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Improved cognitive function (3M4% gl7p)s )
BChe
p amyloid APPs o .
A, Ache
S

Nucleus
Messenger RNA

Muscarinic
receptor

MJ@

Translation

SMi




(72) =g}
T3g
G, A 2=CB3INP, LA =H S| =S =216
EES= )]
o3 ANT]SG192DD, A ER = Fo] &A%
Alo}E 3
== AFSEe] 200025, 1A - 2 = E-=8, =403
Fofd
o AFeFo]200025, P ==, 991357, B =1,
Z 21209

SS90l 10-0771491

(81) A4 =

SUES - gupyol, olZHYol, S xEgo}, &
2Efda o}, ofAlZnfolxt, H ol 324 iy
, viol = Brlgel, BEpd, WaEa ) )
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AA 7 s A5E A v 38 1 £ 28 A5 = =, 2HAv] E=(racemic mixtures) 3 °F&
o w F87bsd o5 H(salts).

= Ry, R, Ry, Ry, Rs, R, Ry, R, Ry © A2 FHA o=z, F40), 3=FA(0H), =0, 2 O0R F9

ofx= sfufolar, of7] (RellA ] R €A (alkyl), A&e ¢ (al kyl) H-CO-, X3% H-CO-, alkyl-CO-, X3}
% alkyl-CO-, -7}¥}2 <Y (carbamoyl), X3+% 702 = X35 d= ]ﬂi‘é(alkoxycarbon}’l)ﬂ ol

- Ry, Riz, Ry, Ry < F4a), 3S=EFAOH), OR T o= 3dtolar, o7] ORoAel RS <47

(alkyl), g8l &z (alkyl), H-CO-, =8+A H-CO-, alkyl-CO-, X3¥ alkyl-CO-, -7} (carbamoyl), X
3y Jhuped = 23y GZF A 721 Y (alkoxycarbonyl) 7] o] ;

-Ruy ¥ €7 T+ XgkE g7 o,

- e 943 £ o]z Ajen;

- A7l A AFEE 4, H-00-, €400 & MR s o]ie R, &7, AlolERdd, It
O|EHA], %A, ovlie, H-C0-0bV]k, alkyl-CO-0}v]i, o}@l, o}=obv] i (aroylanino), FH=HA], GkEA]

hewy, cldgAteny, duzclaRAzEnd, Avre we 488 sres tehic,
e B4 gt 2w A9 H,

= Ri,R2,R4,Rs,R6,R7,Rs, Rio, R, Ro, Riz B Rz ©] BF F4(H) o]t

R; 7} BOH ©]aL
- Ry 7F W2 71(Cip) ] a2

- CypolA HE7]E= aolal, GolA S #iA(S configuration)®] UT};
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Rk, 3hepA 2 oA

- Ri, R, Ry, Ry, Rs, Rg, Ry, R, Ryp & AE HHAA Aoz Fa(), 3|=FA0N, =0, == R F

o] ofx shfolar, of7] OReIA 9 RS U (alkyl), *&¥ &7 (alkyl), H-C0-, *3tH H-CO-, alkyl-CO-, X
3tE alkyl-C0-, -7MFEY(carbamoyl), X&® JputEd T 3ty L= A 721 (alkoxycarbonyl) 7]

olm;
- Ry, R, Ri, Ry & F2), 3=EZA0H), OR T o= 3dtolar, o7] ORelAe R <47

(alkyl), g% <2 (alkyl), H-CO-, X&% H-CO-, alkyl-CO-, XZ+¥ alkyl-CO-, -7}¥}= < (carbamoyl), X
3w Jeted e x3kE A1 7F2 B d (alkoxycarbonyl) 7] o] T ;

R B RAMD, 97, ABE HAalkyl), H-C0-, A@E H-C0-, HA-C0-, AeF A0 EE F
F 324 (glucosyl) ©]aL;

- B BYEY B o5 ATS YERIT

- A7l AgE 4, H-00-, €40 EE JRAL2 s oo R, 4, Apo|ERdY, I}

J=ZA], &3A], obu| e, H-CO-o}v] %, alkyl-CO-o}v] i, 0]—% ol Z g obr] = (aroylamino), 7F2EHA], AFA|
7t2rd, ojdFAztERY, FHZolEFAERY, R E X 3E FuRdS e

Al 18l QlolA, 7] skshA 19 s3tE e
- Ry, Ry, Rz, Ris & F°4(H) o]x

- Ry, R, Rs, Rs, Ry, Ry, R, Ry & A2 FHARQ] Aoz, F4&(H), s|=FA(0H), =0, OR 9 o=
sfifelar, of7] ORellA19] RS dZ(alkyl), e 4 (alkyl), -, %% H-C0-, alkyl-CO-, X33
alkyl-CO-, -7Fu}E < (carbamoyl), X|3td FHHlE Y &= X 3kd L= ] 7F2 1 d (alkoxycarbonyl)7] ©]9;

- Ry & a2, 3=FA(0H), OR o]ar, o7] ORelA<e RS dZ(alkyl), A3d LZ(alkyl), H-

0-, A 1-C0-, alkyl-C0-, 8% alkyl-C0-, -7F1k2 < (carbamoyl), A|8e 7htw e e A 8d &=
Al7F2 B d (alkoxycarbonyl) 7] ©]™;

.  gddst B o] ATS ERH,

- A7l A AFEE 4, H-00-, €400 & R s o]ite R, &7, AlolERdd, st
O|E=FA], AFA], ofv]i=, H-C0-o}v] =, alkyl-CO-o}v] i, o}, o2 ol (aroylamino), 7F2EA], &=
Ft2Rd, ofgFAFIERY | SHZolEFAIERY, JIIEY Ee X FE RIS e E AdS 53
o7 & 3eE.

AT 3

A 1w

rr

Al 2ol AlA, 71 sket

1>
—

A

= Ri,Re,Ry,Rs,Re,R7,Re, Rig, Rir, Ro, Riz & Ry & E5F F4(H) o]a

- Ry & FA2), S=ZA(-0H), -OMe, -0COCH, =0, -0-COEt, —0-CO-(CH ),-COH ©]aL,
- Ry & "WE7I(Ch)E Yetd= 39S 5X o= st std=.

