PAFRIOTETIVORRSIR DA EIZ
IDPN B 512 Lo THAD LA, CsA &
IDPN DifjZ D# 513 Z OEALIZ BT S DA
DL )V EEREMELM EETHEnEEEZ. Zh
1oy hoFor e ROoFsS5—F (TH)
@ 5 Al EFEICIE TRE & CRE BAHFEET 3
DT, CsA+IDPN #5#HORMERKZICH
7% DA {ED#EME, TRE BELUCRE #&
EHEOEMNIC L5 TH BT ORETEN—
HEAE L TWnwWaEEDNS. Z0kdH7%
IDPN Z#RERBZICRIFT CsA DORIRIZ,
CsANEEMRANNBITTZEICL-TH
=5 ENBAEENE, BB WIiTiik-IKNEER 28
BT DEMYA NI BB I /D&
KDAREMR ENEZ 5D,

—75, —@MERNER LT T )VE) TIE CsA (4

- mg/kg) & 10 HEE®KRT 5 EEHICBITS

GFAP GBI ) 7 MNE O FE % BRE 1S3
HEEBIT, AAAYEL YT Y —DHFE
HEETOHIEESND Z E2RLITTTITRE
L7z, SEOHRTIE, CsA OF5139H
PUTEL, HTLHEDEEGOMHELMN
S5z, ZDOIZ &L, CsA O DHRBEIHIVER
B OEFICL > THEBELARADY L&
T — OBEEE IO T 2WED RN S -
L5INTNWBE I EERBT 5.

E. %558
DAFRITOERTINENER NS T &
Iz&k 5T, CsAld AP-1, CREB ® TRE, CRE
HEAEEMELL, T2 L > T TH mRNA ©
DI-RmRNA 72 EF T ARIB IOV T T
2B OHEELT 5 Z &tk D, DA
REEEDTIEZ D=5 T T ERHLMIT L.
TS5 DZELHY CsA O S HIFIVEFR 12 B
LTWENENMIDVWTIRELH SN TESL,
SEASNT I NRTIUIR S R VEETH
%. i, CsA < FK506 OELUETHRIEN.
HIVER 2B W E DR EER TR Z

HbOIENREINZ., O EESHEOY)
H CsABGOBBLAN) LT 5 —
EERRICHT 2R EEEZES &, CsA
D DR RIS EHIHIER S 135 @
BFIZ KD AREEDRIBR I 5.

—75, FIEHIEHEE FK506 12DWTH CsA
E ARSIl R B R E T 2 AlpeiE &
SN Uz, IS REINGE O R RE
BEEERIICT R h— ZMHIEMEED) R %
RTMENEREEITRFNTATFETDH .
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activities in rat brain, Neurosci. Res.,
30: 185-193, 1998.
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1998. '
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@ BEHEF, TNTFE, FE [ K3,
AHEE, EEE— RERA, fBEZ,
/INIERHE: hemi-parkinsonism EF )L 5
v N DEEZIZET S MT-III mRNA %
Bl & levodopa IZ K B FEFFE, F21M
HAMRERSE - 55 41 [0 AR LEEE
K&, 1998.

& HREE, BRETT, DIIRH: B2
N Tk 520 7RO L
BRETIE B L ORI A ED R, &
21 [F] HASHRERLFE - 25 41 B 3 AR b
FERKRE, 1998.
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< w NMEER lipopolysaccharide #-5-12
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DANEER S E

N—=F Y R BIT 5 HREMEED S FERE S COREREICET 2HE

R E ABF ET EHRTT RS TR BRI E
MEES RS D MEMIEEE N L. 70 REEEI RS E R AR T O — |

DT#H B (Glial cell-line derived neurotrophic factor (GDNF) 13, /S—F > 2 ICEE L
L7z MPTP {2k B/—F 2V HPITOEB L 2 EFENR EMRAEDI RN 51T
5 (e LOLZOHEENBHMEREZDEAL NI TOMARHORERIIA+STHD,
IMNERRCMABEICEHTAIREDFHA DFAREZEDEELAR WV, I T, recombinant
GDNF ZKBEICHAAALT GDNF EAZED. UUFITREL THREVIKZE-L -,
ZOHiEERWTRERBRERAICED., X—F 2V HEETIVERMBRIC GDNF 0%
DREENEESEL TWAENERFMLZET A, MPTP 2k 2 EEHEMIBOBEETIE RN
MO AT LT, GDNF EHOEENEAD TS Z ENHBLZ (EH 1),
F/-. SEE ELISA Bl R z2BELATOMLY. KEHETOEAEZAIELE. 20
R, iZ¥EMmR GDNF &3 6 05 40 I Tl EMEEER LA, 6 MAUT
BEL 60 RULTIEBRENMEEEZRLE. S\—F 2V FEBEMT GDNF 2i3. HRE
LTHERZ y FEELMEEE L OMICHEINAEREIR SN o /=, Pallidotomy #f
BOBREFEOMFT GDNF 813, Z£< OEFTRIEmMEZRLZ, —FH., WNEBEHR LT
BE, EN—F VR EAEEITRL. £/-, Pallidotomy. Thalamotomy #fi#&d L X
W EBEEREIRD SN2z (EHR2).

