% E"

49:9

IS—F VY VIRDBIE T IBETE

L

BE  DWIN—X 2V URBIETFEABEOERKEBRIFHIB SN . BEFEEEOERE 7T /BEHEIAILZ
(AAV)RXT 4—T, ThHEOREHPECHEEL EEHEDH RV, N—%2V U RICHT 2 BFEEIL, HE
PDFULHIRBDARELEBbAEVD, I5LBIESICLIVIFRNICHBEEFRELITFRMEIBTETE AV
FRTIE, N—F>V RERFREOBERAROEN & THICEEY 2 bh b hOBEBEFEEMEIC OV THIER

¥5.
(BRER#%E, 49 :9—16,2009)

Key words : 78— >V V9§, BIaTiHEH, 77 //METIA VAR ¥ — R—F

FUBHIC

N—F vV VIR, ldopa I X AHliFE: 2 B L TR
WHEDHEL L, <L OFFPFEHATELLIITR-TET
Wh, AL, REZOREZBEZALHENTE R\, Fig.
11d, JHREIZBUT Z28—F 2V V9% 1,183 4 ® Yahr IIT 12F)
FETBHEBERLTWSDY, 184 TIEITT TS Yahr I11
%0, BIEOEYBRETRIHROETOIMETE 2T &
ZRLTWA, 20720, WAOMILZE BIFTiEfkEL LT,
BIRTHEENEHZHBND L9 ko7, ZOHHDO—D L
LT, =%V UROBERMIRE - BEARE v 2k
DIRIFL7-ETCh 572012, BIZTEANLBNES TH
BT ENBTOND. F 72, RIS M TH 5 720
BIEFERNIBEDTEP oD, TALVANRT 7 —DHEHSIC
L0, HREMETLREITRAFRIEETEANTREE 25
T2Z e, N=F VY VHOBETFHRBESBRELD ) —D
OHHTH L. ZO7DIZ, BRTHFIENY T, N—F
U VIO G RIZBOTH T ALV ARY ¥ —DfFH]
PERBRFRE o TEL AT, YA VARZ F— (2 X
LR T EADOREB RN S, S—F VY VRO B
N7 % F TOMRERZEMENEL B & O°NIH, NINDS
TG L TELZTFT—F =22V THAMAT 5.

DAIVANY 2—%H BV HEHABEANDEGFEA
IN—F UV VRO R HD B, invitro T R8I VA

FERII R AE AT BRI~ D BAZFHA LI 9 2 2 LA H
T DDA, L L, MEENIRIZIESHMZ TS D, fiER

EPCHI 12 RE C, RIS IS X AU ETH S
LREDNS, BETEAIRBETH 72 WDOHhDT L VA
RNy F =% T MHTHIET, ZNOEDFRTH LN
ToT&7z. DTICEMKEZRT.

T I IVANRY F—

T A VA, K 80nm TIE 20 Hifko DNA 7 A
VATHE. ZOIANVAEFUELER LY L VAR
¥ —CTHEETEALZED, 525 L IE5 25 #ix
FEANEEE %2 5%, IR BT 5720, ORI
—ITH D LI EHMEART 5. bivbiug, ICEEMRE
MR 2 A L, MBSO ge 2 BiG L7228, W SEIE T
ZEALI)ETAHE, ZNEIEFICHEL A L. RAIE
HALETA VAR =%, BBROT T/ T4 NVANRY § —
Tho7?. FHIZH, TOTVANVARZ F—O K83 Uik
MRz 5 BRI TIES L < (Fig.2), #80% Lo
TH YA B FEADTRETH o 72, T OFFRIE, 1996
FEHAMRERICBOWTRRLZ. L2 LBOKRET, §XC
DT T IANVATHBMEDNDZbIFTEHRWT & Z2MERL
72.0F0, bbUAWERH LD EERENZ LR b T T
I IA VARG F —TIEHEMICBZFEATEZVOT
HbH. ZOEIIOWTIIIFFICEBRDY D 5 D 72985, RIZHHIE
FIH L TwARwn,

HIV X7 & —

REFFEIREIZO THELIC & ) KE NIH, NINDS (2 visiting
associate & LT 1996~1998 FED M F SF T Wz 72 vz,
IR~ OBE T EAZ HYE L7z HIV (Human im-
munodeficiency virus) X7 ¥ — DRV T 4LHHTH o 7.
HIV &, &% 92kb ® RNA 7 A4 VA TL a4 VAR
BT 5. COHIVARELEETEATRE 2o 20D

