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RE A3 Ayl ANOVA (one way analysis of variance)Z o|g3dle] EA A, FoAalo] aA=E A
ARHE-Fu-Al&2 A (Student-Newman—-Keuls Test)E AF&3te] p < 0.05 5 o|3tolA] Fo4H AAS
AT

AAd 1. 2BA 2289 Ax

A9 (FEAE, AL, dEN=)E dxstel 249 &, AW £ 500 g o w® 2,000 nLE 7kste] 80
CollM 3ARE <k 87 37k FEeha o) B A w5ste] 51.5 gof AWA HEE FEEE FEEAT

AAd 2. 29A FEEEFH AE9 28 2 34

2-1. 233 FEAZY (Gluco-obtusifolin)e] ¥z ¥ A

A7) AN 14 FEF s 225 51.5 g2 A7 Ao Ay FEEIXE  HEL (20 11 > 1
1v/v)& &F8&vE AMgste] A=vtEaguE AArste] uhg liﬁizwﬁﬂﬁ E°§-%@£ e &=
A SHee] 10718 B o R wrdlon, oAl WA 28 8.4 g& Ayt Aol

FoWEE 5 (15:1:0.1~1: Wv/v)S £E42 2183819 I2rEaddE A8ty 95 32
ntEa A FAdSd S UEE AES Fetn wFete s BEAAE e 253 SFAEY

[e]
(Gluco-obtusifolin) 36 mgS +538}t}).

AeS ek

'H-NVR (DMSO-ds, 400 MHz) &: 12.76 (OH), 7.87(1H, s, H-4), 7.74 (1H, t, J = 7.9 Hz, H-6), 7.64 (1H, d,

J =7.0 Hz, U-5), 7.34 (1, d, J = 8.3 Hz, H-7), 5.02 (1H, d, J = 7.5 Hz, H-1'), 4.42-3.06 (m,
glucosyl-1I), 3.89 (3H, s, OCH;), 2.43 (3H, s, CHs);

13C—NMR (DMSO-ds, 100 MHz) &: 188.0 (C-9), 181.4 (C-10), 161.4 (C-8), 154.7 (C-2), 153.3 (C-1), 141.5

(C-7), 136.5 (C-6), 132.6 (C-3), 129.7 (C-11), 125.2 (C-4), 124.6 (C-14), 124.1 (C-13), 118.4 (C-5),
116.9 (C-12), 103.8 (C-1'), 77.4 (C-3'), 76.4 (C-5'), 74.1 (C-2'), 69.8 (C-4'), 61.5 (C-6'), 60.9
(OCHz), 17.6 (CHs).

A7) AAe] 2-13F FYE wES FAS IS S BAAE e SFF-olS-HEH-FF4 (Gluco-
aurantio obtusin) 70 mg= F53F ).

1H—NMR (DMSO-d;, 400 MHz) &: 13.08 (OH), 7.78 (1H, s, H-4), 7.43 (1H, s, H-5), 5.16 (1H, d, J = 7.3
Hz, H-1'), 2.28 (3H, s, CHs);

PO-NMR (DMSO-ds. 100 MHz) &: 187.6 (C-9), 179.9 (C-10), 156.2 (C-8), 155.7 (C-2), 155.5 (C-6), 147.3

(C-1), 141.4 (C-7), 132.4 (C-3), 128.2 (C-11), 125.9 (C-4), 124.6 (C-14), 123.6 (C-13), 113.5 (C-12),
106.2 (C-5), 100.3 (C-1'), 77.3 (C-3'), 76.5 (C-5'), 73.2 (C-2'), 69.3 (C-4'), 61.1 (CHs), 60.5 (CHs),

60.4 (C-6'), 16.5 (CHs).

-3. delg 2y (Alaternin) 9] #7 2

0_1_4

A7) AAd 2-13 Bdd

olo
ol
o,
o

FPste] 7] BEAXE ze= g Ed(Alaternin) 5 mg

'H-NVR (DMSO-ds, 400 MHz) &: 12.02 (OH), 7.47 (1H, H-4), 7.08 (1H, H-5), 6.52 (1H, H-7), 2.34 (3H, s,

_10_
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CH3);

13C—NMR (DMSO-ds, 100 MHz) §&: 190.0 (C-9), 179.8 (C-10), 164.3 (C-8), 165.6 (C-6), 150.1 (C-2), 149.1

(C-1), 135.5 (C-3), 131.2 (C-11), 122.9 (C-14), 122.8 (C-4), 113.9 (C-13), 108.9 (C-12), 108.5 (C-5),
107.1 (C-7), 16.2 (CHs).