A BIFEEM TICHEEEZRIZL TWAAIREENE 2 5

EE 1: MPTP X—F >V UHEET
WHIVIKEZEOH GDNF BHfiEs &
UGt TH BE M #1222 (L

GDNF ®ZERamEfiaidmiclL >
¥, AR, KRINEE R ETRWE
FTHEEL TR, BERICHRERALE
HERTHRENZEZED SN TV DS,
MPTP W EER—/NI>-a—0O %EE

L. =F 2V RETIVEYERZAIRE

ELEMN, 2D MPTP /S—F> Y 2HE
TPV, GDNF ## 5L TEH K—
NI Za—O0rNEET S I ENAISGN
TWw3% (Gash DM. et al: Nature 380
(8571): 252-5, 1996 Mar 21), L/, L. B
HIZI3Z O GDNF BiEMENEEL T
BO, ZNn5N MPTP #5i1ck32ER
=N a—Or OEHIZEDL D ITHE
HELTWANIAHTHS, EED GDNF

PHTERII D RBEIL, MPTP /X—F >V 25

ETIVIZIR S T/8—F 2 VIR D FEE O

N, N—F 2V URBEPLETOATZX
LB THETEERRFEEZLS. 5
Bl F4 135V MPTP Z# RS L.
HER-NI>Za2—0>0OZ% ks GDNF
b5 PEARD D 28k 2= RRRFRIICER N, B R—
NI a—0 IIZHRNT S GDNF OB
BEOHEEEZRFL =,

EB 2: GDNF O@&KE ELISA &
DL EN—F Y oRBEMLFR X
O E & O GDNF BIlCE T 2%

GDNF {3 1993 £ Lin 5I2&DIv v
U7 Motk B49 & FEFR N SIRIED
FIAAIC BT B R—/XI OB DAH %
T oMmEEERNTFE L THEEBREIN
7zo GDNF X5 v ~REE P EER &M
fad TH BHEMAIZH LT, sWEFERE
HWREEOHENREZETLIENS, ¥
FNE RS2 HEBME = o — O 2 ey
FRABEERTFEHESIN TR, L



LZD%E., R—=NI MEgEZa2—0 7
TR, UIRERBCBWTIERICILE:
MEMEOEFEZSD S I RN
7z, IRfE. GDNF ZZF0EMiEHIcL D,
IN—F 2 R EREERIRECER E
DHBENRBIIHT2REE L L TOH
FENSHENTBD., TTITEKREHANDR
DHABIBESTVDMN, WEEE MILF
LMBEHET DO GDNF EHOHEERT
DEHFICDNWTHEHAHATHS, 5H. FHx
|3 GDNF oEREhikz) a2 EF B
FOERPRTFRZHANWTERL, Zhz
FIF LU-EEE ELISA HIER 2B L.
INEANWTREEBIVONN—F >V K
#BEmb o GDNF E2HEL. #EHEL
DB T, T2 N—F VU
7 R F R E Bkl (Pallidotomy) FEfT Afi{%
BT AMmH GDNF &%, 3512, —&8
DIEFNT DN TITHEREK T O GDNF &
ZHEIE L., MoMREEBRE & LERmE L
7=

B. W AHiE ,

EE 1: MPTP 0.2mgkg~0.5mg/kg & &
IrA#EE5LT 6 HE. 10 HEH. 20 HH.
96 HH. 136 HHOYIE—HDKZE 2%
INTHEINATIVTE RNy 7 7 —@iKR TH
E, BRGEHBMHEI 7o -LAZHANWT
30um IZHYL. BFRMEMLZZH GDNF
Hifk (U9F) ZHWT. ABC %ITkD
Floating 5 THREREZITO /. FBEL
T MPTP RGN =74 I ERH W,

EH? Dopamine neuron NDIKEZE B S/

¥ IZHL tyrosine hydroxylase (TH) ik

(BEIVEY M) ZHWTHEDO FIETRE
REZfTo 7z, 1 GDNF HiFic K236
Ef TH SiRIC K2R EI3E0DE > =0
ERT—ELTAW, HRL7Z0E U
THE#ET 5 L3I L7z,

ER2: (1) HiikfEslE
GDNF OE X 7F K 3 (N RKuHHL.