*Corresponding author: N R & K ZWAFENF (T113-8421  HEAR SO X AP 2—1—1)

PMECR 27 i o A
Ul BN ERIE - e v s —
(ZA+H 2008 49 H 8 H)



49 : 10

ERREHEE 49515 (2009 1)

% 100
90
P<0.001
80 T | L=t
MenJ
70
60 /
50
| Women | L
40
30
20
— ]
10
0
0 2 4 6 8 10 12 14 16 18
Y
5years 10 years 15 years
Total 30.2% 57.2% 83.5%
Men 23.8% 49.7% 88.9%
Women  35.3% 63.3% 79.9%
Fig. 1 The duration to reach Stage IIl. The ordinate indicates the proportion (percentage) of the pa-

tients remaining at Stage II or less. The abscissa indicates the years from the onset. Total number
of the patients analyzed was 1,178 (men, 530; women, 648). The fine solid black line indicates men,
the gray line women, and the heavy black line men and women combined (Sato et al. Mov Disord.

2006Y)

Fig. 2 Gene transfer to dopaminergic neurons by adenovirus vector
Infection of rat dopaminergic cells (a) Rat dopmanergic cells (brown) infected using Adeno-lacZ
(blue): low power magnification (b) high power magnification
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Fig. 3 (a) Photomicrographs of TH immunostaining in the substantia nigra of an MPTP-treated

AAV-Apaf-1-DN-injected (arrow) mouse. (b) The noninjected side shows neuronal loss. (c) The in-
jected side shows nos. of neurons compared with the noninjected side. (d) Ratio of TH-positive cells
between the noninjected and injected sides. The total number of TH-positive neurons was counted

in three sections each from four different mice (Mochizuki et al. PNAS. 2001'7)
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7-.

R, =%V VIHET V2 EROKE, MPTP 0
Gk & BRI E 12 &3 D, mitochondria % 4
FTHREGMVL, RIEZNT 5 caspase 11 DFRDELT 5
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izl R 72 & 9 12 a-synuclein DBRFFEHICE B 33 ¥
FREIAENEE, S—F Y VRRIEIC O b B TR
THb. ZZT, bhbhid, A NVARZ F—%bBbVWTE



28— F VY VIR O BAR T IEFRITE 49 : 13

1200

* *

1000

800 |
=
E _
< 600 f
b=
=1
IS4
kS
£ 400 f
iz
E
5
jan]
& 200
o
—
[
Q
g
=
“ 00

P+G S+G S+P

N = 6.%; P<0.05, (a) P = 0.265,
using student’s T-test

(a)

500 pm

Substantia "
Nigra

P+G

S+P

Nigral dopaminergic neurons (TH)

(b)

Fig. 4 Neuroprotective effect of AAV-parkin against a-synuclein toxicity

Targeted human o-synuclein overexpression in rat SN resulted in loss of dopaminergic neurons at 13

weeks after AAV infection. Surviving dopaminergic neurons at 13 weeks after infection were deter-

mined by counting the number of TH* cells and expressed as percentages of the contralateral SN in

rats (P+G group) or rats (S+G and S+P group) as indicated on left column. Panels on right column

show an overview of dopaminergic neurons (red) in SN of each group (Yamada et al. Human Gene

Ther. 20059).
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Fig. 5 Parkin Gene Therapy for Familial or Sporadic PD
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Abstract
The studies of gene therapy for Parkinson’s disease

Hideki Mochizuki"”
"Department of Neurology, Juntendo University
“Research Institute for Disease of Old Age, Juntendo University

Various clinical trials of gene therapy for Parkinson’s disease (PD) are finally underway. The vehicle used
mainly for gene delivery to the human brain is recombinant adeno-associated viral (rAAV) vector, which is non-
pathogenic and non-self-amplifying. At present, the gene therapy approach is not the best way for the treatment
of PD patients, but we believe that the further progress is anticipated toward making this strategy a therapeutic
option for PD in the future. This article will review currently ongoing clinical trials of PD gene therapy and then
introduce our studies about the gene therapy for PD.

(Clin Neurol, 49: 9—16, 2009)
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