2-4. A AVE-ETFF

<
>
[

(Chrysophanol-triglucoside)?] #2 % 54

A71 AAlel 2-19 Fde dbg FAHE FdEe gy BEAXE Ze AgATGE-EfEFIAE
(Chrysophanol-triglucoside) 10 mgS 53t}
1H—NMR (DMSO-ds, 360 MHz) &: 12.90 (OH), 7.76 (1H, t, J = 7.6 Hz, H-6), 7.72 (1H, brs, H-4), 7.66 (1H,

dd, J=2.0, 7.6 Hz, H-5), 7.59 (1H, brs, H-2), 7.35 (1H, dd, J = 2.0, 7.6 Hz, H-7), 5.28 (1H, brd, J
= 6.0 Hz, H-1'), 4.43 (2H, brd, J = 6.0 Hz, H-1'', H-1'""), 5.25-3.0 (m, glucosyl-H), 2.53 (3H, brs,
CH3);

13C—NMR (DMSO-ds, 90 MHz) &: 187.7 (C-9), 182.1 (C-10), 161.4 (C-1), 158.3 (C-8), 147.6 (C-3), 136.2

(C-11), 134.4 (C-6), 132.4 (C-14), 124.4 (C-4), 122.8 (C-5), 121.4 (C-7), 118.3 (C-12), 118.3 (C-13),
116.8 (C-2), 104.2 (C-1'''), 103.1 (C-1'), 100.5 (C-1''), 88.2 (C-3''), 77.0 (C-3''"), 76.5 (C-3")
76.2 (C-5"''"), 76.1 (C-5''), 75.8 (C-5'), 73.9 (C-2'''"), 73.5 (C-2'), 72.4 (C-2'"), 70.2 (C-4"'"),
69.8 (C-4'), 69.0 (C-4'"'), 68.5 (C-6"), 61.2 (C-6'""), 60.8 (C-6'"), 22.0 (CH3).

2-5. L 2-FHREFAY FFZIAE (Nor-rubrofusarin glucoside)?] #2] 2 5A

il

A7) AAle 2-17F U vES FAS T s BAAE e =2-FEIFAYE FFIAE= (Nor-
rubrofusarin glucoside) 100 mgs 5313},
1H—NMR (DMSO-d;, 400 MHz) &: 14.94 (OH), 10.33 (OH), 7.06 (1H, s, H-10), 6.72 (1H, d, J = 1.6 Hz, H-

9), 6.68 (1H, d, J =1.9 Hz, H-7), 6.16 (1H, s, H-3), 4.97 (1H, d, J = 7.5 Hz, H-1'), 5.10-3.10 (m,
glucosyl-lI), 2.37 (3H, s, Cls);

13C—NMR (DMSO-ds, 100 MHz) &: 183.7 (C-4), 168.6 (C-2), 162.1 (C-5), 159.7 (C-8), 158.3 (C-6), 152.3

(C-11), 140.4 (C-14), 106.9 (C-3), 106.5 (C-13), 103.0 (C-12), 102.5 (C-9), 101.6 (C-7), 101.3 (C-1"),
99.9 (C-10), 77.2 (C-5'), 76.4 (C-3'), 73.5 (C-2'), 69.5 (C-4'), 60.6 (C-6'), 20.1 (CHs).