R, C REEICINT S 20 T3 B

BHE) AL, chiA®Y T2
EMea I Eb0RREREL TUYFIC
HELTRTF REROPIMEEZE-L /-,
TS5, BE ML D RT-PCR EICKD
GDNF-cDNA ZFH#E L., I % pMale N
78 —\ZHBAS, RBETERHAITTY
J>¥YJ >~ GDNF ZE#ELE, 2%
THFICREL., BRIMEEER. 5
NS5 oFMmELD, Protein G 15 A
IZ& D 1gG By EEE, N KRXTF R
& IgG BT, mEATEE L TRIATS
=, EFFALL =,

(2) GDNF @ ELISA

)3 >EF >+ GDNF Hik IgG ER %
FIEPIA &L LT ELISA RICEAL 7=,
5mg/ml (10mM ®EE/Nw 77— pH9.3)
@ GDNF IgG % Coastar 96 /X EIA 7L
— MZEMEL. KIZ 0.5%BSA. 10% 7
Ow 7 I—2AZ250 LN\ I 7y—TT L
— O IEREEH AR T Oy U5, ik (fn
& - ML 100ml. U I—)LiT 10 {F8%E
%D 100ml) FE, A 5 — REIK
100ml Z2 A, =FiR. 1 BEEIE=,
Wi, 4 F 4k GDNF N KXRTF R
Pk (hOng/ml) 100ml ZMMZ. =iR.
1 B RIS S Bz, EE®. ALY
E2> HRP 100ml ZMA. =R, 1 B

- RIS E Bz RICHEHE HRP £ E (TMB)

100ml ZH0ZA. ¥ 10~20 B REE,. IM
U BICTRIEZEA Ry 7L, EIA U—%
—IZTHIFERE 450nm. XHRIEE 620nm
THIEL =,

(3) x5

IN—F 2V IEEEK 35 LD mE. H
LNEmEEER, S5IC—HDEEZLD
B BER Z57-. £/= pallidotomy AT, .
BOMBPEIIREMEZFERLZ, O3>
FO—J)LELTREE 75 flLDmiEz5E
77

C. Mok R
EE 1: ¥l GDNF. # TH Hfifknwind

MPTP k#5xBBY IV TIZRE THIED

A_23_.



MRS EGED 65Nz, &5 6 HEYIVIK
BHETHMRICEBRLTEEAEEZED N
¥ 0Pl GDNF Fiik., Hi TH HiRB AL
NERDSNTZ. 5 10 HEYIVHEET

P2

W TH JURRS MR IZZ 5GED 5 =28,

1 GDNF HrR G MMl e 3okt iR I th R THE
SMITHED LTV, 5 20 HEYIVIK
HEE TP GDNF Hiflk. 51 TH kB E
M & BITERITHA L Tz, MPTP 12
X HEEHZEMEDOEETIX Dopamine-
neuron OJKPIZHETT LT GDNF M4
B EMNTREENT,

EEr 2 :

(1) GDNF EH#IEMH ELAISA RO

K

TYFEDELE 12 BOHME (T
FROFE JarEF M3 L0, IgG
BAZFAEL, S5l hsz2EFF 4
L7z, ZNsoHFMhoxbiEmNE <.
EBIENY I TS RERTHAED
BHEBERLEZ. TOME. MEFKELT
J O EF >k GDNF #ifk No.1 &, /-
MEAPUAE L TN RKRXTF RHiIE No.2
&N L7, B 113, GDNF @ ELISA %
ICED EHEMBERL 2. BIEERITH
1~2pg/ml T&HV. 1~1000pg/ml D &
TEBAETH o7z, oM REEERT
(NGF. BDNF. NT-3, CNTF) &Iz
ZRIGHIL 1%L FTH - 7=,

(2) EEEPLIVONN—F >V U FEED
FIZBIT S GDNF &
FHEFERZHANWT, f#EEF 75 # (0~89

B, EIMEE 42 F) Od GDNF B3

EL. &FWHmICHBIT S GDNF EZBEL
= (M 2), O3Bz, @HIILEZ
RY . MO, @EFEDIMF GDNF &
X, Blizld 0~4 FEHTIH, DT
EZrL., TOBERL., Bl TEL
<%{1‘5%%?{Em§%’7< BooesnNs, 25 F
EHED 0 fEfHEZRT HOINKEICEL
D, 2EMICIZNEGICE> TR T T 2 EM
ZoRUlz. Bz &3, BEICHUE

EBOLNETELL BEEFTHNLER

HDONERTHD, @fmdE TWEEME,
EBIZOEN, FRIFEFICRMEERL I,
N—F 2V UIFEE B HARLIVEBDIZ

30

Absorbance (450nm)
5 0

0.5 /
°

0.0 : T T
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GDNF (pg/mb)

[24.

