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Potential Drugs for Neurodegenerative Diseases 

ABSTRACT 

There has been remarkable progress in the study of the causes, the pathogenesis, 

and the mechanism of cell death in neurodeneurodegenerative diseases such as 

Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, and 

polyglutamine diseases. Several new therapeutic approches, which are more closely 

targeted to the pathogenesis of the disease, are being explored. This review 

summerizes the development of these potentially disease modifying treatments. 

hfl 1untji.J neurodegenerative disorders Mffi Lrflfl'l1i.JL~1m.J'll'tl'3r:;uutlr:;~1V1 LU'WU ()JM1 

~1iii'tl.)1'Wu9iuu tlr:;inru'l1il~~tl'lmllutrfl~i.J'tl'3L~'lli.J'llu~ Alzheimer's 'tltjnr)1 25 ~1Uflu1u 
,, 

fon ~tl'lmilutrn Parkinson's disease ~nnr)1 5 ft1'WflU ~tl'lmM~10fi'flU1~tl.JL~U 
' ,, 

m1i.J~1i.J1rn 1umr'll'lu m~'t1VJUL't1'3 'r1111X'll1V1~ru111v11umr~1 Lilumvi LU1N91n d'.lutrn L1't1f'3 

~U'lUPl'll'1VIUYJ n'llm>-11uiutjLU'WL'lft1U1'W 1<Dfl111f~1u~'1 m~1~fo n1rtl't1>-Jfo1m<i!~ ~1Ul-J1 LYiU-3 

f'IVIM1iu'll:;ft'tlm mrnM1'1'tl'tln'1J'tl'1 tr fl tviu LL ·rmhlil~f'llil'flmr~1 Lilu'll'tl'1 tr fl 91nfl'l1Wl1'lMW1 
,, ' 

~1l-!1rcm~ ~tl'1 n11~1U'll11'3 L 'l!f'!fttl1:;~1V1
1

l~ Cl'1 LLl!9:;il fl'.11>-J'r'i U1U1l-J'ilU1'3~-:J 1un 11W '1J.JU1U1 L ~'i) 
,, 

'll'lu m~'tl~tl'luntjiiO 
,, ,, I 

uV1m1i.Jih:;n~1'ln'3m1mJM1't1LLU'lV11'31<D'm1u~tl'luntji.J01ulf9iuu ~11Yit1tj1u1:;MrJ1'3 
' ' ,, 

mrn~~'tluYii.h~tilr.i niiltlr.iun'3LLU'lV11'3LUn11~mJU1~111m.J1 ~'3'll1"lU1Ltl~n11U't1'3rlU/M~Vltl-l 
I I I SI 

fl'l1l-J ~ ~tJ n~'ll'tl-3L'l!ftfttl1:;~ 1VIM11l LYii.J L 'llf'!fttl1:;~1V1 LW1l'll~ L'llU nu L'l!ftftYi~ ClJ L~u1tl1u L1fl ntji.Ju 

Neurotrophic Factors 

Ln't1'3"l1ngrowth factor Mf'l1U'llU~~il~f'l~'tlL'l!f'lfttl1:;~1V11iJ'l19:;LilW nerve growth 

factor(NGF) brain-derived growth factor(BDNF) ciliary neurotrophic factor(CNTF) glia line-
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derived neurotrophic factor(GDNF) insulin-like growth factor(IGF) NT-3 ~1'li1i:.Jfl~.1Eh'linn~'il 
... 

m n "ltcy L~1J LVl'll'tN L 'l!ftitJ 1::~1V1l1'l 1uirn'il VIVI lil fl'il\l LLfl ::1 urn'l ::tl n~ i1 r.JflU'il\l nuL 'llflitJ1::~1Y1 ~'ii 

111'l::~1..,1 nii11huo'l animal model \.lfl1t1'llUV1 9'li1\.lfl1t1n~i1Yitntniitl1ii11-iilum1fnii1 

neurodegenerative diseases 'ilU1'lhn~i:.J'Ci~L~Ln'ilU~\l\.liJVll°i'iluif1'3ti1CJV1W)\l Lzj'il~1LflVl"l1n 
ifcy\.11lum11~'lfi~1-i!lil~1ii11C1tl1 neurotrophic factors 'l!Ulil~1\l~1U blood-brain barrier Lif1~ 

