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oXx, W
ey
i\
itd
tlo
do
fol

AT 2.

Al 13l lo1A, 271

)
i
e
o
flo
2
a0
o
i
ol
2
a0
o
4
ol
it
[-40
S
o
A
o
o
u
p‘L
ri
BN
o,
e

3T 3.

Al 1%l oA, A7) & FEE2 G4 T o2 ARAM] St ol =7 4 7-Hsto| = A o] 2 E Tt (4], 7-
3

dihydroxyisoflavone, daidzein)S &f3le A= 5H SR 3= A E.

ABEAA ZoFH o] =R/l 41 7-tH 3o EE A o] A~ &8 (41, 7-dihydroxyisoflavone, daidzein)S fad £ o2 3-f
&t W A A A E FHolAE E WA EA (choline acetyltransferase, ChAT) &4 3} A&,

475

1) 1z dS 293t ot ehs e dusE FE55k 9l

i) A7) o metE = oghS FEES I SRR IE B HMAH O EE o] &3ato] ¢aHA o2 85tk Tl

i) 710l A =538 o dopalEl o] E 285 A4 < 1, 23k & A2 7H Z-4 (open silica gel column)& &34 24

tlo

iv) 2719 53 @A 23S TLC (thin layer chromatography) S Sa4 &4 23S 5351 dA); 2
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U o] 534
Brgo] £3h= )& 9 I ok e
E gL 3] FEEY AR S5 #3t AoR g FAHORE W AAFME FHANEENT 2hA|
(cholineacetyltransferas, ChAT) &43} 7|52 2= 3 25, A7) 3] FEEA 228 Sl EE N AT 2HA &
A3} 71%5S zk= ARAA flavonoid ¢l thol = A2l (Daidzein) 2 29 A A ol #3k Aot}
Cholineacetyltracnferase (ChAT)+ Hol A A3 AEE d&aA lF= A 4AE 7%?1 acetylcholine®] A& &4

FAAFE A2 A At e AT (basal forebrain)& cholinergic neurong A3 £33sla 9la1, o] F¢9
9]+ cholinergic neuron©] ¢1A 58L& AAeta 9= Ao Btk w24 X ujgka}o 9}01"1 ChATS &2 543 &
A%E AL B 4 93, ChATY &A= 7F4A 5 o] acetylcholine?] %7} Golxth, ChATE A 74 9] pre—synaptic -3
ol A choline®} acetyl-CoARZ Y] acetylcholines WA 3= AR AL SAAAFY] el AA A< A (nerve
growth factor, NGF)4 417 & &E& & (neurotrophin)& F3}7] ¢13 A+ YT o] A1t o] = drug deliveryol A
A AL zra Qu}, Az7he] T3 = 7483k ¥ 2 (blood brain-barrier) &2 BEE Wi Qa1 o] W& EJE A 3 A
s Hol7] wiited Ay A os ey Ay 42 F EAFES ke 24 Ry X grh 1Y BEE Hus FY
e e AR EE S B8t drug delivery ] #4148 S sl 23l oF 3k H 8.d o] St

=]
e
EH
2

ChEIS(Cholinesterase inhibitors)&t= &g, 3kxlo] QX 58S A A F7] Y3 ChAT activator® H.i1%E FDA 5

o] ¢kZ O o}z glo) H Y Kitasato G20 A] dhekA & 3-8 NGF-like factorE Zrolylar, o] E2o] ChAT &4
S ST Bzt ATk dA7ZFA O] A o] A 5= F4est e Ao JAHEE =55 Ao A @i A
WA & X 534 & 58kal vk =914 X vll= t) 53 654 ©]/de] argd ol A Mustar Q-] S FAld
e w9 AMEAE EEE BEAEY e X 5H| &S £33 AAA Q] EA7A] @i =04 A=
A FeR AT ]Oﬂ Aol A 83 A& AA|sHA 2 Aotk AA7MA] BHiarg FX|vf 43 S T2 A=
AR 55 Al FA}Zo Al A A TS S 7]+ k24 ChEIsE Bol AR5 a1 it} Al 1AId] ChEls