GDNF (pg/ml)

™
n

15

10

8

00

..
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Before

After

Pallidotomy#fi &1 55 & T2 IZ BV 5 i P GDNF &2 O 25 E)

0.81

0.6

0.4

0.2

o

0.0

[5.

[eXe] fale) o
oo o [=]
3R . [} o o
OODCP %OOO o o) [s]
oofpo 2% co [}
3k Parkinson$§ Parkinson$i§ Pallidotomy?% Thatamotomy?#%
R ER

Parkinsony 35 & OV O fll DR 2 2B B H BlE

F OGDNF&

\E~ v FLULEEE 29 flofmt GDNF (&
ZHEIELRE (F3), S—F >V REE 35

FIOERE T 45~79 F. FHEH4EHE 63.7

FTHY. EEHE 29 FITIH. ERHEET
55~85 ¥, FIGEE 69 FThok. %
KHERED GDNF BLUIS—F >V IHE
H O MEHSD T, = N F h
1.02+1.43pg/ml, 1.56+1.14pg/ml TH Y,

N—=F 2V VRBETETHEEMID -
I, BRI EE AR I N o 1,

(3) N—F >V 2 iHEHD Pallidotomy
RIRICBIT 51+ GDNF &

pallidotomy Z{To7/=/N—F>V B

F11 NZDWT, aTH LIz 5

L7=18E1I2 DWW T GDNF fEZ2EE L (K
4), BITRTM<. % GDNF 841% 3
fEicEmL7z 1 &, ORI 1
BlEkRE, Zofo 9 EETIE. ETcH
RO GDNF @i E @R Z2x L 7z,
(4) N—F 2V VIREBFEIIRIT L MNEH
i @ GDNF & D245 Ef

Pallidotomy #% (6 f#fl ) B X O
thalamotomy % (4 ) & 512, pallidotomy
P DN ZEANEER (6 H) D/S—F> >
WEBEDOKENIKRT O GDNF EZ2HIEL
7 (K 5), FEN—F2V 9EE (25 )
OB ER E N BEEE U THERBRF L4
Ry N—=F >V RBEIORRL &R
RO GDNF B3 THEMEZRL. &
HRICAEERZEIRD s Nmno /.

D. #%

IN—=F 2 VORI T H DRI R E
EEEEIL, BEBESEEKE RN > (DA)
FEIME 2 -0 0EKICk->ThHES S
N5, oT. TOHEBET DA —a—o>
DOHEEEDHEEZEA LTS, L-DOPA BL
DA 7IZ X M2k B DA #FfEEI.
FEIRDBEERGEEDST, L, &
DHFREIL., HLETHERETHD.
FRICOELEMBETRYEHROBEET
EMNRARE., BEAMEES (PAF
RIT). LE - RENHEL., BERE
WZEHD N WEHZRN TS, Fxld,
20 FLLEOEMICE S TN—F 2V UK
BEDHEL 1000 LU EDEETIT-> T
W23, ZOKESR (FFER 3, 4,5, 7, 8,
9, 10, 11, 12, 13) & MPTP I2 k> T{E#l
LBV OERK/NN—F 2 VHET IV E
AT E#HYX 1,2). SEOEY O GE
REBVERZBRMLTER, LLAan
5. MEREOHEDATIE. A2 TH
0 L-DOPA FEiRIZHb 2BEABRELED
RHEO—DEL T, MREERTICLSH
BWiERH B, GDNF TSIV DETIVTIL,
DA Za—O2IEZMHIT S I EAFEHE
NEEATIEDH DN, FOKA S -l

__25_



HEDEHLDIIFREA SN TN, /N—
FOVURBETORBIL. T TIZERAT
BB I NHATHEENETL TWBA.
MR E IR+ T GDNF FHEIZD
WTHEBERN AT IREIZH D, £
Z T GDNF HifkzsER 2 TRILDITE
gL, FNEANWTERFZTS -,