AT 4

A 15 QoA 2] Feta 204
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- R4, Rg, ng, Rl:g% ‘/l\‘_/J\_(H) o]:ﬂ

= Ri, Ry, Ry, Rs, R, Ry, Rs, Rpp = A2 HHAA Fo=z, 420D, 3=FA(0H), =0, OR F<9 o= 3

volal, 7] ORelA9 RS <Z(alkyl), AgE <Z(alkyl), H-CO-, X% H-CO-, alkyl-CO-, =3+l
alkyl-CO-, -7} (carbamoyl), X 3% 7lutn e == 23ty AdF A 7121 d (alkoxycarbonyl)”?] ©]H;

- Ry & F20), 3=FA(0H), RZA, o7] ORAIAM9 R LZ(alkyl), A&E LZ(alkyl), H-CO-
2 #¥ H-C0-, alkyl-CO-, X &% alkyl-CO-, -7}i}E A (carbamoyl), X &% 7hued = X3y d=A|7}
21 Y (alkoxycarbonyl)”7] ©|H;

- Ry © €72 =& A3y LA 7]|o|H;

- R ® FAM), 97, A3 d(alkyl), H-C0-, AFE H-C0-, BP-C0-, AHH BP0 E:
=534 (glucosyl)o]H;

- .. = gdAdst £ ol AE S e,

- 71 AEE 4, H00-, 200 EE shhRde sy ool Fw, A7, Ae]lERAA, 3
o}

O|E=FA], AFA], ofn|, H-CO-o}n] %=, alkyl-CO-o}r] =, o}, ofZUolr] k(aroylamino), 7FE2EHA], & A
Flard oI NJlERd e RZolHINIlERY FuEY e XFEH FHEdS YEhE AYS 54
o2 e AT THN ANBE Y3 3=,

AT 5

MeO™
| AV A ofA o] E

A oAl H ol E
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o vl e A oAl E o] E

3T

Al 18 AAA, A7) FFEL d=do| M (Alzheimer's disease), &=3lolm Aefo] =914 X vj(senile
dementia of the Alzheimer's type), 3}Z1<=W (Parkinson's disease), Lewi %2 X wj(Lewi body dementia),
A4 A< (postural hypotension), A¥H S (autism), WHA I Z5F(chronic fatigue syndrome), T &<t
H-&# Z(Myasthenia Gravis), EHZE o]EH (Lambert Eaton diease), AXAEF 7 (Gulf War Syndrome)3} T

Aw A 2 A, AGA 7712 335 (organophosphorus compound)ol] =3 % x3}¢} A#HF A SozH
B AdeyE Ay X587 A% Ade EHoR g e,
273 8

379 11
A 1gAA ol HFES TP A4 SARE AT AE.

A7 12
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A 1A AoE eSS ¥Fate AdAVIEARE AT S8,
A7 13
Al 13 Aod BFES AATTHAES Y Aztolee FE Foldh= Y.
ATE 14
AHA|
AT 15

44

Eoatg o olx| 7)Ao (cognitive disfunction) = o]¢t TeEE AW XH AE&HE AIEAY F=
A D a2 ARSI o]#E X5 AMEEY] % 2AEC T Aok, B owwe mdk w43t 84
(membrane-bound receptors)?] 714 & 7]52 23 ujFo] wAHE AW x5 IAAE Ho|t.

2oyl ofgox] d=slo] M (Alzheimer's disease, AD)¥ d=3dlol™ FHE|e] =914 X w|(senile
dementia of the Alzheimer's type, SDAT)S] X o] #AR F&H< AadS 71T Zo|n, 7| &4
(receptor) 7842 Aol T3] AH=E Ao},

a8y, B odwe] EXHoR Wy Ay, P/Ee A3 FEA9 A5 e Vel oA Y
A3l =¥ wd(neurones)Zke] HFHAA L= 7wl 25 A (effector) MEZFS] H{IFHolA Hde] Al
o3&l Yele= oldgt B A 1S Gt &) o 79 7 v AW A5 dHETE S ol T
T AE Aot}

A7) A A" Fele AWe  #H71<&H(Parkinson's disease), Lewi %27 X wl(Lewi body
dementia), AYA A d<t(postural hypotension), Ar¥|ZF(antism), THAAYZZFFF(chronic fatigue
syndrome), &% %% 5 (myasthenia Gravis), HHZE o]EW (Lambert Eaton disease)S 2¥3at™, A2

A 53 (Gulf War Syndrome), A7 F71A4 e =& 9 =3t} #AH TAdE ddHT,

I

o =3lo] ¥ (Alzheimer's disease, AD)¥} Y=3tolm eje] w914 X vj(senile dementia of the
Alzheimer's type, SDAT)L RE ALl doiA Foieky, e A T e Aotk eivkshd, el
3k 717t S7tE o, 44 @ (adventitious disease)d] A|o|7F F7b= ¥ul oy}, AT EA 3 Aol A
L aAREFTY 7 A4 SUkske FAE T e 9 o wWiiEolth. webA, ol dHs A8 F
AT B HEx dxsto]lm /A AW(AD/SDADE A =3 5 9= HEAZE Aled gk dAoltt,
AR-#A" 719 Foll(Age-associated memory impairement AMIDE AANHom SAHorE AAbo
A w719 g el 7 yndrome) " ©]

2 Sasts Yo7l BS @457 UEhbe 5ot dub o "EFa(
ghe R moketAl oH ARt o]y dxatolvw /= QlA X ui(AD/SDAT) o] Aol & e
o)

AD/SDATO tigh AF%= Aol g o3t W Fofz FdE o] giry. T
Ash7] At A48 7AW ol Ak, e 9 A (cerebral cortex)ol Al 719
A3lekz AL (Hojx REFoZE) "FHFFSACE wi7lH (cholinergically mediated)" Z o]

ofe]] T&T TlEAEdAE "FHaTH R i I FE 8 Al A&t ofAEEHOR AF 7
A Boan AP or gl slo|tt

g2 ddHez F83 ave d2E AlY2=F(pre-synaptic) Al WHOZFE S olNEIEH
= =3 HAY TE olEER2Y el o gt JAES T3 Aot oY
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g 24 e wdS F3 JhedtA Ha, VA wiiAlE FHasdel slon; ol 2 AR anE
TG, xR AojA, BE A EEL 5-3E=FAEY ZEFY (5-hydroxytryptamine) 2 722 th& wj7) Al 9] 28
o] THE o, qr7|A AlEH A= T (mid-brain nuclei)@ 22 T & gdd Jd&= A
ojth. ey, ol gt JH o2 RE 9 FolH(fibres)ES 3 A (cerebral cortex) &g I3l FYHA 5
of, ARl AEA= ofMEERA] H7] o), oleldt X 5d ojA wi/AlE 44e X5 gL AT
of A