143

v ZH-g-of] Qo] A8 591& W tacrined Z-gA| & 71 7ko] Frol 315 4 FoJsjoF &4, 3+ ZA o] 9l
] momtormg«] A# ol Atk 828 FETI A= A2H Y ChEIsEZ & Y& o zfo]Ate| A 7dtE o] 961 v] =
FDA <218 931 973 HE Al A 300 ol A FufE 21 Q)= donepezilE 35 3HH B-838 4= glu, AelA o] A= &
Z 5285 =9t} Rivastigmine 1] a7 mHFE] AR A 7|kl oFE- 2 9] 20 A 1997”‘ 1290l %21 wol EUS &
obu| 2] 7} = 7hE ol A ARE-E AL QLaL, vl =, Ffutel A 59l FEH)Fol ), fvhetel = 97 9 = AT
Rivastigmine> st 29 &H-&0] 7bsstal 3414 Aol Sol/do] ol B FA-85 A FAA AL 27l A] thAaLH
BE 3 =Agol A gle Ao R HaEal 9lvh Metrifonate7} 2| v 2}l 374 Q17 d o] x1d5olm, v 7} 4 <l
AChEIs®A] #-g7]7ro] At} & slite] X uf A3} AR 0 &2 ChAT activator’} QA5 ChEIs* 8 B2 %é%ol 7N
wE o] QA= eFal A A FDA 591 &2 w\‘:} 2ol = gHeFA) el A ©] ChAT activator?t, -2 vete] 49 430 g
ojtfell A A ‘Kufd o] S B ] X uf ] A= obA] AAX SR NP A eFal = Aotk A
g Aufol] Qlo} SAG A 5= EVFestAI R 27]-F 7] 9] A uj&Afol A 1A F, v A T4 JHAdsH] Hg =Y
A4 = AL gl

F 2o MAA R AEAE o] &3 7+ EY F(tonics), botamcal medicine, dietary supplement 5°] |7 & A] &S
st Qlom HakE o] &5 A4F A F S0l JNLEIL k. o5l thE ARt o) FUlsheE A o5 2
7} o) ekF 3} o] A&t Al YERA &= FAIRE FES 4 HE Fato] Aol e E A v A S T aE S o o
agol] rk= Q1S 2] wiEolt) $-8 ARlES Rﬂ%ﬂ O =2 A AAFE U IS 4F A FERE A AAE &=
nk ot} o] 59 ofg], gl ek B2 73 BarEo] glo] skt webA 2] -ok8 A At $rE fra A
of gt oﬂ:rLb FFo = ds] Jd Aoln, 53] o] E—OF A= B A=Al vlste] vl alA] w7f A ofr Solgh
T2 75 71l ﬂ?ﬁﬂ%%ﬂ AE 7hs é o] . Ae], e S gt Ak eF AERENEHY FEEL A
A S8 4;1]1:01] upeh o) okF o R K 7|54 A Fol7A thFe FEE HE ¢ Y] witol A st old FAH S
7HA AL 7 = }‘jr o] ¢} o] ChAT &4 3} 7|55 Z-+ AAH flavonoid i+ ¥ 7158 2 A BAZ 7] 54

HE W B2WA Y AR AHEE & ek
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H e AFANE AFEE S Ao EF AELAY 7T AF o2 o] &I eAS ATdld T 3 FEEAA
=8 ChAT &8A43} 7|5 &Qlstal & FEEZHE SAHAEAS AAgtozn B ay S o] 77 =)

wepA 2 e 8 B4 H FEES ¥ ABAE EA8E ChAT &4 st 2 o] § == A& sk Aot

iy o 542 3 FEEE5EH GAE ChAT €43 flavonoid & A&k 2 o]t}

< A Aazel ZFE o] 9= ChAT 4335 HAstd 5 2 5
SEZHEH 2 @48 2SI ool A7 7 FEE 23dd &4 AEAE #2334} solvent fractionation®}
open column chromatography, thin layer chromatography 5-& A3 A3} Babek 2548 zk= A 84} flavonoid F&
HPLCE ‘&3to] glstqltt. 3 n vivo 28-S &3kl 1 235 T3S in vivo/ vitro el A o] =4 B3k A7
F7HA = gl Ao =2 e