EB 1 TE BB EZRWTHILD
B, B WERK. KIKEE. NHE
BomEMEgRarziTY, BETIE TH 3
GO DA kil =& L oMian
@I, REM DA fEMIaE MPTP
N, BE DA —a2— O EEETBHEIC
GDNF NEELTWwWA I &%, HILDE
BCHisL7=. EIBNN—F2V HEETI
EELARR T, BEFICRAL =HINO Rz
REEATIZ, DA HMIRAHEE T D HTIC
GDNF [Z e OB 2 E N T
HB0FEFER L 7=, GDNF 354 DA =
-0 OMEREERTFELT, HBEH
SNTWBEATHD. ZNH DA M
FASE DB TG L TW5a & T B35 RE
BRAVENTHD., SHBMOTFEZBWN
TIDRERZHERT NEFHLDHE D
MPHEEEZ B,

EE 2 ITBWTHHRETRD GDNF Hik
EECHEBRERA T, ELISA RI0ETS
BmAMPEIIATFTET, LiE- T,
ELISA RHENOEHUITEF >k
GDNF Z KIBETEHEL., Zhicxdd 3
ik zEEr, —H, CNER3BREORR

DYk EED720, 3 MO GDNF &R~

TFRENETZREEEE, onh%
REEEL TUYFICREEL, BRFKE
HBlze 2D5B, 1 HOMAEDOENED
SRECERTED ZENHS MRS T,
B T&E /= ELISA %IE pg/ml L)L TH|
ERRETHH/m. TNZEHANTE hOMmAF
VAVZBIE Uz, @EHETIIRIC 4 F01
T O D, EKEZRTDICHL, 6 F
A D EREITHIMT B ERE R LA,

40 FEMZ 2 L FEBEMERLZ,

ZDFRIZ GDNF 13, E@ickEL =—

EOHERMN DD ENHENERS T2, T
BbhB IN—F ) FEEZIL 50 FLED
EEHENSE L, EHOTYTFLERELE
MEEEEE L T GDNF 2% LR 5 0EN
HB5., GEOKRFERTIIHEAEEEZ
BOLNRMNO TN, BRENGETE TR
RN T EN S B TEOEETIE. £
e D I TR I SRR NS E T
HD.SBROBETH S, £z, Frild 1994
FEEDIIN—F >V VIFBE TN EM T
(pallidotomy) Z{T> TWa A, FHHIZ
ADL NWHETLHEFMZRDBZ—HFHT. #&
EOREIZEEELEMODHD. DR
g DERRIER DB DLHRELFEED
Bfg#Z1Mmd GDNF LXJ)VOE L DBl
pallidotomy WEfT 11 FlD S 5. 9 FlIIAEE
TRAER Z5R U772, BERAER & Oxin
BRIZE s N>/, £, AEOZ &
IMEHIR TR LN, fhomREEs
XEREEE LT GDNF EZ L& 2 5,
BEHMICEEERRD SN2, G4
TEFIZB L CTREMICHRET T2 EEbiT, %
AlEDEBEICDOVWTHRMANELEZ S,
E. %@

recombinant GDNF % KB E IZH#H A4
AT GDNF EHZEED, U9 IchEL
THRIKRZER L, Z0FKZANT
FIEHERAICIED, N—F >V URET
JVESLEFRIC GDNF ZEHEORBENE S
LTWwahzERsLiZEZA, MPTP 10k
5 EEMEMBOEETIE RSN M
JADWDITHITL T, GDNF EHOHIE
ML THZENHBELE, £/, BE R
GDNF RO EmEE ELISA BlER%E
AFELTOMYT. KEMHRFOEHEZT
EL. TOMKR, @EFm+ GDNF &
136 s 40 RITHVT TR &l %
AU, 6 BUTBEY 60 mLALETIE
VREMNEEERLE, N—F 2V HEEE
M/ GDNF £i3. ®EELTERET Y
FEIR-EEEEOMICHIFNAEZEIRA

5N72n - 7=, pallidotomy # 0 EE O M



f GDNF 813, %< O THbEE %
RUTz. —F. MEMETLETSE, ¥
N—F I HEEAEEE RS, £,
BoOLN)LED
b SN,

pallidotomy,thalamotomy
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Autonomic neuropathy in transgenic mice caused by immunotoxin
targeting of the peripheral nervous system. '

- Sawada H, Nishii K, Suzuki T, Hasegawa K, Hata T, Nagatsu I, Kreitman
RJ, Pastan |, Nagatsu T, Kobayashi K. , ‘
Journal of Neuroscience Research. 1998 Jan 15:51(2):162-73.

Phenylethanolamine-N-methyltransferase — immunoreactive nerve
terminals afferent to the mouse substantia nigra.

Nagatsu I, lkemoto K, Takeuchi T, Arai R, Karasawa N, Fujii T, Nagatsu
T. | | |

Neuroscience letters. 1998 Mar 27;245(1):41-4.