AD/SDATE A =3t7] $3 FdasA A A ZAZd mE oy XQJEdA L olAEdIFde] Afx
W= (synaptic release)d} #| Aol #A o] g},

oW WHlME dAu(lecithing olABRAL] e ATAY FE EX(does)E 7H ARWE E
et

e WM E He] A4 A dAH(nerve growth factor, NGF) #0¥[2H&3 Fd-opAdZd g
Z:(choline-acetylcholine transferase) &&& S7H7]& Ao Yehd 822 (polygalac) #8 FEE7
22 A EA AE AMEshe A= BAREY. NGFE 55 A4A wdoll 4759 4ol NGFe| A=
U5 7] d¥ 3= (blood-blain barrier)S E3a = ¢l
A NGF A4S aatdom =ed 4= o, xS
F dE Aoz AetEol ghu),

~

| W&o fFHolx FEsjch. e, =3 A
3 4= 9l FEo y|dE-TaEE FES )

off

39 Ak (tacrine hydrochloride)®t #& Fdo]2®|glolAl(cholinesterase) GAAZ o] &3+ A

Al gAsks H2Hel Ao, A7ldlA 71&3 Autg Bu A Hel whgo] YelY Y, Fo3 AR 9
Slol| Al A 85 = AEZEEYH 59 24, dF &9 3 A (huperzine), 4 &EFY(galanthamine), 2 Apo] A2
AESL oAsr el AFA malo] A AD/SDATY X8 & -thA A= x| vk 9l

ol RE GEEL oiNdZFH o ~H A (acetylcholine esterase, AChE)9] <JAA|ojt}. AD/SDAT 3
AL golA, ol EFH(Acetylcholine, ACh)Y] TS 7HAAIZ Aolw, AWAH AHA(presynaptic
stores) Z45-E AChe] WEEHS 7AA7H, AWAZM) 24 (postsynaptic receptors)d A9} 7]%S

Y
2
Lo
o
-
ot
fol
K
rlr
o
i
)
L

o
2
L=
i)
Ll
o
[
>
oY
(o
fr
EJ
i
Lo
>
jin9
[
=
>
o
o
E

ZHESA 7les 2Ase 2AES 799 I s FE AR 4yA gu. 98 &9, Y
A Uad opAdZFd FEA FAHIL, FA9 dFor FXE FHol &2 V9L YR 943 wi-
ojth, oAl F A9 Aokl ~FFE oW (scopolamine) 7] 44 5 (amnesia)S A1 Ao, @k g
Alzke]l AF o2 AT A delds £48 A4 715 ofntx &4 F9(attention)?] ZAI}olwn,
Hxo 7XF ARE st AMEET. 23 FolHe] oSl g g aHd o) vhEkgow 1
B = ot

Y=g £8A9 obRY(ast B9 F 1FE 27 b= Solgo] Mz tE u Ao ARaFE
gk, NSl A1) UmE 5849 9@ B4 FEANE B ol

L Ho] A7t 484 (muscarinic receptor) F-HollA e ol &S WA 7A Hut. g 8= g
=-JlolE]= o]& A (ligand-gated ion channel)o]™, o]59] &g ALolA 2] Na ot Ca 02 AFE7}

AP 2 A (depolarisation) L 7] (excitation) S E&) WEA Z7lgdoz2x 7|AFT},
FEA9 & FFv T2 (muscarinic)el g FH=E $ Uk, oy I F2AIH-EAD)

FEANEL ¢ o AF-Agty FEA otk Tt F84 0 o] =

U EE ogHn. ol FHEE WIAI7]Y] $15te ol5S AA davE givk. oFd F 8- 9

oA 7] B2 FHa s 84 F2Y(cloning)dll 3 HEH o, n-nZE AAE $trh. FEIHA

B3k AR 7)) 5849 BAND, o5 FEEA Solyd] JEE MLE AR}
o

N

2] AdAX=Z FH3 A*Ee A (monoclonal antibodies)E ©o]-&3}o], o F
AE m(A Y23, postsynaptic) E my(A'HZ=H, presynaptic)E U0 =82 o7 3= Zo| 7}
A M2 FEAE AYAaFolt, AYAT Bk 845 ¢ (inhibitory)E A ¥ ar,

2 J i
AChe] ZeH2 ACh WEe] FAARl =g AgetA Hol Ache] WES FAaA7IA A, ¥

_8_



<18>

<19>

<20>

<21>

<22>

<23>

<24>

<25>

<26>

<L27>

<28>

2 g As) RrE AUt y 84 2Fee sy W Amol v wrpdelt).

AD/SDATZ. AF¥E WSS Autdom ZUA 474 oo Fae
AAE FA4 FAAA U=w A3 - :
H
[e}

Ao ysd FEANAY] A& (agonist) FAGst= wEA JHAIHI FREY. UIAW FEAS A
H e A A4S FAA A Belth. Schwarz R. D. 52 J. Neuro Chem 42, (1984), 1495-8 ©ilA]
Uzd 43 AolEx 34 (E B3 5-3 =2 A EYEiv| Y 2] 9 J}e 22w Y 2] (5-hydroxytryptaminergic and

catecholaminergic)  FA=7](axon) &ote] A=A o = (presynaptically) X8 Jdvhe AE H3o.
AD/SDATY] ¥& 138 AR zo W3l g2 AdY A2HS 7IXe Yad 2% 399 23 av& A3
NRoezH 2= 4 Q).

ok

T, AdAd FRAE ATFUE2 GABAergic rRlol o] st zASelA IFEW, ol <)

[e2]

-

e 4 itk olel@ olghel AA Ei Eihe AWad 94 204 B4 o8 F7hE
%

ro rlo

)

TP Afe #FAee Yzu(Ag J3gEe Aoz o8] ANAS AFEA =i, GABAergic
g9 Hl9let(dis-inhibition) =5 Al¥2=A 28] (locus)E 7FAT).

o|\
N
N
>
N

ot FF A9 b e mdolAw, FF AWzelA chdazdd EAH FE
Askel Ad Axz odsy] A¥ AAE AFI. ole =F WA 2
SERdTh A71elA AT R AD/SDAT ARl @ Fo) A8 QR ARE Aol Ach ATA TH, F8F o
AR RARFY o mHEA oAt g A A BHS A

oleld ARYL AWaF FEAC AHAAA o Az J=w wFUFE ZAdskste] AChel f&
e VI ST AtE A "k ol 2 F WA, V1] i #EE § glen, ARE T
G3S 729, AD/SDATS] ZA-3h AT 28 Ao ojd Qi =AE5S oA Holt}

