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1. ¥zzsloHH(Alzheimer’s disease: AD)

dxmato|mH (Alzheimer's disease: AD)E A
A Al 50% HEE AA|SH ofide] IR

Aygudt dyel Fegel A4En gt B
i AR HE2ANTe] Fasthn son
)

AAA 25L v,
A @Al el e A7sa ot A AR
2248 5ol o] 2A BFE

glow wi
oleldt BAEE Hast @

ool HE A7)

Avjely 9 A wAle] NEELY ATEFE &

2-3M =7k ¥ @ol Iske

3 4439 ﬂt’“ﬂol dojut= HEAd HAge] 3t
olt}. &, AD9| EA-2 ulre] 957 =Uuk(senile
plague) :LEHL AL o] Wglele BHes
el W2z e 272 extracellular senile
plaques®} intracellular neurofibrillary tangles,
53 AR &4,

Senile plaque®] 8 TFEL precursor
protein® Z%H F=¥ B-amyloidZ fibrillar ¥
p-sheet T-%Z aggregateSle Ado] Ut} ol
S ADE B2 URVMdEo] ARHL gler 1 F
83 7FdEA B-amyloid proteing #HE& &
% 9=dl, AD %719 neuritic, neuronal dege-

naration®] oAl B-amyloidE apoptosis path-

N

synaptic degenaration®|t}.
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ways GASAA AAEHYS FEdrh. S, b A Agtoltt, ZAAd Qe A7 AEEL dopa-
amyloid & membrane blebbing ¥ DNA <4 mine< A=Y ©] dopamine] A Xt}
o 93 cell shrinkage, nuclear apoptotic 80% ol’d &AEYW (A, Mss, A4,
bodies A4k, DNA ladder % apoptosis®] ¥ T8 Aol 59 ol &% T/l vehAl €t
A BFS vepdnh E=3 ZRILEE tau pro- 71E B TdEYY Aoz 78 o= )
tein®] H#] 93 neurodegenerations & a7t 23 Axge] 91, Hehgo] 4

L ol9)el% free radical & AF3E XEd 29| wHaka
o3t AAAEL] A&AQ) 33, presenilin, apoli- e

poprotein E, inflammatory S°ll 23 AD<] -?r

dro] HasE 3, neurotrophlc factore] - 0. xu] oMk, A 9 X849 7k
kst vlEple] B ¥ % Fu|2~ElE, estrogen 3
T e dlE ﬂiﬂJ— Ak, e
2. "4 Z]uf(Vascular dementia: VD) Aehe] e, A B ABAE oleld vdd o

Qomwd Fsm glor] 4 Lxsfolny 2
GG A HIBYR] AL HTTO) MR go) g2 wyony gD Lo| Axsm YUt
so] doFows He ofe] vﬂMl 47340] 47

)

A 7Pl BelE Zefshe 292 =l UB ) w4 gcetylcholine 3 291

e A F AR £ % 3>3_r<>]\1‘r ¥, 1

Y= B ARAI TA 2o Ydnd A AD xtel] slojd 7 F=23] @42 cortex
Zo|U} MAZS AdoA WAMo] ¥y 7] wjito] ¢} hippocampus® FAHZ~ FA AEA &4
iy Avje] gFager AR Yk 944 = T T UL ol A £49f FE dRlew
omE gzmaolmyale gl 4] wysln x| E¥A Utk EF AD A9 HelM= acetyl-
7l Yehgr] Adl & W oAl ¥E=g Adsn choline #/doll &3l acetylcholine trans-
glom 77| otztd T AH 7|7F HAA S Kol ferase /o] fHadta Ay 71A -2 FUA Al
ol w2 olslels Ao Ans wo|l XA &4lo] uehin, mok 24 AAA &4
v EEolu} oS 7} A AAnA 2 I AW e w2 JUEAE Uehle dles
S Holx o] B(Ao|tt. @A Auje] Axtd] LA Urh wed ADSALY AAVIE FES ¢
L QAEAT tio] sAES W nEd Al ¢ ABAL e FHA ARHEE M=
& Aehdo] o]lg¥ 1 9lEd, o WhHom tiy] Ul FHLZ 71g] fon ofF AA7TH B0
A &)o] A7 Mol} Binswangerde| txuldeo] v AFE 1 dE ¥ actylcholine TFS F7M7]
wo] o] sPsdlt} o] @A Auje olgzlx) & WHel vl Aol stk . actylcho-
U HAN = o2 g3y ol o3 Tye line A71<1 lecithin, phosphatidyl serines&
Aol A} A7) 2349 A A 7)%e] Aofo|t}. ATl HE acetylcholine &#&& Eolele

