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2, U% FAsAE A4el7t /e obuzel= wet fetel=-fx e AE ¥ A7 =4
Z J = T o
2

=
detel As5S 2 FRYES EPHE A7)

vl 4 7] &
H EvEE HdaEe 98 2 S4E gAR A 654 o) AT 2000 7] AAATL] 7.2%
2 u#gl At o] % , °o]#13 FAlEbd 20190 = 14.4

s o3, WA Fag Al A
AA Ao o3t AlgRL = FHSA EolEL e b, o, WAL, UASFatel o3 Al 4=
= el SUkskal vk 53], Hugol Srketa Absle] uH syt MEHA westel g w4l B w3}
oF #HE Ay 53|, HAAAE &4 ddd 5 AAES Foll gk #Ale] FulEa k. H=He A
- d=3to] W (Alzheimer 's disease, ©]s} 'AD'E} ¥)2 A AT A ¥ F AIHAF, TS 4
HEFol o] A & T 2 A o]of Al 39E HHstaL 3ol At AAA

olg|gt d=slojwyle] ERLS 3zl AR Mol AE FAHES AR FlFEoixE AAMHF A
(neurofibrillary tangles)¥ w=¢luk(amyloid plaques)S FAst= AS=E, o= tau Tl Io}st Q12ks)
amyl

=]
o} opZol= HElL FEtol= (amyloid B, °lst 'AB 'k eho] HHom 747k dojdria dejA vt

74 AD BApell A= o Rol= A
(presenilin) F7AFe] Ed™)Z A
T8 AAR A Avk. ARE A )
cleaving enzyme 1)7} ©A 223, A4E C 98 ZdAddS 23gk ghal Al A eA7E 2k A3 40
T 42709 @i 27-S o] Hr). 7ol Zedstel AAabe APPO] HIAEA dIAEES Aol o
AEEAHoZ AT, oo AAEALE 4314 ~Ed ~(oxidative stress)E €13 HAFAE w20 A
Azl ADO A HAEAE FALe] U2 kA 2] 2l Z(oxygen free radical)e] B4, RHEA AT
(reactive oxygen species, ROS)Z} 2 2kl <&A(oxidative injury)e] HAAANE stz o H<Q
(pathogenesis) ¥} ##A =] & Aoz FAHHL,

WA (amyloid precursor protein,©]dt "APP'e} &) TE: ZgAdH

©:

ic

o] AD A= AR 9 HAxE u¥], agla 2] , AEzg 2 u QoA o] FZol ot
AAAGEZA oA EF# (acetylcholine, ACh)] FF(level) #HA Tol TAo] a1 Yt} dA7FA] AD oF=
ar

o}
o] F FAL Wl dehus ARAGEL ojdow FUA ABAEE FAHoR 3 FdozdHgAl A
5 2=

I
]

~

(Aricept, Exelon, Reminyl ©)3 ZFEdolE A3aA¢ #|vFEl( Memantine)©] FDA 5¢1& do] A
T Fol Ak, SHAIRE olE GEL AAHom FgNE GIAIA Wolng WE Yo R XHIAY H