My 2H8-°F(agonist) ¥t My/M; 23 °F(antagonist) A& 7k spghE2 SDAT #A-5(Sramak et al,
Life Sciences vol. 2, No. 3, 195202, 1997)°lAl <125 < v Ao Yehta gl
e, o] ES gz, dA 8 w275 (nausea) 7 2 7] oy =94 8-S A

AD/SDATS} AAMIZ ] ®op &E#<l HIWHoRs Moo AYaF0) F&A9 AssE S7H71=
ol 3k, T= 53] WZ (N1096031A°I A ez nie} o], AAPALEAI (sarsasapogenin, SaG)= My &7

(

A FEAE A5-Z 4 (up-regulate)d & AT},
H

i

i
e

9] 2] & ol A 23] 2 ~Eh(spirostane), F2-23Z2~E(furo-spirostane), Bt Rl
(spirosolane) T+ £#tHd(solanidine) 7% & 71 FH2 AHZEo = ALZADY FE&A4S HFFo= 3
= 53Ede] RHAT. F Ul EEd TEIVF 53] o9k #HH Qe v FF 53 EUITR
CN1096031A= B-ot=dlgddA (B -adrenergic) @ M-FAA (M-cholinergic) &Aool gt AT 22k AFEA
U (spirostane sapogenin), 2FAMAFXEAIW (sarsasapogenin)®] 2 W& (two-way) 24 &3E /A k. 2
o] 53 EdolA YEbd v wfg- hdett.

oje} ¥¥l¥E tE 52 DE 4303214A1°] gl wh, ofrlelM wHAbEe] whelE el TS & A
SR FE= G Ao Ao v 3 Al AAZA e AR drska glok. ey,
A7 el = Aol = Al el o] 5AAA = vl w2 A A oRe] A ahE M
SA e Aew G A gE s Fiol QY] witel, FE W] v AAlel Fol gl
Aotk wgh, o]52 o] Fobel T5d rlEgAsel At We FRYH vEAd dees A9 5 9le
ol Fel dlolH = EAskA et

o] gl 49

B owge wHAse £4AE 22%

i

il

-
b
rr
off
J8
tlo
=
o
rr
A
o
o
>
[

A H %A (sapogenin
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3
dlo
S

. BE2 WA W2 &A1 AFE S/MAE F

WA, e, 2 odg el g 54l oshd, v =& Al (membrane-bound receptor)®] A E= 7]

of ghojxe] Adtel s FAH DS AR A7 F=o] Axel oM v sehY 1 HEi= 29] ARE
TE=AE ARSI

K
i ol

of Hobel H4E 71&AEE AEUF oS AZAY Aelel WA AT F AL AoH, FAL
A7l wE, AEUe £E4 Aol mebd, AZAYEe d¥ gue et o £49%
Aeltt.

olo

Tk, o] Fofell F&5% |eAE2 A RS 2 SeA EAHY AMEACS] dmH3 gl

(epimerisation)S °]3ld = 1S Aolt},
APEAT ] thkgl FEle EEH B FEHEH go] ¥zt AD/SDATY A =e Mg f&%
o o}, AFEAY FEA S g Uig A2 AP EHA o2 AD/SDAT} o]

ofZ AHyo Haod o3 FxE
of AR Aol ABE fste] 7MY F8eHA AHEE g = f=E ZASks Aol JhestA HAH.

A=A ol AgE we) Az=Ee) AB

=)
AL
x
e
3
ol
o,
>

o
>
T,
o
k1
2
o

o
ot

o

>,
—_
A
rlr
oo
Lo,
e,
rE
1
tlo
N
)
o

agla o]59 Aol A A (stereoisomers) 2 AR E3E, FEITHORZ RIS olEe =
T2 2 (pro-drugs) ¥ H(salts)S 23T},

7] skekA] 1ollA ¢
- R, Ry, Ry, Ry, Rs, Rg, Ry, Re, Rio & A2 =HZA Aoz, F=41), 3J=2A(0H), =0, ¥ 0R F9
o= altolal, 7] (ROl RS Aez o= X% dZ(alkyl), AHH o= X&F o} (acyl), MR
(carbamoyl), €= A17}8.d (alkoxycarbonyl)”] ©]™;

= Ro, Rz, R, Ry & 430D, SI=FAI(0H), R 59 o= 3shtelar, o7] ORelA R A& =

x3te 4 (alkyl), X3 =& v]X3E oFA(acyl), 7HHFE A (carbamoyl), &= A]7+R d (alkoxycarbonyl)”]
o]

rr

H]

=)

)
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<41>

<42>

<43>

<44>

<45>

<46>

<47>

<48>

<49>

<50>

<51>

<52>

<53>

<54>

<55>

<56>

<57>

<58>

<59>

<60>

<61>

<62>

<63>
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A% wE o) FAFS Yehn;
ey, BAO e gL W Alean

- Rl,RZ,R4,R5,R6,R7,R8,R 1(),R11,R9,R12 ‘gl RL’S':_:A E—EI:‘ _/ll—/l\—(H) O]jl,

R; 7} BOH o]aL,
- Ry 7} WlE 7] (C)olaL,
= Cpoll A ®E717F aolar, Gsoll A S vl (configuration)®] AT,

AL

v sl 7 2=, A7) sk 1604
= Ry, Ro, Riz, Ris = F4(H) o]aL,

- Ri, R, Ry, Rs, Rs, Ry, Ry, Rip AR YA Aoz, Fa(H), 31=FA(0H), =0, OR F9 o= 3t}

olaz, 7] ORAIAME RL X% = X3Id dA(alkyl), X =E v X3k ol (acyl), 7R Y
(carbamoyl), €=A]7}¥d (alkoxycarbonyl)”] ©]™;
- Ry & FA2H), 3=EA(OH), OR o]i, o7] OReIAY RE 3 =+ vxstd dZA(alkyl), X

= X8kE oA (acyl), ZHEFR Y (carbamoyl), €= A17FE.d (alkoxycarbonyl)”] ©]™;

0 g ke 2, A7) 848 164

AL

AL

AL

AL

AL

AL

= Ri,Ro,Ri.Rs.Re, R, Rs.R 10, Ri1,Ro,Riz R Ry & B F4(H) o]aL,
- R E FA&UD, SI=FA(-0H), -0Me, -0COCH, =0, -0-CO-0Et, -0-CO-(CH ,),~CO.H ©]aL,