L'l!ftith::~1Vll~ 1 

91 nf'J'l1Ml1'l\.IU1 LULL~ gene therapy "t111\XiJ\.IUYl1\l~"l::LLnL'llif '1J\.11n11U1 neurotrophic 

factors Lih~L'l!fiiLil1\.lil1ll m11-ilviral vector U1Yi1gene 'll'il\l neurotrophic factor 1~i:.J'CiVlU1~\l 

Yi'il1r.:i1U~VlrlVllilft'il\lL'llu m11'if adenoassociated viruses (AAV)L~'ilU1 IGF Lif1~ motor neurons 

1u~VlrlVIVlft'il'll1"1ALS 2·
3 ~n'lfi~1-Dh.1mrnnl'llifcy\.11n1rtl1 neurotrophic factor L4"'11tl1uCNS ~'ii 

~r1\lL'llfti~~r1\l neurotrophic faciorLL~'ltl\1nil'l1n~u1L'lruLil1\.li11t1 L'llu L•rni~mt'l CNTF 1u 

animal model 'll'tN Huntington's disease(HD) 
4 

n1'ibb~'J./J'Vl1 Neuroprotective Agents ~u -i 

LV1t1i'l'ttln'l LL~u~1lilV111u nft 1n~41 L Yi1 ::utii'lil'll'il\l mrmm'il'l L'l!ft6tlr::~1Y11uLL~ft:: Lrf'l 

if"l4'UT'lil\.lft1ll1'ilU1\l nft'tm'llu 1 )oxidative stress 2)mitochondrial dysfuntion 3)1nflamation 

4)excitotoxicity 5)"1'l1iJCJlilun~'ll'il\ltrophic support ~1'li1\.l~n31u~1'il1r.ii1i'4'lUL~EJ'l4"''il'lLULn'ilu 

~n hf'l 1un~iid ~11~i1 r.iftul'ilnft1lnul1'3109'lm"l~ntl1ii11-i!t~u\.l'Ci1U1 Lrn 
... I r 

U'il n91 nunu'liJ~11~ n41U'lUil1 nno\l LL~U\lLilYl 111.J n ft 'tn n11'il'il n qVlfi LluJYitJ~1iJ 

iJ 1::~V1fl/11Yi1 Un11U'il \l rlUn11Vl1ll'll'tN l "lift 61.J r::~1VI 1 U\.lft'il VIVI lil fl'il\l \.I 1'iliJ if 'ii~ fll'l1~ 1t1J 1 VlilVlt.11 

~iru~itu~1m9iJ C-Jft ul'il mr~1 LUu hf'l "t111\X Lllu~~uh~"l::tl1i11V1lilft'tN1-illu~tl'lu n~iid 'iltl1'3 hii 

~ri'ilU"l::'t~fu n11ll'iliJfu1\Xtl1ii11-il'iltl1\ln'l1\l'll'l1\li1"1'l1iJ41 LUU~'il\l"t11clinical trial 'IJU11il L\.laj 

LU'il'l"l1ni1candidate 41u'lumn41LUU~'il\l{lilii1~Uf'l'l1i1~1"1cy unlli''l'ilU1\lL'llu "nnm1~911ru1 
~11~i1 LLU'l LUiJ"l::i1iJ1::~Vlfl/11Yi1Un11flliln11Vl1ll'll'il\l L"l!ft1.h::~1Yl 59 'llUlil ~'t~fu n11~ w.JU1il1 

U1UYi'il~i!f'l'lT \.11'ilL~fum1fuT'il\lL~-illULTf'l~ULL~'l1uu2003 Committee to Identify 
I ...... 