2-6. FHRFAL-AE]QH] 2 A= (Rubrofusarin-gentiobioside)2] ¥] 2 AHA

A7) AN 2-1 BAE WE FAS AR ] BYNE 2 FRRIAU-AEeMeN:

(Rubrofusarin-gentiobioside) 10 mgg 53T},

'H-NVR (DMSO-ds, 300 MHz) §&: 14.87 (OH), 7.18 (1H, s, H-10), 6.93 (1H, s, H-9), 6.81 (1H, s, H-7),

6.18 (1, s, H-3), 5.06 (1H, d, J = 7.5 Hz, anomeric H), 5.05 (1H, d, J = 7.5 Hz, anomeric H), 5.00-
3.00 (glucosyl-H), 3.88 (3H, s, OCHs), 2.38 (3H, s, CHs);

13C—NMR (DMSO-ds, 75.5 MHz) &: 183.6 (C-4), 168.7 (C-5), 161.8 (C-2), 161.0 (C-8), 157.5 (C-6), 152.3

(C-11), 140.2 (C-14), 107.6 (C-13), 106.6 (C-3), 103.5 (C-1' & C-10), 101.1 (C-12), 100.8 (C-7), 100.7
(C-9), 99.7 (C-1'"), 76.8 (C-3'), 76.6 (C-5'"), 76.3 (C-3'"'), 75.5 (C-5'), 73.4 (C-2' & C-2'"), 70.1
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(C-4'), 69.7 (C-4'"), 68.8 (C-6"), 61.6 (C-6'"), 55.4 (OCH3), 20.0 (CH;).

2-7. ESEHE-AE QM2 A= (Toralactone-gentiobioside)?] H2] & &=

47 AN 2-13% F

gentiobioside) 15 mge

g 3RS st s BEAE e

tr

B E-FE] QU] L A|= (Toralactone-

'H-NMR (DMSO-ds, 400 MHz) &: 12.60 (OH), 7.13 (1H, s, H-5), 6.93 (1H, d, J = 2.1 Hz, H-6), 6.51 (1H,

s, H-4), 5.09 (1H, d, J = 7.8 Hz, anomeric H), 4.20 (1H, d, J = 7.8 Hz, anomeric H), 3.89 (3H, s,
OCH:;), 2.23 (SH, S, CH:;);

13
C-NMR (DMSO-ds, 100 MHz) &: 166.8 (C-3), 162.6 (C-1), 161.3 (C-9), 157.4 (C-7), 152.5 (C-10), 141.5

(C-14), 132.3 (C-12), 111.6 (C-5), 109.1 (C-13), 104.1 (C-4), 103.6 (C-8), 101.8 (C-1'), 100.9 (C-
1''), 100.3 (C-6), 98.4 (C-11), 76.8 (C-3'), 76.6 (C-5''), 76.4 (C-3''), 75.5 (C-5'), 73.5 (C-2'"),
73.5 (C-2'), 70.1 (C-4"), 69.7 (C-4''), 68.8 (C-6'), 61.6 (C-6'"'), 55.4 (OCH;), 18.8 (CH3).

Age] 1. ofMEZTHA2H A A A3 A

olxd ZFHof| | gtolA] A EA =4S dAwte] HH(Ellman et al., Ellman GL, Courtney KD, Andres V Jr,
Feather-stone RM, A new and rapid colorimetric determination of acetylcholinesterase activity. Biochem
Pharmacol., Jul ;7, pp.88-95, 1961)°l wig} 4=ah3}ic}.

w929 HE HEslo] 10u] F-3]2] PBS1 (12.5M sodium phosphate buffer pH 7.0, 400mM NaCl)ol ¥ $lar,
2 FUE FEE o835kl 500rpmell A ZAobA 1000 X goll Al 1037 A48tttk s el PBS1# Ew
E(Triton) X-100& H7Fakolal 302 &<k wukgh tha 10000 X goll Al 1043F A& ¢ & deds a4=
ARESEGITE. FES 5l & 1.5 ml ¥ &E 2.6ml, 75mM ofMEEILEH olriol=
%"“(acetylthioholine iodide solution 20 ), A¥H(Ellman's) AleF 0.1 mlE EF 4ojA 25 TolA] 303t
Amge & of7]e] EA8NE 0.4 nl WAL 30% A S 2 537 52t 410mmol A FFEE SHATE. ofAl
dEFdo| g gtolA] Asfs 3719 #3815 o] &3t AL, AFE & 19 YRS

(HL%E*OD u} LH}‘%*%%O.D)
X 1
R AAE (%)

dutal (D) |[SF3F A& 51.2 + 4.1
FE -0l TE O -JFFA 2.1 £ 0.3
olg}g = 10.24 + 1.5
g AdE EQZREIANC 45.50 £ 4.2
dukA (11) J‘i FTEIZFAY SFEIANE 33.2 £ 3.2
B2 FAA-ZNE] QU] QA= 12.22 + 1.8
Eaay_% ZE] QH| QA = 7.41 £ 2.2

