49 : 885

<Y VYRYYGLT=2>8=F V) VIHOWEIA - B - SRR O

MM N —F 2 VIROWERA - ) 2 78R & BB T

e R

(ERER#E, 49 : 885—887, 2009)

e e N EE

Keywords : o-¥ X7 L A », 26S70u5 7YV —24, I—¥ =z, MPTP, us />~

. FLBIC

MEEP/S—F >V V9% (PD) &, PD®90% D EZLE0 5
PEET, WELZORERIAHTH 5. 18kH» 5 BIZMER &
WRERRDH D LEZLNTERY, HEDHIEDMESIC L
0, TOERO—FRBH L2 HRYDOHLDT, B L7

I EEHNER

BEMNERNE LT o bFEHIREDDIEF - X7 L
L THBHY. a-v X7 LA I, 1997 48, IERIC TN wigk
B E S PD OFEET & LCHE S N4
DYFTAY YN ETH DA, PD ORRHEEIFHAMATITB L
C—/MEKOER S TH A DL Y, —ZICIRFsME
PD DR OEZ RS EIEFE LTHEAZHED DL I I
2. BB Y X7 VA YEETHENRZENIEFRO 15 5%
E 250k s, “ERET IS EREEREEE RN —
FUVUHEOBERICRAIEBHPHLY. ol kiFav
27 VA vORBETTEE 235 MEAETH PD 2 RET S 2
EEEHRLTEBD, PDE3a-vy X7 LA YORBREEND
LNV EDRFEPEEIN v X7 LA YO—ERiIZ 7T
TTI=LL o THHEENTVWBELEEZLNTWLDT,
MECE %) 757V — LG0T 25 PD O RAREL
ELTIRBEINDE X IZholz. ZORIETHT 5 IEME
BRO#ERE LT, 2008 4E121d F—/% 3 & MR 45 By 12 268
TUFTI)—=b% /v 7T ¥ 5L, Palebody (L E—/h
ROFIERER) TR Z &b R MBERB I 5 2 Lot Sh
T2y, SHIEBOBEMERTIC L 5 BERIT T, a2 X
Z7VL A YDOSNPIZPD & EbDTHWIERNPANWEZEINT
BYY, BALIR»S a-v X7 LA Y ORRNERITEE
Xhoodh 5.

F72[ U< 2008 4, JEVE RV N —o% 3 R AN & 20
TI0EY LS 7-PDBITEBAF O F— 83 VAR L
C—/MEDPER SN TV ABIH 5 2 EAMmEshiz. oh
L E—/MERTY 2o X ) ICHifa e SR~ RIS 5

B L LTHERSNLD, B OFMOA A Mo
MRS oM iREER 2 B 385, IEMBEAN
(non-cell autonomous) 2 A 1 = A L 03%H 5 b D LM ST
W3Y, TN aY X7 LA Y OEERGIRICEEEYS RS
WEERNPE)DPEIAHTH S,

—75, Common Disease-Common Variants #1230 < 4
77 LEEEAT (GWAS) TiX, FRAHEICEELRY A7 #%
ZTFIER2% o T \ws, Common Disease-Multiple Rare
Variants W IZHEOWTB I hbh /- I— Y 2 HOHTHE
fz, GBA (glucocerebrosidase, 1q21) E{x T DEROERNHE
W% L SRZ2HF%82 5, GBA %% PD © ) A 7 #ixT
ThHbHZ LDV L 72, Ashkenazi Jew Ti& PD T 31.3%, &
BT 62%, HERANTIEAT T CTHOEKNHIZPD EH
94%, xM037% THY, ZRIIPD L HELTnB L&
DOFHEY, S BTV E—/MEBRIGRANE & OBEZ /R TIHEH D
SIERFEENT WD (Table1). 72727+ glucocerebrosi-
dase DERTPD Z2RETANE VI A A= ALIETTE 572
{hho TV,

EREDSL IR Gt B E# (20 PD, PARKS D5 R #{x
F LRRK2 7%, #4EAEEEERKEN PD 0% 10% F 72
MHMEPD @ 36% DFEINE > Tw2. G2019S BRI TS
T, Caucasian THIEM: PD @ 2~5%, M3EMH:PD » 1~2%
ZHBHTE 57, LRRK2 @ EAHO 7074 v FF—¥T
HY, BRIZI>THMILET LI LICL - TEEEZVE B
CORRMAREREEZ SNTWS.