Neuroprotective Agents in Parkinson's (CINAPS)~\l ~n4'Vl lli''l~ULV1 £J National Institute of 

Neurologic Disorders and Stroke (NINOS) 
1l~f'i'li1Lft'iln~1112 'llUV1~1LUU~11~U1~UU~tiULUn1T 

vhclinical trial LVlll'il1PYlifOlru~iiu-ii'lJ'il\l~11L'llU iJV1ql!tlJ~uu~"Unft'tnm1'il'ilnqV1t°, ~1U blood-
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brain barrier 1Jl~ i'.lifti>JftLULL~l'l'l1l-Jtlft'iW1rltlLVit1'lVrn, 1Jlr.iftLU animal models M'1'ilLUl'lU
5 ~1? 

" m~hUL~LLri 

Caffeine i'.l~Yliflii'il adenosine receptor n'ILL~El'ILilm1unftLn~Yi1t~i'.lr.iftLULL~ neuroprotection 

caffeine LLft~ specific A2A receptor agonist l<W-6002 !ii1'1~1l-!1rnft~n1Wl1U'lJ'il\IL'i!~tl?~~1YlL~ 

'lu MPTP models6
·
7 

Co enzyme Q 1 O L~l-1 activity'll'il\l mitochondrial complex I LLft~vl1MU1~antioxidant. ~1l-l1rn 

'l~~O\l 1,200 mg !ii'tlilu'l~u~u\ltlft'tl~rltl 1'll-l~'lilM~n31uLtl'il\l~U11'll~ft'il functional decline 

~'11'~ 'l~uUnified PD Rating Scale LUl'lUL-if PD ~L~\IL~fum1'lih'il'u8 

' " Creatine LUU~1?'il1M11L~1'l-l nftLnm?'il'iln~YlfiLUUindirect antioxidant LL~~ElUU\l mitochondrial 

permeability transition. ilr.i~U'CNrlUn1?l111U'll'tl\IL'i!ft~tl1~~1·Yltu MPTP rodent models lu 
.J 

transgenic Huntington's disease (HD) LL~~ Amyotrophic lateral sclerosis (ALS) models Ll-l'il 

" 1~ 1 - 2% 'll'il-l'il1M1?L~utl1Mun. tl~'tl~ti'ul~l~o-l 20 glii'ililu 

Estrogen (17 B estradiol). r.nnm1~mn'lu~1u1~u1~'lYltntiu11~'Jl1uilL'flm~Ln~h~PD 

mnn11~M~\l Yi1l~ilmrn'tl'IU1 sex hormone inH1uPD ViU11 estrogens ilr.ift 

neuroprotection lu animal models
9 'il1"1LUULVi11~ neurotrophic effects, synaptic plasticity, 

" " I 

M1'll antioxidant effects. 'Dth'l11n~~11luntji.ii11~r.i~-if1'3L~U'l'ri''llul1ti'lltl11-l LL~~r.Jft!ii'flM~'D~ 

L~'D~ nonfeminizing analogs 'il1"1U1~UL"ln11 
,.. 

GM:.1_ l~~J~.,,\lneuroprotective LLft~ neuro-restorative tu animal models. LUUfl'lutl1~n'DU'lJ'il\l 

neuronal membranes ~'il1"IL~i.1m1Yi1'11U'JJ'il\l BDNF, GDNF U'tNrlU excitotoxicity. if'flL~U~'il 

41Lllu~'il\IL~Yl1\l parenteral ri1~'lilm1vi~u1~f1'1 synthetic- derivatives ~~1i.11rnlm~u"'lfinu 

· 
1
lJl L\f 'il\1"11nil n~ Ln n1?'il'tln ~Ylif M~1U'tlU1\l~'il1"1LJl r.JftLLft~il<if 'fl>J~11 LLm~fu-D'1 n!J'!i'.lr.Jft vl1 L~LUU 

.J I 1 
~11YlU1~U "I 

Minocycline. tetracycline antibiotic ~L-ir1~l-J'il\IL~~ ~1i.11rnuuJ\l microglial-related 
,.. 

inflammatory events LLft~ apoptotic cascade. ilr.i~ neuroprotection lu t{IJltfYl~~'il'l'ri''ILU ALS 

