} A | *—8-;}:“}‘1 = o—ﬂ—_LZ_]_' oﬁ]é———i 2 ?151'
al 504 o] CERAD-K w3} Ht_giq' ) ]
Ao A % CDR Wslef| — TH71/0197] sk, W, 355,
”Lﬂ < A Hgdel FERAAE, 7] 2 AT ¥MgolA H&azt
Ay e MsAddlgaon o3 Aolg wolA @
K MMSE- KClyo) 3¢/ 12/09), gaa =
AFEE DB, 7% 24d|. A o A k.
mgel RCT - jold 27| " s |- CERAD-K ®sl@& ¥833 §
olatel A, 2 oLl
) 2 60 Adoz foldt Aol wolx gk
g 30%), (b4 vtA] o
TR oldubs, d¥d| - CDR WMFe ZE A7} 7]
3L &) =
1o T A A By gau 10750 0noR otad
e SFA AX
A A g aama e,
- ¥ G WgE 07397 FAA
Frole 1o)X g,
9. 8FT, FAZLH, 43 Al FAANS X 1 S0 LSt Iz
9.1. A% & <7
O AF%  AvdadassEE=A 3¢
O AATA 7150 Eld =4 A3 AAZS st A4¢
sE2AY A, AT 0 FYA = 70 ¢ 30 v & E£FE 50mg/kg body
seight per day &% XA — A9l 60kg 7|+=C 2 A FPAsZd 19

71%% 3,000mg A A

2 2A

9.2. AF Al FAAAD
O A Al Fer+eE
Al T4
O =AWE & 94
Az HH7}F o5




10. QZit 2HU |SAIOHK &S =20l IIs

10.1. o]Z 3 ALY SALSE A7) 54T o

A, FPx D A EAES] cinnamic acid, chlorogenic acide TA77]%
2130 7la W FAR Y 1Al Al 2013-207%, ‘13.08.16)5 A 2. 1-1°
A7 525 Az A = gl P85l sldshA] &+

10.2. o oFF3 AW fFAE A7 A5 o5
O AT, S92 2 A FAE2 cinnamic acid, chlorogenic acidi= "A7%7]52
Eo) 71% W FAREY 1A A2013-20175, ‘13.08.16), Al 2. 1-1 7%
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4. NPEH S,
(a8 H I =&2(400, 800, 1200mg/kg)
= ke~ O R= O7iYg O 78 ( )
5. AldsE A & ICR T 9 457
sET | T A 40 & A
6. FHEE B3+ OAe O7g )
7. 3 )% 00 14¢ MW 7] (DY
Ayt (1) (2) (3) (4) (5)
1= oq Q. 2k
v %l 400 800 1200 | Control | TMT
(mg/kg)
8. duve q95E FlF G| F G| F R ||| F
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AP E =T
9 e W A NA B IS B AT573
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A A-Fol v gl AF WEs e wkel #ARle]l 2 groupe
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Biological and Pharmaceutical Bulletin

AR
Vol 39(7) ANAE 2016 A 23 o] ] 1

=EAE Cinnamomum loureirii Extract Inhibits Acetylcholinesterase Activity and Ameliorates
A Trimethyltin—-Induced Cognitive Dysfunction in Mice

ATER Cinnamomun loureirii_—%—%?ﬁl éChE g4 A& azel TMTO 98] 2w 9% 7%

Aol AR FRAES Fol F

ATHY | BEAY

Species mice Age 457

Strain ICR Sex H male [ female
AEEA Ee® F%3d %W Cloureiriil(400, 800, 1200mg/kg body weight)

FAGH CIE 0O <8 O A3 O 71&

placebo | n=8, A4 2]o]

=T positive | n=8, TMT #]o]

negative

AT w5 gulg A9 FZE 400, 800, 1200mg/kg + TMT 2] o]

% 40v+8] 9] miceS S5AHF(HZET, TMTZ| AAFHZ | 400, 800, 1200meg/kg

TR &, AFFEE 400, 800, 1200mg/kg+ TMT
aFeR threl Helg 3% gk wad. | AFVRE | 35

oo o o >

ERES:

o] @ m}-# AChE A&, Az wA 35, A4 ¢354 31959

EAAE ANOVA, #94F p < 0.05

1) AChES] A 3|4l BP
- C.lousreiriiz %6 &% BPE TMTE FU3 ICR micedl FYate] &3t 7198 o)
E4EE As Adsts 240

rr

2) C.loureirii +&&29] 2H&

A@ a3} - Clloureirii %522 TMTZE W& 2 A2 wxalss vl
- % arm etries 4, A%, FOE, A5 THE vEoY HAL 1§ AN F

o]% ApolE HolA Fdtt
- Cloureirii #&%& TMT 151tk A4 +54 550l 914 2717} e

o}

Hl

- 102 -




ek

2]
_ Biological and Pharmaceutical Bulletin
G=APE
Vol 40 AAL=E 2017 A) 29| 0] R 932
wmE 2,4-Bis(1,1-dimethylethyl)phenol from Cinnamomum loureirii Improves cognitive
R
N deficit, cholinergic dysfunction, and oxidative damage in TMT-treared mice
RETY C.loureireiidl 20+ 2,4-Bis(1,1-dimethylethyl)phenol® TMTE FAFE mice?] 1% 23},
2T 24 )5l a4 ARANGE A FEAES B 39
a3 FEAY
Species mice Age 5%
Strain ICR Sex Ml male O female
AdER C.loureirii?l A #2]3F 2 4-Bis(1,1-dimethylethyl)phenol

sqEd (WA O gE  OAAAT 08

placebo

=T positive | TMT 2.5mg/kg

Al negative | 0.85% saline

d| Ng=z | BP 10, 20, 40mg/ke

2} mices 51% (positived] T, negativedlz| AF 10, 20, 40mg/kg
o | TAY |E BP 10, 20, 40mg/kglE)o R o]
- Holg 35 Bt THT. AH71Z | 35
ERES
Ho] @ m}A A WA yE, FAAQA 54 3|HsE, AChEZEA, Heo ACh 5%, A& #Hits)h
TAAE ANOVA, 9% p < 0.05

1) 719 &4 fatetsE TMTel 3k BPe &3
- BP o] o] TMT Ao] &l vl ¥ ALd wAgES BHa ol Foie
2 F7 kel
- BP 40mg/kg 1H< TMT Z1gRth FAHA F57 s o5 F717F Yels:
AkEE o
2) BP7} A3ty A el nixe 9
- BP1E& Z3X A9 AChE Z7FA7]31 AChEE Aset=d 4974 ztol7F it
- BP 20, 40mg/kg 152 mice?] ¥ 224 x4 285 A 33
Hl
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Al negative
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54 Tk 504 o]Ae] MMSE-KC 715 247 0]4 274 o352l A<l

Ngea ARAE AV EIAFEE R EYR) 3g o
" H2AFE - AGAY T IAFEES At AFYFH LT 4L )

placebo | n=339, 1¥ 33] 24 43

2 Bt positive

negative
Al
3 Al g+ n=33, 1¢ 33] 24 A4
. QAL | ASFAAFEEY 39/
2
4| gz

AH7IZE| 125

qojza
12+ frad 37F © CERAD-K W 3}ak
22} a4 H7F 0 CDR(IAA Hw] =), Bram MRI
Hjo] 2 w7 _ 3 o
oA Wb ¢ oolsky Al E A ALY AAHEATA HAL, PAsehH

ZAAY, TSH, Fasting Insulin, &2W AL, o] AW %

AF A/5 o W 2ol HA ¢ paired t-test or Wilcoxon’s signed rank test
) WHEE 7o A A3 A/SE o+ W ZFo] #HA ¢ Chi-square test or Fisher’'s
TAAE
exact test
% kel A4 0 ANCOVA
1. 1984 AL 8 AAAS
AAHGA AU dAre] HaAH(ESD)2  AY/FYA EETA 65.104
(£6.85)%1a1, &2 64.9241(£6.3D)A 0. A= A¥/FdA S8, thza
ol A Z}7} 8% (20.00%), 1278(31.58%)°llom, B wHUFTE AlFT oA
12.959(£3.84), tiZwrol A 12.004(£3.30)0]8lth &Foi%, 428 dFF 4
AFARE, F9% & 2AHE BEE A58 2l HE&aite SAAHeR
oJFk Aol AT FFH71/0l¢k] Ak, Wk S &, AL, 7] B AT W
NEEE! A &I SAACRE o3 xlolE KolA T

2. 12 fFax Bt

(1) 714 A% o] 125 §-9] CERAD-K WsheF

ITT 54 i 784S ooz 7| 4AA uu] 125 9 CERAD-K %74 1
o] WstFe A9/adA HE&e] A 543 £ 6.01 A F7F (p <0.00D), dl=
9] A% 537 + 542 "ol Z7 (p <0.00D)FFAA T B BAHOR &
gk Aol Wolx] ehskrh. CERAD-K ¥4 I o wslare 79)/3dA8a+
o] 49 6.10 = 654 A F7F (b <0.001), WETe] A9 537 + 555 Hol F
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7F (p <0.00D&AARE 7t 3P FAA o Fofgh Apol= {1tk CERAD-K
FEE PEWsEe W, oRFY, BAE OBl elgAg
(MMSE-KO), @ol®-s7]e], T4 a%, wolBsay, wolBsael, T34,
AWET] B 2EFPAHE], A § RE ARAA FEAN BTN B

AHoz ok 2fol& HolA et}

3. 22 &4 Bt

(1) 714 A4 ¥l 125 $¢] CDR ¥ 3}

ITT EANYT 78S o= 7IAAI4 din] 125 % CDR Ao ¥sha
= 0doR FAA AES AEHA Fon, BE A7 714 Al-edA 03

ojglem, 125% FHNME 05 o2 ofshy thidal= HEHA ekt

Hox

(2) 714 A4 ] 125 %9 ¥ g7 W)

FEA MRl BHS Bal B 999 ayetd 432 249 A% gxelA
| gasts Age wgot A4 %

A /FdA HE&aRT H&2 o] o AA 3
od & HolA] FITHPBVC -0.48+0.715 vs —0.64%£1.656, p=0.739).

4. A Hrh

ITT 4 diZd=t 78%W & 179 (21.79%) A F 28 749 o]iefEukgo] A
o B8 R E AY/a5dA F&a 10%(25.00%), iz 78(18.42%)
o], ol FefERkgo] MG AP ALY wlEol e & 3 Aole &
AX oz FoatA] dthp = 0.4818). o] dFEWtgo] FITEE TS 1
Aol 257, FeTe 37, T LA @&skon, AS e Foid
o] FoFE g HarwA] kgith QIAAEAHE AFS FFFTEHS 2T o]
CFFENREE AT A G E St 17oRE FFE ofYlon 58 F
G 5 kA 3] H AT

=] 1A

(Al 18+ arejoheta]

< 1ApdE>

1. Cinnamomum loureiri=5-€] A phytochemicals®] 5% ¥ AA|

7h HE ARANE AV Y gEgFE

A7 AlERD AFE kg)E = HUARE A g F A5 58 FIE ethanols ¥il 244
&<t shakingdlglth. 1 &, 59 vl & filteringsle] ZEA Y= &uls 783, Alsel
oAl & 239 ethanold Y¥o] shakings}ith o] #AL &= 53 W&, F=% 824
Ft shell A s538to] A9 ethanol FE&8 XA Y. 55 23 4 kgo] AlFellA 998.8 g
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1}, Solvent partition®] 2]gt A3 FEE2] AChEe] digt A3 &4

A et FEES o|83to] Scheme 219 Z+o] solvent partitions AAEATE EFAZ A
¥ FEE(953 @) AEEe] ol s S 3 AREE SR 4 3l ek
S| S = Ao wEl n-hexane, chloroform, ethyl acetate® =02 33|% EIEAr}. 2+ £39
AChE®l tigh Aal 245 A3 A3, &4do] 7HE %2 chloroformZ4H F&3 £33 A9

gt (Fig. 1).