HEOR ek | WAL FUNY =N 2

2 (Pueraria thunbergiana)& 33 & of s 4he] @ ayFoltt, f-2luet 242 9] A A Fol L 47| Z2d| &3]

2 7|7} v Hepd Zo] mjof 7hEH o
nE o7t =) 7 BelsE 70%% 0] EZ ol oy I vl g, AR, @A, AR I, vEY Fo] ZaF
5o ) F Bels 7], W ofE o], wo] & A &al vhEe] gRetal Aol U g, G, AL o)A 5o oF
o2 AT o] o ¥ MM EL] AEEEe AR A FHoAEE A IA(ChAT) 43} 7)ol tdisir=
e A IR For, oA S B Wy xlEo] A 2L AT

ogt -
N

B o] 28 oA, A7) H FEEL T HAE F30] g el FE 8409 B, f7180] B o5 £
S ol gete] 29 S Qo A o] Ve ki e g s FEEQ AL SHOR .
o714, MEHE i o Bh&-& 50%~100% 2 Boll 848te] Abg-3 2 glo), uig A s A= 100% HHE B ol es
Z FZatE o] AR & fElatth AY] HEE BE e FEEL Ao OE §7]8WS o] gt U5
8 ¢ glov, 4% AREYNE o] &l v AAT T Ak

o] 2Bl QloiA, 47 3

(4, 7-dihydroxyisoflavone, daidzein
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Lol 2oy o] v 548 945 Y, B a2 AEAY SE R o=/ 4 7-tdFo| EF Aol AZEE (4°, T-
Shete o AAME ZHolAE E W A5 214 (choline

y 1o =2
dihydroxyisoflavone, daidzein)& fFa&A RO 2
acetyltransferase, ChAT) 843 ZAES A&

A7) 44 7-t)sto)| B E A o] A ZEE (4¢,7-dihydroxyisoflavone, daidzein)(C15H1004, CAS No.: 486-66-8)<2 5} 7]
88k 18 7hA= A 254.249] WA Ao,
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tlo]= A2l (Daidzein)< daidzin® genin® Z A, F(soybeans)el] o] 5o t}. tho| =X 22 -7 =5 o
(cancers)& oAW3lE 715 2+ phytoestrogen® &4 At} tho] =4 212 12-O-tetradecanoylphorbol-13-
acetatedl 4] hydrogen peroxide] A4 3} benzolalpyrened] Al @A =2 Attt 24 ndYga #1737 =354
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= 5% 84 +8S TLC (thm layer chromatography)E EGA g4 B —’F%—o}
A v) A7) e 53 &4 B85 94 HPLC (high pressure liquid chromatography) S /\}9*0}04 5”” 3
¥ A G A E ZH ol " E A AT A (choline acetyltransferase, ChAT) &
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Hoao] glojA, A7) H FEE £ 1 SA RS d=3sloln A3H(Alzheimer's disease) ¥t & =014 X ujj o] ofH}
R A gl mapAom AREE 5 vk =914 A gkatel] /lo] A ChATS] &3t &4 o] 4 3] 745 ] acetylcholine®]
FETF oA =], U] F FEE BT I G2 ¥ AAES] ChATE 24 3}st7] Wiolth.

g dolA, H FE=dde, 7=, B9 2 AA A 7 dAdA oAl BE FE, 8 3 AA=, 134
N FEHEN T O AZRE F o= 3

Bonne) 980 H FEES YA Leizl Bgel el o5 w3, A, A% B =Y=A So) JuE AR5
Folth 3, nEO|L AT olshl o17] Setel WAE, Aol FR U 2E Fo] B4 Al Aol A= el
-1 upe] 9ol o] A& Frbstel B,