HD LLft~ PD models 
10

·
12 ~1l-!1rn l~1~u~U1'l 'l~u1ililr.i~if1'IL~U\l 

Nicotine. "!1n<if'fl1J~lu~1u1~u1~"1YlU1ViU11~u~rn..JMiilL'flm~Lilu PD U'tlt1n11rrtiJ~u 
1.JMi 'il1"1 Lilu1tl1~11fl'lutl1~n'tlu~u~1ill'll nicotine~'liltl ?~~Yl fin1Vi 1 um1JuJ\l m1~1 Lilu'll'il\l 

L?~ 'tlU1'l't?n~ nicotine ~1i.11rnil'tNnu MPTP toxicity lut{1111Yl~~'il'ILJI. m11-n'Nicotine U'lil 

."f 'I I ..J ...... ..J'I" 
uC\)M1 LULWJJU1~YlLMl-l1~~l-J LLft~'lfiYl LM 
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GPl-1485. LUU neuro-immunophilin ligand. nu central FK506 binding protein receptor, GPI 

1485 LL~:: neuro-immunophilins ~u1il neuro-trophic activity LLJJ~::11Jil immunosuppressive 

activity 13
.
14 

~ "' ..... •'t .... Rasagiline/selegiline. Rasagiline Luk! MAO-B inhibitor li1~1£.JnU selegiline LlUl ).J).J 

amphetamine metabolites. n~ln neuroprotection 
1WL~mnu1.h::~VlflJl1V'l'll 'l'Mn11LU'W MAO-B 

u'l1bJil1f'tl~tl.JLLtliV1n'lu1::~V1fi111Yilun1ru'tl'lnuL"l!~tfur::~1Yl 1~fumr1-i!'tlu1\ILLV'li~~1u 
... ... 

Mirapex and Requip. non-ergot derivative dopamine agonists ).J antioxidant effect LL~::w.J~ 

!ll'tl mitochondrial membrane. dopamine agonists ~u1m~l~t.J~'tlU1\IL~U'lrl'W15 

"~"' · cJ' ~4 "'d,,1. .Jdc:1" td £1" 
~::mu LWl1~1rnn~1'l).J1'W Cl\ILL).J~ :;).JTI'l'W~\J\1Vl).J'll'tll.Jft'l1l.J~Vlfi ~ neuroprotection ~1n 

PD model L vl1iiu ul'l nil41u'lu~d\l~\l'tl1~tl1 lul-i!l u L Ul~'WL~ l uYl1\1111Ncb'1).J nu~1 Tntj>.J~il ~Vlt 
!ll'tln~lm'llu excitotoxicity( L'll'W NMDA-antagonist LLft:: calcium channel antagonist) 

antioxidant(Vitamine LLft:: Iron chelator) anti-inflamatory agent (L'll\J NSAIDs) anti apoptosis 

( caspase inhibitor)O\I LLJJ 'liJilif'tll11~~l!u~~mflu'IYi'tl~1ra'll1 V!ur::~YlflJl1Yil'W PD U'lilfl'l1).J Lllu'lu 

'l~~m~·t~t.J~ luneurodegenerative disease 'JIUV!~\J 

Alzheimer's Disease 

LUU trn ~J.J'tl\I L~'tlJ.J~YiUL~tl'tlu~ qV1 n 1rfnwn:r~iuuvh 't~ Lflu'l'll::ft'tl cognitive 

impairment
16 

tviulifm ntjl.J second-generation choline esterase inhibitor L'llu donepezil 

rivastigmine galanatmine m~'l~fumrfUffi\1~1n FDA fh~VIL~'tlL~'tlUt1Jft1flJ.J 2003 ~'tl 

Memantine mntjl.J NMDA antagonist 1«l-i!lu~il'lu moderate - severe 
11

·
18 V'IU~1ilt.Jft'l!::ft'tl 

'tl1m1 LLl'lU'l Lililmfo j1\JLL tliV1~1'll::ft'tl n111111U'JJ'tl\I L"l!fttf memantine ilif 'tl~~ra ~U'lUYl\J'l~~ n~1 

NMDA antagonist (l]'l~\J Yitnfi~JlTr'l~1i'YtlJ~'tlil senile plaques LLft::neurofibrillary tangles 