. RENER

NR=F 2V VIROHBRBITRBRETOZ IV FF VgD,
HECToOHOMME 7 =) FroRd, BE - MEATHI
by B 7THREERTOEHHET, BAEs#HEINTBY,
BALIA P LA, 3 b3y R 7 OREKT2558E 53
HZlHERBELTWAS. —F, I ba ¥y K7 DNA &R
15151252 5 mtDNA polymerase gamma (POLG) &= T
DOERTNR—F VYV ZALZET TN HRESh T
B0, Wh®w3 I ha Y FY TRHRHEOHIINS—F Y =X

FHRR R BER AR GERE - BRI Y (T606-8507 HUHRilZERIX

(ZA+H 200945 H 22 H)

R J1EHT 54)



49 : 836

ERREHEE 499115 (2009 : 11)

Table 1 PD&DLB I8 % GBA Z4#%

B JIES S LG A EROE G
Sato 2005 88 R NI(=PN) 7TODELR, #FAE | 56% (control 0.8%)
ST AR ER B
278 including 178 | KEA (2 YR% | REREUR 13.7% (control 4.5%)
Clark 2007 . - N
Jewish cases arir)
Wu 2007 518 A 3DODELED A 3.1% (control 1.2%)
Ziegler 2007 92 A SRR 4.3% (control 1.1%)
721PD, I —u v RKEA 2 DD A PD 2.9%,
Mata2008 54 pathological DLB 35% (control 04%)
confirmed DLB
Gan-Or 2008 420PD 4 A7 TV .}\ 8 ODIER 17.9% (control 4.2-6.35%)
(Ashkenazi)
Neumann 2009 | 790PD AN S FHRR I 4.18% (control 1.17%)
5 2009 534 PD HARN SRR 9.4% (control 0.37%)
Clark 2009 95 pathological KEA A HHER I 28% (control 3%)
confirmed DLB

I I T HEREREE

IR ﬁ%tﬂﬁt MLz ‘ s
LRRK2 l A
N wy 2 LA R VRS RBLSE
2 </
IR A B LA
|}

il TR

Fig. 1 /3—F 2 VHRIEHEND o3 T-HE

2% BT AHEBIE BRI R,

N=F VIV UHOI bay N TEERZ LHTL7—%
BHZTELZOEN—F Y VIHERY 0 & B2 T REE
A, F—=r33 Y1k EEOZETH 5. 1-methyl4-phenyl-1, 2,
3, 6-tetrahydropyridine (MPTP) & 1983 4, & W Fk 38
(meperidine) DEIFEY & L CTHER L, EHT 2 L2%0/ —
F UV VERPHBT 2 H ML LT s 2o0H
EWMPP+IE F—X3I U}V AKR—=%— (DAT) 12k 5T
F— 33 VIR RMICIN AF N, S+ a v FYTET
EEROMEEKRT ZHETH I L THEMEEZ R TS. ol
HhHe PETPD EFADBERENT WA,

REMHRED b= 3 i e LCidu s/ vasmsh
5. MPTP &2 &%), BREICHEEL, REOKFICD Lo
TWADT, PDOBRBEEKIZ % W HEM:IE MPTP X ) &
W, o/ b ER, HAERIMERFEHETH L. L
Ty MIRMERICERT 5 2 E TEFUIMES T W2,
WO GICE > TR F VY VIHOET NI T A %
e B 2 EDTREIC R 5727, B F ) Y EF IV TIE F—r83
R 0 X7 LA VIO BERPTEIR S D D9
FETHY, v b PDLOBEUEDDH L E 2 ADEIKRE.

E#EIPMIVFYT25=7y MeLhw F—=r383 Uik
FELT HMIZEE o TRV, EFHEIC R 5720137

0F7V—LHERNTHE. TUFTV—2DHK5TT v b
KNR—F VYV XN BITI LRI LZE OWE DR
2004 SEICHI S N72DS, £ OWREIRATHBAT L L
MLV EAIRENT WS, 72751, bbIIIIRIE A ¥
ANDOTOFT V= LAHEHOBRS TRERERE DR
F—rX3 VRIS RGBS E L2 2 L 2B L TBY
(BeFaefit), 4% 7057 Y — AHERDSHEHHES 5T
b dH 5.

