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<Summary>

Development of health functional food material ‘Awuranti Fructus|
Immaturus extract’ , which contains a memory improving function

Purpose & ingredient nobiletin.
Contents The memory improving effect of Aurantii Fructus Immaturus extract will
be investigated by human clinical study.
Standardization of Auwurantii Fructus Immaturus extract production.
Acquisition of intellectual property rights on manufacturing method of
Aurantii Fructus Immaturus extract.
Results Investigation on memory improving effect of Auwuranti Fructus
Immaturus extract by human clinical study.
Completion of health functional food application of Aurantii Fructus
Immaturus extract.
Development of novel memory improving functional food material.
Acquisition of intellectual property rights such as patents and
research articles.
Expected Identification of memory improving effect and safety of Auwranti
Contribution y & y
Fructus Immaturus extract.
Commercialization of Auwrantii Fructus Immaturus extract for novel
memory improving health functional food material.
Aurantii . Health
Keywords IFructus mproving Standardization| Clinical test | functional
mmaturus memory
extract food
¥ FEOZ A (FE A4l A)9)
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Content Content
Lot # Peak Area %
(mg/ml) (mg/g)
1 4407.1 0.147653 295.3066 29.53066
2 4772.2 0.160855 321.7096 32.17096
3 4634.7 0.155883 311.766 31.1766
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OECD Guidelines for the Testing of Chemicals Section 4 Health Effects Test No0.420 Acute

Oral Toxicity Study - Fixed Dose Procedure (17 December 2001).
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(1) A4-5E& (Table 1

ARED FolZol A A




(2) &A= (Table 2)
Fogdiy BALA7IA BE TEAA o]d5de AEHA o

(3) A= (Table 3)
AsH3} (body weight changes) B S & (weight gains) £4 23, &3 x4 Al
dEd BATe 47t 96.6+6.78 g # 106.9+19.57 g A FES HHY oW, txTol Hls|
FAASE Fo3t ol7F ATt (p > 0.05). 2 A E2RTH APEE FAFS
Y7y 5644530 ¢ @ 49.2+12.92 g 02 3t FA| ol oA BAFHOE {23 2ol
7F g1l (p > 0.05).
(4) F7247 (Table 4)
AZA7E T AET FEO Ui AYEA Al o] dAaALe BEHA FUTH
Table 1-1. Mortality in male rats
Cays after dosing
Daose Mo, dead/
(mg/Ke) No. dosed 0 ; 9 3 y ; 4 2 g gt
0 0/5 0 0 0 0 0 0 ] 0 J 0
5000 0/5 Q 0 0 0 0 0 0 0 0 0
ALD value : > 5000 mg/kg
Table 1-2. Mortality in male rats
Days after dosing
Dose No. dead/
( K i
(mg/kg) No. dosed 0 | 2 3 4 5 B 78 914
) 0/5 { ] 0 ] 0 0 0 0 0 0
5000 0/5 0 0 0 0 ] o 0 0 0 0
ALD value : > 5000 mg/kg




Table 2-1. Clinical signs of male rats

STUDY = 17-5D0T-002 CLINICAL SIGNS SEX : MALE
GROUPS (mg/ke)
DAY S|GNS OBSERVED e
G1(0) G2(5000)
0 Norma| 5/5 5/5 )
1 Normal 5/5 5/5
2 Normal 5/6 5/5
3 Norma | 575 5/5
4 Normal 5/6 5/5
5 Norma| 5/5 5/5
6 Normal 5/5 5/5
7 Normal 5/5 5/5
8 Normal 5/5 5/5
g Normal 5/5 5/5
10 Normal 5/5 5/5
IR Normal 5/5 5/5
12 Normal 5/5 5/5
13 Normal B/5 5/5
14 Normal ___§f5 _ 5/5
" Number of animals with the sign/Number of animals examined.
Table 2-2. Clinical signs of female rats
STUDY : 17-SDOT-002 CLINICAL SIGNS SEX @ FEMALE
DAY S1GNS OBSERVED GIUES (e /ke)
G1(0) G2(5000)
0 Normal 515" 5/5
1 Normal 5/5 5/5
2 Normal 5/5 5/5
3 Normal 5/5 5/5
4 Normal 5/5 5/5
5 Normal 5/5 5/5
6 Normal 5/5 5/5
7 Normal 5/5 5/5
8 Normal 5/5 5/5
g Normal 5/5 5/5
10 Normal 5/5 5/5
1 Normal 5/5 5/5
12 Normal 5/5 5/5
13 Norma| 5/5 5/5
14 Normal 5/5 5/5

*; Number of animals with the sign/Number of animals examined.




Table 3-1. Body weight changes of male rats

STUDY : 17-SD0T-002 BODY WEIGHT(g) SEX : MALE
DAY GROURS (mg/kg) :
G1(0) G2(5000)
0 242 .3+6.12 243,447 .53
1 267.0+6.12 266.3+7.26
3 283.4£5.52 288.1+13.58
7 305.04+5.50 311.8+16.37
14 338.9+8.55 350.3+20.51
e SR e e s
‘> Weight gains are body weight difference between day 14 and day 0.
Table 3-2. Body weight changes of female rats
STUDY : 17-8D0OT-002 80DY WEIGHT(g) SEX : FEMALE
- GROUPS (mg/keg)
G1(0) G2(5000)
0 173.3£5.45 172.7+6.11
1 181.9+7 .54 180.6+4.41
3 202.6x7.75 201.8+5.29
7 211.8x11.19 211.24+6.44
14 229.7+8.07 221.9+11.44
GAINS® 56.4+5.30 49.2+12.92
"t Weight gains are body weight difference between day 14 and day 0. o
Table 4-1. Necropsy findings of male rats
STUDY @ 17-SDOT-002 SEX @ MALE
GROUPS ;
, Animal ID Organ FATE
{ma/ka)
1101 = Sacrificed
1102 = Sacrificed
G1(0) 1103 - Sacrificed
1104 = Sacrificed
1105 - Sacrificed
1201 - Sacrificed
1202 - Sacrificed
G2(5000) 1203 - Sacrificed
1204 - Sacrificed
1205 2 Sacrificed

=" = N0 abnormality detected
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Table 4-2. Necropsy findings of female rats

STUDY : 17-3007-002 SEX : FEMALE
GROUPS : ;
gk Animal 1D Organ Necropsy FATE
2101 = o Sacrificed
2102 = - Sacrificed
G1(0) 2103 - - Sacrificed
2104 = - Sacrificed
2105 - - sacrificed
2201 = = Sacrificed
2202 = = Sacrificed
G2(5000) 2203 = - Sacrificed
2204 = = Sacrificed
2205 - Sacrificed

" = NO abnormal ity detected
48

B AP NFEA AZ4FEES Sprague-DawleyAd] B Eo] @3 A TES 549S u
Yely = MEFEA 548 dolir] fsted 33190
ANEEZ FoJ &3 5000 mgkgl 2 AP AA P oy, Az (0 mgkes F

of Hlal #&3 .

2% 10012 (- % 7 5ukElel ARBAS AT Fold F 1UY o AUE, AE
A9 AFUEHE BAAYL, BAYE FE F BAske] 4719 §4H S WA

Aty
ox
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96.6+6.78 g I 106.9+19.57 g ZA

e ngon, tzzd sl EAZe
o)k QT (> 0.05). TET R dEET AWED Rdee 247 5644530 g
9 492+1292 g 0% Pt BAT] ol EAHOE FolF Aol7h AT (¢ >

0.05).
B Y 240N NGFEEY Sprague-Dawley #Eol| tigt /XA (ADL)S 3HA
2l 5000 mg/kgs F3lsts AoE FAHHAT
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(Citrus aurantium extract)2l
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Zt3E 58 4 #HE (Sprague-Dawley)oll 90¥7F WHEAH L E o
& ol uleto® NOAEL (HYiF-EA L3S A
L (A Fd93g5), 18/ NOAEL (H&=A48%) A

(2) OECD Guidelines for the Testing of Chemicals Section 4 Health Effects Test No.408
Repeated Dose 90-Day Oral Toxcity Study in Rodents (03 October 2008).

O ANd=d

D) B4 AGFE=
(2) 2EW S : Kca-160925
Q) A4 - 9L g B2

(4) F&A : 0.5% Carboxymethylcellulose sodium salt solution (0.5% CMC-Na)

ﬂH

6) =4
TE Lot No. Kl ZE A o g g5 HaFEH
Carboxymethylcellulose SIGMA e A
sodium salt SLEREEY o om =E T =
gnsRs KAl 8056 S H et T 9K ag
6) zxﬂuhﬂ
n ZANE 0¥ S Fo Aol M AT FA A AA=0] YIES stiter2
23 40] AHgateith
w A - 2 AEEdS TF Uz SEEke] AT 24 & 1247 Yl
oahi Ae YHOE e, 00U (Fo] A 717D WY ZASHAL.
TEFTL By (HFZFHE o] 83k 2000 mg/10 ml (20%)fh A3}
AL, T, ALFre FIF FIA=E dAZHste] 42z 1000 mg/10 ml
(10%), 500 mg/10 ml (5%)= =A% th.
O A&EA

D F 9 A% . 5FEAAT FA (SPF) Sprague-Dawley HE




7 55%, 48v}e] 120.3 ~ 134.6 g
ob7l 5%, 48vhE] 107.7 ~ 1249 g
57 65%, 40v}e] 185.0 ~ 205.3 g
b7l 652, 40vhe] 149.0 ~ 1735 g

Q) FAAMA A

H
4
K
3jr

H

N

A8l

3

o
=]

s=AUWA AAEAT. FETEFdAAAM AT Al

o
o]

|

o dFS = 8%

b As A

S
yal

HE

BAME

WA A A AL

—
o

fue]
.Z__l
ol

©) &4

m_w._ﬂu

A3k ATl w2t

47, F 10V = 7

&3t

S

TO
X
o
Wk
K

0

M

e

FoE

(mg/kg/day)

S0joue
(mé/kg/day)

D AgEe 74

SE+ SEEHS
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Female
Male

xE2(G1)?

gz (G2)
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1000
1000
2000
2000
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2201~2210
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Male
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HHEEo SNl s 5= Ao] utEAst. A= B A
JALFS 60 kg 1715 400 mg/dayoE A ASIATE YwrHo®
< MRSD (Maximum Recommended Starting Dose: & o353 =7]-8%
L /{10 (¢FAAS) X 6.2 (HED: QA S7I8)le] Za oz dH=r)

AAE AAbag-gaFo] oF 6.7 mg/kg/day (400 mg/60 kg/day) o]=Z ¢]5 MRSDZ 3}

A, NOAEL2 oF 4154 mg/kg/day &#F o2 Uehdt weti WrEREAZGAPY &5
472 4154 mglkg/day (U4l 4g3ol] W NOAEL)E E3ats BT} & S0 A
AEojok e} HA|RE AP EH] 4 FEEV] Wwol w58 FEHE 9% =
Aol Yyepbd 987l Ao AAE 4154 mg/kg/day & oF 5] HZ= =L 2000
mg/kg/dayS 1&Fo 2 sdlo] FHl 25 A&, 1000 mg/kg/day, 500 mg/kg/dayS =, A
SFOE st 3HA BFTOE HANAT
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o 03 mle] 88 LAAE AR BY T aAFEA7]: K-1002 o gdte] T

(
o

g =5 &l

GLU(glucosc) g/dL

BIL(bllu"ubm) mg/dL

KET(ketone body) mg/dL

LEU(leukocyte) Lew/ul

OB(occult blcmd) Ery/ul

PRO(protcm) mg/dL

URO(urobllmo gcn) umol/L
NI T(mtnte}

SG(spemﬁc grawty]

pH .

Color -

@ QXA AA
kA & Fo 9= 1500rpm O E 5E7F AR
A43led RBC, WBC, Epithelial cell @ CastsZ #2319t

o

O AAESE SMECeE ¢

6 4 4
A A2 QA7A3 o) 3 AYREA F=o dsted B g Isoflurane 0.2

AutF st Edisdo A sty HAF 9 RqAYssLH HAALE 9 e AAE
Atk o] & Eusd 9 Boiyus Hosie] WH/AAAZ o, ZE A7t

FALAE BEY 5 7)15A 6 715830

M A AN
BEAA A3 g dFEE 52342 EDTA-2K7F E9] 9+ vacutainer tubeo] FY3+
3

T AFHARA7): K-962 TS FES& =AU




D GudeE AA
& = & 9 L R
@ WBC {Whltc blood cell count) 0%uL Flowcytometry
“mb' RBC (Red blood cell count) lD(’fuL "I.Flowcﬁometry Isovo]umetrym“
@ HGB (Hemoglabm conc) g/dL. Modified CN met-Hb method
@ HCT (Mematoriy | % | ®BOMCVR
@ MCV (Mean corpuscular volume) fL Hlstogran; ------
ff MCH (Mean corpuscular hemoglobin) pg (HGB—:*RI;EJXlO
@ MCHC (Mean corpuscular Hb conc.) g/dL [HGE;(RBCXMCV)JXZSUO
(B) RDW (Red cell distribution width) % His£;;am
(i) HDW (Hb conc. distribution width) g/dL Histogram
@ PLT (l:ll;telet) 10%L Flowcytometry
® MPV(MBan platelet volume) fL mm“m[l-listngrarrrm
@ RE”;F&;ticulucyte) % mllflowcytorl;;;try, Isovolumetry

@ BYFEEA S

& = =80 5 3 9 g
(@ NEU (Neutrophil) % Flowcytometry, Peroxidase staining
NEU (Neutruphil)mm . 10/ UL ”-Flowcytumetry Peroxidase staining
&) LYM (Lymphocyte) % Flowcytometry,“Peromdas;I;;:“B.;J;L.:;é ..................
LYM (Lymphocyte) 10°% uL Flowcytometry, Peroxidase staining
(©) MONO(Monocyte) % Flowcytometry, Peroxidase staining
({d EOS (Eosinophil) % Flowcytometry, Peroxidase staining
“ (&) BASO(Basophil) % Flowcytometry, Peroxidase staining
(f) LUC (Large unstained cells) % Noise-Lymph Histogram

8) Y3} HAL
gl YRE clot activator7} S0l Y=
23k EAAZTE o] F, 3,000 rpm
A3}t 7] K-978 AL-&3te] o}
= 24390k

vacutainer tubeel]l st 10~15
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& = = # = S

al J‘I.ST {Aapmm[e amumtransl’emse} VL _ IFCCHE

D P.,L:I (Alanine aminolransferase) i U.L IFlfJ.'_'EH

{3 ALP {J\Lkﬂlme phusphmnse] : L--'L "i" hFF"’
d*g—GTP {y F]ul:u'::.-l Lrumpﬂp.ttd-hsﬂl N : LIYL I IF'CLT._.

K EI|L|N {Blu:nud urea nll:rugu]:l : mg/dL Jaf‘ﬁ:m ----------- _
: ; CRE {Eruut:m:lm:} | |I:|g,-'l:lL L-"'n"‘:"l

g GLU {{_rlul:clsej mg/dL . ]-mumc,-.:

'I.'i..-"ClID {Talal ::]mlcﬂeml} | z'dL Eltl.jrw:*t“H
.FRU o p,,mm}, lLlw Haw e

(L CPK {{-jreaﬁne phosphokinase) - g-"dL | HU.r l;-4 -----
-Eﬁ_.ﬂ.l B {Atbumm} 1 : mg.'d.L e L'.-cl:,-n—h'![alluy... .

- if- -HII_ (Total hl.lll"l.lhl-:;ﬂ .: mg.-rli_ | -m[-.nz}me‘é"l -
i TG [Trtgl'--::mdc] mg/dL Enzyme &l

i) 1P [Innrga.mc phusphmus] ratio PRO, ALBE &'@

al ASG ratio (Albumin'Globulin ratio)

D G (Calciumion) | mgdl | Assenezoll
4 Ha {Euud:ummn] I mmol/L | =

g Cl {Chlnndemn} mmolL P =

B yxynswa) B 08840 &5

@-E : HHENESEL)E =5,

(9 AT HA
EAA AEe 9 F 1.8 mlE 3.2% sodium citrate 0.2 mle] E9J%1= vacutainer

, 3,000 rpm 2 10& &¢ dAEEst 42 dH o= PT, APTTE
IAZFAALZ] K-98S o] 8-3}o] Nephelometric Analysis o2 % (sec)

o
10) #715F =4
RAA O] A8 423 F AUALL o 45d F2L ZAFAY. FE2A
3 AUE A7 EASAT FEE4 AV et B4 AFe] hE 4
TS NEeT
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SS5FY0|E

Lt (ovary), S4&l(adrenal gland), =Iota=HM(pituitary), Jt=&(thymus),
HMeIM (prostate), DEH(testis), SEDEH(epididymis), BlZ&(spleen), AIZE

kidney), & & (heart), E#I(Iung)' Y (brain) & 2H(liver)

—

GESEE LR
KX

BAS AN g T2 disld tgse AUE 4%’3}@] 10% SA¢FE=0d 8

o] TASFPOH, ¢F= Davidson &M, 13} R3S Bouin &M 1A 3T}
NIEIY

D, SDE, dY, UM, UA, 12, 3, 22, 4, 9, AF, Q0|

AE, SF, 3|F, WE, 2F, HF, FUAQEIE 24, ME, 2H OE

=2, §aEOH ZIM =2, JIsHd, A%, o, UsY, 32, &, &

A, BAM, O, BHM, o, HEl4H, IR(RM

IR A7) - 2AS A, 2 3 gy 2] 5 debEQ 2AA YRS AX =
o] Hematoxylin & Eosin (H&E) @41 AAsH o 2+

Z2EY LA BEFFHL

2 A A Yetde Ade FFE (severity)el @b minimal (oFF7 3,

%), moderate (5%), severe (43 %) T 4GAZ FE3S YEATH

Art.

1) A&l 2o BA
As, ARAHAZ, st HAL dHAstery AA, ArIsEed disto one—way
ANOVA test= Bt that FA HFstAoh F940] o™ Levene test2 i
e HAASY SEAY 9ol Duncan multiple range test, o] &4+ o—rOﬂE-




O

@ Fd% Az B4

Q7 Aol s o} T} o] AEWIL B FET (severity)E e o] A
A o] o] FolF T
Kruskal-Wallis* H-test® A A3 &, f2lAo] 9Jom, Mann-Whitney U-testZ 2| -&3}o
iz Fo4S Felstdth. 22 = Fisher’ s exact tests 243t
Severity 0 1 2 3 4 5
e e I il a2 k.0
.. T, e 3 2t *
. REL He 1t = M
SG (Specific gravity) 1.005 1.010 1.015 1.020 1.025 1.030
. . ) es b kO f e o s B >90
URO (EU/L) 0.2 1 2 4 >=8
OB (Ulmollly) | = bt ELE 2t I
+- 1+ 2+ 3+
+- T+ : 3+
WBC 0 +/- 1+ + 3+
Epithelial cell 0 +/- 1+ 2+ 3+
Cast 0 +/- 1+ 2+ 3+
s B
(1) NOEL, NOAEL 1¥]a1 LOAEL9 A<
B Ao 58 AgEA ZAAEE YeElY = NOEL, NOAEL, LOAELS ¥+ ZojH,

Hele ngt 2k

EHNE A o]
NOEL NEBEO 218 Sosx % d2stE HaE
(No Observed Effect Level) SUGA 2= FHUSYEES
— AMBEE Y S8 Adverse effectE Fetotkl SHL
sk Het 9HE X 2= Non-ad
(No Observed Adverse Effect Level) = L_ = onadverse
effectE Fsles HUSRESLHESH
LOAEL AMEZZ0 2ol Adverse effectE |2 d&t=
(Lowest Observed Adverse Effect Level) | EIASH B2
(2) Adverse effect®} Non-adverse effect &% 7| &
(D NOEL, NOAEL, LOAELE FEst= Azl #AA7|EE AP EZ 23 Adverse
effect?} Non-adverse effecto]tt. #HA7|F& &3 o] FAH3T




HEJNE 3 9

- NESE 28 E“EE.‘Z*. SENSHE- M| 5t
Adverse effect Mastd dstg HEHH, YaHelss f= XAH|SHE
EE Sof =elEn

- JI9 40l ALREIN A0Ist WEE 90|stCh
- datEg|sts X He EEX0 HHZ2 S AIEHAM SHE
Non-adverse effect HIEH2O O =2 222 “EM A Adverse effect REO0|
Gl&t= HetE EEsich
- NEERN olat 28N HaE LESHC
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(3) Weight-based Classification
Weight-based Classification
Nd=d-Fdl a3 W3
o} o] ERIoh

H\H =
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o FuEH (Park et al.,

%) Lewis et al., Ness. D.)&
NEdEd F
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A EAHPeH w=H
- Z2E-%é4d NI HJE 24
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FHSTMAL AUMM2I0E L TIM2 0D WY
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Weight-based Classification® & SHEFINE SHdAE
AMBEEE-7d SR8 B3 Adverse effect LOAEL
AMEESE-Fd Z0Ig HEl Non-adverse effect NOAEL
HANESE-FH H No effect NOEL

@ NOEL, NOAEL 18]ar LOAEL AA ol lojA 7 Ag+
- RE BoZolA NFEA-Re FAF W} Qo] APBI-fd Fv W}
o9 J9ols A3 £ol§F2 NOAELE A3

- 2N HZR A A NOEL, NOAELE} LOAEL & oWl A2S Us® 3o
At 138y NOELS AT A, AdAHAA ALdF AA 7|Aske] oFg A
FEEFo] NOEL HHE 43 87 9o, LOAELS A4 Ao =&
g ] & o

g

2

=3
=T Ao Z 9ldle] ZAo] UEE 7tEAo] Q). welA HHEEAEAAD
NOAEL-S A A3s= A o] ulzhashoh,

Eﬂi‘r 2 E‘rﬂoiﬁ‘r T2 01]/‘1 oS dol HEEA FUdtt.

(2) A= (Table 2)
w AFSH Ades AW 2 Fad AFH 0¥ Fo & AT W)
ZFe neto 2 #A4sint
n 7 VST SAFA iz vluste u-8ET (2000 mg/kg/day)ol A T A2 S
2 FoeA A AT (p<0.05). T Hlwste] 26.6%2 FAHF 7HA7F UERGA T
SFoEAe] o, vl FE AFHSE B uf AFEA7F YEIUA] Pof AFEA-
fref Aw g tﬁ_i‘r FstA T (p<0.05).
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(3) AEHHF (Table 3)
. A5 BE ABAAGNN BEEH HEste] BE AFTIN olgade HAHA
i,




(4) +H AL (Table 4)
n TEY A QALY Fo] mpR|g Fof| FE QEAHA Ao A o)A HEEH

(5) 844} (Table 5)
w 84X A¥, FA pH FX7F 27 vaste] 18 (2000 mg/kg/day) oA SA
2o g fotA Zr7isten, ¢4#A PROProtein) ¥ LEU(Leukocyte) 42|71 th&+
I Hlwste] A& (2000 mg/kg/day) oA SAHCE [FYHA FUtet AlPREA-
Fd Ar 3 Wtz Adstgdoh (p<0.05).

(6) @H48tA Z AL (Table 6)

n Aol A PLT (Platelet) X7} ZE A @500, 1000, 2000 mg/kg/day)el A, WBC
(White blood cell count), HDW (Hb cone, distribution width) 2 RET (Reticulocyte) <3|
7} T3 vlaste] S8 (1000 mg/kg/day), 118 #<+(2000 mg/kg/day)oll Al EA 2
o=z FYstA F7h AREE-dll AuEd WHEE ddedth(pd0.05). NEU
(Neutrophi) <27} tjza# Blwste] 1§ (2000 mg/kg/day) oA SAASZE
o3tAl 7 AEEZ-FH Arg Hilz2 ddstd o (p<0.05). LYM (Lymphocyte) 2
EOS (Eosinophil) 427} thza3 wlwshe] & (2000 mg/kg/day)oll A SA 2 o2
FotA A, AEA-fY Avsk Wtz #Agstidn (p<0.05). MCH  (Mean
corpuscular hemoglobin) =27} thza3 vlwste] F&aF+ (1000 mg/kg/day), 1183
T (2000 mg/kg/day) oA TAHOE FoSHA FASIAARE FAFo] weksia, A4
¥ 9 (historica data)]e] W3z BAFEA-G Avd wsz dasAg (p<0.05).
HGB (Hemoglobin cone.) ¥ HCT (Hematocrit) 4217} S-& 3+ (1000 mg/kg/day)ol A &
AXCE FolatA HastR oyt FhAaZo] A GFo|EA0] glo] HIANFEEAE -8
32 Adstgth

n A oA WBC(White blood cell count), RDW(Red cell distribution width), HDW(Hb cone.
distribution  width), PLT(Platelet), RET(Reticulocyte) NEU(Neutrophil) % LUC(Large
unstained cells) %7} &3 vl ste] &7 (2000 mg/kg/day) oA EAH o=
FrostAl F7F AREZA-Fd AR W3R Ast A tip<0.05). EOS(Eosinophil) <#3] 7}
273 vluste] e AP T(500, 1000, 2000 mg/kg/day)olX FAIA S 2 F2lstA 7+
&, ANI=A-F Avgd Wz #dEdat (p<0.05). MCH(Mean  corpuscular
hemoglobin) X7} iz Hlaste] F&F (1000 mgkg/day), 3-8 w2000
mg/kg/day)el| A, MCV(Mean corpuscular volume) @ MCHC(Mean corpuscular Hb cone.)4~
A 7F iz vlwste] 1872000 mg/kg/day)ol A TAIAH SR Fol5tA AastHA
ok 7+ aZo] wlekstal, A (historica data)]e] WSIE RIAIFEZ-f8 A3 W
3t Aekst 3 tHp<0.05).