~::~J.J~~l.J'tl\I fl'luJ.J1mllut1fl~LnVILLUUsporadicLVIU1lilm1u~1L~!JJ~LLtlivi fl'l'W early-onset 

Alzheimer's disease YiU~1il~1ml1JJ.J1~1nft'l1l.JelV!Un~'il'tl\lgeneL'll'W amyloid precursor 

protein(APP), presenilin1 (PS1 ); LLft:: presenilin2(PS2) ~'1"11'1ilt.Jft!ll'fl proteolytic process 'll'tl\I 

' " ' 
APP tvimi11~ LflVln11L~).J~'W'lJ'tl\lratio r::~~1\lamyloid P peptide 42 ~\I aggregate 'l~~1tl nu 
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AP4o 0'1LLJJnft1nmniivineurodegenerationu'1hiLllu1f'il~li.J~uuivi LLU'lVl1'1WPJ.JU1U'l'-'ft1tl'llilvi 

n'il1~tl AP deposition LUULthm.J1tl~1'"1(\j 19
·
20 

' ' ..... I .... ,qo .... V 4 0 V , , 

mia tl1'1'lJ'tl'1 mnnli1Vl n1 ft'1 Q nYi ~u1 LYi'ilY1tJ11nli1Alzhe1 me r's disease 

1. beta- and gamma-secretases :~'1"1VI Abeta r.i1n amyloid-beta precursor protein (APP) 
21 

2. vaccine LLft::antibodyulia AP YiU~1ftVl'il1n11'll'il'1~111rfY1Vlft'il'1L~LLft::1uu1'1n1rnviftia'1 ftVI 

plaque 1ill n-1 Ll~9::ili1 cym ~'il'1vi11~LnVl~tJ'tl'1'rln L~U9UUJ'il'1m1vivi1tria l 'l~ilm1tJYiutt11tJ~ 
W ~U1ftVI f,Jfl-iJ1'1 L~tl'1'll'il'11' f!fJiUn-

26 

3. il"'~nl1u~1Notch LLft:: Wnt signaling pathway 27~'1LUUpathways~1'"1cy1um1mu~tJ 
W~U1n1rn'tl'1L'llflffi.J1::~1V1 Qnm::YIULVIUFl'l1tJ~VIUn~~ presenilin LLfl:: APP LLft!;'tl1'"lLUU~1L'-'VJ 

~1'"1 (\j'll'il'1n1n~'tltJ'll'il'1 L'llftffi.Jr::~1Y1 ~1r~iJr,iftul'ilpathways~'1~'tl'1 L'llu GSK-3 inhibitors, litium 

~"Q ntl1tJ1 ~ nli1 L~'tltl1tJ11'il1 u~tl'lu 
4. metal chelator

28
-
30 

5. growth factors - NGF il~'lU'll'lu1umnitjrnvi'll'il'1 chorinergic neuron~ forebrain ~"~'YL~U 
1i.J1ualzheimer's d isease 'flU1'1Lrn~ m11~u'1ili1cym1umrr.hu blood-brain barrier · ~'1iln1r 

w~u1Neurotrophin small molecule mimetics LV1t1H' crystal structures 'll'fl'1 neurotrophins LLft:: 
,, 

structure-activity relationships of active neurotrophin peptidomimetics Lilutiu31u1un1r 

screen small molecule libraries L~'tl'-'1 small molecules ~ii neurotrophin agonist '-'1'il 
,, ' 

antagonist activity
31

U'tln'"l1nUU''1ilgene therapy trial 1-if viral vector tl1 NGF LViiafnli1~tl'lt1 AD 