- Ry & WE7I(CE) o]},
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<64>

<65>

<66>

<67>

<68>

<69>

<70>

<71>

<72>

<73>

<74>

<75>

<76>

<77>

<78>

<79>

<80>

<81>

<82>
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A4
A4
A4
A4
A4

= Ri, Re, Rs, Ri, Rs, Rs, Rey Rs, Rio © A2 A AoR, F4a0), 3=FA0N, =0, £ R
9] o] dhtolar, o] (ROIAIS RE MElF oz X3y A (alkyl), ABA oz X3y o} (acyl), FhubE
Y (carbamoyl), ¥FA|7FR.d (alkoxycarbonyl)”] o]w;

] 0ROl RE Hexoz

- Ry, R, Riu, Rz & 40, 3=FA(0H), OR T2 o= shola, o7
= A7} B.d (alkoxycarbonyl) 7]

3E dZ(alkyl), AgHez 23H oA (acyl), 7MFE Y (carbamoyl), &
L

-Ris = FAH), AEHez Agd dd(alkyl), AHHom Aghe opH(acyl) EE =F A (glucosyl) o]l

s s, 47 e 2olA
= Ri, Ry, Riz, Riz = F4(H) |31,
- Ry, R, Ry, Rs, R, Ry, Ry, Rp = A2 FHAHA Zo=z, Fa(), 3=FA(0H), =0, 0R 52 o=

Shpols, o7] RIS Re H@Aoz AsE FAalkyl), AEHow AFH opd(acyl), FHna
(carbamoyl), 2€=A7}8.d (alkoxycarbonyl)”] o™ ;

>

= Ry & F2), S=FA0N), RZEA, ©17] RIS RS HExoz X&x A(alkyl), A=gHo
2 235 o} (acyl), FHFE Y (carbamoyl), &= A7k d (alkoxycarbonyl)”] ©]™;

-~ Ry & AEAo R xgE o] o]H;

- Ry = F2M), Agxdezr Fgx LZ(alkyl), AgHoz H3kE o}l (acyl) EEv= FFIA
(glucosyl)”] o]H;

- = qele) o] AFS vhehit),
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<83>

<84>

<85>

<86>

<87>

<88>

<89>

<90>

91>

<92>

S=50dl 10-0771491

% O
o o
M‘
] H
B oo A E golE thSo gujz ALgHT) ¢
"8} &5 (compounds) & T3S Y3, At ow FAHAHES HAuystE Aoz ALgEH Y.

"ol (Acyl)" & H-00- TE 4A-C0- 2FOoRA, 7N d4F aEFS TgolA HYE upel i
7l obd aEE AS VIS @ehs Aol whghAsi. ol @ obd 5] odls ™ (formyl) OM]%
(acetyl), Z=EZ3:x=%U(propanoyl), 2-wEZ =92 (2-methylpropanoyl), FEbx=<(butanoyl) = éﬂE%
(palmitoyl)& XEF3Hc}.

AL

" (alkyD)" & Atz gaF 1~20 AolE bul HE T EAY AWE @isz 2§S ovd
o, whg A ok 1Ee AME Yol 1~12 Alole] A UXE btk B @] ofnt uE, o’ Ei ¥
%234 e 1F e 2% 0]@}9} Xiil o7l 1&o AdtE

|
yD"& A8 e BAY AFE Ulo] 1~4 Alolg]
1 wg, dg, n-Z89, {-Z2F p-3rg, -3

"AEldo g oo® X 3kHE (optionally substituted)" & A7) IFo] ZAY TE 15 EE 2F9 X
A2 A3E 5 e AS ou|ste], EZ(halo), €, AEFZLA, S| =FA], &FA], ofu|, opHdojH x|
old, oo, FIERHA], 4FAIIRY, ol ¢=A]7tRE d (aralkoxycarbonyl), 3lH ZoletdFA7tHd
(heteroaralkoxycarbonyl)<S ¥&3}0, Mgy og Jinrdz x3% AHo|t},

10 rL%

"oFA] ZAl & (Pharmaceutical composition)"o]2h= foj+= Ar] 3kehy (1) E= (2)9 IgEI =
st ow  F£8&I5E wA, XA (diluents), HE9%(adjuvant), FHA(excipients), WTE HZEA
(preserving agents), X 7FA|(fillers), ¥3&fA|(disintegrating agents), +2A(wetting agent), -3}
(emulsifying agent), @ EA](suspending agents), 77| & (sweetening agent), W3A|(flavoring agent), &
(perfuming agent), & +FA|(antibacterial agent), % +tAl(antifungal agent), =& A|(lubricating agent)
2 ZA) A (dispensing agent)?} S F&ok(vehicles) & FAH IFORRE MHYE 15 o|io AHRo=w
TE 24ES rs.

fFast o3 AHJE r|Fo=
A=(irritation), <4#A ¥k$
o|E5/42 H|(ratio)ol A&ste=

"ok EkA 0 7 =87} 3 (Pharmaceutically acceptable)" o]#:
e AF, AN AF FEY Mxo HEFsA AFET A Ayl
ergic response) o o]g]. AHE 228 glo ] A3tst A oi/q ] A} A

Jm poc)
ox (o

o

3 B (Pharmaceutically acceptable dosage form)"& ¥ 2ol 33&
=W, AA(tablet), ¥¢78ol(dragee), 390, AYAE(elixir), A ¥
A, wEEE GA(lozenges), 49 (emulsion), E<F(solution),
wm%nmwtﬁﬂﬂﬂ,ﬂﬁéiﬂggﬁi FARS dA Eow g, o]y
1(remington, W=9] F7] AZIAL), FeHA, W ERAF, o]~E(Easton), PA, <+ %

&
oo
L
ofr
=
BN
2
i ot

lo

BN

M

oft
o jo
0w

(¢

= fo
=)
gﬂ
rr
=
o
fil

J
[>
[d
;g
101

%

ol |
o

k

~

5
Ry
e
)
e
12 o

~N

iy

<

24

BN
W
X0 rlo w2

Lo

H]—Us] o]

=

53k 2= 1(Pharmaceutically acceptable prodrug)"s ¥ Ht

H3E 9u|ste Aoz AHgH FlolH, ol fFadh o8t do& 7oz s 4
Q.
[e]

g AL AUH =4, AF=F(irritation), ¢# A ¥&(allergic

12
il
Lot
2
o
[
I

o
op
=
b
=
i
off o
f

o i
rO
o
i)
2
ll
it
lo
N
)
=2
i)
Ly
o
2
_,>L
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<93>