At gRent WEg Esb 9g=A g

_ . , . 3| acetylcholine?] ®al& ZAaAlogN Z
3. 971 ¥ (Pakinson’s disease) Y A e
A AAHGAE SAA7E e 4EA e
I71E e o Ago] 9A3F S (substantia acetylcholinesterase inhibitore ZW3el A&

=
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o
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Qo] AABAII} Folue T4 AZA 194171 FHkel] MK olzg]7} &2l Phy-
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sostigma venenosumell4] £2]¥ physostigmine
o] Hx=& 22 AAIHAE Ao /o] 7k 771l
Aol FHoz AFAY AA7A2A AFEEAH.
Fof|, scopolamine®l 23 IAF &4 &3t 2 AD
Sxtol] Fofr] 4 Ao ZIF UERL acetyl-
cholinesterase inhibitor”} ADell &Z#<Ql Ao

2 AFEA =Tk 2% 19939 tacrineo] AD
ABAZA HEZ $Ad o, Boldr uligol
NA®E donepezile] 1996 &Qlwigkon 1 &
rivastiamine, metrifonate 5= NI A1 =3

2 AW A8AZ ¥ AMgEo] ool HE
ADS] X gAZA e 7FsAdo]l AAIE metrifonate

Tablel. Characteristics of Cholinesterase Inhibitors for Alzheimer’s Disease

Parameters Tacrine Donepezil Physostigmine Rivastigmine Metrifonate Galantamine
Chemical aminoac— iveridine carbamate carbamate organophos- tertiary
class ridine pip phate alkaloid
. revers— . . . . . .
Mechanism ible reversible slow-reversible slow-reversible irreversible reversible
. RBC AChE:
brain
o AChE . 10%)
Specificity AChE> AChE=BChE brain AChE BChE)AChE .
=BChE BChE brainAChE
50X>BChE
ICsoforAChE 1.0x10™ 2-8x10* 3.6x10% 3x10% 1%x107% 3.5x10%
(mol/L)
15-30 min =6 min
Plasma ti2 1.56 h  50-70 h 4-6 h (CR) 1-1.5 h 2 h 8=45h
. R . . rapidly
Bioavailabi- variable . variable o
lity (~17%) 100% (~1-2%) low cor'lverted 100%
to dichlorvos
AChE
recovery 6 h NA 60 min 6 h 26 d NA
(t1/2) ome/ke/wk
. meg/kg/w
Therapeutic 16071200 5y 6-12)3) or 45 = 30520
dose 80) 18-30)placebo
placebo placebo 0.65mg/kg/d placebo
range(mg/d) placebo
> placebo
Dosing qid daily tid bid daily bid/tid
or weekly
Time to no titration
reach 12-18 wk 0-6 wk 4 wk 4-12 wk ded 1-2 wk
effective dose neede
elevated GI: S;ighg? '
Adverse liver weakness: vomiting; GI; headache: " GI: agitiation:
. . .. leg cramps: . .
events enzyme: headache: other GI dizziness chinitis: insomnia
GI dizziness '
weakness
Stage of  approved approved deemed NDA submitted NDA Phase III
development 1993 1996 unapprovable submitted clinical trials
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9} galantamine % ©]o &gl 1 FoA
2ol vla EEA=EEA] F)d (galantamin)
2 dE of|RelAke] aricept (donopezil)= acetyl-
choline esterase inhibitore]*|%t AD¥RF ofuz}
VDAl A3ds] aAAQ Ao Husa vt o
¥4 acetylcholinesterase inhibitore] 54& =2
™ Table 13 #t},

olgle|= xZ2Z 59 acetylcholineddg <7
Al717]1 913 WH o acetylcholine receptor %

ded,

-

acetylcholine A& A¢l acetylcholine
transferase @457 82 80| /T Euda 9l

oy 1 &3 off s A HL A et

2. A (Antioxidant)

Neuron< glutathion &#Fo] Wal, A|Euo] &
E3} A|WAE vl go] mor Mo UAlERge] Ata
7F "4AQl ol 507 free radicals © 93t
7] A8 Aoz A vt AD #