IL-1 beta and TNF—-alpha suppress apolipoprotein (apo) E secretion and
apo A-l expression in HepG2 cells. |

Song H, Saito K, Fujigaki S, Noma A, Ishiguro H, Nagatsu T, Seishima M.
Cytokme 1998 Apr; 10(4) 275-80.

Significant behavioral recovery in Parkinson’s disease model by direct
intracerebral gene transfer using continuous injection of a plasmid
DNA-liposome complex. '

Imaoka T, Date I, Ohmoto T, Nagatsu T.

Human gene therapy. 1998 May 1:9(7):1093-102.
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Prevention of dopaminergic neuron death by adeno—associated virus
vector—mediated GDNF gene transfer in rat mesencephalic cells in vitro.
Fan D, Ogawa M, lkeguchi K, Fujimoto K, Urabe M, Kume A, Nishizawa M,
Matsushita N, Kiuchi K, Ichinose H, Nagatsu T, Kurtzman GdJ, Nakano I,
Ozawa K.

 Neuroscience letters. 1998 May 22:248(1):61-4.

Dopamine beta—hydroxylase: two polymorphisms in linkage disequilibrium
at the structural gene DBH associate with biochemical phenotypic
variation. '

Cubells JF, van Kammen DP, Kelley ME, Anderson GM, O'Connor DT,
Price LH, Malison R, Rao PA, Kobayashi K, Nagatsu T, Gelernter J.
Human genetics. 1998 May;102(5):533-40.

Effects of repeated systemic administration of 1-methyl-4—phenyl-
1,2,3,6—tetrahydropyridine (MPTP) to mice on interleukin—1beta and
nerve growth factor in the striatum. '

Mogi M, Togari A, Ogawa M, lkeguchi K, Shizuma N, Fan D, Nakano I,
Nagatsu T.

Neuroscience letters. 1998 Jun 26;250(1):25-8.

DRD2 allele frequencies and linkage disequilibria, including the
-141CIns/Del  promoter polymorphism, in  European—American,
African—American, and Japanese subjects.

Gelernter J, Kranzler H, Cubells JF, Ichinose H, Nagatsu T.

Genomics. 1998 Jul 1;51(1):21-6.

Brain—specific gene expression by immortalized microglial cell-mediated
gene transfer in the mammalian brain.

Sawada M, Imai F, Suzuki H, Hayakawa M, Kanno T, Nagatsu T.

FEBS letters. 1998 Aug 14;433(1-2):37-40.
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Identification of the essential cysteinyl residue located in the active site
of human phenylethanolamine N—-methyltransferase.

Kaneda N; Hikita K, Naruse Y, Fukuo T, Matsubara K, Nagatsu'T.
Biochemical and biophysical research communications. 1998 Aug
19;249(2):405-9.

Identification and characterization of a novel phorbol ester-responsive
DNA sequence in the 5-flanking region of the human dopamine
beta—hydroxylase gene. ' |

Ishiguro H, Yamada K, Ichino N, Nagatsu T.

The Journal of biological chemistry. 1998 Aug 21;273(34):21941-9.

Enzymes related to catecholamine biosynthesis in Tetrahymena
pyriformis. Presence of GTP cycylohydrolase L.

Nomura T, Tazawa M, Ohtsuki M, Sumi-Ichinose C, Hagino Y, Ota A,
Nakashima A, Mori K, Sugimoto T, Ueno O, Nozawa Y, Ichinose H,
Nagatsu T.

Comparative biochemistry and physiology. Part B, BioChemistry &
molecular biology. 1998 Aug;120(4):753-60.

Does tyrosinase exist in neuromelanin—pigmented neurons in the human
substantia nigra?

Ikemoto K, Nagatsu [, Ito S, King RA, Nishimura A, Nagatsu T
Neuroscience letters. 1998 Sep 11:253(3):198-200.

Genomic organization and chromosomal localization of the human
sepiapterin reductase gene. :

Ohye T, Hori TA, Katoh S, Nagatsu T, Ichinose H.

Biochemical and biophysical research communications. 1998 Oct
20;251(2):597-602.
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Behavioral recovery in 6-hydroxydopamine—lesioned rats by
cotransduction of striatum with tyrosine hydroxylase and aromatic
L—amino acid decarboxylase genes using two separate adeno—associated
virus vectors.

Fan DS, Ogawa M, Fujimoto KI, Ikeguchi K, Ogasawara Y, Urabe M,
Nishizawa M, Nakano I, Yoshida M, Nagatsu I, Ichinose H, Nagatsu T,
Kurtzman GJ, Ozawa K.