(1) @Yy sk2 AL (Table 7)
m FZ oA AST(Aspartate aminotransferase) % ALT(Alanine aminotransferase) <=7} o




Zod Hluste] F
2 FosH %7}

g (1000 mg/kg/day), 11-&7F (2000 mg/kg/day) oA FA XL
Al

cholesterol) <=3 } EH&ELJ%
o]
=T

d=d-fad Avgd ¥z ddstgnt (p<0.05). CHO(Total
st w- g3 (2000 mg/kg/day) oA BAHCE F9
stAl F7F Ald= 2 sk W3R Adal s th(p<0.05). BUN(Blood urea nitrogen)
FX7F 23 vlwste] Fg%7 (1000 mg/kg/day) <A, PRO(Total protein) <=3]&=
Z8%74(1000 mg/kg/day), 11822000 mg/kg/day)olx SAA o E FoletA 7138+
o B S (historica data) o] ®HstE HIAFEA-fa HIE A8 tHp<0.05).
CPK(Creatine phosphokinase) =217} tlx+3} ®laste] 851000 mg/kg/day), &
272000 mg/kg/day)ol Xl BAA O E FoatA HAsF o BAHES (historica data)
e WstsE RAdEAE-Fd W2 ddsdtt (p<0.05).

n GFH A AST (Aspartate aminotransferase) % ALT(Alanine aminotransferase) 4=%|7} tf
Z73 vlwste] F&FT (1000 mglkg/day), -8+ (2000 mg/kg/day) oA FA =L
2 FoeA S7F ARd=EZ-Fd AR wstE 3ast A tHp<0.05).  CPK(Creatine
phosphokinase) @ GLU(Glucose) <27} thx3} vl sle] 118372000 mg/kg/day) &
ARoR Fo3tA Z7tstg oy B Y(historica data)t}e] W3tz HIAFEZ -G
Hat 2 Fe A th(p<0.05). Ca2+ (Calciumion) 4217} thxT3 Hlaldte] 318372000
mg/kg/day)oll 4, GGKy-Glutamyl transpeptidase) =217} &% (1000 mg/kg/day), 1.&
g2 (2000 mg/kg/day) ANA BAASZE Fo8tA AAsH S A/ 9 (historica data)
o] wistz nAdEd-Fd "Itz ATl thi(p<0.05).

n AsfA AHAALA A K+Potassiumion) A7} thxTd Hlwste]  F&3(1000
mg/kg/day), 1182000 mg/kg/day)oll A EAASZE [ol5HA F71eH o F7FE o]
Zk w1 A2 Q) (historica data) o] WMz HIAIG EA-F) W3tz T3k th(p<0.05).

w A3 ¢ Na+(Sodiumion) 27} Wz # Blwste] A& (500 mg/kg/day), 11§
212000 mg/kg/day)dl A EAZ o2 FolsHA ZAastH oy ZAaZzo] Za HAH
(historica data)je] W= HIAFEL - Wsl= Aastatt (p<0.05).

H] 3
el

%!
z
<8

8 gH-531 AHA} (Table 8)

s 57 APTT(Activated partial thromboplastin time) %7} =& Al@ (500, 1000, 2000
mg/kg/day) o4 PT(prothrombin time) 4~*|7} F-&&< (1000 mg/kg/day), i-8=F7(2000
mg/kg/day)oll Al thza3 Hlusted FAZXHCE  FoetA iAo AHAHS
(historica data) W] W= HIAFEEZ-F8 HI2Z BASFHATHP0.05). o] FAaZ o] &
ZHe 2] ettt

» A PT(prothrombin time)+X]7F B+ Al@ (500, 1000, 2000 mg/kg/day)oll Al o =%
Hlaste] BAZoR FolsA Tastg oy AHEY (historica data)e] W3tz HA|
d=d-fd "= ATk ohp<0.05).

(9) &7 (Table 9)
n A7|EF A= AuEFZH(Absolute organ weights)d EAA AF tin] AiEE
(Relative organ weights)S wlero 2 439t}




(10)

444 (Table 10)

TR ANA FEANEKidney) 2 #H(Lung)®] Fohs#H (Relative organ weights)o] &-& &

(1000 mg/kg/day), &= (2000 mg/kg/day) oA thzxa3 Hlwste EAZHOZ §9
stAl Z71 AEEE-fE Ard HEz B3EEAthp0.05). HUvene] Al
(Relative organ weights)e] =& AlgF(500, 1000, 2000 mg/kg/day)oll A oz} Wl
st FAFCE Fo3tA 7 AREA-fd Arig WstE #ast A ohp<0.05). =
(brain) 2 = Stestis, LS 4th5ZF(Relative organ weights)o] 3-8 (2000
mg/kg/day)oll Al tzw 3 vlustd FAH 2 FoletA St o A9 (historica
data) o] WistE wAA=Z-Fof W= ATk vh(p<0.05).

GA oA FEAA (Kidney) ¥ 7F (Lung) & 5% (Relative organ weights)o] E&
A AF(500, 1000, 2000 mg/kg/day)ell Al thzT3 wmsle EAHOZ Fo5A Z7}
ANgEd-F8d Ars A3z FASATHp<0.05). A Heart)e] AtiEF  (Relative
organ weights)e] =& A& (500, 1000, 2000 mg/kg/day)ol A thz73 vlwsle] A 2
o2 FosHA Frtstd oy A9 (historica data) Wo] W3lZ nAIEEZ-f H
sl2 Adatgdot (p<0.05). A (Ovary) @ #H (Lung) ¢ AthZ% (Relative organ
weights) o] &+ (2000 mg/kg/day)ell A, ¥l (Spleen) ¢ Ath=# (Relative organ
weights)e] -8 (1000 mg/kg/day), -8%F+(2000 mg/kg/day)ell X o2} Hlw st
SAHCE FYstA S7F ANFEA-FA AR "2 ddedn (p<0.05). =

2l (Adrenal, #Wo] &% (1000 mg/kg/day), &% (2000 mg/kg/day) oA, ZH=1

((Adrenal, W2 &3 (2000 mg/kg/day) oA thxod Hlwste] SAHo2 {235
Al S7kstRd oy &FoEdol glal, B4 (historica data)lfe] WHatz HIAH=H-
fref WstE Adstdth (p<0.05).

r> e

ol

7 270 mg/kg/day) 2 %1000 mg/kg/day) 2+ 1#(EEWE: 1101, 1304) ©f
A 33 (Testis) 9f24 (Undersized) 7} UEbEou &8Fej&4o] §li tiZTAdAE &
of MARd=A-fral W2 AT (p0.05). tiza (0 mg/kg/day) 1 (&=
5:1103) oI4 7 (Lung) L7 (Redness) o] Ve O} ool A WA o} ¥AF
A-g8) Watz sty tHp<0.05).
oA {2000 mg/kg/day) 1 H(EEHZT 240D A A3 (Uteruo & HA AHF
(retention of clear fluid7} #& HJYA T, G2 MANME FEHA g3 TARN=7}
ol A Ed-frf #stz Adsiainh

i

(1D =2 elstz A (Table 11

A HAAA dYetys Ade S5 S(severity)ol mHe} “minimal(ebs 73

27, “slightd2)” , “moderate($%)” , “severe(4gd %) 59 ddAw T
SREISELECE

>

A F-Al(adrenal gland)oll A HS5AE 3 &(inflammatory cells infiltration)o] T =< A
T “minimal” = 1 @l(FEHI:1106)7F vYeb HIAE = -2 W2 Adsiith
FA A Pituitary) ol 4 @ E(Cyst)7b 18272000 mg/kg/day)ol Al “minimal” =




1 dl(EEHE:1403) 7F YE oy iz dAE  “minimal” 2 1#8(E=¥H2:110D7}
et A= -frd W32 adsiqin.
A 13k (Testis) o4 22143 (germinal epithelium) o $1Z (atrophy) o] &%+
(2000 mg/kg/day) 1 #l(5EH35:1403) oAl “moderate” & VEFGEA T TAIRI =7} vro}
HIA G =4 - W32 Adsi
A A1FHKidney)oll A Alx=#HRenal tubule) A} A (Regeneration)o] &+ (2000
mg/kg/day)ol Al “minimal” 2 28 (5E W 5:1404, 1407), Z&2F(1000 mg/kg/day) ol A
“minimal” £ 2&(F=H35:1304, 1309), #&ZF(500 mg/kg/day)ollAl “minimal” £ 1
#(EEH5:1203)7F VERFEA W 270 mg/kg/day)dl %= “minimal” £ 18 (52
©:1404, 1407)7} veh vA @ =2 -fref WstE Sdsigith
A AAKidney)ol A F7]12 3 ZHmineralization)o]  1-&#+(2000 mg/kg/day)ll 4]
“minimal” = 2#(F=H5:2402, 2410), &8 (1000 mg/kg/day) |4 “minimal” =
49 (FEM5:2304, 2306, 2309, 2310), A-&F(500 mg/kg/day)ollAl  “minimal” = 1%
(FEHNZ:2204)7F YeEbEAIT thx27(0 mg/kg/day)ol =  “minimal” 2 3 (&9
©:2101, 2102, 2108)7} veb MIA R = -frefl WSt 2 Fesigith
&A 934 (Bladder) oA ASAEHE (inflammatory cells infiltration) 7-8 (2000
mg/kg/day)oll A “minimal” 2 1 #(EEWZ:2407)7F Yebga, @F5uk-go] Aygd A}
(necrosis)7} ™ (0 mg/kg/day)oll Al “slight” 2 1#(FEH3:2106)7} UElY RIAIHE
A-fg Witz ddsgoh
F2 7HUvenol A =+4#A dZ(focal inflammation)e] -8 =F7#(2000 mg/kg/day) ol A]
“minimal” 2 3#)(FE 5:1401, 1403, 1409)7} veboy tix=(0 mg/kg/day) M=
“minimal” 2 3¥(F&W35:1104, 1108, 1110)7} Uely HIAFEZ -/ HZ Fos)
Atk P E F3E (vacuolated hepatocytes) 7} thz (0 mg/kg/day)ol A “minimal” 2
1 d(E=3:11097F et vAZEd- Hst= ddstdth. A f3k(fibrosis)7b 1
$24(2000 mg/kg/day) 1 EN(EEWME:1405914 “minimal” £ LFERGA T 2P u 7}
ol A= - W3tz #ddsdin
A FHLivenol A =42 d=(focal inflammation)o] 1-8&2wH(2000 mg/kg/day)ell 4]
“minimal” 2 2#(FEW35:2404, 2405 7} YEbdoy giza (0 mglkg/day) oA %=
“minimal” 2 3#(FEW3:2101, 2103, 2110)7} YEhY A2 -/8 HstZ ddst
Aot 7HAME FE(vacuolated hepatocytes)7F o z+(0 mg/kg/day)oll Al “minimal” 2 3
g(F=35:2102, 2104, 2105, 2106)7F YEbY HIAZEEA -2 #HStE2 AT
A # (Lung) oA #H=E mfa=3tobx] §3F (Alveolar macrophage accumulation)o] il
{22000 mg/kg/day)ell Al “minimal” £ 1 @l(ZEW35:1410)7} veRgt o g w7}
ol HIA P EZ-Fd ¥stE ATt
&A #H (Lung) oA #X vfa23to}z] §-3 (Alveolar macrophage accumulation)©] ir
2272000 mglkg/day)ol Al “minimal” 2 3H(SEWE.2403, 2405, 2407), =8
(1000 mg/kg/day)ll Al “minimal” 2 1 #H(EEHE:2304)7F Yebgtoy, @A) Hsrt o
I Yol oA AARgA R UEE T v FHOE HAIEEA-F ¥R
ekt




T2 AA (Heart) ol I=AE3 < (nfiltration of inflammatory cells) ©] thzx (0
mg/kg/day) oA “minimal” 2 2#(EEWE:1102, 1105 7} Jeht mAHEA-G)
WHel2 Aaetoh

A (Stomach)ol A A A 3 f-(nflammatory cells infiltration)o] ™ 20 mg/kg/day)
ol “minimal” % 1 #(EEWM3:11097F Yt HIAREA-fF WslE Adsir
ok 9] (Stomach) oA d=AZA-& (Inflammatory cells infiltration) ©] &2 (2000
mg/kg/day) oA “minimal” 2 1 & (FEH3:2402) 7} Yebg oy #ARIET} Grof H]
NEEAD-frd W32 Adenh

& st Al (Harderian gland) oAl 54323 & (Inflammatory cells infiltration) ©] t
Z7olA  “minimal” 2 1 8 (38¥35:2108) 7} UeElg oy A EA-F8 #HE=
wsk

Table 1-1. clinical signs of male rats

STUDY: 17-RE0-001 CLINICAL SIGNS SEX: WALE
GROUPS  (mg/ke/day)
Days SIGNS
a1 (0) G2 (500)  G3 (1000) G4 (2000)

0 Normal 10 /10 10 /10 10 /10 10 /10
1-7 Normal 10 /10 10 /10 10 /10 10 /10
8-14 N;maf 10 /10 10 Mom : 10./10 “ {o ﬂo
15-21 Normal 10 /10 10 /10 10 /10 10 /10
22-28 Normal 10 /10 10 /10 10 /10 10 /10
29-35 Normal 10 /10 10 /10 10 /10 10 /10
36-43 Normal 10 /10 10 /10 10 /10 10 /10
_ 44_49 _ NO rma‘ _10_/_ 10 _m ]0 ”O_mm
"50 -56 Normal 10 /10 B .15“/10 10 /10 10 /10
.5? 63.“ Norma\ - .10 /10 ---]O /10 - 15 10 |o .f.WO
e Noma  f0/0 m?{ o 10/0 10710
=77 Normal 10 /107 R 10 /17c7)"7 170 ,’167777 io /10
78—84 Normél 10 /10 10 /10 10 /10 10 /10
85-89 Normal 10 /10 10 /10 10 /10 10 /10

W 7907" ” Terminal Sacrifice 10 /10 10 /10 10 / 10 /‘;o- _

= Number of animals with the sign / Number of animals examined.




Table 1-2. clinical signs of female rats

STUDY: 17-REC-001 CLINICAL SIGKS SEX: FEMALE
GAOUPS  (me/ke/day)
Days 51 GNS
G1 (D) G2 (500) G3 (1000) G4 (2000)
0 Maormal 10 oY 10 110 10 /10 10 /10
-7 Maormal 10 /10 10 {10 10 /10 10 110
814 Mormal 10 10 10 A0 10 M0 10 /10
15=21 Mormal 10 M0 10 110 1o /10 10 M0
22-28 Mormal 10 /10 010 10 A10 10 /10
2= Mormal 10 110 10 /10 10 /10 10 /10
Mormal 10 /10 10 /10 a /1 10 /10
3P-42
Abnormal gait 1 /10
Mormal 10 10 10 /10 g /10 10 /10
4349
Abngrmal gait 1 /110
Normal 10 10 10 /10 8 /14 1% /10
B-hb
Abnormal gait 110
Mormal 10 10 10 /10 g Mo 10 10
57=-63
Abnormal gait 1 /10
Mormal 10 10 10 10 g 10 g /10
Bd—70 - — - -
Abnormal gait 1 110
Marmal 10 10 10 /10 IR ] 10 10
1=
Abnormal gait 1 10
Marmal 10 10 10 /10 9 /10 10 /10
T8-B4 —_ e —— -
Abnormal gait 1 /10
Marmal 10 /10 10 /10 8 10 g /10
B5-80
Abnormal gait 1 /10
a0 Terminal Sacrifice 10 M10 10 /10 10 f10 10 M0

¥ Number of animals with the sign / Number of animals examined.




Table 2-1. Body weight changes of male rats

STUDY: 17-RE0-001 BODY WEIGHT (g) SEX: MALE
GAOUPS (mg/kg /day)
NEEKS T
G1 (0) G2 (500) G3 (1000) G4 (2000)

0 195.1+4.16 195,6+4.62 195.6+5.14 195.345.14
.............. 1 256.416.33 25?.5{13.5? 256.04£9.25 R | -245.41-9;.35
----------- ;.’_ 310.0;:-5.1-5 _ 3_1 4".21:1:3.?6 T j:l:igz 1 -H{JG.EiIE.EE

" 3 351.6£11.65 1| 356,7+£1B.89 I57.7£17.62 | 344.7+£17.08
............ :1__ | EBE.H:I-:'FEJ-Q .. 39-2.5:1:23.2?‘ | S84.1+£22.73 a71.4+22.20
_."_..5_"_ _?2:21_5?__' 419._612?.16 . 424 34+26.84 ;52?12]' 14
............ r.;"; o E;EEI 7B ‘ 441442815 | 446.6428.53 408.2£34.34
--------- ? " .:15_3:123.81 458.6+31.45 | 46B8.3131.73 | ;1:?-3.?_1::12.99

8 4?2.11_2&!:}5 4?4.543_3-.;13;“ | 483, 7T+34.15 430.1+34.99

- ] _ 489.6+31.83 _i --19;.3;3;-.?1 |' 5{;1;5;1;5__-““;5:;:;1

10 503.6+33.15 ' 504.24+£36.17 ' 51_361_38_419 Mﬁ.diﬂ?.ﬂfs.

11 £20.6+34.93 522.0+£358.10 __5573;14'!;56 459 8+38.20
_““-E’_-__ 521_?:3529 I 525-.41.-513.05 535.6+43.42 460,642,117

_I_:l_ - 529_4i41_:ﬁ-ﬂ_- . B3A3.7+40.43 | 543.6+44.90 4502244, 72

galns" 334.2430.25 ! 3368,1+£38.27 348.0£41.51 263.9+44.32"

* Weaight gains are body weight difference between week 13 and weaek 0.
* Represants a signifleant difference at pe0.05 fevel compared with the wehicle contral




Table 2-2. Body weight changes of female rats

STUDY: 17-RED-001 BODY WEIGHT (g} SEX. FEMALE
GROUPS (me/kg /day)
WEEHKS
G1 (0} G2 (5000 G3 (1000) G4 (2000}
1] 162.1+6.09 161.6+6.99 158.7+£7.88 158.0+£7.03
I1 " 186.9+6.36 I 1-51".9.4:5.33 183.9+8.78 184.1+£8.11
2 210.4+8.49 “-.?.11.;1.1.3.1_3 --;'EU-E.E:I:IS.-EIE-" - 209.24+13.49
EI 224.6+11.58 227.6113.96 22151807 ;E?‘I_tﬂ.}: _
4 241011574 24T 441508 234 4+18.51 2.43..3112.5[1
5 253.2+18.36 255.04£10.33 245.2+20.80 257.3+13.85
6 260.5414.74 269.5118.92 252.7121.72 262.6118.97
7 268.31£17.13 279.0420.92 259.8+21.37 269.9+ 14,86
8 274.0+18.27 283.3+14.91 270.1+£24.86 275.4+16.15
__E 282.04+£18.70 280.6x17.73 | 2?-'5.1-9;3.69 278.9+17.80
16 | 287.9+16.88 £95.3+16.28 | 280.6+28.67 £84.8118.36
11 _ 2-93.94_; t_?E_H | 297.5+15.02 | EBESI;EEE 290, F+16.12
12 S00.0+19.35 : ”:;ﬂ.-ﬂ.‘aiiﬁ.gﬁ I 288.5+29.85 204, 41847
13 303.8£19.87 EDE_.; 1:2:‘:-4 1 | .;292_5 +33.36 292.2+18.52
gains® 141.64+15.50 146.4+14.58 133.8+30.18 133.2114.58

* Weight gains are body weight difference betwean week 13 and week 0.




Table 3-1. Food consumptions of male rats

STUDY: 17-REC-001 FOOD CONSUMPTIONS (g) SEX: MALE

GROUPS (mg/ke/day)

WEEKS
G1 (0) G2 (500) G3 (1000) G4 (2000)
0 24.1£0.59 | 24.8+£1.77 : 25.6+1.52 25.4+1.11
1 il ”23.410.50 B 23.2+1.17 22.2+0.94 19.841.64
2| ssasom | ossela0 | e4ss0T8 | 274137
3 25.4+0.72 26.1+1.39 26.01;5; 25.1£1.74
4 25.4+0.93 ‘ 26.0+1.69 26.6+1.57 : “25.2i1 .;1-3
l 5 i 2?3;&135 7 £8.4ii.89 | 27,?11461. 4 26_1;1_?!;
6 V W;_;S.Oil.84 T 7é6.7i2.08 28.0£1.50 26.4+1.81
7| se2enis | oeseads | omasies | oeeeiee
8 26.4+1.41 26.6+2.28 28.0+1.88 25.8+1.82
9 26.7+1.73 27.0£2.70 FTTET80 25.3+2.53
10 26,6+1.96 26.4+2.39 l 28.0+1.61 . 25.9+2.03
H 26.0+£1.76 26.4£2.53 27.4+1.47 V 25.2+2.48
12 25.8+1.32 _-.._-_-;\;;1_2.32 28.7+1.69 ‘ 25,543.20
21 ."2J_f1‘;70 21 .BIiT.QQ - 23.24£1.41 20.4+2.49
Aver age 25.3£1.21 25.8+1.88 26.6+1.32 24.7+1.80

Table 3-2. Food consumptions of female rats

STUDY: 17-RE0-001 FOOD CONSUMPTIONS () SEX: FEMALE
GROUPS (mg/kg/day)
WEEKS -

Gi (0) G2 (500) G3 (1000) G4 (2000)
0 17.5+0.82 | 18.5%2.17 17.8+£2.25 19.2+1.80
1 ol 162&(3.43 77771 &iﬁSﬁ . 15.7211.41 14.3+1.07
2 16.7+0.77 WT?ItLTC; . 16‘8714‘76 1761117
- 8 777];.214.08 18.2+£1.07 17.3+2.51 171,02
-. 4 17.9:84.:24 l 8.6+1.47 | 17.3i2.:26 18.7£1.08
5 | 19-.24;1..60 - 18.7£2.34 l 18-.312..69 - 19.7£1.11
6 17.6+0.75 19.7+£2.79 172_t180_ .18.5i0.72
7 17.9+0.52 20.1£2.59 17.7£1.82 i9.0i1.22
V 8 | l?lZirO.ST 18.6+0.92 | 18.0+£0.94 18.7+0.82
9 17.9+1.26 18.441.11 TBEt;;O 18.9+1.04
10 17.841.00 19.041.61 17.412.47 18.940.80
11 . 177.74;i0.56 18.64£1.27 17.242.29 18.4£0.72
12 17.24£0.75 N 19.011.473 17.4£1.16 18.6+£1.52
3 | 1484035 | 1658185 | 154120 | 1555157
Average 17.3+0.53 18.4+1.52 17.241.70 18.1+0.93




Table 4-1. Ophthalmic findings of male rats

STUDY: 17-RE0-001 OPHTHALMIC FINDINGS SEX ¢ MALE
GROUPS  (mg/kg/day)
SITES FINDINGS
G1 (0) G2 (500) G3 (1000) G4 (2000)
Left eye Normal 5/ 5 5/5 5/5 5 5
Right eye Normal Bil5B 515 54.5 55
8 Number of animals with the finding / Number of animals examined.
Table 4-2. Ophthalmic findings of female rats
STUDY: 17-REO-001 OPHTHALMIC FINDINGS SEX : FEMALE
GROUPS  (mg/kg/day)
SITES FINDINGS
G1 (0) G2 (500) G3 (1000) G4 (2000)
Left eye Normal 5/ 5 5.4 5 5.0.5 5/5
Right eye Normal 5/5 5/5 5./.8 5 g

&) Number of animals with the finding / Number of animals examined.




Table 5-1. Urinalysis of male and female rats

STUDY: 17-REC-001

URINALYSIS

TESTS RESULT | SEVERITY

GAOUPS

(mg kg day )

WALE
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G4 G1

FEMALE
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* The unit of Urcbilincgen |z Ehrlich unit /4

GLU: Glucese
UAD: Urokilinegen

BIL: Bilirubin KET: Ketone body
HIT: Nitrite 08: Oooult blood

56 Bpecitic gravity PHD: Protain
LEU: Leukocyte




Table 5-2.