£3) &
< WIAAEPLATANNE 2 AsE 2EY X
sl e Aew HuET YEd, dF 59, ¥

% Fe, Al, Hg 53 2 metals gd#°] %0} free
radicale] AAE7] 1, kst AA, A A 2pts) 4k
9 F7F, dyAl tiAke] A&, cytochrome C ox-
idase®] #r&, DNA &4, @ide 4kl o] &
B Ao Hauda vk E3 ADSA] o &
o %A=+ amyloid protein® free radicals®
A/ | apolipoprotein E& free radicals®l
o3t FAWr] F1 53| apolipoprotein E<]
FiksbE-e ADSF #elo] glokar Hawm ik
7 olyel cell culture® ©]83 in vitro Addl
AE free radicale AAAE &4 Ee ABAX
A Fo ARFe svEte ATETEC] £4H
I T} olefd XA ADE] X& E i o
3t oJ#] free radical scavengers © #4FsRA| <]
Vel digh A7) o] FoA o e AD9|
¥ I A AREn e EHE o

2t

o ksl nlglyl: wiglyl o} veldl C 5 i)
HIERIS] A7 =914 < is
N gD B AFHAA A2
U B dEtzA 27 =944 719
oo Slo} o]z|gt HlElRle] FH A FAIAE Hu
3taL 9l 53] HlEl]l E= B-amyloid protein
o & AYAHEE free radicalS W3te] AD
o] AAL BN LA e JGAE
Az AA7IFe] MAEIE AFER LA
AvSode] A, dskE Ausied &3
Aoz Yelgrt. AA7Fe &4 w2 HlE
Y C AR Aol RuEa glow 1)
A, Are HEFoIY B Aujld] Ui Bx
B HaElsn glo] Auje g flste] ol
ikst vlERle] HA7F A= Ak o9

=

A7 % A

¢
R
X
olf
o3
B
=2

= folic acid, vitamin Biz %
2 Ao, v 53 A#TAo] 9l AHAew Hu

Ha i}

® Selegiline: monoamine oxidase B inhibitor
24 levodopa A EA] ®Wasle] AH&Ew o]
monoamine oxidase B2 &4-& AAste] =}
Aoz AP AY levodopa TR 5]
A4=]= dopamined] ®IAE AWste 8ol
S Aed BuEa Qv off ddHeR <l
A7 Mdes Bt SHEA Xk =3
desferrioxamine+ iron—chelating agentZA]
ADZA Al 2:d o] Tk Ax ADS] 4%
A JNAEI7E dRen ol= AD Bl 3kl
iron-dependent lipid peroxidationg #3fa}
= 3oz F43ka it

® Flavonoids: ZYI} ok, olive oil, tea, &
X=F 5o v EASE flavonoidse 733
ksl 7} free radical scavenging activity
7F e e guA slen ADS WA Ths
el oigt A7AEe] Buxm . 48 &
W, 42 flavonoidsE nuronal celldl $lo1A
glutamate 2] 4t x~Eg o Ui 7

-
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¢ B3 Fg9E YelH olEgt 33E Yehe
flavonoids®  #+34  5AAL  C39A
hydroxyl groups, unsaturated C ring, hyd-
rophobicity7} £79vta Baudta o, =3
curry®] curcumin 73t free radical scaven-
ging activity®} A|@#4ksl Al o2
g BEdthe A, olE FE HAske
EQlo] m=Rlef] Hlste] AD TAlgo] <F 4u)
AL drie AoA ADY M e A E5AZA
9] 7Fs/de] AAIEL et

3. =4 (Anti-inflammatory drug)

EA =S, A5,
T A ¥ dFo] ADZE H|EE o] 9loiA
Fag wWder v 539 ¥ microglia
cell & HZA 9 A3/ Whgol Slojx FF2<
g "3ty TNF-e+ microglia cellolA
v = tEZQ] cytokineo @A ofe] 3417
Aol A4 2 HEdHl Fa3t A8 ke
o7 HuHEm gloen E3] cytokinesE 1AV
o golx FH H&S = NO, glutamate
acetylcholine®l 9&2 vx= Aoz LA
ot o9} o] AFmINEA o3t AlAHGAC
Wzl A =4, dAV%