<94>

<95>

<96>

<97>

<98>

<99>

<100>

<101>
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response) B o|¢k ¥E®E F2HE glo] Age ALmA, o] FH <l o] 5/EA Hl(ratio)ol F-Sdh= Aot E
g, olgo] o= 3ol 8% Wk oy}, FHA o2 FHl(zwitterionic form)oll= F&7 Ao, &

g stgdE2 ol 7he A v

"Iz d(prodrugs)"ThE ov= Y] shebd e Al sgEs 7] fstel Al Wz owEsA dd

A7l =S gy, d& 59, 9 ZhgiElel o gk Aol k. AXUAL o B o wE A
AGd + e #sd 252 AA dolA 2 IH9] sgtEe st28d aF3 vhEshe 259 FF/ FHol
o 2 3o mE F&g e AL o EEHE 1F2 AA el 2EH7] wEel, ol
aFe APES TREHaR g8,

=9 28 Zrcogars ggdA Alesit 0 Z2zejae]  AA(Design of  Prodrugs), H.
Bundgaard, ed., Elsevier, 1985; methods in Enzymology, K. Widder et al, Ed., Academic Press, 42, p.
309-396, 1985; OFE txFd 2 (A Textbook of Drug Design and Development), Krogsgaard-Larsen

and H. Bundgaard, ed., Chapter 5; Z2=#19 A7 4 §8(Design and Applications of Prodrugs) p.
113-191, 1991; H<9 <& A 2 (Advanced Drug Delivery Reviews), H. Bundgard, 8, p. 1-38, 1992;
Journal of Pharmaceutical Sciences, 77, p. 285, 1988; Chem. Pharm. Bull., N. Nakeya et al, 32, p. 692,
1984; AlqFet A A|AElof|Ae] Z2-=2]1(Pro-drugs as Novel Delivery Systems), T. Higuchi and V.
Stella, Vol. 14 of the A.C.S. Symposium Series, and ¢F& AAANA<Q 794 FA (Bioreversible
Carriers in Drug Design), Edward B. Roche, ed., American Pharmaceutical Association and Pergamon
Press, 1987, o] of7|dA Huwtdo = HIEUC.

norE et o7 2871535 J(Pharmaceutically acceptable salts)"e ¥ wmo] 3glEo] H|WZ 1
54, 771 2§74 JUkE, 9714 #HUEE 58 9wsttt. olgd dEL B dyo sigtEe HF S
(isolation) ¥ AHAst= FAHAA in situ 2 A2D 4 ATt 53], AF "7 279 &5 971 FH
e AAE e 443 F7] £5 7714 598 9SS FalA AlxE ¢ den ) o] 48 SaAX

¥ S. M. Berge, et al., Pharmaceutical Salts, J. Pharm.

%£4%), olxveAs
oz
=

S A 2

Of
L
M
2=t

=
(Asparagus), *| X (Anemarrhena), TT7}*1613f(YUCC3) 2 84 A% 2 E(Agave) 59 2
AHoz HAE F% QY.

T AgrlelA M #Ael e AEFS dht¥oz  2Fgs9  ALEAEE (Honduran
sarsaparilla)® <&z 2Pk~ A2 (Smilax regelii) ZHKilip) ¥ EEl(Morton); ¥ura o2 w59

AFZ AL E] (Mexican sarsaparilla)® &4#z 2degs A&7 o HMiller); dubdgo= o]z} A}
ZAHEY (Jamaican sarsaparilla)@ <&z 22> @ L3EF(Smilax ornata) # (Hooker); YWk o & A# Q]
o] A}EA}FEEE] (Spanish sarsaparilla)® <& g ol A9 2}k (Smilax aspera); 2~ FRol(glabra)

%228 2 (Roxburgh); YWHH o2 o3} r2 T ¥Fo AlEAREe 2 Gzl ~des dAe] FE (Kunth);

] W
lF 2

AR o}~ F H Zo| = (Anemarrhena asphodeloides) A (Bunge); W3ty F7F%9] At A2} (Yucca schidigera)
SEAA gl ZodZ(Roezl ex Ortgies); @ W am {71490 B u|Ee o} dAE (Engelm)S F &3},

T, B oddy @A AAEAY fEAE gexmdol(Dioscorea), EZE(Trillium), <5
(Solanum), Z~EZ%F A (Strophanthus), YA E# 2 (Digitalis) ¥ Egl 2@ eH(Trigonella)s} 2L thE Fo
A AdFoR AdE e dvk. ey, ofd 2dog Y AHE Y AEAY fFEAE 94X &= 54
S 7HA 3 Q7] Wil 2 I A AMES AFEA e

2 e AMEAY fFEAE FPHoR {83, olE9 FFAEL o] okl TH3% eEAEA
2 dH 7 Ao RA Aanl =g X](Sigma Aldri 2 ez g o]l A4 (Research Plus Inc.), 2H|
gt2o)l= ¢z o)A (Steraloids Inc.) 5& X33},

= 2R E ge 5S40 a2l & 2y gge Axdds Aests vk du.
3t

w e AgdE AxAdE A o AlxE = du. dE 59, oled AVIdAM dFd AXE
AdH o HAAAY B YA OoR o]t AE vAghE AEAY fFEARSTEH Axzd 5 dd
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2} A1'd (epismilagenin)
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-

=i
=

4 sl A

L
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o}; Al A Y (smilagenin) @ o 3]~
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<121>

<122>

<123>

<124>
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owge] A AW fFeAs v Ad@dn-vitro) AES FASAT. HAY F&A AFE F
BA71E Hl el T s deieE S Ta% JAAR aeHE AF/AYES e 2o

Z=9] W2E Wi (Chinese hamster ovary, CHO) AEE F27td =838 DNA @ F9(coding) &
2 ZdAAFHT. Age] i AgE AEZAETS m2 FEAE HHEE AX AEolY.

ojeig A Wy B A= AFHE Az AW Aot

CHO MEAT 4 ¥

m2 FEAL DNAZE ZFAAIZ CHO AES m2 F8A9 dao st vpekst 343E 9 §i}—e— bk o).
F8A AFE AAT QNB AT A5} BEA Ao A

DISOE tETE AEsAh. AF 5 Mol SPBS L olzE
@ ol E S W] Askel AR (anoxifen)®] £41 0 WEA sl A9 s,