Urine sediments of rats

STUDY: 17-REQ-001 URINE SEDIMENTS
GROUPS (mg/kg/day)
MALE FEMALE
TESTS RESULT : SEVERITY
G1 G2 G3 G4 a1 G2 G3 G4
0 500 1000 2000 0 500 1000 2000
RBC = 0 5 8 5 5 5 5 5 5
WBC = 0 5 5 5 5 5 5 B 5
= 0 3 4 4 5 5 5 4 5
EPITHEL I AL
CELL
+f~ 1 2 1 1 0 0 0 1 0
- 0 4 5 4 4 5 4 5 5
CASTS
*f~ 1 1 0 1 1 0 1 0 0
No. of animals 5 5 5 5 5 5 5 5
Grade RBC(mean/field) WBC (mean/field) Epithelial Cell Casts [mean/field)
- 0 0/ 20 fields 0
+/- =4 <5 Few [ 20 fields 1
1+ 5~8 6—20 Around 1 /few fisld &=5
Table 5-3. Urine volume and color of rats
STUDY: 17-RE0-001 URINE VOLUME & COLOR SEX: MALE
GROUPS (mg/kg /day)
TESTS
Gi (0) G2 (500) G3 (1000) G4 (2000)
VOLUME (me) B.5+4.70 12:5+5:12 15:0&£1.75 10.0+1.77
COLOR-Yel | ow 5 b B 5
No. of animals 5 5 5 5
STUDY: 17-RE0-001 URINE VOLUME & COLOR SEX: FEMALE
GROUPS (mg/kg/day)
TEST |ITEMS
G1 (0) G2 (500) G3 (1000) G4 (2000)
VOLUME (mé) 11.0+2.44 16.0+3.67 13.015.77 14.5+2.32
COLOR-Yel low 5 5 5 5
No. of animals 5 5 5 5




Table 6-1. Hematological values of male rats

STUDY: 17-RE0-001 HEMATOLOGI CAL VALUES SEX : MALE
GROUPS (me/kg/day)
TESTS UNITS
61 (0) G2 (500) G3 (1000) G4 (2000)
wec 10%/ ulL 3.68+0.649 3.98+1.071 5.03+1.725" 6.11£1.375"
RBC 10%/ uL 8.74+0.347 8.74+0.269 87420484  8.80£0.260
HGB g/dL 14.9+0.38 14.540.47 13.9+0.55 14.440.55
"HCT % 45.8+1.38 4404143 439;{,75 ” 45.5%.91 |
) MGV fL —— i s 96 516i161
MCH pg 17.0+0.43 16.6+0.38 16.0+0.74 16.4+0.48
MCHC _gdem 324£030  323£036 31-.8-id.-4.6-  31.840.30
B RD\);' % 13.1+0.51 13.%0.4_2___.__..___ 138i060 - 13.5'16'.“28“' "
HOW g/dL 2.64+0.106 2.74+0.132 3.03+0.329" 3.02+0.124"
g UL s _1_0_25 ;81 5 1 145i 1____1 8 1 1 343i1 733
MPV L 724037 7.240.40 7.416.42 ” ”7'.510.31
RET % 1.79+0.221 2.00+0.254 2.38+0.252" 2.28+0.359"
............. % 21.1+6.43 20.6+7.33 24.4+7.68 35.4+10.48"
= 10%/ pL 0.80+0.366 0.79+0.278 1.20+0.428 2.1440.731
e == -"“59.6;'"16,25* .
o 10°/ uL 2.66+0.351 2.98+0.956 3.51+1.271 3.66+1.153
oo % 3...1i0.;37 2.8+0.84 3.7+0.71 2.9+0.61
FOS % 1.6+0.50 1.5+0.56 114038 051031*
BASO | % | 02£0.09  0.2:008  01£007  0.2+0.10
LUC T % '''''' 1.240.52 1.0£0.53 1.440.48 134026
No. of animals 10 10 10 10

" Represents a significant difference at p<0.05 level compared with the vehicle contral.




Table 6-2. Hematological values of female rats

STUDY: 17-RE0-001 HEMATOLOGI CAL VALUES SEX : FEMALE
GROUPS (mg/ke/day)
TESTS UNITS
G1 (0) G2 (500) G3 (1000) G4 (2000)
WBC | 10%ul | 1.51£0.406 1.73+0.460 1.9140.804 2.46+0.819"
RBC | 10°%ul | 8.05+0.311 7.88+0.267  7.95+0.360 8.13£0.312
HGB | o/l | 14.5£0.48  14.0£025°  1384034"  13.8+0.38"
HeT % 43.8+1.50 42 441.02 42 .4+1.28 4314118
MCV L 54.540.99 53.8+1.10 53.4+1.54 53.0+0.82
MCH | ps | 1814045  17.7:061  17.44052  17.040.07
MCHC | g/dL 33.2+0.45 33.0£055 8274047 32.040.35
ROW % 11.3+0.47 12.0+0.94 1194044 12.4+0.34"
HOW a/dL 2.2540.072 25140297  2.4140.149 2.53+0.116"
PLT | 10°/ulL 1003488.3  9924108.8 1042113'1' 6 1329j:1362
MPV fL 7.0+0.18 7.140.21 70£032 71i026 “
RET | % | 1.8740.307  2.0240272  2.2040473  2.51£0.353"
% 18.447.94 22.245.29 20.046.08 23.0+£8.20
M Uil | 02810150  03820.143 03840198 055:0217°
% 75.9+8.67 72.04466  76.046.70 71.849.19
o 10°/ul | 1.15+0.349 1.26+0.337 14540635 17840681
MONO % 244058 2.54+0.90 1.840.68 2.941.10
— e 1 3ios7 - 1,.3i[;,5é-*" N '0_9;'0_,38*”
BASO % 0204011 0.140.09 0.140.12 0.1£0.05
LUC % 0.6+0.30 094035  0.8+0.50 1.3+0.53"
No. of animals 10 10 10 10

" Bepresents a significant difference at p<0.05 level compared with the vehicle control,




Table 7-1. Serum biochemical values of male rats

STUDY: 17-REC-001 SERUM BIOCHEMICAL VALUES SEX: MALE
— e GROUPS (mg/kg/day)
G1 (0) G2 (500) G3 (1000) G4 (2000)
ALB g/dl 3.3+£0.08 3.4£0.11 3.4+0.08 3.4+0.12
.ALP _ U.;’-lm IR ""19312?..6 “ 187+26.3 208J_r15..1" 199+19.3
ALT U/l | 25&3.5 29+7.1 43i12.3; 4&?);*"
AST U/l 1024+34.0 10512?.0 | ” 195::822* o 375;1.:.33_-2*
: BIL | mg/dL 011001 mon.mo..oﬂ 0.1+0.01 0.1£0.01
BUN mg/dL 15.041.60 14.1 J_r;_57 "14.5912.5.2. 17.6+1.58
CHO mg/dL 71+15.1 89+12.1 120+20.3 144420.0"
CPK 0y 423+328 3 4224253 5 209+1155 364+276.2
CRE mg/dL 0.6+0.03 0.6£0.06 0.6+0.04 0.6+0.09
GGT U/l 3.3+1.11 3.5+0.65 3.540.45 3.9+0.49
GLU | m/dL | 1785120 177:170 176140 146%27.0
P mgdl | 5080408 6100506  6.81£0519  7.78+0.695
PRO“ gfc.ill” | 6.010.52. 6.0i0.“22 " 6.1+0.18 6.1+0.31
TG mg/dL 49¢25...? BZENBT 40+14.3 3éi10.4
NG | ralio | 18008 185041 124006 240,06
-C;i‘% mg/dL 9.940.32 | 100i026 10.210...2? 10.5i6.2?
Na* mmal/L 141.0£1.06 13?8:5?6 138.8+0.88 138.3+1.22
K* mmol/L 4.216-;0 4.510...3.? 4.6+0.32 4.8+0.41
2l mmol/L 105.&1‘0-?--- 105;.&1.38 104.6+0.86 105.041.71
No. of animals 10 10 10 10

" Represents a significant difference at p<0.05 level compared with the vehicle control.




Table 7-2. Serum biochemical values of female rats

STUDY: 17-REC-001 SERUM BIOCHEMICAL VALUES SEX: FEMALE
GROUPS (mg/kg/day)
TERES HRiTe 61 (0) G2 (500) G3 (1000) G4 (2000)
ALB a/dl 3.4£0.08 3.5+0.13 3.4£0.14 3.4+0.16
| ALP. ”L.,Ifl 167+56.2 143+52.3 127+24.1 ”129i30.5
ALT u/l 22+5.9 23+4.4 3149.2" 47+11.1"
AST o | BBiEM s 124i453_ 394i1547
a .EL mg/dL 0.1+£0.03 0.1+£0.02 0.1+£0.02 0.1+0.01
BUN mg/dL 14.4+1.39 18.1£2.01 13.6+2.63 15.744.78
CHO mg/dL 9.8+0.26 10.3+0.26 10.2+0.29 10.440.28
cpk . U”.. y 691148 PER— mﬂ” P 13%206 — 188“54
| CRE | me/dL | 27B%B05.2  24e2287 22041827  310:259.2
GGT | UN | 06£0.04  06£008  06£0.05  0.6:0.08
GLU mg/dL 3.8+0.54 4.0+0.57 4.0+0.79 5.3+0.91
P | m/dl | 1408188 1404189 1448308 1314204
PRO g/dl 4.95+0.796 5.81+1.035 5.56+0.466 6.41+0.624
TG mg/dL 5.9+0.20 6.1+0.29 6.1+0.29 6.240.41
MG | o | 20873 34486 374123 36£13.0
ca® mg/dL 1.440.14 LSi0.0?'_ _18i009 - _1.&0.1_;_
.l;la; "rﬁmguL .140.45..30” | 138.5+0.63 138.3+1.07 137.3+1.18
K - mmolfl_ 4.00;;(.]..184 .4.06i0.27? 3.99+0.298 4.ééio.25é
N cs : mmc;if_; 107.2+1.00 1_06.?i0.30 __1_(_)7.&(}.90“ N 1068i200
No. of animals 10 10 10 10

* Represents a sianificant difference at p<0.05 level compared with the vehicle control.




Table 8-1. Plasma coagulation values of male rats

STUDY: 17-RE0-001 PLASMA COAGULATION VALUES SEX: MALE
GROUPS (mg/kg/day)
TESTS
G1 (0) G2 (500) G3 (1000) G4 (2000)
PT (sec) 10.31+0.653 9.60+0.354 8.94+0.486 8.79+0.285
APTT (sec) 16.9+1.78 15.8+1.03 14.8+1.82 14.941.11
No. of animals 10 10 10 10

Table 8-2. Plasma coagulation values of female rats

STUDY: 17-RE0-001 PLASMA COAGULATION VALUES SEX: FEMALE
GROUPS (mg/kg/day)
TESTS
G1 (0) G2 (500) G3 (1000) G4 (2000)
PT (sec) 10.24+0.441 9.41+0.580 9.49+0.419 9.00+0.348
APTT (sec) 14.7+1.52 15.7+0.80 15.4+1.54 14,5+1.21
No. of animals 10 10 10 10




Table 9-1. Absolute organ weights of male rats

STUDY NO. : 17-RE0-001 ABSOLUTE ORGAN WEIGHTS (g) SEX: MALE
GROUPS (mg/kg/day)
ORGAN WEIGHT () G1 (0) G2 (500) G3 (1000) G4 (2000)

Adrenal(L)

0.0303+0.00512

0.0323+0.00666

0.0325+0.00428

Adrenal(ﬂ)

Pituitary

Testis(L)

0.0320=0.00641

0.0306+0.00549

0.0340+0.00742

0.0325+0.00427

0.0132£0.00144

0.0136+0.00068

0.0140+0.00214

0.0126+0.00140

2.0003+0.41383

2.1821+0.16674

2.1976+0.53812

2.1197+0.35353

Testis(R)
Epidlrjymm( )

Epldldym|s{R)

2.0036+0.37249

2.1845+0.17849

0.7306+0.10511

0.7527+0.04383

2.1212+0.60764

2.0352+0.36011

0.7040+0.13855

0.7031£0.09973

0.7332+0.08328

0.7304+0.04934

Thymus

0.4550£0.08211

0.5563+£0.10135

0.7436x0.13960

0.4687+0.08770

0.6859+0.08953

0.4117+0.08098

FProstate

0.6613+0.17499

0.5932+0.11506

0.7600+£0.15327

0.6085+0.11711

spleen

kidney(L)

0.9475+0.10699

0.9828+0.08225

1.1286+0.20871

0.9056+0.08222

1.5509+0.14972

1.6270+0.12662

1.8639+0.16123

1.8374+0.21858

kidney(R)

Heart

1.568140.14348

1.612040.14568

1.8436+0.16651

1.8451£0.25554

1.3961+0.19242

1.4060+0.08568

1.3644+0.08849

Lung

1.7836+0.12847

1.8914+0.19785

2.04914+0.26323

1.9137+0.21072

Brain

2.1585+0.09938

2.1879+0.05292

2.1624+0.06147

2.1014+0.14561

Liver

13.0270%1.61627

14.3951+1.55977

17.5377+1.85700

18.11794+1.84884

No. of animals

10

10

10

10

* Represents a significant difference at p<0.05 level compared with the vehicle control.




Table 9-2. Absolute organ weights of female rats

STUDY NO. : 17-REQ-001 RELATIVE ORGAN WEIGHTS (a) SEX: MALE
GROUPS (mg/kg/day)
ORGAN WEIGHT (g) G1 (0) G2 (500) @3 (1000) G4 (2000)

Adrenal(L) 0.0060+0.00107  0.0084+0.00153 0.0064+0.00108 0.008140.00224
Adrenal(R) 0.0064+0.00150 0.00681+0.00129 0.0064+0. 00103. 0.0084+0.00208
Pituitéry - 0‘0026i0.00659 0. 552%0 00023 O, ooééﬂ} 00047 0.003040.00020 "
”}estis(L) 0.3942+0.08144  0.4338+0.05633 0.430140.09795 0.5042+0.10832
Teshs(Fi) 080514007220 0.4337+0.05313 0.4151+0.11464 0.4837-0.10610
EDldtdyms(L) 0.1444+0.01951 0.1494+0.01608 0.1379+0.02471 0.1670+0.03153
: EDidIdymIS(R) -"o 1449+0. 01saswo.145(5;5."01613 0. 14&#0 02785 0.1629+0.03055
Thymus 0.0902+0.01828 0.11041'0.02338 " 0.0917+£0.01542 0.0976+0.02195
Proétate - 0.131240.03562 0.1173+0.02439 0.1488+0.02540 0.1444¢0.03487m
spleen 0.1877+0.02311  0.1945+0.01788 0.2213+0.03745 0. 2144+a-.03029
mmdﬁ;y( L) 0.3072+0.03128  0.8227+0.03658 0.3659+0.02513" 0.4350+0.07086"
kidney(R) 0.3104+0.02861 0.;.1..9%0.03494 0.3619+0.02853" O.4358i0.0702?*“
Hea?t_. 0.2758+0.03357 0.2781+£0.01813 0.2913+0.01623 0.3227+0.03836
Lung mo 353140.02708 0.3731+0.02939 0.4007+0.03067" 0.4523+0.06387"
Brain 0.4278+0.03105 0.4338+0.03439 0.4260+0.03395 0.4961+0.05349
Liver 2.5640+0.14417 2.8343+0.11762" 3.4341+0.19146" 4.266010.440??’““
No. of animals 10 10 10 10

‘ Represents a significant difference at p<0.05 level compared with the vehicle control.




Table 9-3. Absolute organ weights of female rats

STUDY NO. : 17-REC-001 ABSOLUTE ORGAN WEIGHTS (g) SEX: FEMALE
GROUPS (mg/kg/day)

ORGAN WEIGHT (g) G1 (0) G2 (500) G3 (1000) G4 (2000)
Adrenal(L) 0.0360+0.00540 0.0414+0.00592 0.08395%£0.00626 0.0460+0.00670
Adrena\(F{; 0.0367+0.00418 0.0423+0.00628 0.0BTIiO..E.)t.).m"w. 7 0.6;171 t000441

Pituitary 0.0147+0.00354 0.0158+0.00225 0.0143+0.00212 0.0148+0.00122
Ovary(L) 0.0590+0.01952 0.0582+0.01455 0.0593+0.01818 0.0723+0.01302
Ovary(R) 0.0626+0.01869 0.0590+0.01256 0.0567+0.01764 0.0763+0.01670
o ;hiymzi 0.4367+0.36256 0.3366+0.04871 0.3024+0.08700 0.2706+0.05786
spleen 0.6296+0.09192 0.6401+0.07093 0.6520+0.09832 0.7177+0.09227
kidney(L) 0.8520+0.03844 0.9966+0.11552 0.9644+0.12564 1.1280+0.10117
. k%dney(ﬁ) 0.8573+0.05088 1.0069+0.13680 0.9787+0.11506 1.1367+0.07518
Heart 0.8558+0.06055 0.9264+0.06513 0.8772+0.10047 0.9603+0.04516
Lung 1.3525£0.09133 1.3693+0.07453 1.3325+0.14425 1.4823+0.12871
. Brain 1.6810+0.05522 1.9588+0.10465 1.9018;0.05484 W.BBOM0.0S‘GAC‘E‘
Liver 6.8097+0.65493 8.4963&0.70705 9.‘381611.64;‘153 12.5470+1.40189

No. of animals 10 10 10 10

« Represents a significant difference at p<0.05 level compared with the vehicle

control.

Table 9-4. Relative organ wights of female rats(% BODY WEIGHT)

STUDY NO. : 17-RE0-001 RELATIVE ORGAN WEIGHTS () SEX: FEMALE
GROUPS (mg/kg/day)
ORGAN WEIGHT (g) Gl (0) 62 (500) G3 (1000) G4 (2000)
Adrenal(L) 0.0127+0.00176 0.0144+0.00197 0.0151+0.00363 0.0174:+0.00281
ﬂAdr’e:a\(FriJr 0.0129£0.00150 0.0147£0.00179 0.0141£0.00363 0.0178+0.00210
Pir.u'\tary “;)”.‘005210.00122 0.0055+0.00076 0.0054+0.00084 0.0056+0.00064
Ovary(L) 0.0208+0.00663 0.0202+0.00465 0.02214+0.00517 0.0273+0.00515"
7 évary(R) 0.0220+0.00818 0.0205+0.00420 0.0212+0.00592 0.0286+0.00533"
Thymus 0.1546+0.13348 0.1171£0.01720 0.1122£0.02703 0.1026+0.02551
- uanleam. “"(;.??GQJrO.O?T?M 0.2233+0 0308";; 0.7448+0.02509* 0.7709+U.037m.:m
kidney(L) 0.3005+0.01440 0.3456+0.02785" 0.3632+0.03328"  0.4260+0.04576*
777ki§ﬁ§(ﬁ) 0.3021+0.01135 0.3489+0.03598" 0.3695+0.03806"  0.4289+0.03192"
Heart 0.3018+0.02021 0.32184+0.01503 0.3299:0.01493  0.3624+0.02304
Lung _ 0.4773+0.03583 0.4770+0.03821 0.5024+0.03758 0.5607+0.06668"
Brain o.;odéio.bﬁssw 0.6818+0.04456 0.7260+0.11338 0.7108+0.05394
Liver 2.3989+0.19873 2.9508+0.16492" 3.5186+0.40656" 4.7280+0.48349"
No. of animals 10 10 10 10

" Represents a significant difference at p<0.05 level compared with the vehicle control.




Table 10-1. Necropsy findings of male rats

STUDY: 17-REO-001 SEX: MALE
GROUPS (mg/ke/day)
ORGANS OBSERVED SIGNS
G1 (0) G2 (500) : G3 (1000) | G4 (2000)
Testis Undersized 1 0 1 0
Lung Redness 1 1 0 0
No. of animals 10 10 10 10
Table 10-2. Necropsy findings of female rats
STUDY: 17-REC-001 SEX: FEMALE
GROUPS (mg/kg/day)
ORGANS OBSERVED SIGNS i
Gt (0) G2 (500) G3 (1000) G4 (2000)
Retention of
Uterus clear fluid 0 g 0 !
No. of animals 10 10 10 10




Table 11-1. Histopathological findings of male rats

STUDY: 17-REO-001 SEX: MALE
GROUPS (mg/kg/day)
ORGANS OBSERVED SIGNS T
Gt (0) G2 (500) G3 (1000) | G4 (2000}
Inflammatory cells _
Adrenal gland | jtiecation !
Pituitary gland | Cyst, pars distalis 1 1
Testis Atrophy = 1
Kidney Regeneration 1 1 2 2
Focal inflammation 3 3
BT Vacuolated 1 =
hepatocytes
Fibrosis E 1
Alveolar macrophage B _ _
Lung accumulation 1
Inflammatory cells _
Heart infiltration 2
StorEah !nf!ammatory cells i _
infiltration
No. of animals 10 10 10 10
"= "=no finding . " =no slide
Table 11-2. Histopathological findings of female rats
STUDY: 17-REO-001 SEX. FEMALE
GROUPS (mg/kg/day)
ORGANS OBSERVED SIGNS
G1 (0) G2 (500) 63 (1000) G4 (2000)
Kidney Mineralization 3 1 4 2
Inflammatory cells
oo - 1
infiltration
Bladder = S
Necrosis 1 =
Focal inflammation 3 2
Liver
Vacuolated hepatocytes 4
Lung Alveolar macrophage _ _ ' 3
accumulation
Inflammatory cells _
Glamach infiltration I
Harderian Inflammatory cells . _
gland infiltration
No. of animals 10 10 10 10
"= "=no finding ., " =no slide




O Ao 89

(D 23 a°F

E; 8 8 8 &
= = i 1O o -
ol i P ol i = i
2 sigl | 18| 18ls| |8 1888lsigl 8
0 oo . & & S S Solocio S s
& slglsidgigiglgig slgiglgigs gisis g8 s S8 gg
113 OiIoloid 0i0Idd o o|oididioid S 8388 . ol e oo
QAN v N A e i [ e e e e N O 2 D ciclodid olo
ol
K0 ~ - TR &lm
2B > KO R iR00 1~ = gy
B £ 4iz = |3 3 S8 S Rl 1 O Tt
& | & B R L T P P B K0 —izr AR &S K=
Hr ~ R 2R Sign SR dnind g (MiFre == 0 H K0
mRL e LURR I e L L Ll R Y P Bt R R o 1l et e T
C582Es 08853 L aFEEEITRRYBEIE
daiziziz 2128 mm|E|S2|2(S &g @ RRT T TTonalnan
LW W0 dr | dor (wr | KO IO | r | wr o der ar | RUISS S K0 <4 <] B0 B0 K0 BO!BO|HO B0 E 0B
Ko |70 P37 1SN B EMwr W S |37 3 e e B S RR0RMRCRM RCRC RMORMRCRC R
=0 %_aa%maammo Z0 K0 KO =000 ..&mosmca R0 iDF:DF xjx.* KeDRA RS KA R R KK
nE
1K =
[T el el 0k
=] a_fa m_ﬂm_ i
o . Qll Rl 7
m__o m_.E__a D_.m___b._ n_.EW‘._
o L.EO“_ 2 wa
aT st (1] 2 R0 g
o =< =< =,
E. o
]




@ HA ANIEA-F W
270 FS-NE 28 =MTE =012 2 (ne/ke/day)
NE2E-28 | oo
=Q8t Hg} e
QA A(PRO, LEU Z=21) 2000
gousH(WBC, RDW, HDW, PLT, 2000
RET, NEU, LUC ZD})
BOUSI(EOS 24) 500, 1000, 2000
NEEE-23
H0ie W M3 EHAST, ALT =71 1000, 2000
) SS(LBAE, 2F =) 500, 1000, 2000
I ZB(SBHA, B FIH) 2000
IS HE =) 1000, 2000
LTS A(E ROl &) 1000
Soyst(MCH 2 4) 1000, 2000
o EHMCV, MCHC Z4) 2000
MSIEHCPK, GLU &I 2000
wss(ca” 24)  |2000
MEEHGGT 24) " Hooo 2000
e 5 2000 _______________
AT 2A) 500, 1000 2000
HISB(AE SH 500, 1000, 2000
HAssm-sy | BIEB(EaR4 500 1000, 2000
A8 A SB(RERA SI1) 2000
""" SAAANR ereoy M) | 2000
EEHe(AE 2IRA 0, 500, 1000, 2000
rxwe|(%a gsMza®) |20 00
ENEe(HF DAY 0
TEHR|(2 BAN ) 0, 2000
EREe(2 2ME 2T) | 0
Z3ge|(H HE GEZTON S) | 1000, 2000
ExE2|(9 ASHEER) 2000
ERE2|(BILM FEHEAR) o




OERRE

@

S BFA AFEA-FH Fa3 W3} glo] ANFEA-fd A wHsrk 2000
mg/kg/dayol A &= o] Al HA43A 7]Fo wel Sprague-Dawley ol QlojA
A Z+5%52 NOAEL(no observed adverse effect level, HFE-EAL#H)ES 2000
mg/kg/day = FehE ),

Hela, A7EEE
2284 it

o B4l NOAELe] 2000 mg/kg/day® HAeh=w™, FXA7]=

rlo

e & A ZFEES Sprague-Dawley F o] 90¥ HHE AFLEASYS of YEYE
=4 AEE dotry] fa FRHAG. AEEHE DAV F E:
g mg/kg/day & H1FE2 3t FHI2E o 1000, 50

(]

mg/kg/day2 FoFS
13 ¢ 7é4']' SABA7E g AGFEELS ¢ EFoA NOAELH Y 754 8-3F)
°] 2000 mg/kg/dayZ et At

T3 o A] NOAEL(EMJUEH%%‘E)P/] A7) Fo] He AFEA-Fd AR
<, AssE, s, AU, LA AFelA e

TA ATy FAF (Welght gains) oA tzTF Blwasle] m&ZF (2000 mg/kg/day)
N BAHSE fFostA AsAT  (p<0.05). Eﬂzi‘ﬂr Lo}oq -8 F+(2000
mg/kg/day)ol A 21.0%%] S ZF 247 JEFSEAI T A& 500 mg/kg/day) 2 F&HF
(1000 mg/kg/day) °llA= U] FelAl A Fel F718kH *‘1&4%—‘3 o] A, wiF FAHI
A5 AFolA AFe a7t Yep A gof Ad=2-fd 4rd "3tz Adstaint

T2 Asts ZHApellAl AST  (Aspartate  aminotransferase) % ALT(Alanine
aminotransferase) X7} tizT3 vluste] F&FF (1000 mg/kg/day) 2 8T
(2000  mg/kg/day) oA EAACE  FoEA  ZE71Edch AST(Aspartate
aminotransferase)v= F&%Fw 9 ILE&FTolA ZZF 483% 621% FUFsIALL,

ALT(Alanine aminotransferase)= z+zb 91.2%, 267.6% Z716l= & &#Fo&EZQ F712
HAT shA T ZHLiver) o =AW HAF A3, =42 @5 (focal inflammation),
A E FE (vacuolated hepatocytes), 433} (fibrosis) &©o] THEJAT A=ofA A
HEz o2 WAlE = FA40E MEAHoE FAust/|= JEYT. waka AST (Aspartate
aminotransferase) @ ALT(Alanine aminotransferase) 4=x|&71= 7F9 2l W37} o 45
= ANFEZ-FE Av)sk "tz Adstt. CHO(Total cholesterol) <+%|7F thZT3} H

ol

P S A

¢

st 82000 mg/kg/day)oll A 102.8% =2 F7stHoH, =S YEltTH
A A AAL o) AS Ak TG(Triglyceride) 3ol A o] 4w 3l7l B2E R gkgro

M, o9 Sol Wulol #AHZ ol AYEA-feh ArIS WSE FEsIAL.