Wl sluele Holld ADA RO SloiA
Aol g7t AAE D ek dF EW g
R2o|EAE 3T H&3 FrlE 23t
o vlate] AD &) 23k3, "i¥ non-steroidal
anti-inflammatory drugs(NSAIDs)E 12/1€ &E-&
g X EkAl= Bl 5l HEte] 71 g S H]Egh
AR50l AR, gt FASAR] indo-
methacing 6701€7t 583t AD¥A+= placebo
o Hlgle] QIX|7]%o] tha FFEATHE HiEol
1ol AD A e A Rme] 7hsAde] AAIEIL A
gk o}z Walelx] ¢ke AHoln] o W A7t &
753 e},
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4. Cholesterol-lowring effect

HMG-CoA reductase inhibitor2A W 2|
2HES A7 FEZ 4Eld JE statini
(mevastatin, lovastatin )% AD oA%EI7}
Avte A2 BaEa gle] I 7Fsgde] A4
Ha ot F, o] A F Qg AT 2, &
T 1 FE2HE =] A5, ADF 2 g5
o] Ethor jn vitro A@oNME, AXU ZdH
EX7F Abel AA B APP ®3lE 2Hde 2o
FTHEALL, in vived] A=, FH=ElEXe AB
ofo] Ag@del FHEAGY. H9 retrospective
9 AFAT, FY=EHE A 583 AIEE
ANAIA AD TR Eo] wif- frojHoR FHAgnka
Haglo]l ik 604 o] =2 6utiHel Amx
AFAZ} Jovastatine]y provastatin® 2
ZHE A Ee] =059 AD F3 A¥geS ¢

AATIE Aoz HuEo] gt}

I, GepHZRE Ao o, A
A2 Ak F

FHZod = A RFE Y X gl
el #Ailo] AFHa 9 ohegst ¢
7Fs/dEo] HaEa jlow A7 HE WPeR

o= AF3t vkel 2ol acetylcholine esterase
inhibitor, A-amyloid®] ¥ FAA, HEF 7
A, 2tetd ~EY 2 A EI, estrogenic effect &
o] et SHAA AFEC] o|FoXm Urt. &
A ekAE Ao AFEEgS HH 23,
Huperzine A} Zo] o|n] FEsgl=lo] Anj=a §
E A= 3 ANE SO e AT e

A e et 2

==

1. &3
239 FEHELS AD AXE =FEd a3l
JE Aow LA 9, FE ADS 7L =914
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A7 Aoy 7198 /d8 dietary supp-
lement24] AB|E 1 glom] AAoA AvET 3
o9 A8 ez E Y E ARE FED
e}, o] FEEL AXT /A gl
u 5 o]

=

o)
Vg el Ad 4 F o

Gl

W R

D

2A Eﬂ-@‘ﬂ free radical scavenging acti-
vity9} A= A ksl JA 23E vERd
Hu¥E EGb 7619 &%°22%& ROS level #4,
H8F F7F % /%4 24, muscarinic cho-
linergic system¥e] 4%4-4 PAF antagonism
< 5% 2% 3 2 TF7 grds dAa
2}, dopaminergic system R} monoam-
ine oxidase activitys GA|shH B A2}
A QA7 AN B Barglo] gt

2. Huperzine A

Huperzine A& &3 929l Hyperzia serrata
(thund) TrevellAl #2]¥ MZE Lycopodium
alkaloid2A] 718 o]z A& acethylcholines—
terase inhibitorZ =83t #F ulx A9
NMDA &A1& dAlsH, o8 F& 247 AD
Al A 1A%5 AN B SHEUAS. In vitro
M= B-amyloid protein®] 2|3t PC129] Al¥X%
A& AAIEM rat oA AE] AB25-35 <]
3t AAM E] apoptosisE FAlz= S HolH
rate] x| Hde] pframyloid (1-40) FU F
1297 7 Fof Al oy 314
9] choline acetyltransferase activity 34 <A
QL AAESE A Y. E3, anti-apoptotic
Bcl-29] down-regulation 2 pro-apoptotic Bax
9} P539] up-regulation® AT ZAM apop-
tosisZ7b #ZAaEdttn B3tz 9y, =3 Hu-
perzine A¥ T2 AChE inhibitore} H]msiA,
@/gdol Eom, AChE A ZH8AlZte] A, 72
fo] A1, tacrinez} 22 IEAHE §loew AD 3
M ez g AAAE Ao E Azet 72t
£ glo] 7198 S MAEe FeE Ha Hof

