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B E
BN AIREELE (AL S) WAl
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AFRIZ, EE =2 — 0 REORBEELE B = 2 — o VIERAIICE T 5,
K DEANCIE. AFEBPIE. 3—AFNV—1-Tz2V—-2-ES5V )2 —-5—F
YXEEBRNICHFESI NS Z20BEZEYHS L LTED, EHoa -0V RED
R N B o — 0 U REERHICE T 5,

H Rl

HEE— 2 —n YRR, —REH - Y ROZRER =2 —10 VDR G
DREX N 2 HEMEEMREE (AL S). ZRER =2 —n > DAPEES N
LHEHEMHEME (SMA) DHb. ZOM, ETHEEREREL. JRRME M REE
(P LS). XIZFERES FMEEIHHEE (AMC) REDBHSNATNE, Thb
OHTH. ALSIE, HEUBICRET S Z 2L BEORBTHEMRE. &
TETHERHITET U, SEEICKIERAN2ETIRT T 2 &0 5 BOEHE OB RE
BTHHD. ZOREEMHRER X 2+ CIXBEHI T RN,
ALSOFERMAE LT (1) BEEEH (CaF v RIVIENT 2 HEH
ROWH). (2) HEEY IV BRER - wEd WREATZIVS I VBonE
WH I VIBOEREE), (3) B ML ABES (Cu/Zn superoxide
dismutase (SOD) BEFEE L7V —3 VHNVIC L 2 EHIERE), (4)
MR EwsEEDS CEBEEMIE~® neurofilanent DB PH AKDHEHE. (5)
MRERBERFORBREMMREE UTRIBIN TV 3,

CNHDAL ST BZRERRDOH T, BILKIR ML ABEFICE D=,
antioxidants AL SICEHDPES PHBEEHI O, FIZIE L¥F ESODE
EDRALNTNWS (i 50(7): 615-624, 1998), LA LARHS, b MEA
@KJCU/ZnSOD%ALS$%k%E&5bt% T%ﬁw@f%%%
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B/oONBRNZ EPHBHLTNS (BeE 50(7): 615-624, 1998),

Fiz. BFEOAL SHBERIL LTiE. VW =)V (FERET7T—-504655)
(BRG: VIFv 2l (B—X - 7—5 - 0—5—3)) BEET L. ZDEHE
AERUVIF 7V —=IVRIEEMTH D, VVE I VBREFEMRICBWT I VS
IVIREEZIMEIL, REEMEICHN T AR REEHZE TR DLNT
B, ALSZNG L UEHEREROED SN, EXERL UTEAZINTN S,
U L. ALSIEHT2EMEIRATERVARBROBREEH D, SHI2E
B AL STERAIDHREPEEN TN,

FBH DB

AFEPOREL, BH =2 — DV REZBRET I LB TEIHHAREREER
HTBeTHB, LVEKRNICES & REHOHFEIZ. HHEMmEIEMARELE
(ALS), FHMHEREE (SMA). ETHRRME. FRAEMEARELE (PL
S). XiFFERELRIEBEHIME (AMC) REDEFH -2 —0 VREDHETZ
BESEED. HENEZOMRZENT 5 P TIIHRRERZRETS
ZLTHb.

ARFEPEF L LFROREZ R T RIPEE I UEBR. 3—AFNV—1-7=
SN=2-E3VYN =5 - EEH -0 VRBETIVEH (wobbler ¥
” Z (Ikeda K. &, Ann. Neurol. 34 #,304 H (1993 4£); Mitsumoto H. 5.
Ann. Neurol.36 %, 142-148 B (1994 ££); Mitsumoto H. 5. Science, 265 3%,
1107-1110 B (1994 £8))) G LBEIT. MREICE U, sl o g
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NIGEFH =2 —0 CDOEEFAE LTHWSO NS Z L 2REE LT\,

ARPDEEICBWTAYRL L UTHNWSE 3 —AF V-1 —T7z=)b— 2 —
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ERMEEMIZ DN TR BEEORABZE UT, IMHEEEE B/ (AT 5-31523 5
RER). ERUIEEERIMEER (FAY 5-35128 AW, 1 DY), Pl
B E R (B 3-215425 S8 ). MnhE_FFAMEIMEF (S5BHT 3-215426 5254,
IR FEINHIPE R (45BESE 7-25765 S5A%). SMEBA LR - THHEM (K%
9-52831 SAAIR). BMAEMESRGAAEEA (RS 9-52801 BAMR). REMHMEED
TG - WEEA (FBEE 10-279480 SAM). WO HAERE I B # 0z
SERAILMER (RBAE 11-79991 SAHW) BHSNATNWE., LBALANS, 2hb
DOEHITWICE. LAY OE =~ —0 VERICH T A ERERE S Brnd
INTVRN,