TR, B we] 3 $2EL, 49 ¥ 9 4F %] 1-3000mge] HES Fosh Ao AW B, Tl Aw,
F4 Soll whetk "8 ek Aol sbs e,

ojat, AAldl & Fate] WS U s Aty = dtk o5 AAldE 9A] 2 B sk 918 Aolnw,
1 oury o] W o]} o] S A A do] 9] ﬂ]f?}ﬂ% 102 A=A = e

Aol 10 NAAE S ChAT S4slsS 2 ) 2580 8ol

3 FEE0] ¥ 2 AME i ChAT ﬁwﬁ}‘a < %%%Xl o R-5 elalr] 95k, 4 2(0.5 kg)E Her&(2.5L)°l ¥l
24 7H 53] 23S 3 1 3] sl 3] FEES AU o] F FEFEES A 31719 2] Fonnume] W (Fonnum
F. 1975. A rapid radiochemical method for the determmatlon of choline acetyltransferase. J Neurochem. 24

407-409.)& A}g-3}o] ChAT B4 315S =435},

Choline acetyltrasferaseZ A& W= MC-IXC cell(human brain neuroblastoma cell) S culture dish °l] 7] & &
80%~90% confluent’} Lol w cellS Trypsin~EDTAE A 8] 5l4] cellS disholl A A A3 & cell lysis buffer
(0.5%Triton X-100, 10 mM MgCl, 150 mM NaCl, pH 7.5)E % 3L homogenizations}®] crude enzyme (choline

acetyltraseferase)extract= Oé‘:cljr. o] 23} crude enzyme extract(choline acetyltraseferase)$t 2+ sample 2]
methanol FE 55 substrate (50 mM K-phosphate buffer 82x0, 0.1 mM Eserine 4 ¢, 8 mM choline chloride 4«0,
25 M Coenzyme Alacetyl-1-14C] 10u0) ¢} A AL A 60% E<F vk A1 71t} 5 mg/ml Sodium tetraphenylborate
S o] 835} @A HES-S AXA] 7] AL acetylcholined F%&3}17] 91519 toluened} aquasolS 1:2500.5 £33 S

2 311 mixing 3 T 3,000 rpmoll A 108 %<t centrifugationdtth. A5 1 ml3} 425423} acetylcholine¥HS 5% 38}7]
#3F] toluene ¥ aquasolS 1:2500. % &85 &3} E5F ethanol?] 8] 7F 7:3¢1 €9 1 mlS scintillation vialoll

Y 37 liquid scintillation counter® 2% % ¢t counting g+Hc}.

Activation (%)=100 * [(sample reaction—enzyme reaction)

/enzyme reaction]
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o} o] 4% A methanol FF9] ChAT 24352 1.0 mg/m o] 5ol 34.1 %9 =& 45 Uil e
o= W& AL E nFYE 2zt AR HE WA R AL e A& Al A E

AN 2: FH FEEZEE ChAT 343} flavonoidF 2] A A

# FEE 255 ChAT active componentd #2|8}7] 913, 4 37| AA]d] 1o]4 A2 2 methanol FEEE 49
w}e} hexane, chloroform, ethyl acetate £ 2.2 §7] &0 & o] &35lo] BE& gt & 1S 5}

A& 53517 A 7] S o] &3 B3 o] A T o]t} Ethyl acetate layerd] 91 ChAT active componentE th&
o] o] wet 1, 22} silicagel column A ZFFE 9] & o] &8t 2], A A a3t

2-2. 1A} Silica gel column chromatography

30.6 g9 silica gel< 2.4¥H 9] CHCl, 73.4 ml= swelling %] 3.0 X 40cm®] column®ll sample 1.7 g loadings} 31t}