Dried CC (4 kg)

Adding of Ethanol (100 1)
Shaking for 24 hr (3 times)

Filtering and evaporation
CCextract(998.8g) +  Forin vivo experiments (45 g)
Dissolved in deionized water (1,360 ml)

Water layer
Adding r-hexane (4,680 ml. 3 times)
Mixing and standing for 24 hr

| .

Residue n-Hexane layer

Adding chloroform (4,680 ml. 3 times)
Mixing and standing for 24 hr

,

Residue Chloroform layer
Adding ethyl acetate (4.680 ml. 3 times)
Mixing and standing for 24 hr

.

Residue Ethyl acetate layer

Scheme 21. Solvent partitioning of Cinnamomum loureirii extract
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Fig. 1. Effects of Cinnamomum loureirii extract from solvent partitioning on AChE activity.

The value (%) of enzyme activity for each fraction was calculated as compared with the
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control activity (100%). The T300 group was positive control and 300 nM of tacrine,
specific AChE inhibitor. The ethanol extract of Cinnamomum Jloureirii was suspended in
water and partitioned successively with n-hexane (H1, H2, H3), chloroform (C1l, C2, C3),
and ethyl acetate (EA1l, EA2, EA3), respectively. Solvent partitioning was individually

performed 3 times. Values represent the mean * SD (n = 3).

t}. The first silica—gel column chromatographyell €3k Ay FZFE2 AChEY W3k A& &

3

Solvent partitioning 3 9 714 =& As] &AS 2l chloroform® F HA £35S o] &3

A HA LEAFS Attt B3 AR CHClz : EtOH(100:0, 90:10, 80:20, 70:30,
0:1

60:40, 50:50, 40:60, 30:70, 20:80, 10:90 % 00)2] 1170 8ol il zhzte] £3S 34
Attt £ 33709 ARFoz Upgon ztzhe] A BHS =4 Ay, 2RI FoA
CHCI; : EtOH9] 90:109] F WA #3F o] AChE9] dA4Es FoAA AdA AALRE At

(Fig. 2).

AThE En!rﬂ}i!m‘y ATy {‘%3
Eﬁ? BRI -

ﬁl|l!!l o

L BRI FL S LR EFIEL P TR

< AR

Fig. 2. Effects of various subfractions from Cinnamomum loureirii extract on AChE activity.
The value (%) of enzyme activity for each fraction was calculated as compared with the
control activity (100%). The T300 group was positive control and 300 nM of tacrine,
specific AChE inhibitor. The sample groups were fractionated with the eluents that the
mixture of CHCl3 and EtOH (100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80,
10:90, 0:100, respectively, 3 times; v/v). Values represent the mean = S.D (n = 3).

2}. The second silica—gel column chromatographyel] 23+ A¥ FZ&E2 AChEe] 3l A 3]
g4

21 WA silica—gel column chromatographyE A|83%F &9 4~E3 (CHCl3 : EtOH = 90:10 @)

S ¥ WA silica-gel column chromatographyS A 8389t B3¢ FAv&ES CHCls
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EtOH(100:0, 98:2, 96:4, 94:6, 92:8, 90:10, 88:12, 86:14, 84:16, 82:18, 80:2)9] 117} 2 &4
tha] Zhzte] EES 1WA AldEitt 1 A3 F 11709 A%E Tl CHCl; @ EtOH2] 94:69]
THA M F2 AS @S 2Sv(Fig. 3).
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AUBE inbibitory effeci (94

Fig. 3. Effects of various subfractions from Cinnamomum loureirii extract on AChE activity.
The value (%) of enzyme activity for each fraction was calculated as compared with the
control activity (100%). The T300 group was positive control and 300 nM of tacrine,
specific AChE inhibitor. The sample groups were fractionated with the eluents that the
mixture of CHCls and EtOH (100:0, 98:2, 96:4, 94:6, 92:8, 90:10, 88:12, 86:14, 84:16,
82:18, 80:2, v/v). Values represent the mean £ S.D (n = 3).

v}, The third silica—gel column chromatographyol] 23t A9 FZ&E9] AChE| tha A &

3

F WA silica-gel column chromatographyE A|33%k o] AE3 (CHCl3 : EtOH = 94:6)S Al
WA silica—gel column chromatographyE A3}t 89 FAH &L CHCl; @ EtOH(97:3,
96:4, 95:5, 94:6, 93:7, 92:8)¢] 117] H-8le] ujs)] z7e o 1WA AgEAT. 1 A &
670°] %8 FelM CHCl; : EtOHO| 96:49] &&ellA 71 F& A 848 Hilon o £
< o]&3t Ty FAGA TLCE Pk thFig. 4).
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Fig. 4. Effects of various subfractions from Cinnamomum loureirii extract on AChE activity.
The value (%) of enzyme activity for each fraction was calculated as compared with the
control activity (100%). The T300 group was positive control and 300 nM of tacrine,
specific AChE inhibitor. The sample groups were fractionated with the eluents that the
mixture of CHCls and EtOH (97:3, 96:4, 95:5, 94:6, 93:7, 92:8, v/v). Values represent the
mean £ S.D (n = 3).

Hh. TLCell )3k A9 ogh& F&&2] AChEd gk A3 &4

op

Open columm chromatography &, 7F4 £& a#Z ®<¢l CHCl; : EtOHY 96:49 &S o]
dte] TLCE A3tk w2l¥ bande 7HA337d 3 44914365 nm, 254 nm)S& o] -&3do] 2315
A3, Zt bandEE Eo} chloroform¥ ethanole]l F&A]7 AChE A3 &#4& =AHs9T. 1
Z 9H A band (Rf value = 0.64)94 7}F =& &4<& wrH(Fig. b).
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Fig. 5. AChE inhibitiory effect of Cinnamomum loureirii extract separated by TLC.
The value (%) of enzyme activity for each fraction was calculated as compared with the
control activity (100%). The T300 group was positive control and 300 nM of tacrine,

specific AChE inhibitor. The sample groups were fractionated with the eluents that the
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mixture of CHCl3 and EtOH (97:3, 96:4, 95:5, 94:6, 93:7, 92:8, v/v). Values represent the
mean = S.D (n = 3).

ML

A HPLCO 98t AT 259 A8l g4

e

Z]

2o SAEAY £5E Zo]7] s Rf Fto] 0.64¢] bandE %3l p-Bondapack™ Cis
revers phase(3.9 X 300 mm) column®& ©]&3% HPLCE AA3¥ Y. 100% &35 ethanol¥ 33
SHTE o188t 0-100%°] ethanols} =9 A4l &= Fuj= W3S Fof 907+ HAs3Art
W= 190-800 nm= AA3t flow rate= % 0.0 m¥ EHFRoH 20 wA Am F
1S 3k tE PDA detector® 218k 23 290 nm & A 31 4] 59 A<l peakoe] ¢l
31 tH(Fig. 6).

Table 1. Condition of the analytic HPLC for purification of active component isolated from

o|

K=
do o o

o

—

Cinnamomum loureiril.

Instrument Waters 2690

Detector Waters 996 (at 200-800 nm)
ClgubondapakTM

Column

(reverse phage column, size : 3.9 x 300 mm)

Mobile phase 0-100% ethanol (gradient elution)
Flow rate 0.5 m¢/min

Run time 90 min

Injection volume 20 ul
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Fig. 6. Isolation of AChE inhibitor from Cinnamomum loureirii extract using HPLC

Column: p-Bondapack™ Ci;s column (3.9 X 300 mm), Flow rate: 1.0 m{/min, Injection

volume: 20 uf, Mobile phase: 90 min of 0-100% ethanol in water, Detector: PDA

2. 148 NREvE A8 BHED TR

R

AlFol A &gt ¥ AMAM¥ES] AChE A3l &4 B2 AZFS GC/MS, NMRS &
o=

3 Ax, 206.3 m/z AEY H=mFH(2,4-di-tert-butylpheno)E ¢l ¥ A ch(Figs. 7, 8).

Abundance

TIC: RONG1- .DWdata.ms
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Fig. 7. EI/MS spectrum of active compound from Cinnamomum loureirii extract

Bu

The spectrum was recorded on positive ion EI mass spectrometer. Sample was dissolved

in methanol. The remarkable peak showed at 21.65 min. Molecular weight of putative

active compound was to be 2,4—di-tert-butylphenol.

(A)

49.436
49295
40,150
48,867
35821

124470
124329

154835
142386
136223
136212
106.491

,,,,, . v T T T
160 140 120 100 80 60 40 20 ppm

- 113 -




(B)

Fig. 8. BC/'H-NMR spectrum of active compound from Cinnamomum loureirii extract
The component purified from C. Joureirii extract was dissolved in MeOD and recorded on
high resolution NMR spectrometer operating at 600 MH, and 25°C.

3. In vivo testE B3 A FEEQ ¥ g9l 9 =AHA}

7F. Y-maze testoll A Ald FE5E9] 7198 S a3

AA U Zuf 229l mouseoll A AFFE=9] AChE &4 Aslads gRlstr] &l A2 o
b %5 2 Y-maze testE AlPst A3}, dut HolE g TMTE Fofst AL txdol
3l 20% B FAPAT, AEo]l FEHE groupdlAe olHd AAE A 53] 800, 1200
mg/kg =9 AY FEE AFAAME 719 A4S FE3 moused Ao 3E a3E H(Fig.
9). Armsoﬂ —g—om s au3ke FoA]] AelE Holx @gtenz TMTe Al FE&0

mouse?] #+ETHAE FE 74 FdeS A (Fig. 10).

e
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40 - —
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(_unlml T™T  C400  CB0O0 C‘]lﬂfj

Alternation behavior (%)

Fig. 9. Effect of Cinnamomum loureirii extract on spontaneous alternation behavior in the
TMT-pretreated mice.
Control group was injected with sodium chloride solution. TMT group was injected with

TMT. And sample groups (CC400, CC800, CC1200) were injected with TMT after supplied
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with ethanol extract of C Jloureirii (400, 800, 1,200 mg/kg body weight per day). The
spontaneous alternation behaviors were measured during 8 min. Each value represents the
mean * S.D. for 8 mice. (#P < 0.05 as compared with that of control group, #P < 0.05 as
compared with that of TMT group).

n 405
=

&

P

£

b

=

':'é 20

&

wol TMT OO#E COE6 OCHNG

Fig. 10. The number of arm entries in the Y-maze test

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (CC400, CC800, CC1200) were injected with TMT after supplied
with ethanol extract of C. Joureirii (400, 800, 1,200 mg/kg body weight per day). Each
value represents the mean * S.D. for 8 mice. Ducan's multiple range test of SAS

(statistical analysis system) shows no significant differences (P < 0.05).
L}, Passive avoidance testo|A ¢ Ay =&E9 a3

Passive avoidance testollA] step-through latency(sec):= «ubk 2ojo] RMR Fo3 1F&

latency time©o] #Ask3lth. ofel Hla] 353t AYFEES AT AFolA E4E AAsH] &

Lol whet -‘415} o= Felakadth. 53] 800, 1200 mg/kg w=o AMFEFES AHFAT 152

stEa 7 vetgth ole AFFEFEC] TMTO 7|93

Xl%ﬁiﬂr 5_}%%2394 AAGE)E BE3Y control groupo] EAFE QA%
el

Ao R HIANAFE AL 4 4 Avk(Fig. 11).
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Fig. 11. Effect of Cinnamomum loureirii extract on step-through latency

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (CC400, CC800, CC1200) were injected with TMT after supplied
with ethanol extract of CC (400, 800, 1,200 mg/kg body weight per day). The
step—through latency was measured during 5 min. Each value represents the mean £ S.D.
for 8 mice. (*P < 0.05 as compared with that of control group, #P < 0.05 as compared
with that of TMT group).