~'1L'1f11n~ L'lft111U'11Ur,Jft LL~'l 
"" .J . ...J ' .,J.., ' ' . 'l" 'l 6. ~11'tlU1VlftVl aggregation L'DU YiU'l1NSAIDs Vl}Jf,Jft!IJ't) Rho L'JIU suhndac vimi LUn11ftlll 

plaque LVIULJJL~U'l1f'il'1rlU anti-inflammatory effect 
32 

Huntington's Disease 

LUU neurodegenerative disease ~ci1t1Vl'ilVIVl1'1WU~nntJLLUU autosomal dominant ~U'ltl 
>Jn Ll}Jilmm11rl'il'il1QUr::tJ1ru 40- 45 u ilmmr~1'"1cy~'il mnfl~'ilu1l'-''l~V1i.Jn~LLUU chorea 

i'lw1u111'l::~vii.J n~Y11'1mrn ruLLft::~1111r.:i Yim fi~111Yi~Yiu ~'il fl'l1tJ ~vii.Jn~ L~ui vi~urL 'l ru 

caudate LLft:: putamenmr~mnV11'1geneti~ YiU~1gene ~vii.Jn~~LUU~1L'-'!IJ'll'tl'1L1flil CAG 

repeat region ~'fltj1uexon LL1n'll'fl'1gene t11'ln~1i.Jn~ vi11~huntinton's disease Qn~vi'iltj1un~tJ 
L1fl polyglutamine disorderL'llUL~U'lrlU spinobulbar muscular atrophy(SBMA or Kenedy's 
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disease), spinocerebellar ataxias (SCA 1, SCA2, SCA3, Machado-Joseph disease, SCA6, 

uri:; SCA?)uri:; dentatorubropallidoluysian atrophy (DRPLA) hflt.1n~iipolyglutamine disease 

tliJ ~ nl!trud'lii~~1 I') qj~'il ~'141t.1'lt.1CAG repeatsii1 nm~~ ~ii LL~ V1'1'tl"l n11'll1l-·3 ~U'lf.l n~'1U'ilf.l ft'1 

'°'\' " ..r \' "" .J... ti ... !'! ., 0 l ""' ' .. ~m.m1t.1ii L'iln1~ LLMl'1'1l1n1rL'l'l'llt.! LV1m.JgeneYl r..ivi n111 Lut.1rit.1ri:;genent.1Y11 i.iii r..JftUl'ilUrL'l ru'll'il'1 

1:;uutl 1:;~1Y1~ LLUl n ~1'1 nt.1 huntingti n LUt.1protein~il'iltjlt.1Leil ft~V1ft1tJ'llilvi LL~ Lrl'il ilvitl n ~ L 'lift~ 
. .J ' ::, .J~ .,., ., ~ 

GABAerg1c neuron YI putamen LYl1t.!t.!Yl L(il'lUr..Jftm:;Ylu V1ft0l1t.1"110n1'lt'10l!t1 spinocerebellar 

ataxia type 1 LLri:; spinobulbar muscular atrophy YiU~1 ~ru~iillm'll'il'1LU'l~t.!L'il'1L-rlt.10114'u!Ji''l 

nu protein~\.! uri:;i.iu1~Ll'mtl n~'JJ'tN ttl 'l~t.!~~rN"l1ngene~ LUt.!~1 L\.Wl'JJ'il'1 hfl ~1'1 LUt.!U"l4'tJ • 
~1l'lqj'll'il'1 protein toxicity ~1liXLnV1fl'l1iJilvitln~Yl1'1biochemical pathways lt.1L'llf'lft1~V1ft1f.l 

'ilU1'1 L-rlt.1 'lUn'lt.! mitochondrial function, synaptic transmission, ~111XLnV1 excitotoxic injury 

'ilU1'1L1n1111iiu'1hhtlt.1~LLtiivi pathway LV1~1tlLut.1~1m~V1~n~vhliXLn vineuronal dysfunction.~ 
ti1~t.1l"l~'ilYiU~1Lrl'f1rivi011~:;~iiaggregate L'llft~tl1:;~1Yl~Lflt1~1'11t.1ilV1tln~~1ii1rnn~uii1 

1 .~'l:;~u RNA - LU'l~t.!~~vitln~~1'11t.!LLUUgain of function n1'lfnl!t1~ DNA .,h'l~mn LL~ 
., 