gk zl
3 AAE A FE AL o] B SFEHI Ut
g7, A7Aol(Plantago asiatica)= 717 (Plantaginaceae)ol &dl thid Rom $evel, T3 4
AE So] FolrJole} Folalo} Sxo) AAstE Fxe wmwbxeln dukE gwEo] Zela wAlHo] 9428
. Zo] Aol MxE T AL AARCERE), XNE AAACEGT)E o el AE e ojxAR
A8, BEE ® exdEdd gl ARgEe] gkom, Frid, weld | wElE 9 bR Fol] wol §hrE ol
Ao, olE ARELS FHFTHE At AR dHA 3
A7ole] Fo AT HEoR oFkol= FFAFO|=(iridoid glycoside)dl 2%l (aucubin)Z} EHELS
FFAFO| = (plantaglucoside), Z+% Z=H ES(sterol)F, ¢}l (adenin), ZF#H(choline), FN&(mucilage) %
7bE Aate] FfrEo] = Ao waA vk, ZAHo|e AN F8 AFE HIAR FE3h= Aol
T8 AY 2R E B0 BHoRRE oFW(aucubin) g #El - lston, EE o] Ao gtAtE,
GE wHRNE, SekEg, s o] 2E W "o sk A8 ol Rad vl ok, E=g dAHolE: ¥t
o] T/ AAAE o] &3 Fqdayte 1 Ul &4 At B Fatkst g4 A ET A AT S
Aoy, AAo] FEHES ofdREolE HE FE AbshH 2EH 2 g ¥ AMAAMES 54 A &t dg
ATANE A (T
old] & A5 iyt A3 F 1 Ao EE FuE= HAX FAAE 2T WA o P X5E
slo] EA n] L (phytochemicals)& HASIIL o|& oof, AFoet W A7 5aFe 982 aAstst glo] 2
SAEALS B gideR st HF EZ IS R FAC AA47SAEY AAE d&std gE
S wolazt sk, olddl 4 T FuUigl A - kR AES oo RE AR o 4hshA ZEHAZRE
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[WHE&-211]

Dried plantain(3ka)+ethanol{15I)

Shaking for 24hr
Filtering and =dding fresh ethanol
(repeating for S days)

Evaporation of extract (3509}

80y for in vive assey
Fthanol extract(260g)
Adding moderate deionized water(150ml)

mixing up
Pater layer Adding nrhexang(450ml ) offen aixing up
Stimes for 24hr
[
Besidue n-Hexane laver
hdding chloroform{450mI}
3 often mixing up 3 times for 24he
Residue chlorofors laver

bdding ethy| acetate{450ml)
often mixing up 3 times for 24hr

| I
Residue Ethyl acetate laver

2rd & 3rd fraction of ethyl actate layer for open column chromatograpy
(Eluted with CHCI3 :EtOH)

i
100:0 90:10 80:20 70:30 60:40 50:50 40:60 30:70 290:80 10:90 0:100

...._MI Thin Laver Chronatography

[ T T 1 T ]

1st band 2nd  3rd  4th Sth Gtk Mh 8th gth

High Performance Liquid Chromat ography
Date detsetion : P, 323 30m
COMMAS U, g ape "™ resuroe phince 2olumn. sizet 390 380 it

Molnic Fhase: Graglen: o - E06 rihamal 1D WALEF (ROTa 48 )
Ity ww iz LS iim

Rerjesching ¥ oumws Wil 435 meimdi

A7 FEEEA WEE, B oaxXad 4dF e BES 55 AMEE 4 o, npEFASHAE e
o ES FAo] tE fr18uE d4, S22XE, oE oM HEE AFEIY

shH, B gl wE FHegA AALFAW e ARE 2HES ZHo] FE2E B 4-H)d-2-WEA|H =9
AP o FHEHE FAE T 4 dvk. d Yoprt B Wi 2dES dHo] FEE Ev 4-Hd-
- EAH = A A ME B D AASA IA B Ao adE 2te IR FAAES 15 oY
St & .

2 dgel 2EL, FoE A 7] 7IAT FEAE o9 FUtR dstdor §E Jhes dAE 1F
ol xgsle] AxT 5 U ety o R L Jhed GAE Ads, A, 9AY, &% Adg, 9xE
22 &d ZE drEq g FAE, dEs 2 olE AR T 1 AR olE £Fst AT 5 e,
oo wel FdatksiAl, dFd 2 AdA 5 E 34 HIMHAE HUHE 4 odk. E=gE SAA, 2AA, AW
A, AFA 2 FEAE FrtgoR Hulste] =89, A8 fEd T g2 FAE AY, FqeF, A,
#g m= AAE AAEE ¢ Ao, © Yoyt 3 Bopo] HASE W O ® X Remington's Pharmaceutical
Science(# ), Mack Publishing Company, Easton PAC] 7HA|E o] Y= HWHS o] &3] z Al ulg} ==
Aol wE upghA A AA ST 4 on, olE dATtHoR FEHE TAl, HASH A=Y AlA, olE
AAE Azsh= W Ads TR E g o),
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Aol A@e FHB WEE 2Edzd g% A7 SHonRH M AZAE BE BYS A5 98,
AHAE A} Ade Aol ol FEEel FEUR 245