AT FE=E dis] sX¥ (400, 800, 1200 mg/kg)=Z w4 =4 AIS A d7 23 A
o] v ZFA A Wt gller s BAIglel ZF groupd] EE micew 100% AE&ES
HH(Table 2). Serum® GOT, GPT ®3}% SAS analysis 23 FoAE Holx gowvmzg AA
AT FEEY 5A4L gl Ao® #EAhFigs. 12, 13).

Table 2. Body weight and survival rate of experimental mice orally administrated

Cinnamomum Jloureirii on acute toxicity

Group No: of Body Brain No. of . Survival
mice weight (g)  weight (g) survival mice rate (%)
Control 3 346 + 0.75 049 + 0.01 8 100
TMT 8 348 £ 1.26 0.48 + 0.01 8 100
400 mg/kg 3 334 £ 0.89 0.47 + 0.02 8 100
800 mg/kg 3 357 £ 156 0.45 + 0.02 8 100
1200 mg/kg 8 32.9 + 0.88 0.47 + 0.02 8 100
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Fig. 12. Aspartate aminotransferase activity in the serum of ICR mice
Duncan’s multiple range tests of SAS (statistical analysis system) showed no significant

difference (p<0.05). Values represent the mean (n=4) + S.D.
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Fig. 13. Alanine aminotransferase activity in the serum of ICR mice
Duncan’'s multiple range tests of SAS (statistical analysis system) showed no significant

difference (p<0.05). Values represent the mean (n=4) * S.D.

o,

oA BAA FEE BY) A5t A3
]

(1). In vitro 7oA ¢ HAu&

Y,
i

A el G824 F5E 79 AChE Aj2A deads glatr] A8, Avet a32E 100:0,

70:30, 50:50, 30:70, 0:100¢] ®l&= E38to] in vitro testE A PsATh A Hl&S HES
A AdgdA = 70:30 W&o Ed=EolA M w2 AdEA deadE deldok(Fig.
14).
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Fig. 14. Synergistic effect of Cinnamomum loureirii and Rosa laevigata extracts against
AChE

The value (%) of AChE activity for each fraction was calculated as compared with the
control activity (100%). Sample groups were the ethanol extracts of plants at concentration

of 1 mg/ml. Each value represents the mean * SD for four independent experiments.

Instrument YL9100 HPLC system

Detector YL9160 PDA Detector

Column Aegispak C18-L (reverse phage column, 4.6 x 250 mm)

Mobile phase 196 aqueous acetic acid : 1% acetic acid in acetonitrile (gradient elution)
Flow rate 0.5 m¢/min

<A¥F%E HPLC data>

M

Voltage
N

Time (min.]
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<A¥ AFAE cinnamaldehyde HPLC data>

Time [min.]

(2). T AERE B

- w87 FEES Aol JFA% mice AT

X 54E Zhe amyloid BE FAME F 719 E S #dskdth. ABE injectiondtA
%& control groupe ARE F93F negative groupdl BlaA H& x5S YA, FIA F
Z&5S Aol3 group control group™ ]T’L% ] 714 H] 523k 59 A 5S HAG(Fig. 15).
Passive avoidance test 23, ABE FAISHA| 2 ABE F93% negative group®l
A ke 719 EFseS YErdL = }% Fogk groupe GAEH] TLETF Emoldy

[} =
= 71dqgtgs o] dtE S 0T & AT °1i 3"31}011/‘1 %Ml% =] ARY 719
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ol A
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Fig. 15. Effects of Rosa laevigata extract on spontaneous alternation behavior.

Protective effect of Hosa laevigata extract against the AR sp-induced memory impairment in Y-maze test.
Spontaneous alternation behaviors were measured during 8 min. Data represent the mean (n=8) + S.D. ("P <
0.01 vs. Control group, P < 0.01 vs. AB group).

C (Control): Treated ABs-1 group and normal diet

A (AB group): Treated with ABi-4 and normal diet

R 400: Treated with ABi-4 and diet group (400 mg/kg)
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R 800: Treated with AB; 4 and diet group (800 mg/kg)
R 1200: Treated with ABi-4» and diet group (1200 mg/kg)

200
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100
N ﬁ i
) s s
C A R400

Fig. 16. Effect of Rosa laevigata extract on step—through latency in the passive avoidance test.

Step-through latency (sec)

R800 R1200

Protective effect of Rosa laevigata extract against the Af;-sp-induced memory impairment in passive
avoidance test. The testing trial was given 1 day after the training trial. Data represent the mean (n=8) *
S.D. (°P < 0.01 vs. Control group, ‘P < 0.01 vs. AB group).

C (Control): Treated ABsp-1 group and normal diet

A (AB group): Treated with AB;4 and normal diet

R 400: Treated with ABi 4 and diet group (400 mg/kg)

R 800: Treated with AB;-4 and diet group (800 mg/kg)

R 1200: Treated with ARB;-s and diet group (1200 mg/kg)

- FAAERYH G4 2D AHA

AzxE FAAE 0% ANebss ol &ste] &, FFAA A 5924 FE55 620 goll AT Z9
SHTol HE A F ASH B el 3w o sEst= & hexane (CgHig), chloroform
(CHCly), ethyl acetate (EtAOc)2 A= 332 AAeH 1 Yrojz B3& 47 dAT FHelo
THAZ1 %, DCF @44 ME=sd Asi@dS st Figs. 17, 1894 Hi= upep o]
< AdgddS BArh Chloroform
fractiong 7 E%3}lo] open silica gel column chromatographyZS Al #sle] 33709 AEE
(CHCI3 : EtOH = 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:100)°. & & ¥
st 47 BEE 28 (F 3379 £38)S dAHF FHste] DCF-DA % MTT reduction assay &
ANBeta, 1 F M 2 AX BRIgHE Hol: EIS HMASYTI(Fig. 19). Open column
chromatography & S3] 42 Al59 ZAS Qs & HAAHE & (fraction 7)& preparative
silica—gel plate (glass, 200 x 200 mm)E °]&3ste] TLCE AHAsta ZEd WMEE gidoe=
DCF-DA, MTT reduction assayS G339 tH(Figs. 20, 21). =L A3y £& FA S 2t R=054Y
bandE HPLCZ Egsle] X EZQ 1.2-Benzenedicarboxylic acid, dinonyl ester (dinonyl
phthalate) & & 53} th(Figs. 22, 23).

Hi

solvent partition & chloroform + W# fractionolA 7}
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Fig. 17. H:0,2 55 A ¥ oxidative stressoll ™l g solvent partition® w92 FEES Ho ¥
C: control group, H: H;O.%F A 8sla Al il S/{HFE A

V: HiO-5 A2l st7] 48213t el vitamin C (100 uM)E 2 A €]

H1-E3: HO-,Z A &]3}7] 4847k A, solvent partition &8 23S 27 1 mg/mE A=

H1-3: hexane %3, C1-3: chloroform %3, E1-3: ethyl acetate &3
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Cell viability (%)
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(=3

C H \' Cl1 C2 C3 El E2 E3
Sample

Fig. 18. HoOool =% AlXZ Ao th3l solvent partition® 34 FE5E9 HIE I
C: control group, H: H,O.%F A &3t A& il 2FFE A g

V: HiOxZ A 8l&}7] 48417F Aol vitamin C (100 uM)E 7 5 €]

H1-E3: HO.Z A8 3}7] 48417F A, solvent partition & 38 27 1 mg/ml = A=A 2

H1-3: hexane ¥ 3, C1-3: chloroform # 3, E1-3: ethyl acetate &3
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Fig. 19. Silica-gel open column chromatography fraction®] oxidative stressol w3l =] & 3},
C: control group, H: H:O.%F A3l Alg thAl SHFTE A
V: HOoZ A8 8t7] 48412 Aol vitamin C (100 uM)E A A g
1~33: Sample groups. HoOxZ A 2] 3}7] 48A17F Aol 1 mg/mle] T2 20 wlZS g
7} 7+ 9] fractions< CHCl3¥ EtOH-S 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:1002]

7}
&S 247} 3 HkE (337) fractions)
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DCF formation (oxidative stress, %)

Fig. 20. Protective effect of Rosa laevigata extract separated using TLC against H>O;-induced
oxidative stress.

C: control group, H: H;O.%F 2 8slz Al Al S/HFE A

V: HiO-5 A2l dt7] 48213t Aol vitamin C (100 uM)E 2 A &

Samples: H.0.5 A 2]3}7] 48A17F Aol 1 mg/mle] T2 20 s A
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Fig. 21. Protective effect of Fosa laevigata extract separated using TLC against H>O,-induced
cytotoxicity.
C: control group, H: HyOp%F A&l A& hil EHFE A
V: H,0.5 A 2l38}7] 48412k # el vitamin C (100 uM)E %+ &
Samples: Hy0.Z A 2]8}7] 48A13F Aol 1 mg/mle] T&EZ 30 e A
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Fig. 22. Isolation of active compound from Fosa laevigata extract using high performance liquid
chromatography.
A Cis p—Bondapak column (reversephase column; 3.9 * 300 mm) was used at a flow rate of 0.3ml=minute

and a wavelength of 200 - 800 nm. The monitoring wavelength was 317.6 nm.
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Fig. 23. ABell 93t A A=A BREFgHE 7Ix= X532 dinonyl phthalate

gl

5}
X =AML zrE= amyloidd BE FAMEE & 7 YEgTd

=
(

%2 control groupS ABRE 593k negative groupel] H
AEAE Aol group (B20)2 control group¥ H]nl &

+ dinonyl phthalate’} ABe] 145402 HEH REaga3E YERW Y control FTo2 QA F&
i

MRS v k(Fig. 24).
A B5 B10 B20

Fig. 24. Effects of dinonyl phthalate on spontaneous alternation behavior.
Protective effect of dinonyl phthalate against the AB-p-induced memory impairment in Y-maze test.
Spontaneous alternation behaviors were measured during 8 min. Data represent the mean (n=8) * S.D. ('P <
0.01 vs. Control group, P < 0.01 vs. AB group).
C: Treated ABsp-1 group and normal diet
A (AB group): Treated with ABi-4 and normal diet
B5: Treated with ABi-s and diet group (5 mg/kg)
B10: Treated with ABi-s and diet group (10 mg/kg)
B20: Treated with ABi-4 and diet group (20 mg/kg)
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Alternationbehavior (%)