ARd, 7] % 1ol YEh= vkl o], 100 ng/kgel si=ollA Z Ee] obAEF ol e ghotA

i)
ox
12
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AEs 23 SEAZA(gluco-obtusifolin), *0] FRZIAIHA ZFFA| = (nor-rubrofusarin glucoside)©]
Holdt oA &4& YEPES E153T.
w3k, 71 Hojd dA A4S 2= 253 S5 A1E Y (gluco-obtusifolin) g F&H oA €4S = 19 YE}

WA

A 2. Ael ATEErobA] (B-secretase) 84 A3 A
oAl dzetolmAd A ujd ey A a4l el A ERRAI(B-secretase)ddl gk As| &AL 3
9} o] EFo| A" WHEE o]&3dte] FaAFA T (Ermolieff J, et al., Proteolytic activation of

recombinant pro—memapsin 2 (pro-beta-secretase) studied with new fluorogenic substrates. Biochemistry.
10;39(40) :12450-6, 2000 Oct).

N ol

7|4 g NS A Fo g 714 (MCA)Ser-Glu-Val-Asn-Leu-Asp-Ala ~Glu-Phe-Lys(DNP) &
DMSO(dimethylsulfoxide)oll o] W&, G4ENS dAZH] WEl XA EoAI( B-secretase)E 0.1IM &
F OMHOIE WH (pH4.0)e Fo] ARESIGITE. Asur-gS A E4A8NT AEE&AS FHdtoe] 0.5 nl
cello] Y¥i 37C= xdd FFFL7jdA 107 <t FAAZ 5, dAdZFe 7|dgds 7hste] wb

[eXe)
= o=
A7, Alzkel] el o] 7] 34 328 nm 2 W= 94 393 mmoll A FFAd (fluorescence) S SA43UTE. dxT =
ABENS WYX gy 7)ol Sdd oz slo] A (fluorescence) S FATIG . A AL 31719
T2 28 o] g5t AT
F34 2

A A %) = (N7 7SS4 E / 2T 27He4E) <100

{0

APAR, = 204 Hi vpel Fo] dmatolmyd Auf Fate] lojA AAEALS TR ABE st B
HEl AT EbolA(B-secretase) A FA AN FAgiuE EfFgFZA]=(crysophanol
triglucoside), 253 oFF-HE L IFF2(gluco—aurantio-obtusin), x=° FHEZIZIAIH FFIFA=(nor-
rubrofusarin glucoside), &FFI-35AZw(gluco-obtusifolin), alaternin®] &% 0%@3; g A e
Ueta 9o 7 oA 84 AxE FF3 LHEQ 35 4(gluco—aurantio-obtusin), > 73 FFAZH
(gluco-obtusifolin) > o] FHZIALHA FFFA|=(nor-rubrofusarin glucoside) = alaternin = 8] A&

EgZFFIA = (crysophanol triglucoside) 98 &H<¢lstoitt.

A 3. 23EFHR o3 f=d AT 2EdSE o]8T £33 43

7t AEES Z17F 109 EY 80(Polyoxyethyl enesorbitan monooleate : Sigma, U.S.A.)ol| &<l & oz 71X
|FoE AFFASNL, ¥4 xS B§Had 10 ng/kgs FARIL gExzToE 100 EQS T8l

sl7] el 71AlE WS o]ty FEFo 0% Fo FHF A 2FEHTE 1 ng/kge] §HLR B
Foysliar (Ebert U, Kirch W. Scopolamine model of dementia: electroencephalogram findings and
cognitive performance. Eur J Clin Invest., 28, pp.944-949, 1998), A3 Zd}7l Fo 30-‘% T AE =S
H] & 8 2 3o Eal 20%9 YA & A=ZEE (guillotine door)o] €8] o]F% F8ow S04
QA ETh. olwl AEERo] A F 40x ool o F& Eoi Eol7HA & ?J—E 3 ol A] Zﬂ QA 2T
AR d9 F HUF o7 FHom Sold w7 e AlRbE SAETH 2
W ARl @Al 0.5mA0] M7 FAo] 3% FF AR wiHE S 524 H

st Algo] Bubal 2443 Fofl 2 AF S AdEgith. 7 2029 GAAT = AR2ERo] djal o] R &
o7 gito] T} Eojrb=d ZE = AIZF (latency time @ HFE AZH)E 300274 =48t AEE= Algho]
AeE 75399 53 7]oleo] F5& VERAT.