ATk,

huperzine AE

3. B

& 59

TA ostd HAW  B-amyloid
1-42% 0:1??_ A rdo ] g7t passive
avoidance testollA] escape latency® I3l
Z7MZ I dose-responsed UERNI oM Fo7]
Zto] AeE e BYE YeERYh =3 A4
Fo] E4AAlT, s 2EHRAAZYE F7
Uelgdon SujRIESME Feke Fo| 71
=2 S YeYtn Hudn fEIES
2, B3 dAAle olE FAHECE Sl
A FshE o] Sl
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lo,
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foi
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T
pay
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N
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*“ K
%0

>

o] A] hippocampus® #2 FA4 4l
A7 A5l e BE
%93} choline acetyltransferase
24, 2 AREYAY AAA 34 E3pt
= Zeog Hu¥y Yo}

4

paradigm 7}

0 o oo N
)
)
12
oftt
0L oX,
=2

= in vitrodl#l acethylcholinesterase®
Al AISkL scopolamin A& AWES &34
]—‘E Zlo® By HAAv £k 28 23, {834
2 dehydroevodiamine hydrocholride (DHED)

g i o] DHEDE s% 9FEHo& ace-
tylcholinesterase activity® <418/ scopolamin
= A9 FdFHA passive avoidance test
A7 7198 o] feldoz Mdse 740] gl
At} o]#g &= tacrineRrtt ¥ & Floz
Uelgen o]t FF = acetylcholinesterase
AA 2 HIF{ I T EFAH L2l o A
2 3L ADE X8 o8 2173 Ak A=A
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249 15 ANetn Yo FF ASHY

T7F dgsit
6. 23

2 9] quinic aciddl E2& PC129 3ol B-
amyloid protein®] 2|3t MEZEAE ol

aAFew 1 5 (-)4,5-dicaffeoyl quinic acid
o Ax Bz &3} Holyth EZ PCI12 e
Al neurite outgrowth® fE3tHod, Az&
quinic acid®l (-)3,5-dicaffeoylmuco-quinic acid
7b o2 IRFERT gl NGFeE g9,
quinic acid®] AAE cell viabiligye #2l% 3+
2E frEskA] gston, ol2ldh AiE AD A=Al
ZAe| Ao TeAdE AXE = AU

7. Znp

Hulel A frEfslo] 2 2HEo] e Aoz 4
7 vanillyl alcohol¥} gastrodin®] glutamate
T ABAZANE dAIBE o] gERlYh. E=3 A
nke] ether fraction® GABA 7H4¢} glutamate
Z7HE dAlst] RS =3 AN o
&) 25 AE 27 Hvle ethyl ether &3
o] gitst B M Hold Aoem FHEAL,
f-amyloidell 93 AIEX =4 HS &I+ ethyl
ether, chloroform, butanol ¥&eo] Ztz} 92,
44, 39%= et oo A#E, ko] ethyl
ether £&o] p-amyloiddll &3t AE ZAL A

shzel 71 wA Ao ek

8. A&

Tetramethylpyrazine(TMP)& HZF9 F2oA4
#2= kainate = rat hippocampus®] AX=
Aol Bz aay) ldta LRl &, 799 ratd
hippocampus©l*] £2]3t primary neuron= ©]
23t Ao TMPE kainateZ F=% AXEA
= FRoEH R fod A A

9. 7|}k

olelo| = T}, 275, Fa & rat 4-vessel
occlusion model< ©]&3% ¥ FPRGofA
AE HsE#E Jepdths 279 microglial cell
©] TNFa 2 nitric oxide A4YA] 5ol Hau=s ¢}
i, cell line® ©]g3t Ao % in vitro ischemia
Rl AAAE REEIr} Hugo] Qi) Fg
FoMe ok EATA (QHTEF) o gk X|uf
W 7R E Hawo] it
gk B AFHANE R Aujod 4]
FaAY s BHoR JANY dAE & =
= %3] acetylcholin esterase #13l
24, neuronal celldl $loJAl L-glutamate 2
B-amyloid protein &l AEHAY HiF, o=
stolr] A9l F8xF FAAES] apoptosis AE
4 2 Kynurenate test® ©]&3 A5 /MAs
= WU 27 99 58 X3 FF A
NN e &S UEMIATE A olE FAEF
oFFo] ofd AFAAEA L AL T Fof

o},

3o @
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