C

Passive avoidance test 23}, ABE FAFSHA] &2 control group< ABE 593+ negative group

of HlsiA tHE 7ot edS UElAL =4S Fo% group (B5, B10, B20)& &A4=4

o] &7} EolHdFE Vg HFsEe] & 1S AT 5 A o= FdA oA HAE &
s

)& blockingdle] 4% H7]5S 3
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Fig. 25. Effect of dinonyl phthalate on step—-through latency in the passive avoidance test.
Protective effect of dinonyl phthalate against the AB;-s—induced memory impairment in passive avoidance
test. The testing trial was given 1 day after the training trial. Data represent the mean (n=8) + S.D. (‘P
< 0.01 vs. Control group, P < 0.01 vs. AB group).
C: Treated ABs-1 group and normal diet
A (AB group): Treated with ABi-4 and normal diet
B5: Treated with AR and diet group (5 mg/kg)
B10: Treated with ABi-s» and diet group (10 mg/kg)
B20: Treated with ABi-» and diet group (20 mg/kg)
<FYAFEE LC/MS data>
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Data Filename 0602-KJ-GAT_pos.d Sample Name 0602HU-GAJ_pos

Sample Type Sample Position P1-C6
Instrument Name Instrument 1 User Name
Acq Method 0802-Pos.m Acquired Time  5/2/2015 6:04:58 PM
IRM Calibration Status  [EHEEECSINNNNN DA Method  FELM.m
Comment
Sample Group Info.
Acquisition SW ©200 series TOF/6500
Version series Q-TOF 8.05.01
(B5125.3)

User Chromatograms

Fragmentor Voltage 175 Collision Energy 0 Ionization Mode ESI

x10 7 [+ESI TIC Scan Frag=175.0% 0602-KU-GAJ_pos d

© @ @

12 3 4 5 6 7 & 3 10711213 1415 16 17 1819 20 21 22 23 24 25
Counts vs. Acquisition Time {min)

Fragmentor Voltage 175 Collision Energy 0 Ionization Mode ESI
+ESI BPC Scan Frag=175.0V 0602-KU-GAl_pos.d

x107
6

w
2036

et

12 3 4 5 678 2 10113213 1415 1617 18193 20212223 24 25
Counts vs. Acquisition Time [min)

Integration Peak List

Peak |Start RT End Height Area Area %o
i 1616 1.638 1.663 1008761.7 1354335.44 2.97]
2 1722 1.754 1.851 1331963.38 4404099.05 9.64)
3] 1.953 2.035 2,108 10241726.95 38772829.85 84.89
4 2732 2.765 2.813 2153820.32 4945288.02 10.83
S 3346 3,379 3.43] 2044719.89 418400895 9.16
a 3881 3.893 3.924 1846825.12) 2638186.34 5.78
7 4 4.042 4091 378/71.2 925742918 20.27]
8 5.733 5.783 5.865% 489509215 20805876.7 45,55
9 7.265 7.325 7.356 1673203.38 3539185.28 2.75
10 8.237| 8.303 8.452] 6115703.75 37347713.33 81.77]
i1 8.755 8.8 8.933 2495684, 58 9835197.96 21.53
12| 11,091 11,154 11.22] 3375145.22] 12319910, 18 26.97]
13 12,033 12,083 12.145 1503585.68 3654340.85 8
14 15,527 16,575 15.625 1025624.37| 3091515.68 8.77|
15 17,206 17.289 17.368 3477061.74| 1453261018 3182
15 18.798 18.864 18.929 1486801.55 5451333.61 1194
17| 19.063 19,173 19,278 7909616.06 45673341.97 100
18 19494 19.577 19.643 2621326.58 9834927.1 21,53

2ApAE>

1. AY AAEZA 2,4-di-tert-butylphenol®] AChEel] sl A3 &4

Lo
ik
oX,
tlo
Lot

o
ol
o
k!
by

A FEE25E AAEY AChE AsfEAdEZS 2 4-di-tert-butylphenol®
AChEE ©] &3t enzymatic in vitro assayS A&ttt o 2y, AAEZS H%7F =olRd w

]
& A @gol ol AL FAT & AUHTable 3),

Lo

Table 3. Inhibition of acetylcholinesterase (AChE) activity under different concentrations of

2,4-di—-tert—butylphenol.
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Concentration of BP AChE inhibitory activity (%)

10 mM 17.12 £ 1.33
20 mM 21.19 = 1.39
40 mM 3045 + 341

The value (%) of AChE activity for each fraction was calculated relative to control activity

(100%). Each value represents the mean * standard deviation (SD) (n = 4).

2. A9 ZAAEADS o]&3t in vivo tests

71949 AdS 98 ICR-male mouse(dF%)E 20-24°C, 30-70%2% HU&sEE& e 12
hr-photoperiod chamberol A AFS-stH Al AAE2 2 4-di-tert-butylphenolS Algo] =4
=(5, 10, 20, 40 mg/kg body weight per day) 41°] ¢F 3 F3F ad libe] El= FF sttt 2]
A2 2 21 Ao Xu) A EZQ trimethyltin(TMT)S  E7FFA18aL, Y-maze test®

passive avoidance testE 33}t
7}. Y-maze test

Control group< E49] = TMTE FAFSE groupell HIA 2k 20% ©]4e] ¢FAE brain &4
S YeERS Y AZo] FHE groupe TMT groupolA YeElUE AAE AdA Y. 53] 2

40 mg/kg %9 2,4-di-tert-butylphenol groupolA TMTS A&l BHS FEA7|AY E%/Oﬂ

W 2ds BoH(Fig. 15). Armsell £013t Slae 1] FoAQl ApolE HolA] ggforn=

TMTSF AT AA=EZo] moused] ExsHANE TS FX &dS s (Fig. 27).
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Fig. 26. Effects of 2,4-di-tert—butylphenol on spontaneous alternation behavior.

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (BP 5, BP 10, BP 20, BP 40) were injected with TMT after
supplied with ethanol extract of 2,4-di-tert=butylphenol (5, 10, 20, 40 mg/kg body weight
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per day). The spontaneous alternation behaviors were measured during 8 min. Each value
represents the mean * S.D. for 8 mice. (#¥p < 0.05 as compared with that of control

group, #p < 0.05 as compared with that of TMT group).
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£
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=
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(Lontrol T™T P5 BP10 BP 20 BP4G

Fig. 27. Number of arm entries in Y—-maze test.

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (BP 5, BP 10, BP 20, BP 40) were injected with TMT after
supplied with BP (5, 10, 20, 40 mg/kg per day). Each value represents the mean * S.D. for

8 mice. Ducan’'s multiple range test of SAS (statistical analysis system) shows no significant

differences (p < 0.05).
L}, Passive avoidance

Passive avoidance test® AAIg A3, TMTE FAFSE control group< TMT groupel H|3l|A
°F 30% Bxeo IAHE TEHEeHS YHEHUAT. 24-di-tert-butylphenolE Al AIEE H<
group< control groupd 55 E A v ] control groupS A3 EE QX%
S HAFAT. 2,4-di-tert-butylphenol7} TMTE] 274 &4 A az (A% S
= blocking3d}®] control group®] HolFE A T3S YN Fo2H HAXE AsdEdeS A
A

dAo® HIAAGTS el thFig. 28).
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Fig. 28. Effects of 2,4-di-tert-butylphenol on step-through latency

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (BP 5, BP 10, BP 20, BP 40) were injected with TMT after
supplied with ethanol extract of 2,4-di-tert=butylphenol (5, 10, 20, 40 mg/kg body weight
per day). The step-through latency was measured during 5 min. Each value represents the
mean * S.D. for 8 mice. (#¥p < 0.05 as compared with that of control group, # < 0.05 as
compared with that of TMT group).

t}. In vivo cytotoxicity test

L

2 4-di-tert-butylphenol& s%=H(5, 10, 20, 40 mg/kg body weight per day)® 3} 54 7

AVS AAIRE A3 AT s FAle] vl Wstke fIle sl dAIRle] 2 groupd] R
£ mice 100% AE&S HHTable 4). Serume GOT, GPT W3l% SAS analysis 23
ogg Holx gorma MAFE 24-di—tert-butylphenol®] 542 e o2 3 =3l ch(Figs.
29, 30).

Table 4. Survival rate of experimental mice
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Body weight Brain weight No. of No. of Survival rate

Group (g) (g) mice survival mice (%)
Control 36.6 £ 1.47 047 £ 0.01 8 8 100
T™T 36.1 + 1.12 045 + 0.01 8 8 100
BP 5 36.2 £ 0.63 047 £ 0.02 3 8 100
BP 10 342 £ 1.60 0.44 = 0.02 8 8 100
BP 20 378 £ 1.11 0.45 = 0.03 8 8 100
BP 40 36.0 + 1.45 045 + 0.02 8 8 100

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. BP groups were injected with TMT after supplied with BP (5, 10, 20, 40 mg/kg body
weight per day). Each value represents the mean * S.D. for 8 mice. The weights do not

represent significant differences (p<0.05).
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= 40
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Fig. 29. Aspartate aminotransferase (A) and alanine aminotransferase (B) activity in the
serum of ICR mice

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups (BP 5, BP 10, BP 20, BP 40) were injected with TMT after
supplied with BP (5, 10, 20, 40 mg/kg per day). Each value represents the mean * S.D.
for 8 mice. Ducan’s multiple range test of SAS (statistical analysis system) represents no

significant differences (p < 0.05).

Aol Fh2 FE2E 39 AChE Al dsads &8 A4 n&s #delstr] fl8l, 70%
FARoR FZ3F Ay FPAE Z+7F 100:0, 70:30, 50:50, 30:70, 0:100¢] H] &2 =335t n
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vitro testE AAESATE 1 A3}, Alv:FYAE = 70:30 HE EEA M 2 A A
saYdE Yehdida, F HAR 50:50004 & 232 B vk(Fig. 30).
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Fig. 30. Synergistic effect of Cinnamomum loureirii and FRosa laevigata extracts against
AChE

The value (%) of AChE activity for each fraction was calculated as compared with the
control activity (100%). Sample groups were the ethanol extracts of plants at concentration

of 1 mg/ml. Each value represents the mean * SD for four independent experiments.

P Aol AHgE AR A FFRAL A3 BRADL AAHAY In viro oA FE

Av FE=3 I FE5E

lo
B

2
jus)
o
=
=)

4 =4 A=70:30) o]&ste] Armoel FR=EE(30,
50 mg/kg body weight per day) 4o ¢k 7 37 ad 4hY HHZE FFst¥ T 18] 70:30 v &
of AFaz A8 sl i vitro elA T WMAR &7t W 50:50 H]E(50 mg/kg body
weight per day)X® &3ttt 2o A1F & 49dA o] Xuf FEA EZAQ trimethyltin(TMT)S
B} A AL, Y-maze test9} passive avoidance testE E3 A4 Hlnl 2 AlYA adE 215
t}.

(1) Y-maze test

dulk Aol= sln XujE FL4AZ] TMT group control group®l ¥l&] 20% Ax 7+43% AL

kol 8k 4= 9dlar, WA sample group< control group® brain A3} Bl w, TMTE A 3|
S o= Bx guEAE Bt 53] Ave F8A vlE 70:309] 50 mg/kg groupoll A
TMT 9&& &HH o= blockingdted 79l control 459 brain FH o= 38 AZA(Fig.