LYlflUflL-rlt.1 antisense oligonucleotide
33 

RNAi 
34 ~1'1L~r..Jft~ UUU'1 HD toxicityL~t.!,...ft'ilV1YlV1ft'tN 

lt.1t1t.11 flUli°l fl'l1il Lllt.1'ltl'l~~"l:;Q n~ {ij.J\.!1il1 l-i!Y1vi~t1ult.1~111f Y1V1ft'il'1 tvi tJ L 11m1:;l-D'i'liinu viral 

vector 
,, 

2. anti aggregation- antiaggregation peptide 
35 ftV1rt'l1il~V1tln~l1'1lt.1L'llft~LLft:;~111fY1V1ft'il'1 

3. vaccine-5'fragment of Huntingtin cDNA i11Mnt.1Yit11fi~Jl1YiU1'1'ilU1'1lt.1 animal model 

HDR6/2 
1

l~6 

<t ., ., .J\' tJ ... . ., 'l ' ."l .J ' ., \' 4. singnal transduction -C'l'1LLiJmJ1Yl LVltl OVl'll'il'1hunt1ngtint1'1 iJLut.!YlYl'l1ULLt.!'llV1 L'lrt 

polyglutamine disorders l1'nYiU neuronal intranuclear inclusions ~'ilniinu,...~n~1t.!~t.!1 L'rlt.! 

transcription factor GREB-binding protein(CBP) Q04'ULV1f.l polyglutamine nuclear inc lusions 
,, 

li''1Lt.! cell culture LLri:; animal models 'll'il'1 poly g lutamine disease Polyglutamine toxicity 

ftV1~NLrl'ili'Jm1L~il'JJ'il'1 CBP ~1liXLnV1Yl~l!tlJ~1 transcriptional dysregulation 'd1"lLUt.! nri1n 
' ,, 

~1l'lqj'll'il'1neu rodegenration "l1npolyglutamine disease 
3n8~ULU'il'1"11nm1ii~vii1 ~1'lLt.!n~ii 

HDAC inhibitors L-rlt.1 suberoylanilide hydroxamic acid(SAHA) and TSA( 2-2oµM L~Qntl1ii1 

ft'il'1 l-if LLri:;iJ LLt.!'l tuiir.i:;l iXc.m 1 t.!~ UlrlYl Vlft'il'1
39

""
0 
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Parkinson's Disease 

LUU neurodegenerative disease ~YiUU'ilULUUttlU~U~'il'1'1'il'1"i1n Alzeimer's disease 

~u'lui1mmnl'l~'ilUL'Wl-if1 iu LLft!;n1'1Ll'l~'ilUL"1'lC'.jvitln~~u1 vm1fi~n1Yi~1"1cy~'fl i1m1~cyL~u 
'lJ'il'1L'll~~tJr:;~1Y1 dopaminergic neuron ~ sunstantia nigra LLft:;il intraneuronal proteinacious 

cytoplasmic inclusions ~(fon~1 Lewy's bodies ~'lu'lmyLU'WLrn~Ln~lLLtJtJ sporadic LL~il 
• ~..J.. "".l""..J ~ ..J '"",,! ..J., '1"' . 
"i1U'lU"1'W'1YlLnvi"i1nl'l'l1lJtJV1un!JJYlgene LVlU gene YlYiU'l1lJ'(l'l'WLnU'l'll'il'1 LVlLLn a synuclein, 

' ..J 
ubiquitin carboxy terminal hydroxylase L 1 (UCH-L 1) ~'1LU'W ~1L"1"J'll'il'1L'll'lYlci1UYl'flV1Yl1'1 

WU~n'IWLLtJU autosomal dominant Llft!; parkin Uft!; DJ-1 ~'1ci1UYl'ilVlYl1'1WU~nniiuuu 

autosomal recessive Lrl'fl'1"i1ngene ~C'.jvitln~tl~'lu'lmyil"1U1~L~m<ift1'1nu protein 

degradation pathway L'Jl'W l'l'l1iJC'.jvitln~~ (J.,-synuclein Vl1L~LrlVlabnorma l protein 

conformation "i1nl'l'l1iJC'.jvitln~'ll'il'1 parkin LLft:;UCH-L 1 V\11~LrlVll'l'l1lJC'.jvi 1um1 

detect&degrade misfold protein V\11~Lnvi~lJ~~31u~1 misfolding 'll'il'1LU'l~'W uft:;"1'l1lJC'.jvitJn~ 