Human gene therapy. 1998 Nov 20:9(17):2527-35.

Motor and learning dysfunction during postnatal development in mice
defective in dopamine neuronal transmission. '

Nishii K, Matsushita N, Sawada H, Sano H, Noda Y, Mamiya T, Nabeshima
T, Nagatsu I, Hata T, Kiuchi K, Yoshizato H, Nakashirha K, Nagatsu T,
Kobayashi K.

Journal of neuroscience research. 1998 Nov 15;54(4):450-64.

Molecular biology of catecholamine-related enzymes in relation to
Parkinson’s disease.

Nagatsu T, Ichinose H.

Cellular and molecular neurobiology. 1999 Feb;19(1):57-66.

Mice lacking the tyrosine hydroxylase gene and transcomplementation
with the human genome: on going prospects for human gene therapy
Kobayashi K, Nagatsu T.

Biogenic Amines, 1999;15(1):1-20.

Specific localization of the guanosine tnphosphate (GTP) cyclohydrolase
I-immunoreactivity in the human brain.

Nagatsu [, [kemoto K, Kitahama K, Nishimura A, Ichinose H, Nagatsu T.
Journal of neural transmission. 1999;106(7-8):607-17.
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Genotype in the 24-kDa subunit gene (NDUFV2) of mitochondrial
complex I and susceptibility to Parkinson disease.

Hattori N, Yoshino H, Tanaka M, Suzuki H, Mizuno Y.

Genomics. 1998 Apr 1;49(1):52-8.

Molecular genetic analysis of a novel Parkin gene in Japanese families
with autosomal recessive juvenile parkinsonism: evidence for variable
homozygous deletions in the Parkin gene in affected individuals.

Hattori N, Kitada T, Matsumine H, Asakawa S, Yamamura Y, Yoshino H,
Kobayashi T, Yokochi M, Wang M, Yoritaka A, Kondo T, Kuzuhara S,
Nakamura S, Shimizu N, Mizuno Y.

Annals of neurology. 1998 Dec;44(6):935-41.

Mutations in the parkin gene cause autosomal recessive juven’ile
parkinsonism.

Kitada T, Asakawa S, Hattori N, Matsumine H, Yamamura Y, Minoshima S,
Yokochi M, Mizuno Y, Shimizu N.

Nature. 1998 Apr 9:392(6676):605-8.

Association between the gene encoding the E2 subunit of the
alpha—ketoglutarate dehydrogenase complex and Parkinson’s disease.
Kobayashi T, Matsumine H, Matuda S, Mizuno Y.

Annals of neurology. 1998 Jan:;43(1):120-3.

Early onset parkinsonism with diurnal fluctuation maps to a locus for
juvenile parkinsonism.

Matsumine H, Yamamura Y, Kobayashi T, Nakamura S, Kuzuhara S,
Mizuno Y. |

Neurology. 1998 May;50(5):1340-5.
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Neurochemical and neurogenetic correlates of Parkinson’s disease.
Mizuno Y, Hattori N, Matsumine H.
Journal of neurochemistry. 1998 Sep;71(3):893-902.

Mitochondrial dysfunction in Pakkinson’s disease.
Mizuno Y, Yoshino H, Ikebe S, Hattori N, Kobayashi T,
Shimoda—-Matsubayashi S, Matsumine H, Kondo T.
Annals of neurology. 1998 Sep:44(3 Suppl 1):599-109.

Pathologic and biochemical studies of juvenile parkinsonism Iinked to
chromosome 6q.

- Mori H, Kondo T, Yokochi M, Matsumme H, Nakagawa~Hatton Y, Miyake
T, Suda K, Mizuno Y. ,

Neurology. 1998 Sep;51(3):890-2.

Effects of various tetrahydroisoquinoline derivatives on mitochondrial
respiration and the electron transfer complexes.

Morikawa N, Naoi M Maruyama W, Ohta S, Kotake Y, Kawal H, Niwa T,
Dostert P, Mizuno Y.

Journal of neural transmission. 1998; 105(6 7):677-88.

Colocalization of Bcl-2 and 4-hydroxynonenal modified proteins in
microglial cellsvan‘d neurons of rat brain following transient focal
ischemia. |
Urabe T, Hattori N, Yoshlkawa M, Yoshino H, Uchida K Mizuno Y.
Neuroscience letters. 1998 May 15;247(2-3):159-62.

Polymorphism in the parkin gene amog sporadic Parkinson’s disease.
Wang M, Hattori N, Kobayashi T, Yoshino H, Morioka A, Kitada T,
Asakawa S, Shimizu N, Mizuno Y.