PC12 HEE aFA A/ FAA S 3-88F RPMI-1640 v Aol 4] wlekate] AE2=7F 10°-10° cell/ml 7} E90S w100
uMel 0,2 A3t ksl ~E

Ef ~(oxidative stress)E X3},

Cite =o]l 243 (deionized water)® 2]+, HitS H,0, 100 uM A&, V= H0, X8 A 48A)zF&<ek Vit. C 100
pMeZ AbA vl (pre-incubated)d wolH, HYETELS N0, A2 A 48x3Hs¢t Z7] & 5%(0.5

mg/ml) &2 AR w3t tolt}h. AkalAE &A(oxidative injury) - A EE DCF-DA o] A|o]E o] &3lo] & F&
P57 (spectrof luorometer) & &34 SA3I] Aol FE2EY AP S A (=1 #=x). Ax &4
(cell viability) MIT 3l ojAMlol& F3 SA4sI3Tt.

Tlolq RE ukel o], W00 Q% Atsld ~Eda FATE o] e FEEQ Fkol Hlgste] 7
298 gstglon, e AxEA(cell viability)> BHIEFH C A AHgwto] vl @A o] oets FE2E A
o] T2 A4S RIS ATt

1. AAo] &g FEF F4o] & F7&uE o] &3] +4

A" Aol (Plantago asiatica)% A= A2 FA whaEE F 3 kgo] Aol TS oehs Huf FIE 24
A ZHEQE 50 (shaking) 53] & & 79 w5Fste] dAe] dvg FEES 2AGT. FEFEEFH
S5 A3 AAT T FAo] wEl FAk(hexane), FEZEZFE(chloroform), olE olAlH|o]E(ethyl acetate)
o Z47) 33 ET & Aksh 2Eds i e B XS (cell viability(h))S &R ]°P°53+ Cat
& Elo]&<=(deionized water)x 2k, Hat& H0, 100 pM Hglt, V& H0, A8 A 48A17H5<k Vit. C 100 pM
AP ¥ (pre-incubated) ¥t o)W, THETES 0, A A 48A17FESE 247 thE AA(H1S ks AFE-E)
FE AHA F H2E IAFE AR Y% FHA S H3E dARE ARESE) Y% AWHA 5 (1S 2R
X5 ARl B WA 5 C2v FREXSS AR 23 A S GBu FEREEE ARS8
g A S5 E1S oldofAlH Ol EE A& Y3 AHA F; E22 oHolAHOEE AMES 8 & FHA
%5 B2 E32 odolAElo] EE AMEE] EE3 AWAl F)E g TEoIth. & 204 K vkel o] o EolAlE]
o|EZC] FHA #EF(E2) 2 AW FEF(E3)o] 7P w2 AEA 2Eds A @4 2 P 52 AlX
Sds HAS IS (&2 #F=).

2. ] dEolMHCIE #ES o F Hetd AfS FI E

o

7] GAlA TS =2 A @S Bl dEolMEH el EF] E2 2 E3FS & Ayt A Ay A=vED
23] (open silica gel column chromatography)& Al3Jsle] 3371¢] A~EE o= FHISTE. 33889 FAH]&
S CHCl;:EtOH 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90 % 0:100¢] 117 #3&

of oish Z7te] waE 3UA Adste] de FHol,

(]

39 (e "ol (deionized water)x@st, Hi-2 H,0, 100 pM A &<t, V= H0, 8] A 48A]7k=<t
Vit. C 100 uM Ab4 vl (pre-incubated)wol™, T E2(F33EE) W0, Xl A 4875 ME FEER
AR st wtolt),

% 33709 2R U ey 2EAWE FEIY 1 HE AR Ze 5 2ES AT, =39
3, 8w ME2 CHCl; ¢ EtOH =

M EZA (cell viability(%))e] 5 MZLS CHCl3:EtOHS] 90:108] &9 FH#A 2
80:20¢] FHA H&, 9H MZO (CHCI, : EtOH = 80:209) AHA £& 1580 MZS CHCl, @ EtOH = 60:409] A
A 28, 169 AEL2 CHCI; © EtOH = 50:50¢] WA 38 2 1890A &2 CHCI; @ EtOH = 50:509] Al