(

T AT AAtol| A PLT(Platelet) 7500, 1000, 2000 mg/kg/day)ol

A Z7Vsk4 T PLT(Platelet) S71e] F7ts% =8 ol et AAE S

N & v AEF FA7F AdHoH, B & FoA AT 2 TS HEE

Al %o} PLT(Platelet) x|+ A@d=d-fdl Arg #stE ATttt WBC(White

blood cell count)?} NEUNeutrophil) <=7} tlx=+3 vlwste] Z, 1-8374(1000, 2000
Z

mg/kg/day) ¥ -&HFF(Q2000 mg/kg/day)elA 2z Z7)skda, LYM(Lymphocyte) 2

EOS (Eosinophi) 47} tiZw- vlwste] 31-8-3F+(2000 mg/kg/day)oll Al 7243193 =4,
Uolo] B AT BE EE AFH WSS Holt 2AWRA 2T HALHA|

AR go} ANFEA-F8 AnF H3lg AGEdch 1 ¥ RET(Reticulocyte) 2
HDW(HDb cone, distribution width) %

] A+, MCH(Mean corpuscular hemoglobin) =X
HE 9 HPF FX9} 22 A" AAE I A BolHo] §lo] AFEAD-7

Aae
7t Wtz J&qo}ﬁiq
A7 A3, F4Hd AT b dosF (Relative organ weights)oll A & 214

(kidney) 2 | (Lung) o] FFo] FEFT (1000 mg/kg/day), & (2000 mg/kg/day)
AN Zrbstach Aae AS Fg&FTAlM  19.1%WLY, 16.6%RD), 1-ETA
41.6%(LY), 40.4%Rt) Z718tGTh . kAT 22 e Aol 4] 2 A(regeneration) 5] Z4F
o] fizxw¥ I Uetde T AFEZ 9 3 o] dEEHA o Ao A
7t AEEA-F A vstE Adstdn. HoA4s FE&FTlA 13.5%, 1L
oA 28.1% FUFekah SRAIRE Hol AW AAbelA HE wiAEgolA]

(Alveolar macrophage accumulation)o] 47 &7 18T YEelgon, o= =
7} yol7t Eoitel wel AdRAA o Z YEhE F v THE AP AH
sk Wtz Atk IHLiven2l oS (Relative organ weights)o] thz73} H]w s}
o BE AP+(500, 1000, 2000 mg/ kg/ day) oA 22t 10.5% , 33.9% , 66.4% Z=7}3IA

O:

olo oo o\ o
N ol o

o 7H=EA _g] Adslr] Yk =AY AANA 7He] FAF el A= (focalinflammation)
o] EFwolAM 3 HZF FEHUAT dE2TAME 3¥ 7} #EEH SHoE AT
7] o9 4 Ne=d-fe dve Watz skl

HAANA NOAEL(H =4 839 Attr|Eo] He AdEd-fd Ang ¥ste 43t
g, dAg, Ar|FHF, SGA A A YERgT

47 Asst HAl A AST  (Aspartate  aminotransferase) 2 ALT(Alanine
aminotransferase) <7} thzx+3 Hlwete FE&FT (1000 mg/kg/day) B L&
(2000 mg/kg/day) ol EBAARo=E  fsA  Zrvlstdth. AST(Aspartate
aminotransferase)= &7 %L TEFTANA T 409%. 113.6% Z71sH9,
ALT(Alanine aminotransferase)= Z+z} 40.9%, 347.7% Z7}sle 5 £H&=24Q FI71E
BTk kA RE 7t (Liver) o =AHE] A 23, 440 €% (focal inflammation),
THA| 3 F3E(vacuolated hepatocytes) To] THEJAT HA oA dutH o=z WAE =
FH4o 7 HEAHoE ATy FEJT. wpebA AST(Aspartate aminotransferase)
ALT(Alanine aminotransferase) FxZ7}= 7}92Ql W37} A= AAEZA-G8 7
n)g WslE Aot

oA s AHAboA WBC(White blood cell count), NEUNeutrophil), LUC(Large




unstained cells) =x|7} tjZ73 vlaste] w837 (2000 mg/kg/day)oll A F7FskA A,
EOS(Eosinophil) #3217} thzw3t ¥laste] 2E A F(500, 1000, 2000 mgr/kg/day) ol A
i, 9ol He Al A Ee @54 ¥eS Hole WS 4

I FALH] AFEA Fob AFEA-FH Ane WHEE ddeith. RDW(Red cell
distribution width), PLT(Platelet), RET(Reticulocyte) @ HDW(Hb cone, distribution width)
F27F 273 vwste] TR (2000 mg/kg/day)ol Al 7} SR, F71e Y9l
= HE, 487575 2 =¥ 5ol Aok AAEFA & W olE sy & A
T2, 4 24 9 AW Ao ol i e] BEEA ol ANd=H-FH ArE
W2 Aosth

A7\ Ax, BAA AF el AhEsF (Relative organ weights)ol| A %z A%
(kidney) 2 zHUven2| S&o] RE /\]Zﬁ.i‘(SOO 1000, 2000 mg/kg/day)ol A Z7}a+A T
Aol g AgwFTol A 15.0%(0L), 15.5%Rt), F&FTANA 20.9%Lt), 22.3%Rt), 118
Faoll A 41.8%@LY), 42.0%R0 FS7FEATH SANE ZAWE AAbA Fr]AR
(mineralization)s ¢ F74°] xa# A Hetdes 5 A& o3 Hrie] #ZE
A ot A BrFHE SV ANFEE-FU AR WEE Adsith. HLiven)
o BE NFPNA A7 23.0%, 46.7%, 97.1% =7}ttt 1HEA Y Awsly] 9§ =
e AA A kel F4A <9 d=(focal inflammation)o] a-&#tol A 28 7F B2 A
T ZzTAdAE 37t BHEE 540 Adsty] ofHy AFdEA-fFd Arg W
sl 2 AestAnh. &4 (Ovary) 2 #H(Lung)®] i< (Relative organ weights)o] i
272000 mg/kg/day)ol A1, ¥l (Spleen)] ‘o5 (Relative organ weights)o] & &%
(1000 mg/kg/day), & (2000 mg/kg/day) oA ZF7}etdct FEdLiol A4 23
Bl At A ol daze] BEEHA o NIEA-FH AWE WstE Adsidn.
o] AL mEFFAA 17.5%9 FF =717 vehyton, AW AAL A nla R 1o}
3F(Alveolar macrophage accumulation)o] F&FwollA 1#, L&A 37t YE
Wt} ol HMETE Yolrt Eojttd] wet AT A R e F e FHCE AY
=2-fFd A vtz ddsdnh AR A9 F, L& FTA 24 10.8%, 22.6%
7Vt RAA T, A AAA ol dAze] BEEA] ool AFEZ-FH ARg ¥
st2 Aot

84 A PRO(Protein) 2 LEU(eukocyte)=| 7} 21-8-#++(2000 mg/kg/day)ol A1 & 713}
QA Al 7 owpsto] AW E AAA AFEA 93k o]AAaAc] FEAE A oo}
ANEEA-Fd Arg M2 Fdstn

NOAELH U F-=A4 8% o #dr|Eo] He AFEAD-Fel Arigt ¥ 3} o]o) FAZ
TS UAJAT AP E=E Fooll o & W3y} of J HAFEL-F o ¥t &
ROl A dost, Astel, i ¥ AsjEAA e FHad, AVisE 9 2AEeAA
SoA BEHAG. olgd AFREL FHYEHo] gAY FAhIo F2 3
(histories data) Wjo] Wstol A tzaolA #FEE AATEE SHoE 2 AFE4
o] B2 I3 A= AT ¢ glo] HIANFERD - WSE At
22 e A A Gl A HEkrA], g g, ¢ SolA WRo]l YEgoy T
ZTANAE YetdE AMAISelH ddolAY Yo7t Bopglel wet v

A?Lﬁﬁioﬁ

03

o[N

o




A guos HFAct 74 AdH G4 A FFo] frol@ WaiE nAoL &4
AN A 3 Aol ehd A (regeneration) e AHEA FEo] st Lehy
Uk A AgelM Uehd F7)d 3 Rmineralization e A=o] WA Waow

Sl NFEZY sxo nlEHste F7bste AFS Biou, =AHAA A3
Eolgt W gtk FHolA Yehd HE miaEstolx]
(Alveolar macrophage accumulation)o] 73 A% 1vtg|et A T 1vpg]et 12
FET 3 vheolA uehgont B2 rpasieln S Yil velr} Solzk e
AALAH O Z UEPE F v FHCE AREZANYZ FFoE Adstr|oe W
DA A7 Ae AR AGEHUT. 2AAA ARE Hop B AlFdAs APdEZ
of o TP EHAIE
WA, AGFEE2L 4T B

wEHA St

Wy

o) A1 NOAELe] 2000 mg/kg/day® HT=w, FHA7]=




ueDawley HEE 0|l E¢ct

XN2==2(Citrus aurantium extract)2l
rag
NY BHEAPE0 SHAIH

Al 8 &3 & @ 17-RE0-001

HE2ON 28 2017 11. 13

AE 2R I 2 0 B RECEH
I S0Al 7|87 SUSAZ 61-19
HE22E N1E

ALE O J & EH—TUFEE‘EHE‘E LPHIH
a5 oAl otes ot2dE 13-13




5 dAHE NE& ANFAF A

(2
AN
=

459 3FeF(mg) Hll & e &(%)
A2t F2E 200.0025 44.445
SInCH 54.000 12.000
AHJAEZ Q2 140.648 31.255
FI2EAHEAEZ Q -TF 13.500 3.000
Sz Q ATEN O] E 22.500 5.000
=8 A X L abo ~H 2 2.250 0.500
o}4+sHE EHE 4.500 1.000
FAEA A 1.350 0.300
o 2k}t 4 2.250 0.500
2H ol Abul Iy & 9.000 2.000
A 450 100

xAEF dAs 9 aEnls:

459 3+ (mg) i 1] &(%)
S Eea=N=l| 200.0025 44.445
3 54.000 12.000
BAANEZ QA 140.648 31.255

FIZEBAHEAEZ Q ~-Z 7 13.500 3.000

S|ZEHFE Q ASEY O] E 22.500 5.000
= A HA 4 2 H 2 2.250 0.500
oMt H EHE 4.500 1.000
XA A 1.350 0.300
o|AtE A 2.250 0.500
2H ol Al Ty & 9.000 2.000
A 450 100




it (Fo71d) - A4 FE2E9 7199 AAd 5545 2 71A1AT HF2A )

M EHFAE G AFFTE AR
632 SD-ratMale)S FUT & 1Y Bt TEASH 37 A =3zl
3, A4S AAE AEste Ao AMEEATH 2%(22+3C), AUEE=60+£20%),
371314 10~153)/ A2k, 2 F7] 12A1318:00~20: 00)«] A B o 2 HAE ASA
AN ARt S8&FE FHstR o, =31 9@ A @7t < AYASES AN SIS
7194 % o

g ZE i3S 98 PBSAl =<l ii%ﬂ}tﬂ(Scopolamine)% mg/kg9]
A}

Zt 9 fAS FEEY 7198 A 239 ASAE
AgFL e F 69 veRA vl Zo], A g WNormal), ~2FZZgHYHE o3
iz (ControD), A7 4 FE2E, v 4 F=5, NAAN FHAFEE == A7

2YA FEES T PTOE TAIYL
7t FZ2ES DMSOol &3l3ted 125, 25, 50 =+ 100 pg/mle] F52 A=g & 243

AT Nd=d TE T
A - 7
o =T Scopolamine (1Img/kg) 7
A7z FAHFZEE | Scopolamine (Img/kg) + FZ=E (100 mg/kg) 7
Ad FHF2E | Scopolamine (Img/kg) + =% (100 mg/kg) 7
N#AAE FAFEE | Scopolamine (Img/kg) + =% (100 mg/kg) 7
A2t Z2YAFZEE1 | Scopolamine (1Img/kg) + F&& (50 mg/kg) 7
A2y Z2YAIFZEE2 | Scopolamine (Img/kg) + FZ&E& (100 mg/kg) 7

Ay 2AFELS 28 100] YERA w9l o), 14U7F 24AT A2 ANFERS T
o3}9 o H(treatment), £ 64 A5E 1 mgkge 2IZHUL =B

2FEGNE T I 4Y3T AATHH7HWater maze teshHE AR SH, ©]
% g %3 7HPassive avoidance test)S 33t T},




habituation

Treatment

Scopolamine

Water maze =
Passive
avoidance

<Id 10, =419 A

Q1R %= 7K Morris water maze test)
2FEZRY Fo 2 Q1% 7198 ZE oA A7) AL YA FEE L =
FAHAFEE, AN FHFEE, X]Z% FAFEEY FAE Fi AATH L 7199
N EHE Flstur mejx AdATY HrtE AR

(SW)«] /\}—cﬁii :rL—r*ﬂJ_ olF EE AEd % ] 5o ‘:JJEHﬂ *“*Oillfﬁ ‘/}UVI
= Syt 23 YA Z AREHAT APFES FFFo] 18027 43 4YL FHS Lo
H(Acquisition test), 444 wpA Algo] EUA 2AH4%Y AV AldE=dl(Retention
test) ol FEEL =3 TI7l AAY A2 603 9 A AU RE FEE I
T HY L AR F3laton, FH Agdae Lol =t &2kt
Ay /\]Z}—"’— S-MART =713 (Pab Lab, spain) o]-&3te] ZAat4th.
1742 Al ARE

O A, F 7o e BRe} o] 49 T =il =3y

Z4st= dSAPANA 194 FA 3+ 119.88+17.0%, xS 176.67+12.5,
) FAFEZE BATL 17360+193%, JF FAHAFESE FAT % 177.89+5.6%,
AHAAF FAFESE FATS 175.32+12.3%, A4 2LdAIF== 50 mglkg Fo+
160.90+9.3%, A2t 2UAF=E 100 mg/kg FATS 165.33+11.8%=2 FA §lo]

3
wlsah A LhERtTH




F 7. A4 2 FAF FEE FA A3 AFrIAdA A3

2

ANAEZ Day 1 Day 2 Day 3 Day 4
TA T 119.88 79.21 25.63 19.5
ol = 176.67 145.07 92 55.53
A2y FAF=5 100 mg/kg 173.6 127.33 69.87 47.47
g FAFZEE 100 mg/kg 177.89 154.35 88.45 52.21
AN AAE FAFZEE 100 mg/kg 175.32 132.35 75.31 49.56
2139 =4AFEE 50 mg/kg 160.9 105.9 68.48 38.76
2139 =YAF== 100 mg/kg 165.33 110.58 50 34.75

== 50 mg/kg T@l——rw— 38.76+10.6, Azt =<UA
3222 g 293t A|7ko] Azl A4S

O T
oy ol o e S

. o) b =2 &7 B2 QTHPL0.05).

=S, 5% PR gl B Yol 4dAe] =oHE AAST =9t AW
Mg MREs JEg ZPstel =uve X BF 71oe Bisw Qe
sl gt

a3 A, 19 110 yeRd ukep Zo] FA & 28.83+£0.5%, thxw2 29.21+0.4%
fovl, A7 FARFE FATe 286+12% AF FAFEE TAFe
30.1£3.2%, A FAHFESE FATS 32.2£08%=2 tixTd vl Fog Zol&

UER A 3ttt

HhH | X7 2AAFEE 50 mg/kg TS 35.04+0.2%, A2 2dAFEE 100 mg/kg
Eolze H57H05%2 tEol Hal Z7hE AFS Lehol o)

AaN7F Aes FAsHATHPLO.05).

40 **

3
)
0 I I

Nomal  Control x|zt g AlBAE X b3bm|

9

_I
(=

Retention Platform(%)

o

=3 3 =UAH A
-*r‘EE FEE FEE TEE FEE

50 100
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O 719% ) sE22(TMDAA =2t

(Passive avoidance test)

] == #w(chambens} o5& MW7} 2}
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10% A®jo} %%(Fetal bovine serum), FYAH(Penicillin) ©L AE=En}o|il

(Streptomycin)-&
O HX =8
TOER A7
<+ F5HA25

*ﬂtl

g5 DMEM HjA oA 37CE FAHE 5% CO2 mF71oA wkstsd
=48 98, HT22 AZZ 5x10" I3t 2H202)E A esta 28

ZUAFEE @ AL FAFEE, JNE FEFEE, N FEFEE

25, 50, 100 pg/mD= AHgstAitt. 37C, 5% CO, o2 1243t &

<k HH 3k —?— MTT(3-(4,5-dimethylthiazol-2y1)-2,5-diphenyl-2H-tetrazolium bromide;
sigma-aldrich Co.) #4& &3 MEFAHS ALSAT ME YEES MIT A6
mg/mD< 20 ul/wellZ2 H7Fslal 2417 FoF vjesl & vjF A5AS A AT HA

formazan crystal= DMSO(Dimethyl sulfoxide, Wako)Z =<1 % 517 nmolA J3%

#

=5 =439
7] Aol
(H202)2 x)&35+9

oal wijkd A=z ME =4 FEE 9 800 xMY HAkstea
o T

AT ol 7‘]74 zAFEE 2 AL FEFEE, IAE FAFEE,

NHAF FAFEES FEHA25, 25 50 w/mDE AHstHen, gz =4 DMSOE

Ak, ol &

A 9 1290 ek skt o) A 29

ell viability (")
=

Cell wiability (%)
=

AE HEES SASAH

Clell vinbsility (%)

CON H02 115 CON H02
X2 £UA FHE M FY wEl
124
CON HO1 125 2§ S0 100 . CON H202 125
2 F8 88 AR FE FESE

m

13§

fot
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(D AAALAE P BH 2 S vpol v HA
w QA A &A1Y Protocol synopsisE thS-3 o] HAEY S

Tk 554 o] &~rt 854 olste] BERIAAGAE UG E AGFEE
NE=3 < AHsIA S W x4 E(placebo)} vlwsEY AA7)5S Egse
Sy A vAlE FEAE B S Hrlstr] f%
ANEOA] |71, F49, oclsEriE, f%uE
kL) Tk 5541 o] &~Rt 854 olste] A &=QIA A kA
AR | 100 (A @ 509, tf =7 50H)
AANT | 125 AU AAF AGZEZE24 400 mg)
(1) ¥+ 554 o]~ ¥k 854 o]ste] 71 AstE S4sh= -
(2) =& 3 =0] 7}%@ X}
(3) CERAD-K 7198 A7} 22 s, dAxdgel vustdS v
AAR71E 1.0SD o]} Zragt X}(CERAD word list memory or word delayed

recall or word recognition)

3, A¥ FoAM(nformed consent)oll A3+ =}

@ JAAHEAH] AZHs] Aol B AANH LAY HolE Eola

T84 ADAS-cog 7, ADAS-cog 71998, ADAS-K, Visual C.P.T, ADCS-ADL,

BHAS SGDS, fMRI

(D o) /gnts

HAA 2 YA AN ENs ] dAEHAAL, 44D
B Q) FHAFHT, b, AF

4) A= AA

imwdke 201 7 A E718Y: Aadstul ), 4855

. B AAASARANE AAFE R0 Ho| 43 A AdHoE Bty 95,

Functional MRI fMRDE A A X2 F713I9 2.
A

O =AHEZH 7]049:10] £2kgl A<2lo] working memory task(ell; n-back working

Aeg 3




S HEA @y

| 1. M &0 | MRIE 2asl= S 880 2 XS 22 BH &
!
(1) Bl
M KE E0AIY.
2. fMRI &3 (2) =en

o HeYE PE AN VNSE S5 YA'E A #7,

i
3.fMRI GIOIE M2l | fMRI 24 ADEHO L2IM(SPMS)S OIS0 8iwels o

(2aEH) JeH MEE HIOEHS St2, S22 BActl, AZHE &
(1) H3=
DEFHE NLAGID, X YN HAE JIESR B SHYS
23 8.
(2) 4Ed

CHAITISl THEME fMRI data B #S&s  SA(TL-
YEAM M FRACE &,
(3) Eﬂ&
3-1. fMRI CIOIE JiEE ase #eael NS IesI Hil BEE 4
HE(MNI £&= Talairach 880l 2&)8 &B0A 20

AR aa ZIEE IUAH MUXNE SN DI HAXE

MEE JSEHH #.
(4) 2271
MR 249 2} voxel 2 A G0 UCOE o YA
MASS0 SHE QS22 LIEILIN #Ch 08 Gaussian
kernel & SDAIF BI2AT3 810l Saziel voxel 2 21
voxel Ol = SIotHILIOr ST LIEILIES &,
|

(1) ¥ 84 g9 84

HMel DM 2018 UEE ME &,
(2) = &4 UERI B4

AlZtate I8 SH X6t 8 8.

3-2. fMRI 4IOIE 24

Q@ HAEA : IMRIZ Z93ts s dATH Bddd HAAE FPsA HAe=d, o9 3
AE ALA LA A sAH.

L ANg@sieid 24
1.1 Block design 24
5o fMRI A7& AT 43 At 5 Ay JAE 6

3t ZEHAE AMRE T YS

s
>
o
ol
o
bt
Rt

Al BUA L gy | S| gy | SS9 g

p | 29MMa | gypmy | BEMRa | ayqyp [ EEARS | oy

c|B¥Ma | gxay | ZIMMa | gxag | #EWN | gxay

J8 1. 85 &9 #2i(Huettel et al., 2004)

A3 HAS pedtsE W o E 7R (subtraction method)o] 4], o] AL A




°of dst= ¥ Jles 2FsHES acbsta diZ=#Al(Control task)oll A= o 7
A F 243 AA) dzFHANAM vErd A71FH
= 3

o< Flstr] fal o1&

1.2 ¢1A% 7 A}l Block designollA] F2 o] &5+ A3
1.2.1 N-back task(working memory task)

44 !‘J I| ||[I}

bkt L ERAL A sd ATH0 0 A A
' '.'ul L |!
Il 'E “ '] HEfI}IF Bl =l el
i o I"l LIRS B RS e UL
'i.J LIL);
1 ‘*‘I i B I R R P RO B TR ST T T

&l 2. N-back task 0ilAl

EAY £AE 4VIstE A o2 E-prime o] 2h+= softwareol| A A

d

HA HolR

¢

,C_L/koo

= T X
— ZHAANME  FE2  0-back task7} o]&FHW, SAAA A= F=E
2-back task’} o] &=

i

@ fMRI =4 : MRl d53% 22 dA= JIPdn.
B IFEI2 drigA st & @A FEA=Z vd

L AHeA

L1 ZHAE

A& z8-& head coil screen A X|(n-back task 7} W& 3we] Ho), s}
HA 8 F FE button AX| &
12 9@A w&

— @A D AP thste] A 3
— Foam padding& ©]-&-3} Diﬂl«] =2




2. B
2.1 3= dRaw data)
2.1.1 ¢ sjFstd F=x=I4
— working memory taskE 43}
212 71548 &5 I E4

— Block designe] A =3 F &Gt Heo| &4

=9

5171

® dHolElHel : MRl ¥4 £ZES0] Z21de o §dhe] sjRsty 2 7]
oles stx, EAMow BAs, Azs dr

1. fMRI dlol8 e 478
1.1
1.2
1.3
14

A} % & (realignment)

237 FE(co-register)

¥ Z3}H(normalization)
=

31 2 7](smooting)
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1. DRI QolE

34U BSHY UNILOE BB 5 vouel OIS HU U 1Y

eocoe LKl EE

= BN A & Ul %Y Y
2. fMRI ©lo]E] &4
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g2 &3 Part |

e 2N (IRBMA WS BEEBILC)
|R8 Fila Mo. el HE

—1f8 MESEE (01 WEE -IRAWA 8, 430 ek AnE RORUD.)