Chloroform ¥ methanol 9] H] &5 Z+7} 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:100
o =2 gh5o] 33] HHEEle] 2.3 ml/min ¢ S22 327 33T (3 bed vol). ZH2He] fractionS ChAT activation effect
£ 543t = 2= 14} open silica—gel chromatographyell ] g+ & 2w o] &40 0] 8 &8 ChAT 243t a3
=2 vebd 28 Z o]t} chloroform™ methanole] B]&©] 100:0 WA 70:3000 4 Atz o g =& IA S By on E3
90:109] 2 Al fraction?] FE WS 5ol A {214 <1 ChAT activation effects H AT}

2-3. 22} Silica gel column chromatography

o

F7] 2] A Q1 ChAT activation effectZ ®.¢1 chloroform¥ methanol®] H]& o] 90:109] 3WHA| fractionS! #3HS 5
E5ste] 3.7 g9 silica gel= 5081 2] CHCl; = swelling 3o 1.5 % 30 cm®] columnell sample 0.7 g2 loadingd}

t}. Chloroform ¥ methanol®] ¥l &S 247} 100:0, 96:4, 92:8, 90:10, 88:12, 85:15, 80:20, 0:1002. & 7H50] 33] Wt
3to] 2.3 ml/min & X2 327 33t} (3 bed vol). Z4H2+9] fraction ChAT activation effect® 433t = 3
22} open silica—gel chromatography®l] 2| gk & Wtrg o] A Bo] B35 EH ChAT &43F a3E e 282 o]
. chloroform ¥} methanol €] H]&°] 90:10 W#] 80:2001 4 A& o7 w2 A4S Hon E35| 85:159 1, 2, 3W
A fraction?] 16, 17, 18l A 7} 32 ChAT activation effect (2F370%)E H. .3 t}.

KeN
=

Doz 32 (E

2—4. Thin layer chromatography

714 3= ChAT activation effect (2F370%)E H.¢1 chloroform ¥} methanol ¢] H]&°] 85:159] 1, 2, 3SHA fraction?!
16, 17, 18HES 7HA 12 &¢d EAS B s 7] 9138+ chloroform ¥} methanol ¢ H] &S 85:150. % &3t3l &
silica-gel Thin layer chromatography (TLC)ol| 4] AW AIFH e}, Z+ZF2] bandE 9] methanolZ $-# W] 40T ol A
evaporations A A| g U5 ChAT activitys S78stAth. 2L A3 R, value?} 0.3 W] 0.4, 53] 0.369] band’} 7H =

S FAS JER QAL o] = 40T o A evaporationS A A 9T},
2-5. HPLC

M =L activity2 UEFH TLC ME 2 2H active compoundE 28] 3] 7] 93} HPLC assay= A A 8F T u—
bondapakTM C,g column(3.9 < 300 mm)< ©]-83}] 1.0 ml/min®] 4% % methanol< 0~ 100%2] gradient elution
£ E3}lo) 200nmA-E] 800nmell A scanningS 3} 3L injection volume 20 Wl E 39t & 45 2 Wy o] H= g4
EZ¢ A=A} flavonoide] HPLC (high pressure liquid chromatography)E& o] &3t A A &<¢1S el a2nfE 13
ot} & 4o A XF S A AAZHmin)o] AL Y-S 9Z0] PDA detector® 5743+ absorbance ko]al Q E&0|
methanol %°|th. A AA|7FO] ©F 39 mino] i W EHE &= 57 WA 67%, 53] 62% A4 714 %2 v A7 &= AL}