A7) Aol 19 opADZA 2elholAl B4 AAls AP T BAo] Holw o] FREFAY FF A

_13_
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5

=

=

JH

e
[=)

glucoside),

(nor-rubrofusarin

=

=
w
oot

(chrysophanol triglucoside)2] 2=

o)

%

(KFDA)©] el gfell whel g/de] IR vh-2%

o

E

o] =o]

o

L

=N

k)
w

gk Bl ¥R T 1

FoR AR

[0103]
[0104]

ol

2l E (Seoul, Korea)old 38t

jop-

S 0.625 ~ 2g/kge] &Fo 7 13

SR

1513
=

G 10 vhA e vhgre] 2

il

1

1

N

[0105]

A4

)
&

ban ey aa)

[0106]
[0107]

A

CEERNE-ERE L N

UERA] ekgrer, <l

=

=

oA =4z

0.2 - 100 mg/cml. & A}&-A] |

=
-

L

ol A 2g/kg®] &F7HA B

Al 1 - 1000 mg/kg, 54 -8A]|

[0108]

I

Awsht, ol

=
=

F71el 7] 28] AA

S

[0109]

20 mg
100 mg
10 mg
o}

A9 A=

AA A 1.
2]

714

[0110]
[0111]
[0112]
[0113]

i

or
N

Al

=
=

Fo] AbA

;ot
o

TH

0

[0114]

10 mg

AR 2. FA A=

[0115]
[0116]

100 mg

TH

!

A
or

[0117]

100 mg

o
ok

[0118]

2 mg

o) gAle] Azuol waa B

o
o

globd 4t why]

4719

Eal

[0119]

i

tol AAS

S

Ak

<
535

e

;ot
o
il
TH

ozel

[0120]

10 mg
3 mg
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[0124]
[0125]

[0126]

[0127]
[0128]
[0129]
[0130]

[0131]

[0132]

[0133]
[0134]
[0135]
[0136]
[0137]

[0138]

[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]
[0152]
[0153]

[0154]

ZIHSd 10-2011-0039762

SFEQ A 14.8 mg
kg Aol o] E 0.2 mg

e MEA Al wet Fr)e) dis EFsta Aetd A&l FHdste] AaAE Azt

AAA 4. FAA S A=

o] FHEFAY FFREIANE 10 mg
laBE— 180 mg
FARS B ST 2974 ng
Na,HPO,12H,0 26 mg

e FAAL Azl wel 1 HEF(2 m) F71e] AR FFeR Az

AA] 5. JA A=

=33 S5FA1EY 20 mg
o]’d 3} 10 g
Clas k= 5¢g
A A5

ol el Azl wek GASol Azke] AR ekel gD AEG

o
S HAAFE Jlete] AAE AATE Jtete] AA 100 wE - =
kel

o] FHEFAY FFIAANE 1000 mg
Hlebnl E£5hE o
HlEbR A obAElo] 70 g
v el E 1.0 mg
H] e Bl 0.13 mg
H] e B2 0.15 mg
H e}l B6 0.5 mg
H]EFY B12 0.2 ug
vl e C 10 mg
H) 2 €l 10 g
Uz elaloju = 1.7 mg
44 50 g
BERL 2 0.5 mg
FE EYE | e
FaAI1E 1.75 mg
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0.82 mg
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[0158]
[0159]
[0160]
[0162]

[0161]

fron

o}
o
I

0

~

pariy
o

il
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1000 mg

829 Az

o

=

163 AR 7. A%
T
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100 g
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ﬂ

ofy
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900 ml
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°©

7

=
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1
H

3]
3
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=
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-

1
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[A77]7F] 2008 129 01¥ ~ 20099 11€¥ 30Y
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ozel
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B Acquisition irial
1 Retenton trial
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i T I

005 0.1 0.2 THA .
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