Annals of neurology. 1999 in press.
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Article Abstract - We report expression bf Bel-xL, Bcl-2, and
Bax proteins in the substantia nigra in 6 Parkinéon’s disease (PD)
patiepts and 7 control (CTL) subjects using
immunohistochemistry. The proportion of Bcl-xL-positive
neurons among the melanized nigral neurons was significantly
lower in the PD patients (22.5 + 5.5 %) than in the CTL subjects

(46.0 £ 5.9 %) (Mann-Whitney U-test; P < 0.02), whereas the

proportions of Bcl-2- and Bax-positive neurons were essentially
similar between PD patients (Bcl-2: 59.7 + 10.3 %, Bax: 92.5 +
4.2) and the CTL subjects (Bcl-2: 61.7 = 14.7 %, Bax: 90.5 + 2.6).
The Bcl-2 family proteins regulate cell survival and death
in response to various apoptotic stimuli and Bcl-xL is an
important anti-apoptotic protein in the central nervous system.
Reduced expression of Bcl-xL may predispose nigral heurons to
degeneration. | Our reéults give a further support for apoptbtic

nigral neuronal death in PD. (147 words)



Goto 2
Parkinson's disease (PD) is characterized by progressive loss of

dopaminergic neurons in the substantia nigra (SN). Rgceni!y, apoptosis has
been implicated as an important mechanism of neuronal death in many
neurddegeneraﬁve disorders such as PD "® Alzheimer disease (AD),
Huntington’s diseaée (HD) ° and ahnyotrophic lateral sclerosis (ALS) °. We
and other groups reported DNA fragmentation in the SN of PD patients by
the terminal deoxynucleotidyl transferase (TdT) dUTP-biotin nick-end
labeling (TUNEL) or by the electronmicroscopy . But controversies exist in
PD in that Drugnow et al. ® and Kosel et al. 7 reported negative evidence
against apoptosis. These discrepancies may in part be due to the limitation
in the method of detection of époptosis in small autopsy materials like SN.
These situation prompted us to take another approach to explore the
guestion of apoptotic neuronal death in PD, that is analysis of Bcl-2 family
proteins.

Bcl-2 family proteins play an important role in the regulation of
apoptosis. Bcl-2 inhibits apoptotic neuronal cell death induced by various in
vivo stimuli such as removal of neurotrophic factors 8, hypoxia®, and
oxidative stress™ . Furthermore neurons are protected from neuronal death
in transgenic mice over-expressing Bcl-2 in vivo''. SeVerai homologues of
Bcl-2 also play important roles fégulating .neuronai apoptosis 2. Bel-x is
alternatively spliced to produce three proteins, i.e., Bel-xL , Bel-xS and Bcl-
xb. Bel-xL inhibits apoptosis in a manner similar to Bcl-2 and is the
predominant Bcl-X iéoform in thé central nervous syétem (CNS), while Bcl-
xS promotes apoptosis '2. Alterations in the expression of bel-xL, bcl-2 and
Bax mRNAs and their protein producté, have recentiy been demohstrated inA

some neurodegenerative diseases ' '°. Bax is a pro-apoptotic protein

2
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Bcl-

expressed in and mitochondria. To our knowledge

xL and Bax have not been reported in PD.

Maieﬁais and methods. Clinical subjects. The clinical
subjects consist of 7 PD patients and 6 CTL subjects. Their
clinical features are summarized in Table 1. The postmortem
diagnosis of PD was established by the analysis of clinical
feétures and confirmed postmortem by the presence of nigral
degeneration with Lewy bodies in the remaining SN neurons.
Brains were fixed in 10 % neutral buffered formalin, embedded in
paraffin, Vand cut into 6-um-thick sections. Serial coronal
midbrain‘sections at the oculomotor nucleus level were prepared
for immunohistochemical study.

Antibodies. The following antibodies were used for
immunohistochemistry; for Bcl-xL, clone A-105-1 (monoclonal
antibody raised against rat Bcl-xL; 1:75) '8 for Bcl-2, clone 124
{monoclonal antibody raised ;against human Bcl-2, DAKO; 1:40),
and for Bax, clone N-20 (polyclonal antibody raised against
human Bci-xL, Santa Cruz; 1:200). The monoclonal antibody to
Bcl-xL was confirmed to react specifically with Bcl-xL but not
with Bcl-XS or Bel-2 8.

lmrhunohistochemistry. Thé deparaffinized sections were

pretreated by autoclaving in 10 mM citrate buffer (pH 6.0) to