2-6. HAFIAHEA FA
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HESHEAS 33517 Yol = 49 7HE ¥& A Z 5%3}9] Electron ionization (EI-MS) spectroscopy<f
Nuclear Magnetic Resonance (NMR) spectroscopyE 2 A 3}% t}. EI-MS spectroscopyE $13t9], HPLCO A U<
peaks 53t MeOHell &3} A 7] i, positive ion El mass spectrometer (JMS AX505WA, JEOL, Japan) el A 2=
ERE 7S5t EI-MS 2FER oA 9] a7F P E o, 11 SR FAES 254 m/z 2 9 Atk = 52 &
o] #E g4 24 o] EI-MS 2 EH o]l BC-NMR spectroscopy® ¢]8te], HPLCOI A L& peakS &%3}o]
MeOD (methyl-d3 alcohol-dDell &3] 7], 600 MHz 2 25C ol A Z}& 3+ high resolution NMR spectrometer
(Avance-600, Bruker, German)/dol A 2:E S 7| =33tk & fats & W] HF 24 49 BC-NMR 29 =
o]t} TH-NMR spectroscopyE $18te], HPLCol A U peak< 5% 3k9] MeOD (methyl-d3 alcohol-dD)ol &8 A]
7131, 600 MHz % 25Co A #53F+= high resolution NMR spectrometer (Avance—600, Bruker, German)’dol| A 2~
HAEHS 7| 2319t} & 6be & o] HFE a4 B4 IH-NMR A EHo|t}, 47 A8 Ay 2 dyo] JEIdgE
AL Bapgko] 254 m/z XY ARAA flavonoidF-(4° 7-dihydroxyisoflavone, daidzein) E <15 ¢t}

2N 3: Zol A 223 ChAT E413) flavonoidF 2] 2H&

ChAT 8435S zte HFEA (4, 7-dihydroxyisoflavone) 3 3 methanol F&E 2 714 I moused Y22 in
vivo behavioral testE 2 A8 TH =, Mouse & ©]8381d] 719 2 3558 S Adsts s Fosdlo] A9 Ho= 7]
o A LT AE e 5 Wyl A EAS Folsle] 11 g3 E A 53 tHPassive Avoidance Test).

ICR-male mouse$} #HF44 AR E TR variationS T TH| 8 th Al&E< ZF groupd THE 107}2] 2] mouse
o AHFE A A3+, ICR-male mouses 20-24C, 30-70%¢] A& z¥= 12-photoperiod chamberd] A food
= ad lib9] A2 F 33+ th ICR-male mouset food9t AAA RS oF 357k ad 1ibe] AEl 2 T35t 719 = A
3 = k2 2 scopolamine intraperitonially (IP) injection 3] @), ®, © Al 719 armsE 2t Y-mazeol A
behavioral testg A AT & 72 7|19 3558 Al & Foldh vpg-2of gt 2 ¥ e] 3 FEE a9 YE
W g zoltt, 10 AU R, 2: 7198 A = & Fo, 31 7|9HE A4S 2 s Fo + 2 FE5E5E (0.15%), 4: 7]
g A S fr = o= Fol + F F5E (0.32%), 5: 719 H A e s Fo + & 5= (0.53%). & 7T=5 ¥, &2 UH
o H FEE0] 719 ¢ g5y 35 9 e adrt s & T AU

e

5}

ol

o] A gk nie} o], Bt o ) 2EFEZHE B8 ¥ AAME g ChAT 243} flavonoid 7 % 29 AW
S A}, B @1 o] ChAT 843} flavonoidF+ 781 £33}, silica gel column I ZvFE23)3], TLC (thin
layer chromatography)® 53 d#¢] 402 Z methanolFEEd A 4= Eg]3it}. o] 2 A ¥ ChAT &4 3}
flavonoid+ A %A flavonoidF = in vivo 28 A e} o] 719 2 85 3 a3 5 23 9lom g w914 X}
71999 7HE Soll FERE o] & F i 7|5 AR LeRe o] &% {83t

= gud 4%

LN

18 Homyy Buye] 2484 557 0% 47180 o 88 L5 £AmelT

e



Activation of ChAT activity (% of control )
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Pueraria thunbergiana (500 g)
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Shaking for 24h (5 times)

evaporation
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MeOH extract (110g)

l AAd 15O (120m) and mixing
Water layer (120 mL)
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Add Hexang [3 times (360m) solventt of water layer]

Mixing and sta|ndmg for 24h

v '
Water layer Hexane layer
Water layer Chloroform layer
Water layer Ethylacetate layer
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% 10 20 30

Column fraction numhber



Activation of ChAT activity (Yo of control)
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