A7l A AEEE 57) &9 cell viability(h)& At Ay= =33 gon, o5 Fa Aol 71
o Ayt A AY azEvtEadgy e dX F F22¥E(chloroform) ¥ o ¥+S-(ethanol) 9] Hl&

_8_



<52>

<53>

<54>

<55>

<56>

<57>

<58>

<59>

<60>

<61>

<62>

ZIHSd 10-2010-0002836

o] 80:20(v/v)¢] 3WHA ¥ (fraction)& & F AT (=3 Fx).

3. TLCE ©] &3 IA=d e

o AuphA Ay aznEadgye] g F Aol £& CHCls @ EtOH = 80:20 (v/v) &i& k25 A
ZvlE 23] (thin layer chromatography, TLC)Z ®]3Fsith.  TLCAl 23] 9719] W=E 1o, 1 Rf
258 0.07, 0.19, 0.28, 0.41, 0.54, 0.59, 0.77, 0.92 2 0.96°]t}.

TLCE Bl zhze] 3o whe 100l o abshd AEds §9 A4 F2)e ARl 9F AT

an

o)
(cell viability)E ZAsgor (&5 #Fx). 1 A7 714 Aol £ 2 wl= (R value 0.19)E
shelatsirt.

=49] A3ty 2~Eda 3k (oxidative stress(%))9] A (2 ©o]&F(deionized water)* 2, H
H,0, 100 pM AHg+t, V&= HZOZ A A 4847+ 5er Vit. C 100 pM Abd¥lSk(pre-incubated)w o], Th&
2 H0, A2 A 48A13FEt A FE2 AR Aot

[e)
e
=N
=

T
T

FUFI

o

59 AlEZA (cell viability(%))e] A$ (-2 ©o]l2F(deionized water) g, Av-= AB 100 uM A&
, Vi AB A A 48A1FFEok Vit. C 100 pM A8l (pre-incubated)w o] ™, TETE2 AR A2 Z 48
Heet AL FEEZ ARRGE Folth, 4 oAb Regks YERAT

> Al

4. HPLCE 23 S =4 gh<l

nd

yepd 2 W=(R; value 0.19) H#9 @&AAE(active compound)S ¥ 7] 93t
HPLC ofAlolE& AAa3itt.  o|uf HLPC AH8 x> th53 #Zt}. Data detection: PDA, 323.3 nm, Column:

74

T
=i
rlo
o,
tlo

Cwubondapakm(reverse phase column, size: 3.9 x 300 mm), Mobile phase: gradient of 0-100% ethanol in
water (total 75 min), Flow rate: 0.5 ml/min, Injection volume: 10 x¢ (30 mg/ml)

HPLCE ®g]slo] Ex}ako] 105.17 m/zE ZtE 4-vinyl-2-methoxyphenolS elstitt (k6 %),

[AAl3] FES o] &3 B a3 &9l

In vivo FoIA A7l FE%e] B4 S 915kl vheAmice)ol ABE 410 prol/vhel = FAbske] Au)
zYe HYs.

71999 2 5y dEEs =457 93 alternative behavior (Y-maze test)e] A3 9 798 @ 559
o] WstE Rlatr] $13 step through latency(F&3|9 AN S A3 e 313 2ot
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Toral day
Ammals m chamber

one day fiee feeding
v  foradaptanen

Offermg regular feed or special feed

0 day
3 weeks
v
ICV mection
21th day
l 3 days
T-mare task
24% duy
‘ 2 days
-
Traiung passive avoidance performance
26" day
‘ 1 day
Passive avordance performance and surpery
—ih
27" day

In vivo oJAIO)|ZA = AlEL& A dsgle=d, AE T 4502 o] Uxy 15 54 YR 1F
L 4F7F Auk AR E #Hdal, YA T 2FELS PAE 400 2 800 mg/kg per dayd BEE HA v, AF
of kAl ofRolt HIE} HMEFO|=(AB)E Fost=dl oA, txa 1FS AB(42-1), YA 2152 AB(1-
42)8 Folate] APS WPt