AP mEUT +X3 WES - RETETS FAONDES G
LI +x8 Fa0l AN H2wE?) &
AP +2H BUY LR AT EN &

HEUTHENMA BT QNN OIXE CAES) RO U SIEQE I AN
B, ASIOE SUSEAR

o 28

=3

il

A Evafuation of CAE on the M1ld Cognltive lepairsent for the Efflcacy and Safety: A
| aE Double—ti |nd, Placsbo—Controlied Clinlcal Trial

dEEmIC Study Wick Hame

v HPEER 3=

Mo |
1 HIEET HE® ANEeaWE
2 ABHAT] BHEd ANYEH
3 ABH2T & AmLEs FRSsE e
4 BEAIN AN AmsEs
5 HTEED BIa E-F e iR
[ HFPEHED o opaol E Y- gl
7 2LIE Bl URhEd iy + Bniaeise - metiii
PR aE SIS HAMB(EE 28 SIED7I] HAAME T RN M PAS,
EAAEE SIUE  BRWAD B2USE=N ® YES ]
pIER HFL BE ®ET F&
oy UE BT HHE HENEA ¥ M
HEN (1B 2Ea IES 4E3) B A
i Ll bl B pHRAHS(ENIHT YR P RED
s =5 WO 4 MHZMEROINT | RIMESHT JlE
L] Ry WEyE p3 ByE H3 HEN A ALY BEMT
M ~ BHpI EEZA NEEs ¥ mapa JNe
EEpy [ HPEF BEROEZEs Dam M)
RS PIZHE ONSR &1 G 83 boo-clinkcal study (in vitra, in viva preciinical
ol IR=aE SIS CAE
RHEZER

<19 13. A3uista RB AAH A
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AR A& Hojojz| M
EOROCUN UNIVERSTTY (SoP H 23 E)
METRCAL CENTER MA 71
A=

@) AEARIHSI0IM X7s S0l 0% = CAES] ROY W SHHEE B2 H
B 125, Ch2, REAHE, CISEZE, AYGE BN

Bk (A &) Evaluation of CAE on the Mild Cognitrve Impairment for the Efficacy and Safety; A
12week, Multi-center, Randomized, Double-blind, Placebo-Controlled Clinical Trial
Protocs] Mo, MPT_CAE-1 Verghan Ma 1
E-3 T ) Ha kot H MR E-mail
SHYATH Feldyoay s feR
. Yy
=3 AR 2 zew o
Balas
Fef=t Hap L | M?l
b k- P! !
SAICIEE | WMDY | SATEM e Y’é1
!::::“ B OEAOANER O PHRASRS [ SCHEYMES082T O WO O YR EEE
B P (W HEY OB ONYE S
s HYE AN HE
O o) @)
O Y&e OEof O &dc
O 24E S2edF 1 2y
o7 oy O3 78 Y 2|2, ey g0 O agd O AR02 A0 0 ua

O A &8 B s Al +8E (¢85 &) (UEAEEh H
(X GAMEOIRIZIEMA S0 BYE T MEE [2NE B DY I [ W
[HE717)Y AlE )W ol W AYE Y

OMHMRHE (O MEE NYRAE »T O 22 YRR
O sy 2f78
O 7E ]
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@ FRHAE0| P A
@ CERAD-K 7198 A7} 74&

@ QA

consent)el] A

A7l A7) Aol &
B3 A

- ADAS-cog F4
- ADAS-cog 7199¢
- ADAS-K
- Visual C.P.T
- ADCS-ADL
- SGDS
1% A A A I A &
AA A DA 4

of WAE PP7IE AR HF

QA A A DA A, Al2] 71l

O Az
T,

A

233 10042
T84 H7t e

AEtiel HlwallS W 1.0SD ol i
(CERAD Word list memory or Word delayed recall or Word recognition)
HeNgel Felg

Azt FE25 459 AdFAFAAAAES] 2 A A
s AAAE W
PIANG AE - AEJAAS AN A QIR 7] el mX&= CAEY &4 2 HddS H
7¥sb7] f1% 127, w713, A, olewrbe, Aoz IAA A

QAR 713 - RBY JAAH LA %C’J“Qil‘%ﬂ 12704

AFAIE T« qF 554 o] ~ HF 854 oete] A E=RIA A sk}

PIAE F2 7k 554 o] ~ wE 8541 olte] AERIAASAE T = A=
o o 22 FPlacebo)¥ Hlast IA|7]5< Ejeh= f—‘}%% 7hd el \A|
= T84 2 RS Bk fst A=A

WA RE A% - APAE - AAFE= (CAE), th=4]% - Placebo

PFAEE AF AT - AFAF - 19 28], 18] 1-Y o, AY 4% 3308 & 43

AZAFZE2ZM 400mg/day)
N2AF - Al 543 HRos AH
PIANEE AF AFH7IRLE - 125
AEANE A
wwe | ame | T
E
HE H7F #4 (PP) 40 40 80
Drop-out(20%) a2 ¢4~ 50 50 100
- AA7E
@O "F 554 o] ~ ¥k 854 olate] 719Y AtE ShskeE W

&

A

Folsta, A 524 (Informed

g H3t] A3 == 32, Protocol
80 o]+ 409 o)L £}




= ARG,
- WA

FES AAH AR IA 5 23] 98k oS 7Hg e

(D) B7Hre] BAA 7MAASS FSHACE 3t

Q) Fola=e 5% 3t

Q) Al 2% 27 p)= 022 3t 7HAY

@ NEFH iz Addse] vle
112 3t}

6) 7189 AT T & JdAZ LAY 5L H7PaS<] ADAS-cogollAl &5 Bl A
28]l Wilkinson D et al. 200D =2 A3E o] &3t QAAHEA g2
TE A stk =79 ARolA oS3 22 WA W s IR &
AT FEEFUAE F Ao TEF=HA F AU 6.632 AT

99 ) - 5F A4s9e W AAHEADe] Bad AdalSs ket 2ok (F57
%)

80%E AT
L & ot NPT 9 = nc (=T <),

n=2x Zal2+7ZBY X g2 ] A?

B o" £ mE Tt vy 2ok

o
N
1>
o
il

n=2x (19 + 0.84 x 6.63 | -4.2°

- AR A

T 2004 AARAL7E A e JAAAEAIE A thate] 1A LA 7] E
w2l 5531 T e St oste] ZF # o2 ujAgit
F2-2u A FE= SAS system®] Randomization programO.z BHAE dmo] £d-S Q1A 284
AU ME 1HEE &350z 87 Ao0Z SASE E3)] AAZHEAT A ug 1
Qkete] AT oEAE JAAH A DR AF 2 Al A Azl wet JAAH 8P

& AF S BARE & AAHEAEAZ AAH AR TETT

1
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Flow, A3

[

o},

4 e

5

A2 A Al

2 450 mg/1d (RAF=EEX 200mg/178)
19 23], 13 144

400mg/day)

.
Ae (HARAS I

=5 AAo A FRP Corp.ol 9

=3

85

1% (CAE)
o)
H

H

3
¥

&
o

. 3F
=

o) AuE e

s Oj X213 (Placebo)

I}\]
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1Y 28], 13 134
400mg/day)

& 450 mg/1d (AAF=EEN 200mg/178)
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“Better Life Better Aging”

A FECHEE

= Al

(RS N

e (F) gmax
(as)

H= TNAFEE CHEEAME 4F 44 27 2

1. A ASl S28 EHE JEBLICL
2. BME 2HESME 48 & Olcie 201 2A=ABLICL

1) 23 NEAE WR
NBAE ELT]
8= 89 NAESE 200 o9 FESAER 200 ng
= H(loss 28) 3 5 20 5
Eigl s HUEM 107 PIP EH 102 PIP
2) MU U WIS
- NBIAE
HEY HeHIE(%) | @8(mo)
RS T 44,445 200.0025
g 12,000 54.000
HHEEEZOA 31.255 140.648
EIEC I [T e 3.000 13.500
EEEEQAUEAIE 5.000 22.500
EHEE ERETT EXGTE] 0.500 2.250
(B 1.000 4.500
BN 0.300 1.350
e 0.500 2.250
~HOIE N0 WS 2.000 9.000
DE 100 450
N ET
HEy HEHIE(%) | &2(mo)
arEf 44,445 200.0025
bk 12.000 54.000
AHEREOL a1.255 140,648
CMC-ca 3.000 13.500
HPMCP 5.000 22.500
S AE NS EOAHE 0.500 2.250
0] &1 SIEIEY 1.000 4,500
EBi [ LE 0.300 1.350
(REEES 0.500 2.250
AHIOM MDYl 2.000 9.000
3] 100 450

<Oy 15, A GA DA F AL d T2




<™ 16. A EAIFAF>

3 AL FE2E 59 7198 N dZ3AE Al

)
7)
AGFEE0] 7199 i dEAES BEE CROZ ‘(U ewEZ & d83AH

D AAHEANGAY sof
« AZ: ASAAASANA AA71 5GP VI CAES FEH D AN S B
7 AFH2F, BB,

=)
A=A
n AAHEAIDE AF - ALF
wl =

=& (CAD
s A HEAD AFAAR - MES (AFustuwE Y FAAZ S Bud)
oo A=distuyd AAA7Fe st v
n QAR EAE AA7 T A UstnE Y AZUFguyd
s JAAHEAHE 7] A

. AAHENE )
SR EERE:

: Bk 554 o] ~ wk 85A] olske] FE=AA A 5HA

0 ®E 55 Al o] ~Rb 85 Al o]t BFERIAAGAE W=
CAEE A3 <S uf thx2F (Placebo)¥ Hlw st AA|7]5E
E3ete kel iAol A fEA B RS HIMe

7] A8t A=A

Al
o BEAFAA D BIRB)S] A A SA DAL= 1270
AN
Z_'




Ol 125, BRI, ol Festd, sk

AAAFEANFE AF - AFAF - A4FE= (CAE)
o %2 : Placebo
AAAFEANFE AF A7 - 125
AAALAE B
MNEZ (CAE)
| K >
F= (Placebo) _/
21 == U= =
(Screening) (D-0) (D+42(£7), 6%) (D+84(+5),123)
| N | "
[ 1 | “
Randomization SIHEENE EE
AAA GA AN FAHE=H G Z D= A= JAAA A D FTgA N A =, W
Hr7te B3 ARAYVE AFAFEE BAT FH, A dAH LA G GA g
gte] TEH FAd wEt ART Ee UERT T % o2 7S] wiA oA
AAHGAGRIAE 1277 AAH SN B SAFNFAE, 2B 4ADT
AA A G Do) g
AlE E== = ANEB AR 2=
== Bt dl==(PP) 40 40 80
Drop-out(20%) 1024 0i== 50 50 100
AA7E
(D 7k 55 A o)~k 85 A olkel sl AskE BadHE WY

(2) =&l Fo] 7hs3k A

(3) CERAD-K 7198 He7t 22 useE, Aduiet Hlwstsls = 1.0SD o] 7+
Z2~3%F # (CERAD Word list memory or Word delayed recall or Word recognition)
AA A& Aol AZE7] Aol & QIAAE AP FAE Y8t , AR &
94 (Informed consent)oll A3+ =}

raEA H7HA®

(1) ADAS-cog &4

(2) ADAS-cog 719949

(3) ADAS-K

(4) Visual C.P.T

(4)




(5) ADCS-ADL
(6) SGDS
n AR
1§84
a4 H7PA 2 ADAS-cog &7, ADAS-cog 7]199¥, ADAS-K, Visual C.P.T,
ADCS-ADL, SGDSe] A% # & W3le] A=+ Paired t-testES A AIstaL, Z+ Aol
Ao #7hAste] A== ANCOVASF Two sample t-testES A A|sle] EA AR &
oz ztol7} YA Hrigth &, Aol Ak viEE AeE O "SRy
(logarithm transformation) &< HFHES AN & AAHAY HEFHAHE I
Wilcoxon rank sum testE AA g 4= Uoh

AAAEAFEAFHFH T B4 o] H-S(treatment-emergent adverse events,
TEAEs)> MedDRA preferred term°ﬂ wre} Coding 3tH, UAHEAHEAFHF
Y ES 4SSt BT
AR Bl &g AAtstar FholAlE
A4 (Fisher’ s exact test)2 ©]-&3ta] 1w 22

1:1_._',

N
F‘U it
)
o
oy
m
T
olo
o o
=
S
oo o
I
é
kY
.u o‘:o

Bt

S
o orr a2

*»U_l%

ox
ok
ich
b

>
>

o
N

stz 9 PAqseA HAx e o] A4 (Continuous type)Ase] FUlH L
aired t-testE o]&3t] EA3ta, FHH|nlE= Two sample t-testE o] 8314
et =4Ae] dESARTY A= A4 vAgdeE o] McNemar

3 BYAFE - G, AF

A, b, ATAAAC ekl s Al Habstel AH A F
o] ztolo] g FUHlm+ Paired t-testE o] &3te] EAsta, FIHHIAE= Two




Screened 329, Randomized 309, / 7709 (vFx1=F Al oAbt 2017d 10€ 109 =

25)
-1 =

o
ofo
>
e

Screening 1)

Active Treatment

Visit

1

2 3 4

Week

2

0 6 12

Window period ¥

+/-7 +f=.5

YIRS IEN N

NEIRYAS

<
AN N N N RN

N IENIENIEN IEN

ADAS-K

Visual C.P.T

ADCS-ADL

SGDS

IR RN

SEYEIERYEY YR

N W
<

2 9 @A 2
A

$AB A AP

2017. 4. 17,9 ==

Screening
Screened i
Failure

Randomized

Dropped-

Ongoing ;
ou

Completed

32 2

30

25




- AU uEd
23 o709

Screened 85
=)

=, Randomized 70

g, [ 8 (mpAIE AT 2017 1149 29l &

Screening ) ) Dropped-
Screened i Randomized | Ongoing Completed
Failure out
85 15 70 18 9 ‘43
- & AR BA A FxEAD JJAE 23 = BT 2YEAT
. A3dgu (A7) - AL FEEY 7199 A EsdEs 2 1A WAFEHAE)
D 719&d s=E22A4 A4 FE2EY 7199 M 545 9 vl &4
Azt FE2E Fo &, I A4, FEUIEAAE o83 30EEF vES 54, A
T8 2 7199 fd &5 vl
1-]) o]23, 434 47 ¥H € U&
7h A3 WS T Sts ¥ 719 AE fdst BHEd sERY &Y
(1) Trimethyltin (organotin compound, 6mg/kg, single dose)= SD male rat E73Ul Fof
o3t WAA &S AAEE ol AAAE Ed 47 #HestH o R afnte] YA
Z, of=Ze FAME, A4, HEd 5 SRR AABAEY dEA E4S dFs
Act.
(2) Beta-amyloid injection &% ¢=3loly =4 HAFE mouse(C57BL/6Jmice) ol Al

Beta-amyloid(25-35)& icv(intracerebroventricular) injection(bregma=Z -8 AP -0.2mm,
ML 1.0mm, DV -24mm X))t L=3}o) 534t Beta-amlyoid(25-35)=
3mg/ml=Z sterile saline solution®l] o 4¥Y3t 37ColA E# 3 mice F 31 injection

shel fmstach

=
=

. 719 = RddA e 5eE sl #d AT

(D Morris water maze (5P 24 HE | &3 33t g5 59 4.
Tz v Z(water maze; 1.8m diam and 0.5m high, filled with milky water, 22=+2Crange)
E 5o 458Est 3 79 FHA 2 cm AE FH ot 93 ZEIF(12cm
diame] #1X|3tAl stAT. Eollv ES B4 FHEFS HolA| @A 3ok FFH| 29
FHE vigesider a8 FAAAEES ASA AT BFHAA 1FY F 6
Y ot I EAF (acquisition test)S At FFof 44 P A —E—%% st 5%
< s, 74A = A Al (retention test)S A AISH A AAE S A9
sE9 g5edH 7dHS HEE 3idd. B s=5Y 63%% HHerivete =




sletal HFE Z2IWS o] §3tef(PanLab, S-Mart program), @ Aldfol| A Zkol
ARE =vde Ebbetd 2d ARE S48, 6023t At 79 AA Al
Ae FE Ao =37F ARG AREL HE AES FA s B4

o 7194 & EdoA Y A7 3hstd, A ES

(1 Hippocampusoll A H 22 AMHES 53 &4 HF

- et A 2AENE Aldste 7Y A AEE F<lst o ChAT CREB9
primary antibody IgGZ T72A1F &<F 4TClA 1x Al ¥, Secondary antibody
(anti-rabbit IgQ)Z AL A 2A1ZF &<t 22 A At} ©] %, avidin biotin complexZ
A2 A 2AZF &<k incubation ¥ Tk DABS o] &3dte] A 3 Azof S A
Ao ® Ittt

(2) Hippocampusoll A1 ChAT (Choline acetyltransferase) ZZ A& £33 4 HA=ES
z

- ChAT €M ¥Hzx2 dHS PBSO 33 MAg $ 0.IM sodium hydrogen phosphate
buffer (NaH,POy - H,O, pH 6.0) 325mloll acetylcholine iodide 250mgg =291 &0l 0.1M
sodium citrate 25ml, 30mM copper sulfate 50ml, 5mM potassium ferricyanide 50ml, <=
7o o0mle ol £ § 27 AR gL A4S Yeidied ou ¥ 22 &

A A4 30E~1AIZE FF wiYgstAaTt Ee AYEE AX H 2AS £gol=d

Aot v P o2 AFSATH

(3) Hippocampusol| 4] pCREB ZZ A HE 53 4 A=Z A3z

- pCREB @42 Hz2 HH-S PBSYl 33 A|&3g % 0.1M sodium hydrogen phosphate
buffer (NaH,PO, - H,O, pH 6.0) 325mlell acetylcholine iodide 250mg< =<1 &< 0.1M
sodium citrate 25ml, 30mM copper sulfate 50ml, 5mM potassium ferricyanide 50ml, &/
T 50mls ¥o] £ & Fx7F AYdA g2 54 Yeided olw ¥ 23S
AL A 30E~1AZE S v AT BE AHEE AX ¥ 23S &gl
1 du Aoz #EEAT.

2 i

Kool 4

ol ol of
e

1-2) 9743
7}. Trimethyltin £ 7|94} 5529 FH74 A5
(1) Trimethyltin (8mg/kg)S HFOo2 13 Fog &
T3 TMT tizTo] & zo]& HolBE=E
< FRASFAT
- ETS Az TMT tixzol| tis) Nobiletin FHFE0] 71980 Zrlstes A
et AT (28 17).
(2) Hippocampal CA13} CA39lA4 ChATe] & 3l
- Trimethyltin® 2 <1&] CAlelA4 ChATe] Wdo] 7AS-S <2152, Nobiletin30 F
o] TMT tiz&ol dis] ez ddo] F7iet AP BATh (218 18).
- Trimethyltin©. 2 <13 CA3¢l4 ChATe2 wdo] HAFS &<l 319 3. Nobiletin30
of o] TMTHZol] thal Atz o = Wdo] &7 1S o (" 19).

NATA 71AAT
orris Water Maze ZAA}FolA] Normal
TMT o nde sk 9 7|ogo] 7HAH
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250 +
200 -
150 - -—Normal
-=TMT
- ‘ ~Nobiletin 10
-<=Nobiletin 30
~—ZXIT| 50
50 - ; &I} 100
0 T T T 1
1 2 3 4
-50 -
Retention Quarter(%) Retention Platform(%)
40.00 - 4.00
35.00 - 3.50
30.00 - 3.00 -
2500 - T 250
20.00 - 200 -
15.00 150
10.00 - 1.00 -
500 - 0.50
0.00 e — 0.00 -
Nobiletin | Nobiletin _ _ Nobiletin | Nobiletin
Normal T™MT it - ZlI| 50 Zlm 100 Normal ZFlI 50 | I 100
\Quarter(%) 28.83 2321 29.04 31.57 29.00 31.75 ‘platform( 6) 3.10 ‘ 164 236 2.00 199 258
<1¥ 17, JgFE=9] 719970 deAd 23
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1}, Beta-amyloid injection %=

(1) Beta-amyloid injection &= ¥¢=3}o]n

Normal#3 tZ7o] & ol&
7199 0] ZAES sk

d=stoln] FERY Yy PF U AFgH 7|d

aT

SERd9 Morris Water Maze ZA}olA

X o9 o a‘]-% 1:!1

Rolm =2 Beta-amyloid injection

o= =T

- FEF o] A3}, Beta-amyloid oo i3] Nobiletin ¥ 3] FEAFE9] &%
o2 7lojee] BEE FFHL BT (2Y 20).
4500 -
40.00 -
35.00 -
30.00 - --Normal
2500 - =Ab
- ZFlo| 50
20.00 - -<Xlm} 100
15.00 - --Noblietin 10
-e-Noblietin 50
10.00 -
500 -
0.00 . . . .
1 2 3
500 -
400 -
#
3.00 -
2.00 -
1.00 -
0.00 o 7
Noblietin | Noblietin
Normal Ab Alm 50 ZFlm 100
10 50
Target(sec)  4.35 283 267 2.89 3.00 336
#, P<0.05 vs. Normal
<713 20. HBeta-amyloid injection %= &=3loln FErdo] 7]HHAH AY

|
S
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(2) Hippocampal CA13} CA39|A] ChATe] & &<l
- Beta-amyloid® <13l CAloll4] ChATe] wdo] 7H4cE &<lstds. %13 % Nobiletin
FoAToA FEEY HHIFV IS Bt (I F 2D.
- Beta-amyloid=2 <13l CA394] ChATe] wdo] 7AcE &2lstA 5. %13 % Nobiletin
FoToA TEEY HdFV B ES BT (I F 22).
Normal Ab 11|50
- -4 « S
X100 Nobiletin10 Nobiletin50
ChAT_CA1
2 50-
2 Normal
o 404 Ab
ZE =11 50
3_ 30 1100
— *% 3 Nobiletin10
= 20- Nobiletin50
o
s 10-
(=]
Z u' T T
-3 )
» >
& LN S
<«° £
** P<0.01 vs. Normal
<9 21. ¢=3loln FE g Ao Hippocampal CAlol|A ChATS && 32l)
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(3) Hippocampal CA13} CA3ollA pCREBS] & 3h9l

- Beta-amyloid2 ¢18] CAlollA pCREBY 3ol Z+4%Hs 3939S.
Nobiletin Fojoll A FAF7F A4S Btk (2" 23).

- Beta-amyloid2 <913} CA3°ll4 pCREBS] #do] ZrA4ghs s 2.
Nobiletin ool A HAF7F AFHS BATH (I FH 24).