31). Y-maze?d armseol] £97t 3l control group® H]<=3F kS WY TH(d o] B A=),
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Fig. 31. Synergistic effect of Cinnamomum Jloureirii and Rosa laevigata extracts on
spontaneous alternation behavior.

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups were injected with TMT after supplied with the mixtures of
C.loureirii (70%) and R.laevigata (30%) (30, 50 mg/kg body weight per day) and the
mixture of C.loureirii (50%) and R.laevigata (50%) (50 mg/kg body weight per day). The
spontaneous alternation behaviors (A) and moving routes (B) were measured during 8 min.
Each value represents the mean *+ S.D. for 9 mice. (#¥p < 0.05 as compared with that of

control group, #p < 0.05 as compared with that of TMT group).
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(2) Passive avoidance test

ARk 2ol& s TMTE Fogh A2 7|9 go] &%= samples 2 o]g groups 7|
Aol 3E adsE Bk 53 A¥ek 54k 70:30 HlESl group> TMTO] Al 445 of
= g4 B *Jo&”’*# g3l TMT= A% &3
WASE & F 2 ‘Riﬁ}(ﬂg 32). AFTHoRE AV g7 FE= HES

o)
= <)
70:300.% AAs3aL, A AEAITE AFe] dn EEe A 36‘}71 fl&ll skl 50 mg/kg body
& 2

120
100 -
80 -
60 =

40 -

Step through latency (%)

(P&& ,@'\" Q\\“g\{g) m\% Qﬁ““"
'\Q,_}Q ® qQ_r_\JQ © o g\\\

Fig. 32. Synergistic effect of Cinnamomum Jloureirii and FRosa laevigata extracts on
step—through latency

Control group was injected with sodium chloride solution. TMT group was injected with
TMT. And sample groups were Injected with TMT after supplied with the mixtures of
C.loureirii (70%) and R.laevigata (30%) (30, 50 mg/kg body weight per day) and the
mixture of C.loureirii (50%) and R.laevigata (50%) (50 mg/kg body weight per day). The
step—through latency was measured during 5 min. Each value represents the mean £ S.D.
for 9 mice. (#p < 0.05 as compared with that of control group, #p < 0.05 as compared

with that of TMT group).
t}. In vivo cytotoxicity test
AT o} P} 55 v8¥(70:30, 50:50), %X (30, 50 mg/kg body weight per day)®
A

53
stol B4 FAE AN Ad, AFH ¥ BAL PR Wk glor] Fxel Aol %

groupd EE micex 100% FEES HFTHTable 5).
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Table 5. Survival rate of experimental mice

Group Body weight Brain weight No: of No. of . Survival rate
(g) (g) mice survival mice (%)
Control 42.3 + 0.34 0.51 = 0.03 9 9 100
TMT 415 + 142 0.48 = 0.04 9 9 100
70:30 (30 mg/kg) 402 £ 2.07 0.50 £ 0.03 9 9 100
70:30 (50 mg/kg) 41.0 £ 1.17 050 + 0.02 9 9 100
50:50 (50 mg/kg) 41.8 £ 1.96 0.49 + 0.04 9 9 100

Control group was injected with sodium chloride solution. TMT group was injected with TMT,
Sample groups were injected with TMT after supplied with 70:30 and 50:50 of C.Jourerrii and
R.laevigata (30, 50 mg/kg body weight per day). Each value represents the mean * S.D. for 9

mice. The weights do not represent significant differences (p<0.05).

i
off
!
|\
o

stp=, 23t
o1gl oAl
Astell 9]

il
o

1 o] 5
U BEE AR 0 A% AuG A EFEE Aot AYTY FE

Boads Hepl At (Table 6).

i
il

a3
ro

Table 6. Effects of Cinnamomum loureirii and Kosa laevigata extracts on acetylcholine

level in TMT-induced mice brains

Group Acetylcholine level (umol/mg of protein)
Control 0.164 + 0.014
TMT 0.129 + 0.008+*

70:30 (30 mg/kg) 0.136 = 0.006

70:30 (50 mg/kg) 0.153 £ 0.008#

50:50 (50 mg/kg) 0.144 = 0.009

The value of TBARS(%) was calculated and compared with that of the control group. Control group
was Injected with sodium chloride solution. TMT group was injected with TMT. Sample
groups were Injected with TMT after supplied with 70:30 and 50:50 of C./oureirii and
R.laevigata (30, 50 mg/kg body weight per day). Each value represents the mean + S.D. for 9
mice. (#P < 0.05 as compared with that of control group, #P < 0.05 as compared with that of
TMT group).

(2) AdItst= =74
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PsAY 47 & miced HFRZAS HAEFslu AE 232 AAH malondialdehyde (MDA)E
TBARS (thiobarbituric acid reactive substance) A4 HAEZ=Z &2lssict. 2 23, TMTE F¢3t
group®| ¥ ZZoA AstH AEgXA we Hrrp Shste] MDA sR7F 18 AS 0T

s

AN, AY YA EFEC] MDA =5 Hojrg=d g345 Bjlonw ifﬁ%-‘ﬂ Fitsks

gkl sk 4= 9l tk(Fig. 33).
\\,E,g

TBARS (umol/mg protein)

3.0 -
25 -
2.0 -
15
1.0 -
0.5 -
0.0

\'\‘L \ s )
ce® 'ﬂ S o @% 0 \(\‘@

Fig. 33. Protective effects of Cinnamomum Jloureirii and Rosa laevigata extracts against
drug-induced oxidative damage.

The value of TBARS(%) was calculated and compared with that of the control group. Control group
was Injected with sodium chloride solution. TMT group was injected with TMT. Sample
groups were injected with TMT after supplied with 70:30 and 50:50 of C.loureirii and
R.laevigata (30, 50 mg/kg body weight per day). Each value represents the mean * S.D.
for 9 mice. (#P < 0.05 as compared with that of control group, #P < 0.05 as compared
with that of TMT group).

A5 7lsA8E 2 ARAAES A 8 5 2 BAE SEl 24EES gdsia 9
2 =Es Faste 3 seES Y 3EE 55 5 24 AR AR &olA
= gt AFAEES AT A3 Avls AR8R SR cinnamaldehyde, &A= AFA LS
2 chlorogenic acid® A&t HE3E 7)7] AF&L 93] HPLCE E3a 4590t
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(D) A9 AFAE
- dut4: Cinnamaldehyde
- TFZ24: CoHgO
- A& 132.16 g/mol
- CAS Number: 104-55-2

Fig. 23. A A& cinnamaldehyde®] 3}3t% %

(2) 597 ARPE

- 4wt Chlorogenic acid
- FZ2 CieHi1809
- BEx}&: 354.31 g/mol

- CAS Number: 327-97-9

OH
OH

B AFFZed FdAFE=] ARLE &% &<

b AT Az DA

Table 7. Chromatographic conditions of the analytical HPLC
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Parameter
Instrument
Detector
Column

Mobile phase A
Mobile phase B
Gradient

Flow rate
Wavelength

Retention time

Value

YL9100 HPLC system
YL9160 PDA Detector
Aegispak C18-L (reverse phage column, 4.6 x 250 mm)
1% acetic acid in water

1% acetic acid in acetonitrile
0 min - 5% B

40 min - 70% B

45 min - 100% B

50 min - 100% B

55 min - 5% B

60 min - 5% B

0.5 m¢/min

280 min

26.857 min

b FB4 AFHE A

o}#] Table 8¢ HPLC Z7& E3) &9
o1 %)

A3}, 12.863%A A 74T IS g

Lo E9]9lE= chlorogenic acid 3HH<

AT

4 J
e

%0

Table 8. Chromatographic conditions of the analytical HPLC

d

o
RS

3)

Parameter
Instrument
Detector
Column

Mobile phase A
Mobile phase B
Gradient

Flow rate
Wavelength
Retention time

Value

YL9100 HPLC system

YL9160 PDA Detector

Aegispak C18-L (reverse phage column, 4.6 x 250 mm)
196 phosphoric acid in water

Acetonitrile

0 min - 10% B

20 min - 20%
25 min - 30%
35 min - 40%
40 min - 40%
50 min - 100% B
60 min - 100% B
1.0 m¢/min

324 nm

12.863 min

W ww ™

< 3ApAE>

=

- 137 -




g % gl

7h A E =4
(D A4 AT FE5=
(2) A= AT, B2
(3) A= AY, FIAE 70% FAS &t F= % BA w5 Adxs] 73 HER A
Fek wFdott
(4) VAL E 75 @EE ARD)EHE I
- AR Ve AE B AEAES AAs] f8 FE 2 BAE T GA=ES g5kl
T 2 =S Fastel #4 stgES FHseT. stEeE 55 5 24 283 AAE
TH3 ARAAES AAS A9, Aves AR ESE cinnamic acid, 5 YAE
Al AHES 918 HPLCE F3al #4

Lo
op
o
oX
tlo

A =]
AxAEO

v A
(1) £ZgNe Az
- A FEAE cinnamic acid ZEF¥F 1mge AUsHA Eo} o]F 4ml &% tubeo] ¥l 100%
5 olE Frddoz &drH250 pg/ml).
Fd AdE BEE

i

methanol® =<l & o]E #
s 7k GAE

(10, 25, 50, 100, 125 pg/mhH= 34 ste]

- A7 E2EY o

HNo 7 slr),
S E(70% EtOHFZEE)
% (0.45um PTFE syringe

(2) Algdgde Az [/ AFamIA EF=
& 80mgol methanol 1ml& Yo A3 =< ¥

h=
qul

- ANFAR FF
filter® ol3ste] A @ENO R ALgLL,

(3) Ao 2 AR

- HPLCE &v"j:x HPLC grade&m"] (J.T.Baker, USA)E Al-&
AREERGITE. 1 9] acetic acid (Sigma, USA)&= 48 19 A9
&ttt

PTFE syringe filter (ADVANTEC, Japan)® o33 & A}

(4) 717184
- %1. AF8717] 2 HPLC =3
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HPLC YL 9111 Binary pump (Younglin)
YL 9160 PDA detector (Younglin)
Column Aegispak C18-L (4.6 x 250mm, 5um)
Wavelength 280 nm
Flowrate 1 ml/min / 10ul injection / 25C column temp.
Solvent A Water (1% Acetic acid), B : ACN (1% Acetic acid)
Al ZH(min) A% B%
0 95 5}
Gradient 20 0 100
Condition 25 0 100
30 95 5}
35 95 5

0
S OH

[Cinnamic acid]

(2) 4% AR 1)

h 5ol

- AW R FYA ARG BEEES LIGVE A F 2Ase] AzrEads dasgn. 2

]
3} peake] R % Yol FEFHT AR HAAS Qg FeH e,

b 444

- 10~250pg/ml Atel9] F=E AHEEA (=3, 6) ¥A T F FAAFR)E F3ho] AA
5 el Ao ® 0.999013 e F5d S deEld
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[H
sy
»
2
ox,

- ¥ 2. Cinnamic acid®] %= W3 17

Linearity Graph

Conc. (ppm)
10 25 50 100 125

iday  782.7952003.9633870.1527763.442/9732.670
2day  |778.1922032.3533919.4197728.270 9499.469
3day  [770.4032030.4683936.2467749.079 9536.570
Mean |777.1302022.261/3908.6057746.9309589.569 & i 10 L i
RSD(%) | 0.806 0.785 | 0.878 | 0.228 | 1.306 00 |
Accuracy(%)| 92.800 102.200 | 100.400 | 100.300 | 99.600 ' ,
SD | 6.263 | 15.874 | 34.348 | 17.684 | 125.309 Concentration (ppm)
Conc. (ppm)| 9.280 | 25.552 | 50.204 | 100.366 | 124.447

No.