'JJ'il'1ubiquitin-proteosome pathway 'il1"iLUU~1L"1"J~1"1qJ'll'rMn11n1LUvi trn tviuil neurotoxic, 

oxidative stress, mitochondrial dysfunction LUUri'l'WU'l:;n'tlu n1'1Vlw.J'W1m1fn1i1 tviuil~u31u 
"i1nLLU'l~viOu'1'fltj'lu'll'l'1cilJ~il1 m~L-if'lu~U'lUU"iiuu U'11'l'1LUtJn1'1YlV1 LLYIUdopamine ~_,iJ 
Vl~ n 31u~1 n1 '1 'l-if DA-agonist 'tl1"i'Jl'lU'Jl!;ft'il n1'1!Jl1U'lJ'ilWllft~U'1:;~1Yl Lrl'fl L VlUtJ nu levodopa 

ri'lum~'W1~'fltj1 u'll'l'1YIV1ft'fl'111n Lflum~'fl'fl n qYJ tm'ilu l'l~ii nft 1n mrmu'll'fl'1 L 'll~~tl 'j:;~1mr'l 1tJ 

~'1~unmu'lu~'l<if'flri~l'WV1U1tl 'llrn:;ll1~~lJiJ gene therapy trial 'lu PD LVlUL-if AAV U1Yi1 GAD 

gene L-if1~lJ'fl'1LV1Ucl1u catheter U'3Li.ii1nu'11tJ~1L~c.JfttJ£h'1h 

Amyotrophic Lateral Sclerosis (ALS) 

~u'luil l'l'l1lJ C'.jviiJ n~'ll'il'1 motor neuron ~ cy L~U m '1Vl1'31tJ'll'fl'3'1:;uutlr:;~1Yl~'l-if1 umr 

Lfll~'iltJLVl'l ~u'lul1m~u=a~1JJ/l1u'lu 5 th-t~'1 cilJiJmm1 n~ Ln'll'tM bl'l 'luu"iiuuu'1
1
li.iY1nULLtiivi 

tn"ii1~'lm~moif'tl'1ntJ oxidative stress, excitotoxic n1'1Wi;J.JtJ1n1'1fn1i1ri'lu1myml'lun~1ntl 
LUU\.1~ n 
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-4

4 

'1i'?'ilU1'1mrfn1i1 

1. anti-glutamate m~'l-ift1tj~'fl Riluzole ~'1L~c.J~U1'3L~nu'l!U LL~ topiramate~-lil qYJtuhu 

glutamate L'llunun~u1-i!W1~c.J~42 

2. anti-oxidant, anti apoptosis L'llu coenzymeQ, minocycline 



Vol.26, No.I Jan-Apr 2004 27 

3. viral vector L'llum11-ii' retrograde viral delivery 'll'il-3 IGF-1 l~c.JflLUV11'3U'lnlu~VlifVll1lfl~N 

~'UJ'lrnL~l-Jsurvival 1~ 3 

t111u~ttln'3'llru:;tljjm~'3Wl'3c.Jfl~r.i:;fl111·m1V11t1'll'il'1L'l!flft°tl1:;~1V1'iltjlu'll'Nmrn111fl'il'3 
41u'lumn L0'fltl1:;n'ilunum1~L11jjm12-1im1l-JL-ii1h'll'il'1nfl1nm1~1Lilu'll'il'1l1f'1~~u Yi1't~jj 

~ ... .J "' "' .J tl.J ti ~ ~ ~ !,"i' ~ I q I LLU'l LUl-JVl"1:;~1l-J11CIYHijJ\.!1n111nli"lVIL flUULL fl'1nfl Ln'll'il-3 L1Pl Liil LUIUITIN Ll-JLYiU-1 LLIJlflUl'il1n11 

I .J I 

'ilU1'3Vlc.J1U>-11 
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