YaTel vage o, 15% o4 W, 8 WA mAsh e s@Eel B4¢ wth 1 ANE
EEE ST

F 1

CHO Al¥Eo o] m2 =80 Wi W& AZAY FreAe] g3
st E Elw(x 10’5) A (Activity)
10 254 (active)
Y 10 &5 4 (active)

e
MeO' H

10 254 (active)
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J 10 254 (active)
m,r/\/loL |
g
) | ‘
' 10 352 (active)
H N e
10 254 (active)
EMl H
10 254 (active)
H
212 A I (Smilagenin)
10 254 (active)
o 3] ~ 2 2} Al'\d (Epismi lagenin)
<125> 3= Elew (g 10_5) A (Activity)
10 854 (active)
(o)
H
AALARE A ol A E O] E
(Sarsasapogenin acetate)
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10 g% 4 (active)
(o]
. _.H
A oA H o] E
(Smilagenin acetate)
10 354 (active)
H
I Ad ofAH o] E
(Epismilagenin acetate)
10 354 (active)
O
H
222 Al+=(Smi lagenone)
! 10 H| 24 21 (not active)
HO ™~
2} = Al (Rockogenin)
10 H] 4] Q1 (not active)

0,

HO' )

11-AZE] 2 A (11-Ketot igogenin)

shetE o
=

ol
H

(x 10)

A (Activity)
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T 10 H] &4 ¢l (not active)
i
3 = Ad (Hecogenin)
0 10 H] &4 9] (not active)
HO H
A2} Al (Sisalagenin)
""""""" OAc 10 H] 24 <l (not active)
H
12-ot A A El A
(12-Acetoxytigogenin)
o 10 H] &4 <] (not active)
H
E] 22 A (Tigogenin)
m 10 H] &4 <] (not active)
H
71 E A (Gitogenin)
0 10 H| &4 2 (not active)
0
OH

-

- H

16 a-3| ==X ZA

(16 a -Hydroxyhecogenin)

_19_




<127>

S==35 10-0771491

313 Bl (g 10_5) A (Activity)
- 10 H] &A1 9] (not active)
0
] 22~ Ad(Diosgenin)
10 v} &4 <] (not active)
(o]
Yo Al ofAH ol E
(Diosgenin acetate)
10 H] &4 2l (not active)
oA Hlzdeo]E
(Diosgenin benzoate)
10 H] &A1 ¢l (not active)
6-HEl o] o 2~ Ad
(6-Methyldiosgenin)
10 H] &4 ¢l (not active)
CH
F 23 A9 (Ruscogenin)
10 v} &4 <] (not active)
[}
7T-AEY 2= AJ(7-Ketodiosgenin)
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1I-AESGZAA

(11-Ketorockogenin)

23-H2R-11-AEHGIZAY

(23-Bromo-11-ketorockogenin)

6B LM FAIE] LA =
(6 B -Acetoxyt igonenone)

<128>

CHO AJ3E9]

il

# W(in-vitro)ol A Hj

3]
=4

<129>

ofy

ofbyar, ol

= Aol

§—l_

9]

(tamoxifen)ol

ebd
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<135>

<136>

<137>

<138>

<139>

<140>

<141>

<142>

<143>

<144>

<145>

.5 &
o2 APPO] @Wld E3lE xdete HAoltt. Tl p-opd o= wlEW e o-Al A EA( a-secretase)
A d-opd Zol= FHAS] C-HHY ©H (fragment) ¥ 7F84 APPs a wH Q] Ao <ot
< A H A (neuroprotic) 283 A7 B 3 (neuroprotetropic) 244 718 AoR
Bolxa glg Wt obygl, HA Wi (intra—cerebro—ventrically)ol FHAIAS ) 719=6S A4 4= )
= Ao|t}.

w2 B-A| A2 EHAI(B-secretase)el 93k APP A+ WolAd C-HEn Y A(C-terminus)ol Ay -Al
A2 e Al (y -secretase)ol] o8] WMEE = B-ofd2ol=9o N-HU|HAE =23}, 39-4370¢] olw|w=AS &
3 B-oldZol= whlAdol ARZRE A4 EA (neurotoxic) S Hom, o Wi A4S Wess s
FXAN 7= Ao &2 YERT.

B AFoA Tk FEAD M #F M3 9 AdE @ E-7)vobAl(Protein Kinase C, PKC)9 5
A a-AAZEAI(a-secretase) 289 F7toll o Al Ao EFTE. APPH] APPs a o A& A=A
of NAKRS adeE F7FHEATE. oo WAk, B- H y-AlATELAC & APPO] A= FHAEHW, o] AL
B-otdmol=o] Fagh HAE g, A4 4% AA(nerve growth factor, NGF)¢F ¥ FXk= 417 <14
(brain derived neurotropic factor, BDNF)¢} #2 t& Hgxtel B u7]d(bradykinin)d HFAZ 4]
(vasopressin)< APPsa=Z 9] A& ® APPS] #-&o] F7lele A 22 s a73E 712k, NGFe & o =4t
HE v JIAES B2 J|volAl =8 (tyrosine kinase, TrkA)E©] o] gh 1AL A3, o]o]x
Wz 7)vpobA] C(Protein Kinase C, PKC)ol &/dstol <14ks}l whgo] w& X~ 3kA] Cy (Phospholipase
Cy)el 543 a-A=Z2 el (a-secretase)?] At F4E S/ 7= AL £33,

Hol Al Tl d-7)folAl Co] A4S HduHoz ZIHAZA & v oW
of AFEE & d& ALRE JdE & Advk. HZol ohAoF M1 FE&A
JEn