Area (my.s)

-z l;E%" FTFS AT F HAFAE ol &ste] gite Fdske, oA dHeaE gl
ste] Aol s-g7)Fdl AgheA] sk
Recovery Result of Intra day
No. Conc. (ppm) No. Conc. (ppm)
10 25 50 10 25 50
1 9.294 25.684 50.345 n=1 747.468 | 2001.334 | 3833.130
2 9.134 25.690 49.784 n=2 766.145 | 2005.434 | 3920.161
3 9.214 25.629 50.012 n=3 780.946 | 2034.285 | 3887.962
Mean 9.214 25.668 50.047 Mean 764.853 | 2013.684 | 3880.417
RSD(%) 0.865 0.1311 0.563 RSD(%) 2.193 0.891 1.133
Recovery | 92.144 | 102.672 | 100.095 Accuracy(%)| 91.146 | 101.784 99.716
SD 0.079 0.033 0.282 SD 16.776 17.958 44.003

(&) 424 (Precision)
@ WA (Repeatability)
- peak WA HtEA O 7}7bo] standard® F4]7]7]7F Alzke] WEle] uwigl WA
B7] 9 A% 63] injectiondle] retention time¥} area®] W3I= el
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- T RFEEAS bE AFdRE SAste] 4% A e ddeaE st
Result of Intra day LOD & LOQ
Conc. (ppm)
No.
10 25 50
1day 769.354 | 2074.177 | 3931.960
2day 765.985 | 2032.829 | 3876.502 LOD LOQ

3day 770.403 12050.009 | 3933.614
Mean 768.580 | 2052.338 | 3914.025
RSD(%) 0.300 1.012 0.830
Accuracy(%)| 91.634 | 103.806 | 100.595
SD 2.308 20.772 32.506

1.232 3.735

(v A= AQOD)2 A#EA(LOQ)

- Ao yade xFEAAe AFA JE7e SAS ZEE
o2 HFMAG AAste] Zhzel 2o upetr] AAtste] HESAIS AFSAAE A5 (
%37 LOD=3.3 * YA#He| FFHA / HgA 7187], L 3%

b/ AR 71E7] )

(3) AHFAAFZEAN A cinnamic acid®] F

- AT} FAAE skl 70% EOHE o] 43 244104 59HE F5& 24
- 3% ¥ evaporatorg ©| 83 FF A

- 7:3 ¥]&(70g : 30g)® A, = 100g

- FEEY FA= 16.72g0190 89, 782 °F 16.72%

- F&EF HPLC &4 A4, * 80mg= A=ste] fwujo] =1 $ syringe filter
(0.45pm)E ©]-&3ste AHTP 3 ¥ 7]
t

* &8 0.233 mg/g extrac
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Fig. Chromatograms of | IL| = & XI":%%(Aj send it

OH
OH

[Chlorogenic acid]

@) 24 dsCge]Eel)
h 514

] o

- A W R AEs E

2 3 B4t aEnEIRS gRlsglth 4
7} peak®] B B Aol FoEla AL sleel ElE AT
h A4
- 10~250ug/ml Atel9] FE=E AME3td(n=3, 6) A8 F JAAFR)E Talo] A9 o
5 gelslnt. AAA R 0.999014 9 Fogt AMAdS e
- 3 3. chlorogenic acid®] % W4 ez g 24
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Linearity Graph
Conc. (ppm)
No.
10 25 50 100 125
1day 223.948 549.521 1176.6232417.990/6256.419|
2day 229.478 584.699(1187.98712411.980/6349.237 é
3day 223.773 583.154|1178.55 2487.982/6238.657 E
Mean 225.733 572.458 1181.0532439.3176281.437| ‘ R ih
RSD(%) 1.437 | 3.472 0.514 1.732 0.945 .
Accuracy(%)|113.885 100.335| 98.245 | 98.823 | 100.233 Em.-l::ntratiunmpm';
SD 3.244 | 19.879 | 6.081 | 42.251 | 59.383
Conc. (ppm) 11.388| 25.083 | 49.122 | 98.823 | 250.583
(th A4 (Accuracy)
-7 TR ETEES BT & HAFAS o] 8t Aite dwk, o]EX ] Jddeats gl
ato] Aol s 870l AgeA el
Recovery Result of Intra day
Conc. (ppm) Conc. (ppm)
No. No.
10 25 50 10 25 50
1 11.318 24177 48.947 n=1 182.119 | 485.442 965.527
2 11.536 25.567 49.396 n=2 184.225 | 480.674 965.108
3 11.311 25.506 49.023 n=3 186.821 464.83 968.521
Mean 11.388 25.083 49.122 Mean 184.388 | 476.982 966.385
RSD(%) 1.125 3.130 0.489 RSD(%) 1.277 2.262 0.192
Recovery | 113.885| 100.335 | 98.245 Accuracy(%)| 97.554 85.250 81.287
SD 0.128 0.785 0.240 SD 2.355 10.790 1.861
(&) 424 (Precision)
D wrEA (Repeatability)
- peak WA wbEAL 7}74e] standardZ B4 7]7]7F Alzte] W3tel] uwial WElelE HEE
H7] 98] 9% 63] injectiond}] retention time¥ area?] W3S F<lstit),
@ dugdA
- TR BEEES S AREAE RS 98 AAgEe] ddeats gelsait
@ g
- Y AFEAS U2 AddE S5t A% A gEe] AueaEs sl
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Result of Intra day

LOD & LOQ

Conc. (ppm)
No.
10 25 50

1day 184.805 | 530.675 | 1052.165
2day 184.321 | 516.480 | 1012.699 LOD LOQ
3day 192.216 | 475.796 | 1013.583
Mean 187.114 | 507.650 | 1026.149 0.766 2.323

RSD(%) 2.364 5.611 2.196

Accuracy(%)| 98.630 | 90.096 86.008
SD 4.425 28.485 22.534

(") AZSALOD) e} A ZF A (LOQ)

- AFde ydA e 4% el Aol 71 7)o 278t RFE NS 63 W58 HA
o5 HARHAS At zhzhe] A weba Alitste] AESAE dEFeAE gl (A
=% LOD=3.3 » Yd# o gFaat / AZFde 71&7], AFIA LOQ=10 » yda ] i+
Zb ) A=Y 7171 )

(3) AT FIAFEEN A9 chlorogenic acide] &&F

- A9t FAAE BH5te] 70% EtOHE o] &3] 242174 5dHE 258 A

- % 3 evaporator® ©] &3 = A4

- 7:3 9] &(70g : 30g)E A, F 100g

- FEEY FAE 16.72g01R oM, &2 °F 16.72%

- FE=EZ HPLC A4 24, FEFE 80mgs AHse] Eujo] =< F syringe filter
(0.45pm)E ©]-&3te] AHYP 3 ¥ 7171574
* 2Z84 0.0729 mg/g extract YERCZ 3l =,
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Fig. Chromatograms of | IZ| 2 ¥ X} (7:3) &E E(A) and chlorogenic acid (B)

(A 295 : 7F=ddista]

<AAPAE>

AAHEAD AYs+H

D JAXEANd d8Ad Z2EF, CRF, ICF 24, A#4 IRB 54

1

- g7, FERAA, ole WA, ftux AAFEAger AFe KA AFHY SOl o
AR e E3 Ad B3 (2 Yoz 23y HAAE AAG T AA/A e 72 A
2 529 )

o 42 AgAt 2ae9Ye Ba dAs A4 A4F Ad
2 12% B AF 19 33 BEHET W

A9 4A(1Day) 28 Aol FEA W7k FH L AAY WA FRES 4AH, 2

—_
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Aol AXIISTHRE 717 Rl Am/F
=22 7 avot YHEE WP Y
w7, 919 BIE AN A

el olE

AR FEE

=
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A randomized, double-blind, placebo-controlled study to evaluate
the efficacy and safety of Cinnamon/ Rosa laevigata Michaux extract

in subjects with mild cogpnitive impairment

Protocol Mo
Protocol Version: 1.0
Development date: 201505 14

Case Report Form

239 YA7IsYE 7H CExM Am/g3%
58 ¥ =it WFEE WIS Aot
SI0HE, 0|2 BE AY I AHEEAE

I rEE

A randomized. double-blind. placebo-controlled study to evaluate
the efficacy and safety of CinamonRosa laevigata Michawx extract
in subjects with mild cognitive impaimment

Protocal Mo,
CRF Version: 1.0
Development date: 2015.05.14

UHAE AB7H

AHAIE =T

4% ojLjd ‘ ‘ ‘ ‘
2328y Hz 5 |
CONFIDENTIAL
SuY wI R |
£ UMEBAUAGMYG BES BE el JUNYOE AUBUR, NUEEE 2T ¥4I
I OMHESALTITC REE 35 WUS HOM, £ AYN) BIHX B A ofs HAZH
Lt =g & g3E EHSYYDH 0 FYA S BAH2] TIEMRE BT F4A
7| HtEryeh Confidential
Protocol No.:
Protocol Version: 1.0
QAHHRAIE H2M Q0
A58 PXTISTUHE 7D QUM HI/SUT =252 HE F ad
o SHEEE EIIELT| HE SELHE, 0F T YUY = AHTEAY
UHHEAH _ s
<A randomized, double-blind, placebo-controlled study to evaluate the
H=
B efficacy and safety of Cinnamon/ Rosa laevigata Michaux extract in subjects
with mild cognitive impairment>
UHHEAHE THEEOEE HEEEER
M7 FHEEOISE dEaEs
UHEEAH HESOTE HEEEEE FrEgsn A g
=y FHEEOISE dUAES A FHEOS £ g
Az RE 58 & # Cjuit SHSURLH O uxt SETUNX 14
et 4Ee X7 5T
AECIE CH7| 3, 2RHE, 05 B HYHE SRS
E!E 271
4F2 ANFISTOE T UM LU =EE ES HUES
1257 B8 B 0iX|7| 5744 #ILE H|3 WSO
YHEEAHE
= ox S5
s HO/S¥N FEE IL HYE L2FZ S8 T LYUYSE AME
BTt TEF, 7|5 HA=E HI BYEt
¢ HO/SURN =EES SE0 OE SHEMEE ILECL
UHHEAEHE AEEE: AT %% FES
HE L} =R & 22¥(Placebo)
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2 fiFe B pFdy B Ot gME 4E9E E3 H4F o G E
gz 238y HAME 247 F OHAEMESE" JTIEW ZEs I8
HyTor ATSGEE BW HEFE HEE [E AMEE == HEZ=2E
SEY U ESH, MHIAFMHEHEE 12T S AR 1Y 33 BEs=R
SHCE
SEuEU(1Day) B8 T fF2d BT 28 3 @ B YESE
HASHH, PHESAHSEYHE BE A MEBE 7IE2R sF2 1239
YLRE o1 WY YR St HIt ¥SEE SO
ai-L i Treatment group: A=/ 285 S8
i
1
[ —
I Or
! Control group: 242§
Screening Period
Treatment Period
{ -14 Days ~) A
V2 Va4
Va3 1 L5
(Day 1) {Final Wisit)
Randomization EW 12w
X =+ T 0FZE 30T, SEUTE 15% =H
1) B 504 ojd=2] 859 54
2) M HADY Korean Version of Mini Mental Status Examination in the
Korean version of CERAD Asszessment Packet(MMSE-KC) 7|& 24F o0&+
“HIE
278 ojstel &
3) 2 UHESARY oSy Adz H3E B2 OF OAoE =oE
HESA oMY E EolTIE2 4B Ses Xt
2) JAAEAE A7 T ®H A 1Y
AT} FEA FEES o3 AATE A A7 EAE HAFE NY QEANES FAsH] A
AAE Wb H (2015.2.13)5 &3 Fale AASH
20154 29 259 12:00 vhzhA 3k, 270 GA(Hol 2 d A, v ER}) SRt gD 7
71l s H7F & dA A 4R
Mg Ae obot 2y
W & 47
SR A¥ B 2015.02.26.~2015.03.02.
AARI Y 91E 2 AHAAL 8 2015.03.02.~2015.03.12.
Arbdat Hg % B 2015.03.12.~2015.03.18.
AA A B Ak 2015.03.25
A& Agste] A AAE v Agete] vy AAA~E AFA AR 7| HOZ AAF
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Confidential
wMi DICAL
excellence