Alternative behavior2 &g 3 Y-v|Z(maze) BIAENA, ICR-FZ 7H9-2(male mouse)o] HMES 42 2%
OF 353t ad 1ib(FAE def2loly)e] HAHR Fudrt. Au A ERR ofdRolt= WERHEI|=(AB)E
¥4 ] (intracerebroventricular; ICV) AN 247 @, @, © Al /M9 armsE 2 Y-W|2A g5 A
o AAsdnk. Y-mlEE o] 32.5 cm, %ol 15 em 1l Yol 4 emZH Z+zbe] armS A, B, C2 A3 o}
E03t armsE V1FYTE. vh-AE W2 Y3 ofFl A= glo] 8% T AHEA R EE T, A

AQEtaL armell 7 FEe] Solt RS FAste] 1L FAE AXteGit

M do
i

o B
oy

o
= N

la Wy Jo b o
ox, h

IS
W o

H
Ao 10V injectionste] 71918 2 Shers el wWak AUL AA
| 28l Sol7b] Agel Jlelgds e Frod Edelds A7 ve FUYL
hesEe 48 A9 28 AR A EARONA-FONY, &3 Ye-BONA, &

= Aol A 1mtel" 300 sec E¢F A& gc},

S g -
¥
o
e 12 2 off

oo
tlo
i
>

o O % gl N
flo
2
2

o = 32 oo 12

{
bl

X
o
[N}
i~
>
o
a
29
B>
{
s
g0
k
NE
rlo
b

&g H
antain, 400 mg/kg, 800 mg/kg per day)E AAFAIZ &
o] A AR FoFrd vls] 719 gy Y] folTd A

(1-42)& FAF3F o+, PA400 2 PAS00S
(1-42) & FA}8E Fo 7, AA F=ZE
Z

AB
w2 @, #4892 S (=27

R

ki
5
1o,
T
o,
12
0%
=3
o
~
[\
&
tlo
-
>~
>
=
Lr
=
ot
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=
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~
k=)
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R

1& A7o] dete FE2ES st AE# R o3 ¥ A7 Axe =4 A DA . (dle]
KR

VERAS, #A&0.01 Citd Hladh gk, #/<0.01 Hatx} vlag gholot,
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T2 AAo] JErs FEEo| FAo] e HI] RS o]&ale] BT F 7z} BEdlo] U3 o AAAE =4
I = D 0 kL

.01 C+3} wjaLdk gk, #/<0.01 Ho-3%

ool Asl &85 ekl welrk. (dolehe H£5.D. & YR, #X

H] g greltt.)

=32 &vlH(solvent partition)s &3l %ﬂdoﬁkvﬁﬂ] %Q%fﬁ?aﬂﬂﬁiﬁqliﬂilﬂ]
2 v 23E ded el (delete HA£S5.D. & v, 01 Cit=h Wlargh gk, #7%<0.05 Hi'}

T4 TLCE ol&ste] SA4EHdS weld 259 N0l oF Ashd 2Ed 2 FHges g1g ot (H|

£ H7+S.D.& YeEhY , «&0.01 C=3 vl nLshk gk, #/%0.01 Had} Wjnlsk gk, ##/%0.05 Ha3F W3k gk
)

Eﬂ%TM%O@ﬁ@<%@§@%%%él%%%ﬂA = 7bgk & A B4 (cell viability(®)E FAd =
ojth, 7} Zzb= Righs yebAth (dlolebs B +S.D. & YERY, #/X0.05 C-2} BlaLd gk, #/%0.01 A2}
HIRLE gk, ##7<0.05 At} Wl adk gholth.)

62 7P e @4e vepd 20 wse) S48 ey 99 HLPC AnkE vl Eolth

o,
=4
H

=7 in vivod AviEde]Me] Aol FEES HIaHE A3 AFHES vehd Eolth. (HolgE
D.2 YERM, #/&0.01 C3} vlawdh gk, #7<0.01 A73} Bash gk, ##/<0.05 A3} H)adk gkolth.)
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