T
= -’&h‘ . . .
o , :

o e * o i ; ; . : S RO

Normal Ab 4|50

F1m|100 Nobiletin10 Nobiletin50

pCREB_CA1
© 404
§ Bl Normai
o 1 Ab
Z 30 B X150
§ 0D = I100
‘E‘ 20+ 9 Nobiletin10
£ *k E= Nobiketins0
O
o~ 10
C
[}
4 0- T T 1
» 0 ] S
P o \@f’ @\a? :
éo v w4 ’Q‘g
°

** P<0.01 vs. Normal
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7). ERERREE GEW  AZEEES ol 8F 7198 AN AEARY AAISAE A
QEEE )

O 93413 %=
20174 49 17000 A8 MRS 7198 AN PIATE 0183 28 2320 vhA= Ao

FAe Aol gEEo FEEIT

ge AN A, ANHEANIAGA R SMe] thstel 2] AAH §A

N7 SPE AU AIARBE) $90L wgLom, AAAGAY A7 B
Eob Flstol FYHUT ATHSGTYANA 20179 049
Aol 2zeld gEo] AAEAen, 20179 04 18 o
el U FABA A UIARB) 52U L

AARPLT A QAR SN GR A 229D 2 SHAL = 99 AASAT

HOAEHALT H ASEOAX
AAD|2H sy protocol HAI2
A Sig|t1 o) S5
version
S| SR 2017.03.03 Ver. 1.0 2017.03.29 2017.05.24 2017.05.31
A0S nHa 2017.03.02 Ver. 1.0 2017.04.12 2017.04.17 2017.04.18

QA GABAG A Ao hE A7 2 AP FAASAASRBNA A= ATHE 10

F 10, JAHSAFAGA HAA e AN EAALIIRBY] $U<L
seld
AAD 2 seolg protocol = HBEUSE
version
o 1) MePDlE Hwd: 24452 gEHIE
dsltHetnE e 2017.05.04 Ver. 2.0 _ _ _ _
NEX BEtotol &0 Jbsot=s Hy
1) HeJIE BEH: Aq452 HHUT
2017.05.18 Ver. 2.0 _ - _
AI[Yst e ANE BHESHHl &0 Jtsotes B3

2018.02.08 Ver. 3.0 2) AP HE
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AFeA zALS 7IF5AS olU4d, 4Y, Addd, 9%, 2E4H, u55E A9, <
T, FAAR, 5T, 2EH: A4 A=A

B/ Rdy 2A) BeeE 3 Heay

T2l 20 R HA R 715 A B 9E o2 ot ARG 9y Fede 139
HEe 232d ARe 7IEoR 70 oW BHE As Aket] VISsiGie Y B |
BeElo] tiste] TYAZIIMERE = TG, AL, A3 on] & JASY FEF
g2 2329 M-S 71EoR IiE ol AdFee BT RIS A AR E AF
A4 01%’1 E3ek HEdolA ke B e S Flsilt

Y
o

Dad
ol

o

4o HRBA, 9 2 BFA, AW 8 FEA, HARRA, A 8ZA, B2
B2, 9% 9 AURA, A, B, Sk AAZB ol A4 AR <)
AR olstHAE HAs

T
i

A3(Est, wEh, AAAZIA, AF)

Cmake W] 3 4ol ZAEYTH AR R ZAEg o, A2 wrED 3 40|
273l 7153tk 7h BRI BYR ANE olgsled FEAF, AAASS FU AALE
ANE7B Gt 2A3 2= YR AALS eyt
71 231 AN ZEAHE 71Fo 2 AL 0.1cm, AES 0.1kg B7HA HHeEEie] =
stk
A=A

L 404 ARE AAE Adsgon], BRI AREAAE B 71E 321D olue) A
A7t vt g JFssteE SRtk AR M A4S ZHe oAt AAlste FEl7IEA
CRP) 7153tdth ddF oz fofdh mANRAE A AP dAte] FE71 549 ‘o)l
2 HolAo] 728Ut AAALATFPAASE SB35 Ao AHo T SolF AT FEUQ
e ZYH 2T efsiiith
A=A T

R 2 3004 ARHRAE AAHEARGAA A W A 25 D RAD &5 5 Ha AT
3} TE A5 FAST R U T PR wssig

ANAE 9 Aol zA}
AAA A FNAAR AT BEE A g
& ST UL H4TE, AALTS, JeluAge

s 1 % it /}Jl = o
AES A1 A SR RES Ana old) tid A 15Uk AHIRE $ED
o) ZABISIT Ed, AAAEABIANA IAHEAH 71 B Ale] Aol zAAol Aol
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HFR AZ BA AE9] MESE vF 15 J1=eES RSt

W20l s A AN AL BA HolxAkE Hs) oFF e AT AAE 2447 3

—{m

3 G
HGAGIIE BU AAHGAGRIAL] BgA Aol B 2A] SAsh WR2, 300 UAZEA
YU FAAA HolZAAE R AAHGA GNP Hol2AAe] The WEY A A2
U F3Y FACKSHE 7T 19 ED B9 ANk ST 2] HAE TS50k P23,
1) AAHEAY FFAE YR AAHEA PR Aol 2AAE HAST,
HGAY7ITE B AR ol 2AAE BRYUSIY Can pro program ol g3l 4F 2

WELAA AAstgen, JIA7se ZEAHo|a AR|ARl HrIE fls) 2002 EF33
CERAD-K(Consortium to Establish a Registry for Alzheimer’ s Disease-Korean versiom)1)ell &
2784 AARS ARgste] 3rEsktHLee et al, 2004; Lee et al, 2002)2). ©] zAke] #H7iAgt
A 5= Pearson EAa7F 097-12 vl =oh ZF AA] DR 34 AAHARA AEEE
Pearson A7} 0.54-0.982 433 E34th CERAD-K+= Ao/ AL B2 ol
AL, Zbo] BAVEEl AL GolEE2719/33/04 A4 AT AAE A AAE A e
At FAEO QoA AdolZls B7E HFA7Is B7E Ao7199 |rL S3AAY 5oL
q9Y 7L JFY W7 T A AAGHE & Holl AAE F JEF FAEH ok Ao
AL B2E olgti7] AL ©jEE71/344/14 AL FA8E AR 783 AR
gl = ASES FHol o FALS 1003 ot

2 drelde Zldadls dEd AARD SolES7]/3d/14 - A Word Tist memory, Word
L&A H A A7 Ak stk

e

N = =
= (=
foox N oy

! o off
> ol
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—
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L

delayed recall, Word recognition)S %3 <14
Sz3holvy H7HEE (ADASK)

X gkzpe] 27| ek} X|uj] gxte] AW Hdo| mE AA| 75 AsHe WA Bkl = &
32191 QA7 )s HII=F2 A4 ADAS-K(Alzheimer® s Disease Assessment Scale-Korean version)s=
A Aret JAAISHNE Hol= Xu| $AE AESHA A8 Wz, A|mf $kake] AlRte] wE
s At ARE Z4s7] gk AR Wrh ol o] ETE Xujx|gokEe AEE of
AN A7) e AAHERTE Yl o BE W ETRAE ASHD Ik

B oA HgAFol A= YA} Richard C. Mohse] 748 wiel ADAS-non cog?] 3+ &&52 3

ADAS-KE ZAsI3lth ADAS-K= 9479 slghs e 3, =] Z3k8} Qojo] Ao
AR He FE3) ATlA ADASK-coge 2 A1F 59} BIEEE HAth

Skojot B A% ADAS-K&= JIA7]E H7IE=T=2A, A &35 ADAS cog(Cognitive subscale of
the ADAS)®] 117 &=l H|1A] &3 % ADAS-non cog(Noncognitive subscale of the ADAS)2] 17
G5g Frie] 127) FEo2 FAHe] Atk WHEE 0~75%0ln, 2t FBe) oF W5E F
ABER MG B5E o F=r} AFS ojujaic,

1A &4 % ADAS-coge 71998 43E(Tho] Ay, A, @ofxiQl, AARRIAD, dojsd 53E(o]
TARSE, Ao AF2HE olsl, thsl 5 dojdbdadt, 7+ WH 27|, &7t d Edolg &
7)), —’FEE%E%‘ 23 =T34, T&%‘%%)Qi 37H9] 08@2 ?”5101 9)\13}.

7}

P
J ek
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dEo] Utk W2, 4o AABHAT
NZA 4234} (Visual C.P.T)

75 AR EE T gl OJZl gt

AN 7152 APAo] B ﬁVé’\VH = 7542’6}741 1"55‘%5}1 e8] o9
o o FAXE FEstuAr dE AAgks 273QAA715HAKCNT:  Computerized
Neuro-Cognitive Function Test= FHFEE ©l83lr] wizol AR THAEY AAREHE 9] FA)
o 5o} BARle]l A3k A 7] =o] 7kl AAE U vkE A3 AgHERE Zldoluy
AANRTS EAF A SA AERES FHE F e el Aok Aast A7 AR5 AA
= 18719] AR o]FojA Qlom, O F B JAALAE Hbol| Attt AAA = Az A
& ZAHVisual continuous performance test, Visual CP.TE €t ALgst7]2 3FHTE Visual
CP.T= F9/8 ZANAttention test) & AlZAb=oll thgh A& o898 Hrlstes AAkolth o
S0 AAPRS oY 7HA A5 F 3 olgke At o E AAE H, §SIIE FEA
ke o gtk 37 olghs Aol AANEHAE # vH3-3 §ES-AIZHReaction time)# FEF
HAaf, ‘3 olghs Aol AAHA=T wHEskAl 2 7 Omission error), ‘37 olgh= A=
o] AAEA ekgks w) WhE-g Fuk-g{Commission error), 1] ‘3’ olgh= AFo] AAFHUE
) F&sHA] WS-k HH-g{(Correct response) S =45t

B Ao AREE= ONT Ak skt 90023d)2]  gh=r A4 AA7)s B37HE Ak Z4t
AAL=Te] T EEE Y B QRIEAD oA gk A9 oA AR A B QA
ARESE = dukEkar Ekelan, AR ol §7] AAokselA 1 BdE B AZE E4(0]FH
9], 2003, A1AIA 8 1) E JFSHUT B2, 40 A8

A Ee-s %7} (ADCS-ADL)

dzsto|m o] APl AREE F2 o2 JdE AA ARESta Qe 718U AR T shukl
ADCS-ADL(Alzheimer” s Disease Cooperative Study-Activities of Daily Living)5-6)2 AM&-3le] LA
ANEdES H7FsHAth ADCS-ADL-S 1AL B, shddolA thame] sid, 593p7], i, %
Y71, A} A, £BFEY)), A71EE T 291 E¥oE A das Ve VsEe &
ABIEE HojQlth W2, 4o AT

=193 % (SGDS)

Yesavage 5ol ol&f 7/NEd 0% #7] H
= SEEAY MY &5 A FHE B &
Al ERISAAY] e AEsta SAsked 88l ARSEAL
Depression Scale)}= A|9AR] dl g, Halzdzelstat 9l LXPEL T O =2 ?

AGAL] 29l tidTolA S5 38 ST EA Y AEEe 9 B ert LS_FJ °‘5Q°i %
t}. SGDS(Short form of Geriatric Depression Scale)= ShelkhS’Jr Ye savage7} 71
@2 B3 s d7E v R A GDSY 3 FolA = AEEAY
1583 AdsA =4 AZFetg=t GDSeF SGDS7 Ads] w& AdAdA7) 9

0.84, p<0.00D). o]% & A=A i Zol= YA F =771 A2 LR AdHATL 9}3’—
%E3F SGDS7F GDSo] A3k thiete] 2 = dokal RuEglon, 7P AHt Aoy
FAEJS SGDS 3 257F GDSEdol E3Eo] glore & ATt A ZuMl(l999)
T B d7AEe]l TulA BEsiet skl GDS F SGDS 3RS AREsith W2, 490
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A AT
® 7152 A7]&4 9 Hfunctional Magnetic Resonance Imaging; fMRI)

fMRI(functional Magnetic Resonance Imaging)= 17} 71373 3]tistm g oA 20 2] QA & E-A|g

gzl ghell W22, 4ol Attt F2A E o2 MRl 4 53 Al tidAt 208

S tho 2 AFEkT A3 g wEd Fakelstatoll A Nordic Brain Programs o]-&3fe] H4js}

T
57 A& 9A<&(functional Magnetic Resonance Imaging, fMRD-S 199213 Ogawa 5 ©
=2 7FsA0] el &2 AAEHATHI). IMRIE AR 2ARS] f3o] glar &3k 2 A &4
&(temporal and spatial resolution)o] ®j-¢- £o B2 217te] & 7|53 AH&s] A4S
o7 Zpgs Wl Qv HAETY ¥ F otk 71ed ¥ Y E
g g AR 58 F 159 QA sl tig o
@o| 2211 glow TG o] 7taA(plasticity) # A2A o tigk ATl s s 85I Qi
fMRIE= HA 9] &5ds A7|8H e AERstE Yehfo] o]& AlZs) gt HoFe Fi4 w
olt}, o] wj HAAe| BFAL =42 = PN Cerebral Blood Volume, CBV), = &F{(Cerebral
Blood Flow, CBF), ¥+ 4F44%(Oxygenation)d] W3}o] oaled 7HH2 0 2 vloteojx &= W3ls o
Ela=g

N,

Lo
ol

N,

(2 & AAE FEE)
B 1% & (Screening Visit, Week -2)
UAHEAF F7etes AA A LA A FA = A EAI P g 49

WEol A o] FoAof s Wb e gkt

L
it
32

M

O QAR GABHIAE AAHAGA G FAAI7] Ao AAHNEAE A S WA
3, AAHFAGNAANA NP FolHE Wkt

@ QAR SRR AL 2aEY HEE AF oo

@ QAR GADBN A ATEH =4S APt

@ QAR GBI WY % pEEolY 2AE HASTh

® olstAAE AT

© FYPF(EY, BHE ZHPSA

© PP AAE AAS

YA ALY 7] o )E DA AT

© AAEZA

D ABEBAEE HAFAT,
® 13 AAH SR I AFY Bk F e R D& AYsHArk

o MEE A% WEY oI 142 ool ol Lol A, o) WEA olFol Aok s
e ohes 2ot

D WY o ofBEY WsE 2As F1Ssh
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Q@ AAAZAH, NS AASAT

@ ADAS-K AARE AASHATH

@ Visual CP.T AARE AASHATE

® ADCS-ADL ZHAFS A A5kt

® SGDS HAE AAskAT:

@ AAAE 9 2o|zAE AAISHAT

RAEGFAAEE HASHT

@ 1, 22 W& HPEAAE st A7 E A7 HEAS HrleTh
29178 SFATh

@ AAHBA PG 2FS Adatar, A3 ol st nS3hch

@ fMRI Sl o7t AA A EAI AN EAl gl Attt

B JAAA A AN GRS Ty WS A
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D QAAGAHN AL A HEAE o el

(

W20 IMRIE SA4 3 AA A GAI A ZAbol

A3 skt

-

RS AE BE ol AAHSABNIA 83 wE AGA Beko] o3 B

stha BeE W FAR o FAAES stk AAASAGNIAT N FHA L
ol WEE Aol ol gk, WEE, AT Aol Ao B o] e ety A
A 5e FA/SAN JSAGT FESROE AP FPFE A AAAEAGHIA
oA whA RN AdeE RE AN AT 5 AES AT

B JIAAGAES 2017 4€ 179 A AR A ZN AL 2~32d HYa, 2018 29 23Y v}
A9 JAA A GAI DGR Aol SR E A

B JAAA AR AT AAL LA DN IAE 8] 8l T 1175 AAH LA Gl 34}
o] thal|A Screening H7FE AAISIATE 238 €2 17902 F 100X 499, tixT 51
)o] FARHIAE AL o] F AFwelA FoHES| TH, o)dHks 1¥, tiERTolA FE3] 61,
FAAD 9o 2 F 159o] TEEEstY JAAFEARS S5 AP EANTN A= T 850l
ATHAI P 417, thZ=T 44).

TR E BE AAH A F ALY e dEe & 119 & 129 A28kt

F 1L JAHSA DR GA o e (FAmAdE 2e dAHEA A

OMESAEAR ==
ANEIIZE(DIZZ2E) AE T AE= HxE=
Total
(CAE) (Placebo)
3| 0iEt Y (01) L= 14 16 30
A= ERA(02) === 35 35 70
Total 49 51 100
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F 12, FA9E & gEtE JQAH A oA

Group Randomization Da.te o-f Category of
No. termination reason
01-R0O02 2017-09-14 SoH3(U23 0lF 2=)
01-R0O15 2017-10-16 SCEH3(E22 0lF )
02-R0O17 2017-08-25 SO HI(LUI3 0lF EF)
AR 02-R0O20 2017-07-13 S E(H22 0lF )
a3 = 02-R023 2017-07-26 OlaBtS(YUE2 0|F &)
- 02-R039 2017-08-28 Solsgs| (a2 0l )
02-R0O58 2017-12-30 E0HI(UE3 0l E)
02-R0O59 2017-11-30 SO HE3 (Y22 0l EF)
SoH3 (Y22 01F E, F
Bz 01-RO16 2170915 iwesio sas B aA)
01-R027 2017-11-06 EC/HZ (Y23 0l E=H)
02-R006 2017-09-29 SO/ H3(LE3 0lF )
02-R027 2017-09-04 SOIH3|(YR3 0l E¥)
02-R028 2017-08-30 SCJH3(UE3 0/F E8)
02-R037 2017-09-29 FHAM(ER3 01F )
02-R063 2017-11-08 SOHI (Y22 0lF E=)
) 4 Z32 ANl AA
20184 6€ 21 £ JAAAGARS &7 BAE AT AFA BYS Aok 2 AAHEA
o] 842 PP Set& F 402 3131, FA Set& F7H oz B3t
Safety Sete QA EAH] FAS AL F AAHALADE AFLS 13) o] AHT AAHEA
A T A BE ARV 8 ART 499, iz S1e] B4 EFEUTH
9 $34 WrhE 13

FA Set2 A8l 7estildhz AAZXEANDE 4F=

—
ot
o
02,
o mx

= A
ol
. H
401]1

ol Aldsta, F8 AA/AL)E futel FEA = < A AE o= o
FolRt. wEtA FEgHH fFEA H7FE A B2 UBAET 8%, T 6% A9
atod F 86W(A T 417, - 45m)°] FA Setol] 3| e

PP Set2 ARdloll FA Set £l 238 AAASAIZIWEA SoAA A D&

AN FATe dFe A TUT ANAEe] Qe AAHBATINEARA E4T BEe F
3 AlgTelM B =% 70% VIRt 3ol Ao, therdA B &&= 70% vt 39
s2o|d3] 190] Ao wet F 798 (NP 387, thxa 4178)°] PP Setol] £3H= AT

I8 25 ARFSAE AZE o] RE &R AZEA S AAHEAII AL AAH D F
JH B BAT AEE 2o’ Aot

e
o,
I
o
>
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Screening® Al®E MEWH LT

N=117
I Screening Failure (N=17)
Alga Randomization rz
(CAE) FEAHUWEE AEEYR {Placebo)
N=43 N=100 N=51
A= safety Set QEs
(CAE) T4 BHHOIZE ST AYEHLR — (Placeba)
N=49 N=100 N=51
B BENY
E21de (N=T) - BoJH3| (N=5)
- O AHHES (N=1) - FEHEH (N=1)
prom FA Set l
lﬁ‘— _— 18 Oy 85 = §548 B EH+E.
;f‘Ei NS ATETIARE (Phatetic)
- N=86 NT°
SEEY
- B2Es| (N=1)
AlEz Completion e
(CAE) (PHEBEAEE ST AL {Placeba)
N=41 N=85 N=44
- £85 70% OIUMN=3) - £8E 70% 0|THN=3)
- PP Set :
A AYMGE AHEENYE BeS ox2
(CAE) AT AR} (Placebo)
e N=79 =t
<19 25. AJAHEA N GAL] dAHEA D FAZdH B 24T FED
Q) BA el 22 Aol 14
JAAGA D EA] A7 AR 8l 7et AHH A 5o tigh Blal Table 7 AAZEAIE
kel AetE AR 9 4H A 54 vmd Zoltk R AAHEAN FAF AAH-EAH
A A7 ARE ZT AH MY BE BAS AF wHE Hlwste Zolrt e 898l
gtelelaa sl
M7 A AFIAES] A7eH gusk S tiete] 2ARE A3t AEAE AdT A%
g0l 12%8@L58%), >14d°] 26%(68.42%)°] EF=HUL, thEwe] 7% o] 13%WB1.71%), 440l

o
o

O

=
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78(68.29%) 3= ATHP=0.9902).
A= Aol Be 7118+ 5.61A4|, e et 71.66+

Al SAEHp=0.6944).

5.08
7ol AE, wEEE AY $FAT, FAAR, ST, 2Eds A% AR, AgAA 4

F 23t A7 {IAE
2389 AAS 7|20 671 olule] AAHEAFUAIAES] FH g o 1y

g ZAollA]

2ol

A= AAAGAH N A= Ald oA 23H(60.53%) 01, thZT-oll A= 257(60.98%) 02 ZAE AT

(p=0.9674). ZAE mE Emzs_ﬂ 5 el e MedDRAY) whe} Coding) ;au}
A7 A G e AN FEH0] Yk B e A0R 24

B ADAS-Cog Z#
ADAS-Coge= 71998 4@=(dofAA, Ay, dolAl, AAAAD

FAE, Aolsl A o3, His F dojwAEe, P Y 2], £
e

A

F 132 0F, 12504 =73 ADAS-Cog X198, d9%Y, &858 A H4)
W3stE PP Seto & EA3 Aot}
ADAS-Cog &34 W3z EHdA HH 12F & AITLS 117+ 2794 ZAasda
(p=0.0140), =T 141+ 2.83F TA3FHTHpP=0.0028).
¥ 13. W& ADAS-Cog &% W3l=F (PP Set)
A& T EZ
N=38 N=41 p-value®  p-value?
n Mean+SD n Mean+SD
Baseline(2=2) 38 9.27+3.41 41 9.72+2.99 0.5332
12 (2 E4) 38 8.11+3.73 41 8.32+3.24
ADAS-Cog &8
Change from baseline 38 -1.17£2.79 41 -1.41+2.83 0.7044 0.8572

p-value™ 0.0140 0.0028

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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104
7l
Ho
=]
[=]
0]
@ 8
:
6
4 {
Baseline( 222) weekl 2(224)

» significant difference between groups at p=value<0. 05

# 14+ 07 12—Zr°ﬂ A Z43F ADAS-Cog F3 ¥13}= FA Seto.& A3 Aajolth
ADAS-Cog &4 Wistd &4l AF R2F F AldeS 1212774 72438431 31(p=0.0078), th=
T 1.38+2.70% 48k tHp=0.0013).

T 14, ¥ ADAS-Cog 4 W3l (FA Set)

Alg T hE=
N=41 N=45 p-value®  p-value®

n MeanxSD n Mean=SD

Baseline(2=2) 41 9.34+£3.39 45 9.53+£3.01 0.7824

12 = (& =4) 41 8.13£3.65 45 8.15+3.21
ADAS-Cog &4

Change from baseline 41 -1.21+2.77 45 -1.38%+2.70 0.7770 0.8419

p-value™ 0.0078 0.0013

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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ADAS-Cog=E=

4

Baseline( ¥&22) weekl 2( 224)

* significant difference between groups at p-value<0 05

—— | ABEE ---&-- 2 =Z

<19 27. WEE ADAS-Cog ZH(FA set)

B ADAS-K
ADAS-K=
A
7N
2

AAH T

A 1

Q1] ADAS-Cog(Cognitive subscale of the ADAS)®] 117 &Eof H]
221 = ADAS-Noncog(Noncognitive subscale of the ADAS)2] 17} &&-&
FEoE FAHY AT AFHEes 0~75F- o, 24 FFo R

A5t w25 A5 A2 AT B

F 155 0%, 12504 243 ADASK %3 WslZ PP Seto® ®43 Avjolt}
ADAS-K %4 WP EHeld HA 127 ¥ NPT 12+ 2908 BaHY
(p=0.0136), =T 141+ 2,963 7A&3FHTHp=0.0041).
¥ 15, W ADAS-K F3 wHsl=F (PP Set)
AlEZ b=
N=38 N=41 p-value® p-value®
n Mean+SD n Mean+=SD
Baseline(2=2) 38 9.38£3.54 41 9.85%x3.14 0.5357
ADAS-K 12 =(2=4) 38 8.16+£3.83 41 8.44%3.35
&8 Change from baseline 38 =1.2242.90 41 -1.41+2.96 0.7761 0.9438
p-value™ 0.0136 0.0041

*: Compared between groups; p-value by Two sample t —test

**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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_|_ {
Baseline( 222) weekl2(%24)
* significant difference between groups at p—value<0.05

—— | ABEE ---k-- 20 ET

<1y 27. ¥ ADAS-cog (PP set)>

¥ 162 05, 125

A B
ADAS-K 3 Wty 44 AFH 1257 F APrS 128+ 2884

=743 ADASK %% W32 FA Seto s EM3 Azjo|r),

73y
(p=0.0069), =TS 1.40+ 2.83% 7Fa38% th(p=0.0018).
¥ 16. =¥ ADAS-K F4 W= (FA Set)
Aldz =z
N=41 N=45 p-value® p-value®
n Mean+SD n Mean=SD
Baseline('2=2) 41 9.46+3.55 45 9.67+£3.17 0.7803
ADAS-K 12 F(¥24) 41 8.18+3.74 45 8.27+£3.31
=3 Change from baseline 41 -1.28+2.88 45 -1.40+2.83 0.8502 0.9261
p-value™ 0.0069 0.0018

*: Compared between groups; p-value by Two sample t —test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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ADAS-KEZH

4

Baseline( £ 22) week] 202 24)

« significant difference between groups at p—value<0.05

—a— | ANBT ---&-- 2UHET

<19 27. &2 ADAS-cog F4(FA set)>

B ADAS-K A| 53+

® 178 0F, 12504 £33 ADAS-K AR5 H3lE PP Seto 2 A3 2
ADAS-Cog 71919 54 st £404 A4 125 $+ A9 059+ 25574
L

9 3(p=0.1644), t) =7
ADAS-Cog 719}
Z

21+ 2.36% 7+43% thp=0.0021).

THp=0.0101%).

o
g JEEE T DA WEEF EXoA HAH 1257 F AFE
0.21+ 1.243 7433 3(p=0.2999), ti =T 0.39+ 11738 #2435 H(p=0.0388).