V. £ & 8

I CTOMBRBIEDONT, YA EET EREER
MIRFENE PD BIEIC ED & 5 ICEHBKT % 2 ?DEF )V % Fig. 1
WRL7: ORI ELEREELDDTH B, & HIIH%E%:
HD, FHETH - BB O LD L BEREAVIETIEPEE
Thb.

BE . A—F UV UHOY A7 BETICHLTITHRW 22N
7oA REEARENEL, T HERBIZ I CEH - L E T

X W

1) Cookson MR: The biochemistry of Parkinson’s disease.
Annu Rev Biochem 2005; 74: 29—52

2) Singleton AB, Farrer M, Johnson ], et al: alpha-Synuclein
locus triplication causes Parkinson’s disease. Science
2003; 302: 841

3) Bedford L, Hay D, Devoy A, et al: Depletion of 26S protea-
somes in mouse brain neurons causes neurodegeneration
and Lewy-like inclusions resembling human pale bodies. J
Neurosci 2008; 28: 8189—8198

4) Mizuta I, Satake W, Nakabayashi Y, et al: Multiple candi-
date gene analysis identifies alpha-synuclein as a suscep-
tibility gene for sporadic Parkinson’s disease. Hum Mol
Genet 2006; 15: 1151—1158



WIS =% >V VIROFH ) A T BIRT & BB T 49 : 887

5) Brundin P, Li JY, Holton JL, et al: Research in motion: the 8) Brown TP, Rumsby PC, Capleton AC, et al: Pesticides
enigma of Parkinson’s disease pathology spread. Nat Rev and Parkinson’s disease—is there a link? Environ Health
Neurosci 2008; 9: 741—745 Perspect 2006; 114: 156—164

6) Mitsui J, Mizuta I, Toyoda A, et al: Mutations for Gaucher 9) Inden M, Kitamura Y, Takeuchi H, et al: Neurodegenera-
disease confer high susceptibility to Parkinson disease. tion of mouse nigrostriatal dopaminergic system induced
Arch Neurol 2009; 66: 571—576 by repeated oral administration of rotenone is prevented

7) Lesage S, Brice A: Parkinson’s disease: from monogenic by 4-phenylbutyrate, a chemical chaperone. ] Neurochem
forms to genetic susceptibility factors. Hum Mol Genet 2007; 101: 1491—1504

2009; 18: R48—59

Abstract
Pathogenesis of sporadic Parkinson’s disease: Contribution of genetic and environmental risk factors

Ryosuke Takahashi, M.D., Jun Kawamata, M.D. and Hiroki Takeuchi, M.D.
Department of Neurology, Kyoto University Graduate School of Medicine

Parkinson’s disease (PD) is the most common neurodegenerative disease after Alzheimer’s disease. Although
the pathogenetic mechanisms underlying PD is largely unknowm, it is widely believed that multiple genetic as
well as environmental factors play critical roles in the development of PD. Alpha synuclein (a-SYN) and the distur-
bance of a-SYN metabolism seems to play the most important role in PD pathogenesis. a-SYN, the gene causative
in PARK1, is the major component of Lewy bodies. Gene duplication or triplication of a-SYN leads to autosomal
dominant form of familial PD, suggesting that disturbance of a-SYN may represent the etiology of sporadic PD.
GBA and LRRK, the genes responsible for Gaucher disease and PARKS, respetively, are also likely to affect the
development of PD. Studies of PD brains suggest that mitochondrial impairment and oxidative stress may con-
tribute to the pathogenesis of sporadic PD. Mitochondrial complex I inhibitors, such as MPTP and rotenone, in-
duce selective dopaminergic neuronal death, suggesting that chemicals may constitute risk factors of sporadic PD.
Not only continuous infusion, but oral intake of rotenone is effective to establish animal models of PD. Further
studies will reveal genetic or environmental risk factors, that are the good targets for prevention and therapy of
PD.

(Clin Neurol, 49: 885—887, 2009)
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