FEAZIE AHEE N2 8 A

> 2

=

oo ol
ol
N
i,
po
(o
fr
f
ro,
ny
=)
i)
>
qr T 2 oo o
N
o

2. Z7hE F A Aol BAACE, a-AALeA BYAN FLE F7bol BE PKCS] FH o] F7h
= A8 ved Fastd

2.1 Zad B-opdmol=o) AN 1 Ay} zeka A A1 Aokl A

2.2 APPsa ol o] F7kek 1 A3t &7|zb 2 F7|3ke] 71 Hs AT Aem SEE A 22

¥ 7)o AL

A5 e Pgel o ¥ wEe Bs o FAlsA el Sstel, B Aol @

a9 FuE dehla gk AEAY fE
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W REAE FolAR A3 RroR £84 A%k F5E oR BER AL FaAA £84 w3
7hel wdel oF Ao olalg 4 vk, A2 el (secretase)$h BolAR ol Wl G4 (47014 A

ggol AAds B oaEe Jehl] sk AFHE Aow o #4HE AL o,

ANz A7 F2Ik FEA EEE Bol= CHO AlZE AlgalA, F27k #8419 A Add W
Hass A4S B]lnk. 72413 So WA 2 AE(1~10 )] AFEA

e

g B owel XY AN FAAY F8A DAL S 0 AEAAY FAohA 284 Aol o
A}

FeAe m4FE B (~2.2pmoles F&A/mg @A) ByE= 34 32~E Wi (Chinese hamster
ovary) MEXE A8 A2 Aol 150m] F&F2=2Z oA 24417 &< wlFA FHoF. 53 2 (DNS0) 2 AFZEAT =4 (1
I 10pMelA)E A7) viA] ol 48417 F<oF Hrteldch. BRI E glela, AEE FoJo] 3T 2N (Hanks
solution)oll AAEAZ ThS AR A7) 3 [H]-QNBol A 305 59t WA A m-5g4] #0e ZAaha, o

A AEg ol A A9 (liquid scintillation counting)E G833},

A
of AE T = 1~30 Uehiglth B Wl AxAY FEAR A2@ G 12k Ao AA FE-o)E
B el gkl F8A AS FaE WA

AAd 2 3-0-dEAFRLE-56, 200, 22a, 25R-AFZAEH-33-2

(3-0-Ethoxycarbonyl-58, 20a, 22a, 25R-spirostan—-38-ol)

old FREZI¥o]E(1.40g, 12.9mmol)S W JE FF dEFEade(tmD)e ¥4 vEd

(1.02g, 12.9mmol)e] =AU (2.08g, 5.0mmol) FNEo] H3}ste] 715l Th, o] EFEFS 4204 18A17F

FoF Al T, E@Bm) I UEE2YE FoB FEENT. E5S UEREMEoZREH F W FEA7] A,
A H

=3E F7152 R AFHT o5, 75 S adE0gso) o2 dxAT. 8uE e Al

. Z1E@19E et wmEA AAIAFG. o] EHS HAEF(ca. T09)E AMFTEAE IS
.(chromatograph) °l€l o}AlE|o]E-aNAH(1:9)% & (elution)A]7]aL, HE-Zo A A AHAIAH WA 3-0-
ol

al
o}
EAZIR G586, 20a, 220, 25R-AT 2 ~E-33-2(1.08¢) 2R

de Ao 5AL v 2o

HE=4 1 154-156TC;

m/z ¢ 4880 for Cy0Hu0s):

1H nmr (270 MHz, CDCls): & 0.76(3H,s,18-CH;), 0.78(3H,s,27-CH; ), 0.95(3H, s,21-CHs;), 0.98(3H,s,19-CHs),
1.0-2.05(27H, complex m, A=), 1.31(3H,t, J=7tHz, CO,~C-CH;), 3.33-3.46 (2H,m,26-0CH,), 4.18(2H,q,J=
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<172>

SES4d 10-0771491
7Hz,CO.CH,), 4.40(1H, m,16-OCH), 4.95(1H,m,H-3)ppm;

“Conmr(270MHz, CDCls): 14.3(C-C-0.C). 14.5. 16.5. 17.1. 20.9. 23.7. 25.0. 26.4, 28.8. 30.3. 30.6.
31.4, 31.8, 35.0, 35.3, 37.0, 40.0, 40.3, 40.7, 41.6, 56.4(C-14), 62.3(C-17), 63.6(C-0,C), 66.9(C-26),
74.8(C-3), 80.9(C-16), 109.2(C-22), 154.8(7+%.9) ppm:;

R 0.65(A 2] 7F, o€ oA Eo]E-&l, 1:9).

AR 3: dFg2deFAY AA o] E(Epismilagenin succinate)

R
0.59mmol) &
24X 7V =oF ¢ nwWs
50ColA 7rd3t3itt.

SuFak(succinic  anhydride, 60mg,
vkak 120mg, 1.18mmol & 712 FH7bslaL,
Omg, 1. 18mmol° o AH7te rﬂru, 24A17F FF F7FR WA 7] H A
E(10mD)& H7tatal, #8945 told oH=(4 x 20 mD)E ©]
&3t FEslvh. &3 =l (3 x 20ml) 2 A H 3}, ‘F FAtet v a& o] &3t XA

3 o Bttt GulE FolA FLAIA, LAA 2U(1.82)& FH7tste] &N 2A oE oA EH O E/HE
2% olHlZ(ethyl acetate/petroleum etehr, 1:4)& o]&3le] A7l AL HF3le] FAZnEIayI
FEGT. oMAESRERY AAARSY e Fe 54 7 W AA o yadetAd SEHE8Img) S 9
ATt

;1 —
go

' nar 2~ ER (270 Mz, CDClz) : FA<1 dol8 § 4.75(1H,m), 4.6(1H,m), 3.50(1H,dd), 3.40(1H,t),
2.6(4H, br dd), 0.98(3H,d), 0.95(3H,s), 0.80(3H,d), 0.75(3H,s)ppm;

PConmr <= EF(68MHz, CDCly): & 171.81, 109.27, 80.91, 74.90, 66.85, 62.25, 56.29, 41.84, 41.62,

40.65, 40.51, 40.18, 35.44, 35.01, 34.72, 32.17, 31.77, 31.38, 30.25, 29.33, 28.79, 26.93, 26.55,
23.58, 20.58, 17.11, 16.43, 14.48 ppm;

R 0.11(2 g7}, o & oA o|E-HEZF o2, silica, ethyl acetate/petroleum etehr3:7).

= 2 e HAs #F3e7] dste] Aled AL BB 2ol ofgh Zofert &

XYY o]& e

2 e xslo] M (Alzheimer's disease, AD), &=3lolw HEl9] =914 X wl(senile dementia
of the Alzheimer's type, SDAT), $}x1<=% (Parkinson's disease), Lewi %2 X|vf(Lewi body dementia), A
A A< (postural hypotension), AF¥|F(antism), T3] 253 (chronic fatigue syndrome), o552
Z(myasthenia Gravis), $H|ZE o]E4 (Lambert Eaton disease), ZAIXHAZZT(Gulf War Syndrome)l+ =
shot #E FAS F71Q SgHEd AN =E2A7IE A A¥E AW FAES AE5se o dHd

QAR S w A
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