)
o

o]

1

N
B>
ol
-

M4
flo

A WHEE Z40lM HdH 125 F AT 0002000z 37 e, tx
T2 0.02+ 0278 7435 tHp=0.5701D).

cojAl el WMk B4 AFH 12F F AP 045+ 1.68% 748 a(p=0.1102),
22 0.48+ 1.49% 7H4-3F A th(p=0.0448).

AAAA et 404 AF 125 & AgT2 007+ 0438 F7Fsk9d a2(p=0.323D),
=2 032+ 0.82%] 243t (p=0.0176) HAH <3t SAH L= FolF Apol7F yelyt

ADAS-Cog dolsy &3 W= v‘i“*—*&ﬂ/‘i *é% 125 3 A@+2 042+ 0958 Z&
0.15+ 1.09

3193, 3(p=0.0095), th&=TL

ADAS-Cog 910158 3= % tjg} & o] g?d-:%‘r sk AN HF 2% % Agre
0.03+ 0.16% 7Hadtm(p=0.3238), 2L 010+ 0374 Z718d(p=0.103D 4% #7+ TAHC

2 frogh Zpol7k YR THp=0.027D).

ADAS-Cog <359 &3 WadF BEHdA A3 1257 F APTS 016+ 0758 T4

(p=0.2049), thZ7-L 0.05+ 0.63% ZHA3HTHP=0.6230).
ADAS-Noncog(RE3 2 Folaket A%) Wsls BAolq 43 125 5 A4
25191 T(p=0.3238), hZL 000+ 039402 W7} 1ATHp=1.0000).

T 006+ 0.324 7+
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F

17. 358 ADAS-K A 5-st= H3leF (PP Set)

ANEz ==
N=38 N=41 p-value® p-value®
n Mean+SD n Mean+SD
Baseline(&22) 38 7.75%£2.95 41 7.99+2.44 0.6868
123 (2 E4) 38 7.16+£3.29 41 6.78+2.62
=X
Change from baseline 38 -0.59+2.55 41 -1.21+2.36 0.2614 0.2976
p-value™ 0.1644 0.0021
Baseline(222) 38 4.68+1.42 41 4.83%1.53 0.6446
123 (2 E4) 38 4.46+x1.46 41 4.44+1.39
CHOY AH A4
Change from baseline 38 -0.21+1.24 41 -0.39+1.17 0.5092 0.6153
| p-value™ 0.2999 0.0388
o Baseline(%=2) 38 0.03x0.16 41 0.05+0.22 0.6072
= 125(2=24) 38 0.03+x0.16 41 0.02+0.16
Ag=
Change from baseline 38 0.00+£0.00 41 -0.02+0.27 0.5701 0.7840
p-value™ - 0.5701
Baseline(&22) 38 2.98+1.87 41 2.67+1.33 0.4044
123 (2 E4) 38 2.54+1.99 41 2.19+1.55
CHO{TH Q!
Change from baseline 38 -0.45+1.68 41 -0.48+1.49 0.9251 0.6565
p-value™ 0.1102 0.0448
ZLAFKI Al Baseline(&=2) 38 0.06+0.23 41 0.44+0.90 0.0123
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Al = HEZ
N=38 N=41 p-value™ p-value®
n Mean+SD n Mean=SD
12 (2 =24) 38 0.13+0.47 41 0.12%0.33
Change from baseline 38 0.07£0.43 41 -0.32+0.82 0.0101 0.3728
p-value™ 0.3231 0.0176
Baseline(&£2) 38 0.66+0.99 41 0.63+1.07 0.9189
. 12=(2=4) 38 0.24+0.63 41 0.49+0.87
-0 Change from baseline 38 -0.42+0.95 41 -0.15%1.09 0.2361 0.1117
p-value™ 0.0095 0.3931
Baseline(&2£2) 38 0.03x0.16 41 0.05+0.22 0.6072
ool 1252 24) 38 0.03+0.16 41 0.02+0.16
A= Change from baseline 38 0.00£0.23 41 -0.02+0.27 0.6712 0.9705
p-value™ 1.0000 0.5701
Baseline(&222) 38 0.08x0.36 41 0.17+0.44 0.3162
1019 1275 (224) 38 0.03%0.16 41 0.07£0.26
o &2 A 0Ofof Change from baseline 38 -0.05+0.40 41 -0.10+0.54 0.6768 0.3112
of p-value™ 0.4215 0.2531
= Baseline(&2&2) 38 0.03x0.16 41 0.02+0.16 0.9573
= tat = 12=(2=24) 38 0.00+£0.00 41 0.12+0.33
doiZH22t Change from baseline 38 -0.03+0.16 41 0.10+0.37 0.0585 0.0271
p-value™ 0.3238 0.1031
Baseline(&2&2) 38 0.47+£0.73 41 0.34+0.62 0.3844
&5 3g 1252 =24) 38 0.16+0.44 41 0.27+0.50
=71 Change from baseline 38 -0.32+0.66 41 -0.07+0.65 0.1038 0.1439
p-value™ 0.0056 0.4737
e o) Baseline(&=2) 38 0.05+0.23 41 0.05+0.22 0.9388
= 122 =24) 38 0.03+0.16 41 0.00+0.00
24 018
Change from baseline 38 -0.03+0.28 41 -0.05+0.22 0.6929 0.3040
7 p-value™ 0.5706 0.1598
= =8 Baseline(&=2) 38 0.87+£0.84 41 1.10+0.66 0.1820
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AEz =z
N=38 N=41 p-value® p-value®
n Mean£SD n Mean£SD
= 12(2=4) 38 0.71+£0.80 41 1.05+0.77
s Change from baseline 38 -0.16%+0.75 41 -0.05+0.63 0.4864 0.1806
= p-value™ 0.2049 0.6230
Baseline(2=2) 38 0.32+0.53 41 0.41+0.50 0.3936
12F(2E24) 38 0.26x0.50 41 0.49+0.60
TP
Change from baseline 38 -0.05+0.32 41 0.07+0.47 0.1671 0.0975
p-value™ 0.3238 0.3233
Baseline(2t=2) 38 0.55+0.50 41 0.68+0.47 0.2386
12=~(2=4) 38 0.45+£0.50 41 0.56+0.50
2Eds
Change from baseline 38 -0.11+0.65 41 -0.12+0.51 0.8988 0.5147
p-value™ 0.3238 0.1334
Baseline(2=2) 38 0.11+0.31 41 0.12+£0.33 0.8184
Non | =42 & 12=(224) 38 0.05+0.23 41 0.12+0.33
-cog | =242k = Change from baseline 38 -0.05+0.32 41 0.00+0.39 0.5163 0.2967
p-value™ 0.3238 1.0000

*: Compared between groups; p-value by Two sample t -test

**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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D2 -2ALNAl

4

Baseline( 2 22)

+ significant difference between groups at p-value<0.05.

3 -

week12(824) T
Baseline(222) weekl 2(224)

TR g g « significant difference between groups at p-value<0.05

—— | AEE ---k-- 21FE

<19 28 H2® 7194-FH PP set) <19 29. B2 71 g-dof A Y(PP set)>

= 5
0.2 1 ~
T i i
sl
0.1 %
S 3
______________ @
""""""""""""""""""""" ar
ar
0.0 =S
2
-0.1
1
Baseline( 2 22) weekl 2(&24) Baseline( % 22) week12(224)
+ significant difference between groups at p-value<0.05.  significant difference between groups at p-value<0.05:
—— | NEE ---&-- 2UET
=] =] _ o
<™ 30, e 7] H-Ad=HPP set) <18 3L e 719 8-tolARAPP set)>
1.5
10 T
1.0
Rl i
o
0.5 |
! T— w
. g 05
................. 3
0.0
0.0
054 T 05
Baseline(%22) weekl 2(%424) Baseline(222) weekl2(224)
# significant difference between groups at p-value<0.05: + significant difference between groups at p-value<0.05
—— | AET ---a-- 2UEF —a— | AEE ---&-- 2UET
=i =i 8=
<™ 32, B 719 9-AARAAPP set)> <1¥ 33 e Aol5H-FHPP seth
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(1R]]

HsE-2dle W 22 0]

Baseline(#22) weekl 2(&24)

 significant difference between groups at p-value<0.05:

3.

0

= [e]

*
0.4
0.2
..... 4
0.0
-0.2 3
Baseline(422) weekl2(424)

+ significant difference between groups at p-value<0.05

<19 36. He dosd-tists

Ao ZLHPP set)>

-0.2

Baseline(222) week12(%24)

+ significant difference between groups at p-value<0.05

—eoke- 2UER

<19 38 WEE dojed-&rigt 9 1 ol&
Z5H7|(PP set)>

HHSSH-HHO H2AX0|5)

<1¥

0.6

0.2

0.0

-0.2 =

Baseline( #22) weekl2(224)

« significant difference between groups at p-value<0.05

AolsE-Ao] FAFSEPP set)> <18 3 B dotse-~lole] A7 PP seb)>

0.0

Baseline( 222) week! 2(&24)

« significant difference between groups at p-value<0.05

37 WEE Qofsd- TR w2s|Pp

set)>

0.5

0.0 -

Baseline(%22) week]2( & 24)

+ significant difference between groups at p-value<0,05

—e— [AIBE ---&-- 2UZES

39, FsE-FA

(PP set)>
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1.00 1.00
0.75 0.75
F W
0.50 .
e I e R A, Boasd | e
| heemeeeee | e
% ar
ﬂﬂ i\_ﬁ
';f 0.25 —¢ 'zﬁ 0.25 s
0.00 0.00
—0.254 45 -0.25
Baseline(#22) weekl 2(#24) Baseline(422) weekl2(%2)
» significant difference between groups at p-value<0.05, « significant differen ce between groups at p-value<0.05:
—e— | ABE ---a-- 20E2 —e— I ABE ---a-- 20E2
=] Pt | R s o Q=R S R
<9 40. W T 5E-T3 PP set)> <29 41 W Y5-I A 5PP set)>

0.2

0.0

Non-cog-&TE QU FO|&0 NG

Baseline(#22) veek12(224)
+ significant difference between groups at p-value<0.05

—— | NEE ---k-- 2UFET

<19 42. ¥EE Non-cog o9 2 Fo4ht H=(PP set)>

ADAS-Cog 71918 %4 ﬁ}% B AF 125 & NPT 067+ 24979 Zhast
9 7(p=0.0900), thZe 1.22+ 2.25% 72 8FATHp=0.0007).

ADAS-Cog 71919 /NEaE % wolAd st BAA 4F 127 % Adze
0.20+ 1.229 72485 3(p=0.3110), h=FE 046+ 1.16% 723+ THp=0.0110).

Ads Wty BAA g3 125 $ AP 0.00£0.0002 ¥/ gldler, gz
T2 0.02+ 0.26% 7439 tHp=0.5695).

dojAel WMaEE B AF 125 F AFTL 054+ 1678 7HA3E 31(p=0.0427),
27 047+ 1.427 7F23F9 tHp=0.0298).

AAA A Wt BAdA AF 12F & AP 0.07+ 0428 =718k 1(p=0.3226),
P z7e 027+ 0818 748t (p= 00323) A3 73 BEAFCE Fo3k zol7F YERY
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THp=0.0182%).

ADAS-Cog %1058 F4 wWshg EAoA A3 125 & AlgsS 0.4+ 0929 7439
(p=0.004D), ThZF2 0.13+ 1.047 74519 Hp=0.3925).

ADAS-Cog Aol T U3t T doiAad WSk EAA AAH 125 & AETS
0.02+ 0.163 7FA43FH 1(p=0.3233), &2 0.09+ 0.36% S7Fskd(p=0.103D H3H 3t SAAFL
2 Fofgk Aol7F YR THP=0.02899).

ADAS-Cog 54 +3 W3 l";r*—*-.on/ﬂ AF 123 F AFEFE 010+ 0.83% A
(p=0.4565), THZT-2- 0.02+ 0.62% 7Has}THp=0.8115).

ADAS-Noncog(H5d 9 FoJ4kt 7<E) Eﬂi} EAA AFH 1257 F AETL 007+ 0.357
4519 3(p=0.1829), ThEFL 0.02+ 0.407 7+45+3tHp=0.7100).

1. JE rlo
2
i3
ok
1=

O

3 18, W ADAS-K All5-3h= wWstaF (FA Seb)

ANEZ ==
N=38 N=41 p-value® p-value®
n Mean=SD n MeanxSD
Baseline(2£2) 38 7.75+2.95 41 7.99+2.44 0.6868
125(2=4) 38 7.16%£3.29 41 6.78%£2.62
=)
Change from baseline 38 -0.59+2.55 41 -1.21+£2.36 0.2614 0.2976
p-value®™ 0.1644 0.0021
Baseline(2£=2) 38 4.68%+1.42 41 4.83x1.53 0.6446
125 (2 24) 38 4.46x1.46 41 4.44+1.39
O TH A
Change from baseline 38 -0.21+1.24 41 -0.39+1.17 0.5092 0.6153
7] p-value® 0.2999 0.0388
L Baseline(2=2) 38 0.03x0.16 41 0.05%0.22 0.6072
=l 12F(224) 38 0.03%£0.16 41 0.02%£0.16
pRR=
Change from baseline 38 0.00£0.00 41 -0.02+0.27 0.5701 0.7840
p-value™ - 0.5701
Baseline(2t22) 38 2.98+1.87 41 2.67£1.33 0.4044
12F(2H24) 38 2.54+1.99 41 2.19+1.55
=0 pyRel]
Change from baseline 38 -0.45x1.68 41 -0.48%1.49 0.9251 0.6565
p-value™ 0.1102 0.0448
Z ALK Al Baseline(&22) 38 0.06+0.23 41 0.44+0.90 0.0123
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ANEZ E=
N=38 N=41 p-value® p-value®
n Mean=SD n Mean=SD
12=F(2=24) 38 0.13x0.47 41 0.12%0.33
Change from baseline 38 0.07+£0.43 41 -0.32%0.82 0.0101 0.3728
p-value™ 0.3231 0.0176
Baseline(2£=2) 38 0.66x0.99 41 0.63%x1.07 0.9189
_— 12F(2=24) 38 0.24+0.63 41 0.49%0.87
= Change from baseline 38 -0.42+0.95 41 -0.15%1.09 0.2361 0.1117
p-value®™ 0.0095 0.3931
Baseline(2=2) 38 0.03+0.16 41 0.05%0.22 0.6072
ety 12F(2=4) 38 0.03=0.16 41 0.02+0.16
AMSE Change from baseline 38 0.00£0.23 41 -0.02%£0.27 0.6712 0.9705
p-value™ 1.0000 0.5701
Baseline(2Z=2) 38 0.0840.36 41 0.17%£0.44 0.3162
HHE 12(2=4) 38 0.03+0.16 41 0.07%0.26
| H2AE OH Change from baseline 38 -0.05+0.40 41 -0.10%0.54 0.6768 0.3112
o p-value®™ 0.4215 0.2531
= Baseline(2Z=2) 38 0.03+0.16 41 0.02%0.16 0.9573
= g = 12F(2=24) 38 0.00+£0.00 41 0.12%0.33
HHLHZ2  Change from baseline 38 -0.03+0.16 41 0.10£0.37 0.0585 0.0271
p-value™ 0.3238 0.1031
Baseline(2f=2) 38 0.47+0.73 41 0.34=0.62 0.3844
=5 24 12(2=24) 38 0.16+0.44 41 0.27%0.50
o= Change from baseline 38 -0.32+0.66 41 -0.07%0.65 0.1038 0.1439
p-value™ 0.0056 0.4737
Baseline(2=2) 38 0.05+0.23 41 0.05%0.22 0.9388
E=E 2
Sl 12=(2=24) 38 0.03x0.16 41 0.00%0.00
;;I h Change from baseline 38 -0.03+0.28 41 -0.05%0.22 0.6929 0.3040
p-value™ 0.5706 0.1598
== o, Baseline(2Z=2) 38 0.87+£0.84 41 1.10x0.66 0.1820
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NE=Z thz=

M

N=38 N=41 p-value® p-value$
n Mean=SD n Mean=SD
2t 12=(224) 38 0.71+0.80 41 1.05%0.77
= Change from baseline 38 -0.16+0.75 41 -0.05+0.63 0.4864 0.1806
g p-value®” 0.2049 0.6230
Baseline(2=2) 38 0.32+0.53 41 0.41£0.50 0.3936
12=(2=24) 38 0.26+0.50 41 0.49%0.60
—& A
Change from baseline 38 -0.05+£0.32 41 0.07+£0.47 0.1671 0.0975
p-value™ 0.3238 0.3233
Baseline(2t=22) 38 0.55+0.50 41 0.68+0.47 0.2386
12(224) 38 0.45+0.50 41 0.56%0.50
i S =
T Change from baseline 38 -0.11£0.65 41 -0.12+£0.51 0.8988 0.5147
p-value™ 0.3238 0.1334
Baseline(2=2) 38 0.11+0.31 41 0.12£0.33 0.8184
Non | =8 2 12=(2=24) 38 0.05+0.23 41 0.12£0.33
-cog | FE&EL L Change from baseline 38 -0.05+0.32 41 0.00£0.39 0.5163 0.2967
p-value™ 0.3238 1.0000

*: Compared between groups; p-value by Two sample t —test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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HOM AH 127
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[e)

ZF EAolA AFH 1257 F AT
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T YoM A 125 $ AdeS 084+
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Z718F9 1(p=0.6635), tlZT

- 124 -



2.22% 7.473] 728k tHp=0.0644).
ARESAIZE WEkE E40lA AdF 125 F A2 001+ 0.09sec 57FHal(p=0.5286), oz

o
0.00+ 0.03seco.2 W37} FUATHP=0.6956).
st BHM AAH 27 F Al
0.03sec 743 tHp=0.0203).

® 19 Hed

Visual CP.T ¥3}=F (PP Set)

< 0.00+ 0.03sece.2 W37t gl em(p=0.852D), o

AlEa ==
p- p-
N=38 N=41
value” value®
n Mean+SD n Mean=SD
Baseline(&&2) 38 131.45+10.03 41 130.41+10.12 0.6504
127 (224) 38 131.39+£12.28 41 128.17+20.95
HEr22(2l)
Change from baseline 38 -0.05+14.67 41 -2.24%£13.14 0.4859 0.4951
p-value™ 0.9825 0.2806
Baseline(&&2) 38 3.55+10.03 41 4.59+10.12 0.6504
12F(2H24) 38 3.61+12.28 41  6.83+£20.95
AR (F)
Change from baseline 38 0.05+14.67 41 2.24%+13.14 0.4859 0.4951
p-value™ 0.9825 0.2806
Baseline(&&2) 38 4,16+4.35 41 5.85+8.29 0.2545
Josr2(al) 122 (8H24) 38  5.00£11.35 41  3.63%3.50
Change from baseline 38 0.84+11.84 41 -2.22+7.47 0.1779 0.3701
AlEZ =z
p- p-
N=38 N=41
value™ value®
n Mean+SD n Mean+SD
p-value™ 0.6635 0.0644
Baseline(%&2) 38 0.44+0.09 41 0.47+0.06 0.1040
HEFS AI2H 12F(2=4) 38 0.45+0.06 41 0.47+0.05
(sec) Change from baseline 38 0.01+0.09 41 0.00+0.03 0.4729 0.5934
p-value™ 0.5286 0.6956
Baseline(222) 38 0.07+0.03 41 0.08+0.04 0.0695
12F(2=4) 38 0.07+0.02 41 0.07+0.03
HZEHXt(sec)
Change from baseline 38 0.00+0.03 41 -0.01£0.03 0.1336  0.6453
p-value™ 0.8521 0.0203

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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3 202 0, 12570 =43 Visual CP.T (NZAAEAAD #lE FA Seto=2 4% Azjolt}.
Adb-g WEkEF BAolA AHFH 12 & APTS 012+ 14.123] 748t a1(p=0.9562),
1.87+ 12.623) 7+a813EHp=0.3264).

BN
M
rlo

o B Wale BAol AFH 12F F ARTS 012+ 14123 271819 2(p=0.9562), thET-L
187+ 12.628] 2715+ tHp=0.3264).
HJut-e4 Wstd EdoA HF 125 & Al 0.76+ 11.733] S718F9(p=0.6819), thZz<
2.22+ 7.213] 7+231THp=0.0447).
AASAZE WaleF Bl 43 125 & AFS 001+ 0.08sec Z7F8FAa(p=0.4010), T2

0.00£ 0.03seco.= W37} §ItHp=0.5012).
Az} Wsler oA HH 125 & A2 0.00+ 0.03seco.z W37}t 1o (p=0.8075), T
Z7-2 0.01+ 0.02sec 7439 tHp=0.0183).

3£ 20. & Visual CP.T ¥g}=F (FA Seb)

ANE2 Hxz
p- p-
N=41 N=45
value* value®
n Mean+SD n Mean+SD
Baseline(#&2) 41 131.61+9.67 45 130.53+9.68 0.6078
12F (2 =24) 41 131.49+£11.82 45 128.67+£20.04

Change from baseline 41  -0.12+14.12 45 -1.87+12.62 0.5468  0.5563

p-value™ 0.9562 0.3264
Baseline(#&2) 41 3.39+9.67 45 4.47+9.68 0.6078
12F (2 =24) 41 3.51+11.82 45 6.33+20.04

Change from baseline 41 0.12+14.12 45 1.87+12.62 0.5468  0.5563

p-value™ 0.9562 0.3264
Baseline(&&2) 41 4.41+4.43 45 5.71+£8.01 0.3509
125 (2=24) 41 5.17+11.17 45 3.49+3.40

Change from baseline 41 0.76+11.73 45 -2.22+7.21 0.1655 0.2751

p-value™ 0.6819 0.0447
Baseline(2&2) 41 0.44+0.08 45 0.47+0.06 0.0802
FESAIZ 125 (& 24) 41 0.45+0.06 45 0.47+0.05
(sec) Change from baseline 41 0.01+0.08 45 0.00+0.03 0.3147 0.8228
p-value™ 0.4010 0.5012
Baseline(2&2) 41 0.07+0.03 45 0.08+0.04 0.0905
12 (224) a1 0.07+£0.02 45  0.07+0.03

Change from baseline 41 0.00+0.03 45  -0.01+0.02 0.1445 0.6167

p-value™ 0.8075 0.0183

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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Bl ADCS-ADL
ADCS-ADL-2 2A3A&ol dagt

7
o &4, F5317], F2HE, U7

163 7154

38 ZA4skE AAR, 2L Bal, salea tjaw
As AL 29

87D, olEE 5 234 ROz T
2 o,
B7HA5) WekE PP Seto2 343 st

glom, BTk FerS AT B} Y=t AF
E 218 0%, 12514 S4% ADCS-ADUQYAS 85
olck.

ADCS-ADL %4 sleF BAeld 43 12% F AW 000+ 22402 W8} gigier
(p=1.0000), ThZ=T-S 0.39+ 2.28 Z7}8}5THp=0.2794).

3 21 W& ADCS-ADL &4 WslsF (PP Set)

ANEZ =2
N=38 N=41 p-value” p-value®

n Mean=SD n Mean+SD

Baseline(2=2) 38 72.11+£2.56 41 71.88+2.62 0.6978

ADCS-ADL

12 (4=4 38 72.1142.70 41 72.27+2.49

~—

=3

Change from baseline 38  0.00£2.24 41 0.39+2.28 0.4458 0.5126
p-value™ 1.0000 0.2794

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline

73

L

724 Yo

ADCS-A

70

69 )
Baseline(&22) weekl 202 24)

» significant difference bebveen groups at p—value<(0.05

— AT c-eb-- 2ZHEF

<19 68. W ADCS-ADL ZZ (PP set)>
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# 22+ 07, 74 5783 ADCS-ADL(Y/38E &F H7HA<) ¥3E FA Seto2 243 A
ot}

ADCS-ADL &3] ¥l B4olA AF 127 & AIFTE 0021216 S71skAalp=0.9428), thr&
0.38+2.22 Z715F tHp=0.2595).

3% 22. W= ADCS-ADL 4 WHsleF (FA Seb)

ANE=Z =
N=41 N=45 p-value™ p-value®

n Mean+SD n Mean+SD

Baseline(&&2) 41  71.98+2.50 45 72.04£2.65 0.9021
ADCS-ADL 12 (2 =4) 41  72.00£2.63 45 72.42+2.62
=8 Change from baseline 41 0.02+2.16 45 0.38+2.22 0.4573 0.3889
p-value™ 0.9428 0.2595

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline

74 -

L

72

ADCS-A

70 -

Baseline( 2#H22) week! 2( 224)
« significant difference between groups at p-value<0.05

—— | ANBE ---k-- 2T

<19 69, WEH ADCS-ADL E&(FA set)y
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Bl SGDS
SGDSE 0B A B FLHAEDA, JhleE 4Es YEF gt e AY
o) !

[e]
3 9eFo AA FHL BE o] TAHA gt T BASL /T YoM wAFelAe
S2ZHe AEShL SR FEI AL glom, AUl B25E SRS 4TS
BEEReR

Table 23& 0, 12504 S8 SGDS(=l- %23 %) ®3sE PP Seto & A3k Ajolth
SGDS w3 EAdA AHAH 127 & AT 0582727 7HAsHR a(p=0.
0.29+2.5774 743 THp=0.4704).