Quotation No. 140012
C-000262-14019-002
IDZHE CRO 2JEf G| 4HAM Date : 2014/07/25

Customer Information &%
ucta {3
EY
EH

Study Information Sponsor Name
Study Name

No. of Sites

No. of Subjects
Study Period
Moenitoring Visit
CRF Volume
Scope of Services

Project Management
Protocol Development
Regulatory Affairs

CRA Activities

Data Management
Statistical Analysis & CSR
TOTAL

(L

}_

o]
=

=>

AEe 9% DA D P AR

hul

<2
1.

o

- A g3 20169 039 179 ~a8d H9en AA7A 200 232 A
- oA 23 #38 (2016.05.2371%)

Target Screening | Screening | Run-In Random Ongoing drop-Out | Completion
No. No. Failure No. No.
40 14 1 4 4 2 0 0
20 6 0 1 5 5 0 0
2. A3 A B EUH Y
4714Q AP RUEY AN AF@G] g3 adE FAse AP P HLUEY

- FZ2A, 7T HAARAZEAYT B T2 EE 94
- FZ4 MRI 418 &3 #d Ao dj5a4 A 574 Surface based analysisE ©]-§3 A
A7y xR IAMAde FA 2 BEAL s HGgAEA 2 T3 (Freesurfer 3 FSL) A X
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B AR MATAIL Y M F2AUE FY SIDA 2016 3 39 Newslerer § 250
S

1. Ol 23 He

[P0 Y
Site Target | Screening 5!:1'!‘15‘*‘ Random Ongoieg drop- | Completion
MName No. Na. Failure No. Ot No.
LB a0 b o o o o o
Mga R E 20 1* 0 0 0 0 Q
* Run-in
i T8 A
1} 713 IRB B@
IRB IRE MBS
FPE asuy ey | wew sy
AHHEEH
B 27|49 PTLO/CRFLOACFIO | 2015.07.30 | 20150811 | ESgajue
B HATA PTLY/CRFL1 20151002 | 20151013 %%
IBE BEHE 1 PTLYCRFLMCFLY | 20151203 | 20151223 £0]
IRB HE & (23 CRFL3 2016.03.16 - A2
MEd=Ed
IRE 27|19 PTLO/CRFLOAICFLO | 2015.07.30 | 20150811 | SSfajus
IRE EES FTLY/CRFL1 20151002 | 20151013 =1
IRE HEXNE(1AH PTLICRFLINCFLL | 20151203 | 20151223 £9
IRB HEHE(25H LHTE|Y| 20151214 | 20151223 a9l
IRB BEA R (3 CRFL3 2016.03.16 - AICITRT|S

CRF13HHE D7) U CERAD-K FI7|TT0| WO meRFHSEO 4 7] SBUD
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f2d 9 od HUIE et 125, Cpojal, FEUdE, ofE B
2ok OjE QIHIHEAIH
A 12 week, multi-center, randonuzed. double-blind. placebo-controlled clinical trial

for theevaluation of the efficacy and safety of Cionamon' Rosa laevigata Michaux
extract on improving cognifive function

Protocol Mos CRLME
Protocol Wersion: 1.1
Development date: 2015.09.11
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o3 W AZE WEopEol
o, §YTI, FolUE, A=, Fol olf 52 Fd/ISA slAshedt

(4) A7A}
- z3e)d RSt Dol ABaden, A4EAR0] 1209 ool ZaE tAAE A9
F7hels] o4t A%, urine B-HCG AAF Aot 4 olojok

. )
7D AR A 5 o wolsd F Yk AANE A5How A48T A
[e;

Mo o

- Bol-9-& AHALEE A5 8 M4EFgoez FAHE HEolth 79 4 £ Bk 7
o] Ay T S SAT F JEF FAH on, 7t £33 0-37oE T4 B9,
L9 zt7t 21 o= AAE T

(6) tHgA =gy

- o 5} 3 oFE Folg AL, o] 84 ,
S vgor AY/ANNFS FeAstel 4FF At AFHYEA Bohskel 1Sas,
B QA EAHAA DRt DSM-IV vl 7o) o] Brbe 2 AAHEARNA A
5]

(7) frad 2371 &5

@O CERAD-K(Consortium to Establish a Registry for Alzheimer's Disease—Korean version)
A Rgke]l Ha3k SRS FE3E WHoR AV BdHE #BHE ¢ e A8

AALS] AlS HAow vk Ao HAN HAE olgdly]l HAHISA), MMSE-KC(30

), @l =719 HAK30H), TAYE HAH11A), dol5Z3d AAHI0%), o E5ZA4 F

AHL0AD), 431 AAHL1R), AWE7] HAHA: 3603, B: 300%), Z2EF AAMHEe], A47ZhHe]

107b4 #Abz F4510] ek,

@ CDR(Clinical Dementia Rating Scale): 9142 =] nj
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CDRE AlF-A o 67FA &&Ql 7199, Ade, ddda ZA4d 54, A3gds, H AL
I HAA, 98 2 SRS Bkt G 9eA 0F-E 537HA(0, 0.5, 1, 2, 3, 4, 5) AFE
Hojglom, oAl gdE gAE “°Sum of boxes(CDR-SB)"+9} 7|98 A4S 7|02 &

“Global Score”t= A A3t}

@ Brain MRI
AR e et ARAER A F5¥ thdA40m)vte 2 3D MPRAGE, DTI,
resting state fMRIZ A3+ 714 AANV2DY 1257(V4A)o S=AHA B3t =7 A 3
st s 9FoE o, Alggadart A4 d=s sielh

ae

resting state fMRI& Slices 31, TR = 2000ms, thickness = 3.6mm, flip angle = 90, scans
= 240°]9, 3D T1<€ orientation sagittal, slice thickness = lmm, TR = 1780ms, TE =
2.22ms, DTI & lices 70, orientation transversal, slice thickness = 2mm, TR = 1,3400ms,

= 107mso.2 g},

D2 e AukbAE R d(General linear model)S o]-&38le] EA%4 EAS AAEFow, 1
3l B4 xrasle Zbzbe] g 73;M(SPM, Freesurfer, FSL)o| WAlE o] o o]E o]

Ll

al

g3l a¥= HrbslE ok WA == (VBM), 3Mae] 7 (Cortical Thickness), W2 o] o

2] &l A4 (Fractional anisotropy, Mean diffusivity )¢ Z} 9] 2= ZAASI7] Y alA]
o vHwE AYPste] 2 FAAX ZAFAE MRI H AV|TH B EAEe] B43)
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EA, AMA/HER A, A/ 2A, AAZIA, SFEAA, 9F 2 AgxA, AAA, ZAA, 7
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Urobilinogen, nitrate, WBC, RBC

& #AAF: WBC, RBC, Hb, Hct, PLT count, differential count
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74;\]_ =i )\164/\17@ 74/\}

= —1
&8 Zmol A 1A AA div] 7 it AR wskERe| diste] e ARGE T, 15
},o=okzk, A3k AYihHS AAEH L, A5 HAEEX e oY wi}l Independent t-test
T Wilcoxon's rank sum testE ©]-&3to] F w7F Hlwl AAsh g o o HaE 93]
XE Paired t-test =¥ Wilcoxon's signed rank testZ o]&3lo] EAlstgc WEFd 2179
AL NEEAFMNE, WES)S A5G 3L, Chi-square test == Fisher's exact testE ©]
43t 7 bk vl FA ST
HEA Y dAGi
Visit Screening* Baseline Treatment Period
— Visit 1 Visit 2 Visit 3 Visit 4
B -28D ~ 1D 6W+7D | 12W+7D
FEEE °
SlFehE oAb @
STH/EUH =AM ®
AH A= [ ® ®
HE A ®
CHAMRE Eghd ™ot ® (]
AMAHA [ ] ®
HADS °
CERAD-KY ° ° ®
CX R
.
. CDR ® ° ®
Brain MRI? o @
ozt HAt e ® L] [
ob g5y= d d hd ol
Bk | AuaE B o ° o o
o|atekg ol [ ] L] [
29w o
HE Bl HE ofF TA @ ® ® (]
AHHBEAHE HE HS [ ®
=85 Wit [ ]

s ATy 7|7te A|of 28U7K| B|BEICH

ViStLO|A| AAISHHE AL vist20 A 43 JHsBiCH

1) ASE|YYEA| CERADK 5 MMSE-KC Bf Ajgisto] ME/RCIZIE B7t =, (AR SE27hsE Al
Baseline OfAl LIDIX| ZIAFE A|®SICh 0|, Baseline OfAjs AJ2|WAl MAIS MMSEKC Zutg
g8y + Uk

2) ZHEECHSED MUIMEHSI0] SSE CIAXHAD Ho SiEHEo R AlMSiC
3 AHEAN HAel gge chgnt Zoh

© "HoistE AL WBC, RBC, Hb, Het, PLT count, WBC differential count
o5& R AL Fasting Glucose, ALT, AST, ALP, total bilirubin, albumin, BUN, y-GTP, creatinine,

total cholesterol, triglyceride, HDL-cholesterol, LDL-Cholesterol, Na, K, Cl,

21

Fasting Insulin, TSH
AL pH, Specific gravity, Protein, Glucose, Ketone, Bilirubin, occult Blood, Urobilinogen,
nitrate, WBC, RBC

163 -




3. A3}

7k WAk

F 2/Me] AgTIlA 819 IAASAAHGATE 2 IAHSA Gl Fefste] ~aed AL

= Mokl baseline WolA < A9 H7HE §3) 3We] =494 ol & 789 UA¥ /=

A FEE HET 407, 2T 389)9] WAL FAelwi S wekvh Fke] widE 78 T
o

8|
o =
147g0] T dEste] 5 648 UAY/m A FaE 587 307, v 349)9] Al ATt

A32|Y CHAXE

81y
Screen
Failure
33
ITTE A0 &
789
Aznl/zAx = Ci=o
409 384
PPEACHA T PP |2 PPEAICH &=t PP A 2|
30 109 343 49
[Table 1] QIHEHZAIE FHo O 2= jH4X 2=
Al == Total

32| oXE fdx; 81 (100.00%)
A3y =2k 3 (3.70%)

Had Cfarg 40 (49.38%) 38 (46.919%) 72 (96.30%)
PP 41 Cjjar3 30 (37.04%%) 34 (41.98%) B4 (79.01%%)
AlEE St=6lx| 25k Ak} 10 (12.35%) 4 (4.94%) 14 (17.28%)
/U AR
SIHAEHA =AM 28 0 (0.00%) 0 (0.00%) 0 (0.00%5)
Z=E &I 0 (0.00%) 0 (0.00%) 0 (0.00%)
HEZX ¥=E 53 0 (0.0095) 0 (0.00%) 0 (0.00%)
ol gt/ SLiT ojudrE 0 (0.00%) 0 (0.00%) 0 (0.00%)
Eo|=g| 5 (B.179%) 3 (3.70%) 2 (9.28%)
Egaoc 309% 0|0 5 (6.1796) 1 (1.23%) 6 (7.41%5)
7| EF 0 (0.00%) 0 (0.009) 0 (0.00%)
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U, Qe 2AF @ AA A=

AR A LA AN HHEAH(+SD)S Av/FAA Beo A 65.104(+6.85)F 1, o F >
64.924(£6.3D30TE. EAb= A9/gYA B8, dzwelA 42t 878(20.00%), 127(31.58%)
om, Wi wHEAFE AFTAA 12.959(£3.84), i oﬂH 12.00:(£3.30)°] A, &
A 5 2AE BE ATHE aed 820 SAHow

X &
ok Aol AT FTI/cl ] Ak, WYy, 2E5, A, 7] B AT Rl 5823 §

rlo

©

[Table 2] 2IfstX My Baseline characteristics

Alg =3 p-value
T 40 ag
o Mean 65.10 64,02 0.op4g Y
sD 6.85 6.31
Median 6450 64.50
Min 51.00 54.00
Max 78.00 79.00
q4e =xE 8 (20.00%) 12 (31.58%) 0.2418 2
o &F 32 (80.009%) 26 (68.429%)
wWEE  Mean 12.95 12.00 0.3256 ¥
sD 3.84 3.30
redian 12.00 12.00
Min 6.00 6.00
Max 20.00 18.00

1} Independent t-test
2} Chi-square test

3) Wilcoxon's rank sum test

o 13 FaAd

ot

7}

(1) 714 A1 iy 125 %9 CERAD-K W 3}%

ITT ¥4 o7 78S ez 7|AAH giv] 125 F9] CERAD-K F3 1 9 Wz A/
YA H&7e 44 543 £ 6.01 F F7F (p <0.001), HFETe] 4% 5.37 £ 5.42 Hol FU}
(p <0.00D3FAARE E&T7F SAH SR o5 Apol= Holx] &ttt CERAD-K £ I o W
ke AF/FRAR g A9 6.10 + 6.54 F Z7F (p <0.001), HES] A$ 537 + 5.55
o] Z7} (p <0.001)AA T T 7+ BEAHoZ Folst 2ol §lltl. CERAD-K & A5
WAstgES W, AofF3d, HAE o]Fu7], ARG H(MMSE-KC), @olE=7]9, +48%,
SOl HE34, G NS5, A, ARET] AN 2EFAANGS], A7) F RE AFAAL
A=

oM g7t FAXOR Fola 2o B wolx ekt

o
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3

Al T o CH 2= o p-value™  AMNCOWA
T A0 38
CERAD-K EHE I(E==J1 %+ J2+ 14 + J5 +16 + JT)
Baselinea e an Fre3 F5.58 01842
sD 706 8. 38
redian Fr.50 Fe.00
¥, T S6.00 SF OO0
Max S2.00 93 .00
12w hAeamn 83.35 80495 0.2341
sD 829 o.39
rMedian 8300 81 .00
MAin 682.00 58.00
Max 104 D 102,00
Difference ws. Baseline 543 + 601 S3I7 2 542 o8332 » 0.8432
pvalue™ =.0001"" <0001
EHE IDNNMEl== J1 + J2+ J4 + J5 +16 + JF7 + J8B)
Baseline e an 86 .83 28453 02657
sD 8.52 9.58
redian B87F.50 8450
¥ T 61.00 63 .00
hAax LOZ O 10400
12w MMean 9293 a9 .89 01757
sD 931 1027
rMedian 93 .00 SO.00
Min F2.00 &3.00
Max 115 00 110.00
Difference wvs. Baseline 610 + 654 537 * 555 07070 1 04791
p-valuat™ =_0001" < 0001
AlE 2 =2 p-value™ ANCOVAY ANCOWVAT
HO| S AFAD Baseline Mean 1:’;20 14 32 0.0188 *
sD .53 3.39
12w Mean 17.20 1661 03032 @
sD 4.24 4.82
Difference vs. Baseline 1.00 + 356 229 + 387 0.097s 1 03106 02349
HASO|ECH7] Baseline Mean 1233 1213 09267 M
5D 1.38 2.00
12w Mean 12.88 1234 02786
D 1.60 203
Difference vs. Baseline 055 =+ 1.11 0.21 + 102 01530 0.1308 0.1604
ZHo| 7= Al AFER Baseline Mean 2610 2642 0.0855
sD 0.g8 0.95
12w Mean 27.58 28.08 01780 @
sD 1.68 1.44
Difference vs. Baseline 148 + 1.72 166 + 1.38 0.5472 ¥ 0.3223 0.1860
CHHEER7| Baseline Mean 2138 21.61 0.9001
sD 3.36 3.B6
12w Mean 2423 23 66 04397
sD 2.96 3.48
Difference vs. Baseline 285 + 311 205 + 308 0.2856 1 0.2473 03778
A EE = Baseline Mean 1073 1071 07539
sD 0.51 065
12w Mean 1088 1074 02860
5D 0.40 0.64
Difference vs. Baseline 0.15 + 0.53 0.03 + 0.59 05012 02182 02990
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St E S S| A Baseline Mean 7.70 7.45 0.4997
sD 142 155
12w Mean B 75 818 0.9510 ¥
sD 1.48 161
Difference ws. Baseline 0.55 = 1.38 074 =+ 155 0.4448 0.8052 07237
cto| 2 E xR Baseline Mean 9.60 937 02991 Y
sD 0.63 0.91
12wW Mean 9.93 9.66 o.o808 ¥
=D 0.27 0.85
Difference wvs. Baseline 0.33 + 0.66 029 + 0.77 07070 0.1628 01929
RAd B AF Baseline Mean 890 8.95 09668
sD 234 212
12w Mean 9.58 g.9s 01176
sD 2.09 216
Difference vs. Baseline 0.68 = 2.20 0.00 + 2.00 01395 01152 0.1471
EHer=E7|HALA Baseline Mean 62323 59.76 07301 ¥
5D 3252 2215
12w Mean 50.78 4953 0.7638
sD 1833 1823
Difference ws. Baseline -1145 + 2521 -1024 + 16.84 06379 % 0.9451 0.6081
HerS7Z|HALB Baseline M 35 3z
Mean 168.49 14797 0.4551
5D 79.08 5321
Median 144.00 142 50
Min 49,00 60.00
Max 360.00 257.00
12W M 38 34
Mean 136.84 143.00 07521 %
sD 55.55 6627
Difference vs. Baseline -3594 = 64.33 -1053 + 4503 0.0641 01747 03876
A2=BEHA Baseline Mean 7175 7284 0.7642
choy sD 1673 1523
12W Mean 7598 Ja24 06431
5D 1662 1635
Difference vs. Baseline 4.23 = 12.86 139 + 859 0.2402 0.2794 04183
AERHAL Baseline Mean 60.55 5853 06927
Al azh sD 1225 14.47
12W Mean 6278 6047 06311 ¥
5D 1281 1507
Difference vs. Baseline 223 + 761 195 + 7.51 0.8609 ¥ 0.7632 09283
AEEHA Baseline Mean 3543 3463 0.7612
Aoy sD 1223 1065
12W Mean 39.10 3668 0.3201
sD 1059 1072 .
Difference vs. Baseline 368 + 919 205 + 599 05610 Y 02473 02752
p-value™ 0.0052% 0.0413*
2. 2% 843 Hot
- =
(1) 714 A" div] 125 F2] CDR W3}z
> -
ITT 2 7898 < o= 7IAAH ] 125 $-9] CDR 2] W2 0oz &7
= 0 ol—o = =35 =
Fe 4854 o, BE st 714 AHelA 0golgor, 1255 SHME 050
o)
stel oAb B A St
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(2) 714 AA div] 125 F9] ¥ 97 Ws)

FEH MRI 24 B8l 9l 999 855

Hoy ¥gHe] ¢ A FASH
0.48+0.715 vs -0.64+1.656, p=0.739).

A3 2ol A AT /F A EE
2 Holx &AUHPBVC -

ANEZ (n=14) == (n=19)

B2 EEBR =R EEEA o 90% Lsl=
AREA 269951.86  44622.078 286875.11 61094.963  .387  -56284.597  22438.101
VoLC -1654.06  3686.681  -4318.77  8640.472 288 -2366.342  7695.778
RATIO -.01 016 -.01 029 585 -.013 022
PBVC -.38 817 -.79 1.738 422 -.616 1.433
AREAT 271420.21  45150.235 283370.58 39104.602  .423  -41939.490  18038.760
VOLC1 -5231.94  3548.243  6044.65  71679.874 562  -50548.262  27995.067
RATIO1 -.02 011 -.03 041 183 -.008 .039
PBVCH -1.34 863 -2.06 2.447 297 - 671 2.125
final PBVC -.48 715 -.64 1.656 739 -.806 1.125

Final brain edge movement image

atrophy I ) "growth”
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5. ATZ23e] &EA 3
EERE [D-07
O 2878
L Ak A%
an (2018\d) (2019°3) (2020:)

A 25 3 19

AL 28 3249

A 25 3 349

5%

12% 20%
= Ff (e 7H) Ff (9] 8,0007] ) | HujRE(Ee]: 16,0007 ) | FejEH(eRe]: 24,0007H)
Ul Sind =g (G2 120,00091/20,000¢1 120,00091/20,000¢1 120,000€1/20,000¢1
ERll R Gl )) 500 1,000 1,500
A E(%) 0.5% 1.2% 2%
3 il G ) T FHh9]: 12,00070 ) | FhefH(9]: 24,00070 ) | FHel=H(D]: 36,00071)
9] Pl 7K$) 107.70/17.95 107.70/17.95 107.70/17.95
afj <] m = A (k) 0.67 1.34 2.01
YA AR E D) 100,000 190,000 400,000
2. =4 A4
(9] @ mwked)
A (2018) (20194) (2020d)
o A F8 F 14 A F5 ¥ 2d N F8 F 3d
| ZA7H) 1,100 3,300 6,600
ol 2] H]2) 825 2475 4950
EXA]
ZL? AB/7EE
71 AR 500 1000 2000
ARAA % @ 500 1000 2000
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