3 23 " SGDS T4 Wl (PP Seb)

A3 ==
p-value® p-value$®
N=38 N=41
n Mean+SD n Mean+SD
Baseline(& &2) 38 2.87+2.41 41 2.98+2.42 0.8443
SGDS 12 (2 24) 38 2.29+2.15 41 2.68+2.38
=& Change from baseline 38 -0.58+2.72 41 -0.29+2.57 0.6318 0.4600
p-value™ 0.1972 0.4704

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline

o

SGDSEE

0
Bazeline( & 22) week] 2( 2 24)
* significant difference between groups at p-value<0.05

—— | A BT «--k-- 2HEE
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3 24E 07, 1250014 43¢ SCDS(=81- ¢4 %) W3lE FA Seto 2 4%k Ayjo|t},

SGDS wWalE HAolA Ax 123 T AFTLS 05142677 At i(p-0.2258), tEFe
0.22+2.48% 72815 THp=0.5502).

N=41 N=45 p-value” p-value®

n Mean+SD n Mean+SD

SGDS Baseline(2%&2) 41 2.85%£2.34 45 2.87+2.42 0.9799

58 12 (2 =4) 41  2.34%£2.13 45 2.64%2.37
Change from baseline 41 -0.51£2.67 45 -0.22+2.48 0.6024 0.5110
p-value™ 0.2258 0.5502

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline

[}

SGDSEE

0 T -
Baseline( % 22) week] 2(224)
* significant difference between groups at p-value<0.05

—— | AET ---k=-- 2EF

<9 71 == SGDS FR(FA set)>
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W VR
IMRIE H2079) 2542 A7) 80e) A58s= Yepjol

Blood Flow, CBF), &=

ol% NZHsle] HojFE

4 ol

o, o] u HiHFe FFAHL 5#4\]401 lc] @0“ a‘{Celrebral Blood Volume, CBV), | & Cerebral

n|gic}, A3 thetwd FAFe)skatol A Nordic Brain Program-2 O]J‘ls}@] B35

£ 5% 0F, 1250l &A% MRl (7153 A7]-8HIG4) HEE PP Seto 2 431 Ayjolt).

2

Hippocampus 91| ¥} 244 HH 125 & AT 120+ 6.66 S715HA

Z78 043+ 3.74 7128 tHp=0.772D).
Temporal lobe #-91¢] Wl B4 HdH 125 & AF
27 153+ 4.59 7438 tHp=0.4109).

T(p=0.5814),

T 192+ 16.00 Z7k8k%T(p=0.7134),

Posterior cingulate gyrus F-912] W3l BA4o4 A3 1257 & AP 0.25+ 517 7433 2(p-=
0.8830), Tz 3.11+ 3.99 743 tHp=0.063D.
3 25 W fMRI W&} (PP Set)
ANEz ==
B 4 N=38 N=41 p-value® p-value®
n Mean=SD n Mean=SD
Baseline(&=2) 10 0.21+£6.91 7 1.19+1.29 0.6697
125 (8t24) 10 1.41+1.19 7 0.76+£3.74
Hippocampus Change from
10 1.20+6.66 7 -0.43%£3.74 0.5680 0.5913
baseline
p-value™ 0.5814 0.7721
Baseline(&=2) 10 -2.41+13.05 7 1.71+4.13 0.3704
12F (2 24) 10 -0.49+7.57 7 0.18+1.24
Temporal lobe Change from
10 1.92+16.00 7 -1.53%4.59 0.5320 0.7468
baseline
p-value™ 0.7134 0.4109
Baseline(&&2) 10 0.40+4.77 8 2.98+2.89 0.1984
12%(8t=24) 10 0.15+1.76 8 -0.13+1.54
Posterior
Change from
cingulate gyrus 10 -0.25%5.17 8 =3.11+£3.99 0.2161 0.9385
baseline
p-value™ 0.8830 0.0631

*: Compared between groups; p-value by Two sample t-test
**: Compared within groups; p-value by Paired t-test

$: Compared between groups; p-value by ANCOVA adjusted by baseline
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FEH N AF AR

B A HeAFHe] §FA WrH= ADAS-cog %4, ADAS-cog 7199¥, ADAS-K, Visual CP.T,
ADCS-ADL, SGDS¢] W3algko 2 Az tze /X ATE 24 9 njwsle EAHoZ 9
gk 2pol7} A HrlsATh

ADAS-Cog FH(71998, dosd, Fa58 A A4 WstaS PP Seto 2 #4938 AdjolA 4
H 127 T ANFTFS 117+ 2798 749 aup=0.0140), thRTS 141+ 2834 ZHAETh
(p=0.0028).

ADAS-Cog F3(71918, 058, 53] dA M) HEHE FA Setoz A3 Aol A
F 127 3 AFFS 12142774 7H48F 1(p=0.0078), thzT-S 1.38+2.70% 7+435FTHp=0.0013).
ADASK &4 Wsle PP Seto @ HAM% Adela HH 12F & AP 1.22+ 2908 #4319
(p=0.0136), 2T 141+ 2.96% 7+43FEtHp=0.004D).

ADAS-K %7 W3}= FA Seto g 243 Adjolx AF 12F F AFT 1.28+ 2888 ZAasa
(p=0.0069), ThZT-S 1.40+ 2.8341 7r243THp=0.0018).

ADAS-Cog 71998 &4 wWslekS PP Seto & BA8 AxtoA] 43 125 $ AP 059+ 2554
74319 21(p=0.1644), 1‘412%—8- 121+ 2367 7433 thHp=0.002D.

ADAS-Cog 71998 /HEIAEE 2 AAX A Wstg BAoA HH 125 & AFEL 007+ 0438 =
7¥&t 1(p=0.3231), th= % 0.32+ 0.827F 7rA3kd(p=0.0176) 43 3+ EAACE 231 2}o]7}
UERSTHD=0.0101%).

FA Set 4% PP Set £43 fAg 29E ATk

Visual CP.T(NZAEAAD WsleEkS PP Seto &2 243 AajoA Auhess= 43 125 3 A FTol
0.05+ 14.673] 723819 3(p=0.9825), tiZT& 2.24+ 13.143] 728} ti(p=0.2806).

TEORS Wl oo HFH 12F F AgTS 0.05+ 14673 F718931(p=0.9825), txT-&
2.24% 13.143] Z7}3+9tHp=0.2806).

d

rlo
—

olr

BN

ll

O

FJuke= Walar EXoA AHdFH 12F & Al 0.84+ 11.843] 71519 1(p=0.6635), tZT&
222+ 7.478] 72315 THp=0.0644).
AU AIZE WEler EAoq HFH 12F & AlFEES 001+ 0.09sec £7F5F921(p=0.5286), thZ-&

0.00£ 0.03seco-2 W37t 1A THp=0.6956).

A W EA0A A 127 & AP 0.00= 0.03sece®E Wt gl o (p=0.8521), T
2 0.01+ 0.03sec 743+ TtHp=0.0203).

FA Set #4% PP Set #43 fARRE 275 BT

ADCS-AD(E/JAE &5 H7IAS) T4 Wslds PP Seto = A% Adox HH 125 & Al

T2 0.00+ 22402 A7} §IoH(p=1.0000), thZT2 0.39+ 2.28 S7F5FATHp=0.2794).

FA Set 4= PP Set HHFJr AR AAE B

SGDS(=Rl -4 %) HelES PP Seto.2 EAgH AdjolA] A3 125 & APTFS 0.58£2.724 74

A T(p=0.1972), hZTF-L 0.29+2.5773 7HA3FATHP=0.4704).

FA Set ¥4 % PP Set £43 fAsH 295 EATh

MRIC )52 273894 W3las PP Seto 2 #2493 Ayl Hippocampus H-9+ 43 125 &
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Adiol 120+ 6.66 2716t a(p=0.5814), =& 0.43+ 3.74 A8t tip=0.772D.

Temporal lobe F-912] WMl BAolAq HH 125 F AP 1.92+ 16.00 Z718H33p=0.7134), i
Z7-& 153+ 4.59 74k tH(p=0.4109).

Posterior cingulate gyrus 919 ®sleF E4oA HH 125 F AP 025+ 517 A3
(p=0.8830), &I 3.11+ 3.99 7+43812tHp=0.063D.
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- ANExzA gL, 3BT, A0CHUSEE 75%] A 6 /MLt AZAZIHA HAF Fr]=
270d 4o = AY
- Alg@71zF - 2018. 02. 15 ~ 2018. 10. 22
- A AGFEE Ve 2 74 Al ek 1Y
(4) AZAHE AFAH
z7 25C 35C 40C
Z1ZH70€] | Nobiletin R A& Nobiletin R ZFA] B Nobiletin R 2+ B
0 28.732 k2l 28.732 )| 28.732 s}l
1 27.513 )| 27.796 <l 27.875 el
2 27.104 ghQl 27.267 k3l 27.133 o2l
3 26.971 kel 26.890 o2l 26.785 sl
4 26.335 g}Ql 26.130 o2l 26.035 o2l
5 26.106 o2l 25.952 o2l 25.895 o2l
6 26.063 2l 25.659 o2l 25.641 o2l
6 5713 A=
A TFEARAA VIR (EEs ARHE)FT Nobiletin®] g Aol we} “AgFE
=7 9 FE7IE v o] 4=E3h
SEXNE | 93K | 2E(0) S| HA™HA (Y = KX + B) A8A =+
25 Y = -0.41393x + 28.21664 0.89012
0XpY 35 Y = -0.50157x + 28.42271 0.96188
Nobiletin 40 Y = -0.51182x + 28.40682 0.95113
25 Y = -0.012803x + 3.8706 0.8406
1X}2 35 Y = -0.027301x + 3.8836 0.9046
40 Y = -0.073330x + 3.9006 0.8177
DY =KX +B(Y: AN XF A@F= Axgk X - AR77 K % &)
2) Y = KX + B ( Y=LnAe, B=LnAO0, Ae : A7 F2| AdadE ] @PH% , AR A AEFY NS
X ARV K S =S )
> A == AHoA 0z HEgolA 7 & ABATE JHAERE 02 §ESA S mEE
S & 4 AY. wEkA Nobiletin o] 0zF ¥F-8-2] 9] wb-g& 5= A<=(K)Ql K25C =-0.41393,
K35C =-0.50157, K40 =-0.51182 & ©]&3}o] 4R (Ea)E 4t=<ot.
(6) &=of gt FAAE &3l A(Ea) 4=
- A B2E% 03} HES2 9] HESEEASTKE ofElY 2 vESA S &85t &Y
A(Ea)E oo} Zo] 3ot
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o] Wast,

R Tk =
== | s BB r (Ea/R)1/T)
1T K LnK (7] = -(Ea, +
(C) K) |l @ARAS)
) LnA
0.4139 | -0.4182 LnK= —7991X +
25 | 298 | 0.0033557
y 3 4 96.32
0.5015 .
4| 35| 308 |0.0032468 0.13606 R* =0.906D)
. 7 1.987 0.93512 | Ea/R = -7991
= 05118 (R=1987)
40| 313 | 00031949 | | 0.95138 Fa(Kacl/mole)
=-15878.117
s ol U9 s weA (A : olElUS A, Ea : BASUACallmol, R : A AL T AdLEEC
+273), K : vk-g& T4 )
15
y = -7991x + 26.32
1 * R? = 0.9061
05 S
0 s - "“‘“
000315 00032 000325 00033 ~-0Q035 00034
-0.5 =
-1
() AR e LE T VEEEAFK) BE
- A¥AFo 1@ Yy AL fE5EEY T AT OH, dA) Ads &= 7H?25, 35,
40C)L T8y Et 19 F55E EF HHY3% Aol ojyr g, FFAA 7T A7 A FHS
Az PAAE $EUR AT LEE JFOR UEAS e RTINS Ha,
O eETRelAY LR fAASE AES] AYHA 2 Triol U@ WeEEAS
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ME -09 10 63 133 189 236 258 263 224 155 B89 16
eI -08 1.2 54 125 170 218 245 258 225 160 94 24
8 El 00 19 72 133 198 234 254 264 217 155 101 31
ci+ 23 38 92 146 217 229 250 260 206 158 110 45
B 17 30 80 139 194 225 254 260 220 169 116 53

E 35 45 89 138 200 215 244 264 211 166 124 65
B4 47 54 85 139 188 210 =23. 261 221 181 136 789
Z4E 2.2 ER B2 121 200 210 238 258 202 160 99 49

H=F 74 72 104 151 188 220 256 264 232 192 152 100
He 2 3 8 14 19 22 25 26 21 17 11 5

> =AEF 14, 2€, 3¢, 11€, 12€0G/H€:1529)9] Hr]&2 0~11C, 4€¢ 13C, 5€3%
10¢ @271€:619)2 17-19C, 623 942/ :614)2 21~22TC, 7€ 827 €:61¥)S
25~26C 1 Aoz YUEyth

ofdl wet 2 #%F A 14 2% B a4 wEdrs 10C3052¢), 15T E0Y), 20T
(61<), 25C (61¢), 0C (61 = st FT7I7T k=] 7= A&t

25(C) 25(K) T Ea/R LnA LnK K
10 283 0.003534 -1.920194 0.1465791
15 288 0.003472 -1.42475 0.2405685
20 293 0.003413 -7991 26.32 -0.95328 0.3854745
29 298 0.003356 -0.4978 0.6078664
30 303 0.003300 -0.0503 0.9509440

*ARERA ool WEA0S o] &8st MEEEAFI0E E

o) LnK10C = —(-9853.8789 x 0.003534) + 32.4702 = -2.35345, K10C = = 0.0950411
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33 AR A5 - kel AF B AVl AddA] o7

34 |Fa3HE AISHRES AT

ol

b st

35 |FasAE e s

11 |98 AL 5 Y= A% 24 S

12 |PISAREE ATAD 2 2

43 | QP EARAR

5. 71 AFAD) 714 R ATl B3 A=

51 [ FleAREE ALR] AU D BAAE 2
* of2] W3 LODS] AAHA

EEE AR

5.2 } N
AAEEES] A 2 TEERAENN 5 AR FD
e R(EE ATDE) AP

5.3

-

6. frafi=2l g

6.1

2
FAED 4 B
3

# el 74 BE) ABAAA L BUAE 2F
g

62 |frahEdl 7t mHs

Bar 37} g2 74 % 2

6.3 |(cl: Fol=a, MAE )

o = hl
64 |FEAGES, ARk DR D) A
7. A B A7 (YAEAE ) )

71 RS AR

72 715 4E B dd =40 g HAAG A R

73 |(AHTF B AR

74 (RAHEANE R

=49 3| F o] 54 A

7.5 |* GLP7]% -
o] ojm Y MEEAEHYAY
= T

8. 7154 W& # o &3 A=

8.1 (NEHAH
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9. AATE, AFEH, AA Al FAAR 2 O A AT A=

[{e]
w
o
Y
>
N
L
%

<
e
!
kY

AnEzRe| NRAGY A7 ISHAE ASRIA ee thest 2k
g = T8 W&
459 A7t FE2E
. A= Bitter orange (3}7:Citrus aunrantium, AF&%$] : Peel
7% .
Nobiletin
RBEE

A= AA E(Citrus aurantium L.¢] #3]) - AH - 35 - o3 - ¥ > BRAx - 2

I BT L

D A% 1 &rrt e A Egelnt
2 7% EE AE *é% © Nobiletin 232~347 mg/g
3) d(mg/kg) : 3.0 ol&}

4) F1)A(mg/kg) : 2.0 ©]35}

5 7F=H(mg/kg) : 1.0 °]&t

6) F-(mglkg) : 0.1 &t

D oAdTE . =X

715(AE) | AR Adioln, Addyed tig Aol MAEE FAIANE7H
AE A | & T3 AE
AFEok 58% (B2
oz (0.51 ppm)S A 9] 3

. T 2
A

R 2E vaE

4 9 |[A37154F 154 28 R A1EFE A0l B@ TH0 w5
@RE (YHE 5 Al B9 47 9E 3 ADAAL Y AR AN
of wWel 58F & AETA Al 10 YNAPH, 4 HF T AREF 24
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AERE W ol ST

AH A | =9
- 9= AEFFA (Food standards agency)®] health claim listell A “citrus
aurantium”& 2 8-24, AE/AF2H ToE FA
- iyt BARe]l “Natural health products ingredients data base® Zgofl A
“Citrus aurantium”e] 5=}
Qb AE DB : AALE AZ4FEE 9 citrus aurantium(bitter orange)<]
e BuA, FAZ|F BRuA 92 @ dolguol 2 AMAN, iR
A9 SR A ] EAZE itk HAEo] glou), w@e 9ko) bitter orange feel
AR AR & HFHE of”olY Aud} Abde] i Bart Ao 2y, BER A
Aol AJBATE WA YA FR(H &g reference’t §le) £ A=
o]Fd U AZEd w2, kA gk g A7/ JAHAT AA
Aol A7 fle e E FIHAS
o AT ALFEFEEA 400mg/Y
o AAYT ] YEAHHZ 0.99~2.329/
o NEE= 989 dE AHH:
- g EAA =3 9 7SRRI S A2010-335, AT uto] 2)9] A7}
FE F= EE=Y A A dY AdFHFol oF 14g/d oot B A
ARQ A7 FEES Y ATl 400mg/d |22 7] 37t 7led ¥
AHFF H7H  sRY 1Y dFHF] 9
o A71eF e ZAR AH AHFL stk Add
o Y AIHAES] JAHGEAHNAE Y HHTFS 400mg/d o
o 135 WHE-Eo] Al¥ZA 3 NOAEL#-S 2,000mg/kg/d o]z HiEgon o]
£ 60kg A% ADI #toZ $HaKSafety factor = 100)3HA] ='®  “1200mg ©]
7 ]l
= ol AL “AAFEE ‘Y dY HHFS it AdkdEn
(ﬂjj% NPEAS ABE FUT o dwhe 2L 228 BuHA| okgtd (400mg/day)
e
° 90 WHEFo ZAHAAEIE
- FA7IZE T AAREES gllen, SRR AdEZ 7l Eol
A S
=X A9 “A7+F2E" 9f NOAEL %2 2,000mg/kg/day= Kl =3+

o B3] Fo B4 AFFH =)

- Ad=4 5000mg/kg &B7HA F4G8HE o) 2ol WAHA K, U
2o A ALD#ko] 5000mg/kge 3]sk ACE Hil HAUS.

[fFAH =

- Bitter orange (Citrus aurantium L)¢] NOEL #t2 300 mg/kg, NOEAL 2 </
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e A | - A ol
o AFHA Fo|ALe}
OJALY. Tl =0 H =] =
A3 Al AR g F=RREE M A Fo| wigyoh
Zoiar | =AWE
T I Aggss A¥E A LR A9YE A BEHOE “YiR g Sg
B = AYdta Ry
AR 7158 | dASTY M ==
A7 rE=ZE T X Q)
[FAHE E]

oAl A A EZF SH-SYSY Ao A Nobiletine] AAME HE a3}

A ZAAE o] BoJlle AeE Iz HO0,5 AAAMEZ SH-SYSYAZ
o 12h B HsPe& w, MEo 60-70%7F AEIIS. T,
Nobiletin 10-300M< 37 Agstis woll=, APES A7 /9%
o2 7+ASIR o, Hoechst 33342 staining& 3}e] DNA ladder #A4<

ANEBAY |83 A3} Nobiletin H71=2 743
o PC12D Al &<l 4 Nobiletine] A4 &7 44 &3
Rate] ZAAZZE cell linee2 <& 3 PC12D AlEol| Nobiletin(10, 30,
100 OM)= A Agstds o, FY&8d ABE719 s U3
ot =3 Nobiletinell &3] 7]jojup A2 7hadd #HA" odFSd
AAe] 2 RE 9o A3t CREBS EA3A AT
(AL E]
oAb 1-422 7|EARE b2 BY, AAAds A4FEE (50, 100
mg/kg/day), 45
- AZFEE 50 2 100 mgkg AHATL F5395S Aoz F7AF
(vs Ab(1-42), p<0.01 and p<0.05)
- AZFEE 50 2 100 mg/kg AF TS escape latencys FoF o2 FAA|
2
(vs Ab(1-42), p<0.01 and p<0.05)
soa | AZt5FEE 50 9 100 mg/kg AFT swim distanceE FJHO 2 FAA

7
(vs Ab(1-42), p<0.01 and p<0.05)

- AZEFEE 50 2 100 mg/kg A3 - probe trialol A crossing number<
ogHxoz Z7AZ (vs Ab(1-42), p<0.05)

- AAFE=E 50 ¢ 100 mgkg AT thEdE 2 osfivixz W AchE
activityg fo]d o2 ZraAF(vs Ab(1-42), p<0.01 and p<0.05)

- AZtF2E 50 9 100 mg/kg HAATS tixad 9 sfiutzd o AZzAE
e od g (Bax, cleaved caspase-3)S 7HA, Bel-2 o S H
om o g 27447 (vs Ab(1-42), p<0.01 and p<0.05)
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HAAHGAEIN® - A WY (18, APAAR -

2l
o17Fd 44<1(n=100), 400mg/<, 12 F+RCT, DB)

- ADAS-cog %4 % ADAS-cog 719 € fold F7Hd &= diHl, p<0.05)
=1}

A HY (“18) , AFAYA : F45
F84 W7l ADAS-cog 3, ADAS-cog 719®, ADASK, Visual CP.T,
ADCS-ADL, SGDSe] ¥steFo 2 Adea) vizate] M A=E 24 9 vlwst
o] BAXHOE {og 2|7} A=A BT

ADAS-Cog FX(71998, dolsd, a5 A A4 Wl PP Seto =
B3 Aol A HH 125 3 AP 117+ 2798 7348k a(p=0.0140), o
T 141+ 2.83" 743 THp=0.0028).

ADAS-Cog 471994, dsd, 85 A H9) MeFE FA Seto =

¢

BN

ST BAE Aol AF 12F T AFES 12142774 7H48 1(p=0.0078), thz
A T2 1.38+2.704 7HAa3FAtHp=0.0013).
° ADAS-K %73 W3S PP Seto2 EAF ZAdfod AF 125 F ANITe

122+ 2904 7A39a(p=0.0136), WETL 141+ 2968 T3
(p=0.0041).
ADASK ¥ wW3l= FA Seto2 A3 AoA AF 12F F AdFe
128+ 288" ZAsra(p=0.0069), wETE 140+ 2837 AT
(p=0.0018).
ADAS-Cog 71918 %74 wislekS PP Seto & BAE Axolx 43 12F T A
P 059+ 2554 7HASAT(p=0.1644), thZFe 121+ 2.367 A3t
(p=0.0021).
ADAS-Cog 7198 /MEEE & AAAA At B40A 45 125 $ AF
TS 007+ 043" 27k a(p=0.323D), thzTeS 032+ 0.82% 7Hasie
(p=0.0176) 45 w3t TAHLZE Fo|gk AFo]7F UERSTHP=0.0101%).
FA Set 4% PP Set 43} AR A5 Bk

71k A | - AR gle

M 85 745E 9ste], amyloid beta 1-42 (Abl-42)&2 ¥-3tsh<s
58 vtf2of ALFEFES FAS 3 NMAF=E AEE BHE
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Aol AR AGFEES 2PAFEHeE Alxd AdFEEs ARSI dxE
Aze 7oy ZAadsh ol U (obiletin AH&3HAT
oo =

NAEsEEZEE 8% % C57BL / 6] vh¢25 AbEston, 794 &<t &5 T Fo
ol AHEATE w25 12 AZEY HdFrIeh 2% 23+3C, £5 55+15% Z31f
Ab5-3} S T

n 7)Y ERRE
o920 7198 EAFES 9] AR 1-428 FASHTh nfeAE npH AR
p 142 E= 2EAL FYH T, 57114 Js0= 3T
D iz (Vehicle), 2) Ap 1-42 ©= T, 3) Ap1-42 + A4FEE (50 mg/kg) T, 4)
£1-42 + AZ4FZE (100 ng/kg ) 7, 5) A 1-42 + Nobiletin (30 mg / kg) . =EE v}$-
zoAl 4 F3 (28 &) &4 FEes AT FANG EE vhtae 39 A F539 AY

ml‘
2
)
lo
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polt
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2 #YsgE, 7Y ¢ £FUE NG A F, 282 Aol Yol M=y £y
A&-E At
Sacriﬁce,',
Vehicle or ) I_’:lssi\-'u: I Morris water maze |
Drug administration avoidance test
Day 0 Day 1 Day 15 Day 17 Day 22 Day 28
Vehicle or

p-amyloid (5ul/2.

injection

FAHAG AGE U HHOR 3Y dkom AAHYU 15UM, BT
} 3)

Smin)

<j—1'j/]: 72 == ]CHE:] 7H/ﬂ/\]64 J,}JH)

Z3ro] Aoz 29 FYo YHAIE oA upa
Aas} ol gl 7] AL 7] A vl gt

o zHFYEog A ARG ¥ 24 F3 oz

Al Al E o, 2ol AAE Tl ASst=E FHHNT vhAs2 60
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