ARPADEEDE MRS L UL, BHEREO FbEof, SEKICHE
SNDBZDREZANDZENTES, T2 TN DERBRDKMIISAERDE
BRI Z VTS Lo BB, LEMLEMICIIEAT 5-31523 SAMEE 5l LB
DILFHERNIC RTINS LS RAERGBERDPEET 2. KEHDOERDE LR
DR, SNEDRBERDTRTIHPEZEINE T LIV ETH RN,
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Bl Z I, BRIR. MR, RAKERRIE. & LR VRIER EOIRRE ; X4
Y RNWEVBRIR, 8T PVE Y 2R VRIE, BERRIE. P2 DRIR. 7 = VERIE.
DYOBIE. HEULIE I IVBEREOERRIE ; M) DA, AV D LK
HULBXIAVULARREDEEE ; 7T VLR XX =8/ —)v 73
VELUI2-7R ) -2- AF)-1- 70N =)V OEK Y I UiER YR AN
BB TERN. EENICHEINE DO THNIBOEBEIEIRICREIND
Pl =AM

REPOEHZ, EFH=oa—n U REZEETHE F23BEROEMICERE
THZLPTEIEHH HFELEE MkESI N5,

AHMETE > EH =2 — OV REDBREIE. BEROWBEZENE LR
BOARL T, BEROETEZEBETS I L2 HNE LEIBR. &5 WIERIER
DIRDFER - TRz B & UEBROETESBLEVWEKRZE T 50
AFEETESEH =2 —0 U EHE (notor neuron disease) i, EEj— 21—
o VREE (GEIIHREIEE. notor neuropathy) ZHEET IR ILEEOREKEZE
T5,

HH = o —0 URER, EREHHERDPERNICEINZREHORMTH
%o BH= 2 — 10 VRBIEMHEEORITEETRBICIVETEZRRSDOD
T AP, BB 2 —D VEBORMGKF E UTE, HEimEttfREEl
fE (AL S), HFREHEME (SMA). BITMERRE, RIEERRERE (P
L S). XiZAeRMZRMBEEHINE (AMC) S2ZIF5 2P TEBIND
EREI NS DT TRV,

BRI AIREEGE (AL S) & FEMBRICTRAE U, FrZie L iRz
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B OEME L, HARDOEETH D, FIRERIE. FL LTFORA, FROE
BfEE, BIULEROKRMERENRETH 205, FEMAIC KD BEE, R, T
BBIEARBIZATONS, WThORTHEROET L & HITEFDOHED
Exhso
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HEHEME (SMA) &, BROZEMEIC Db % AT D I FREI DU K Ok
PREZ B ERORAMBOEG: 2 /ML T 5. BEEGEER O ERaES M
BETHS (6000 NDHFERDS B 1 N)o FHDOSMARZ—RIZ, FIEFE
BOHEREBICEDINWT 3 DDBRI/ NV —7 A idhd, 20y =)V k=
7« ih7 <Y (Werdnig-Hoffmann) % (I3Y) id. EREOLELEHAETIE I
HERECER 3 7y HNTOEERT2ZHHE T55D0TH D, HIRERHEIZ X2
FEEH 2 ELINICEEIRT 2, B D2 DI, WA (11 8) RUEHER (1]
B =TT = x5 F— (Kugelberg-Welander) ) TH %,

TR L, TR OE B DETHEMRICER T2 DT, HEmEE
IRBE (ALS) SEMGEMR (SMA) LEERBEEEZE T, RELURE
DB BEL, RICRREICHRT 2, BO#ETL b, HuBIY
THHEH =2 —0 Y OEMEZAHT 220 BREKICIXHEEEMRELE (A
LS) OHRERZETSZ LR 2,

FRFMAREE (PLS) ZALSOEETH Y. BHOBEMBREEL LT
RO6NE. PLSIEBIT2MEHRE FIIREEE (ES53Iy R) BoEEDD
D, THIEMBRL NV TRIFIZERTH LD, 2o DBEHE T 5 L EMEEDE
50 TEREWHHIZBNWT, BEoRd 0 EL{EBIh5,

FREZ R EEEE (AMC) AR REHEE (FER3000AD
3BD1AN) ZRBE L. FENTORRESGETICHRTZ2ERTH 2, AM
CldkspABAED, IEHRMER, BRGS LIBEBHICrrb oL RRE
DN ZREE T 5, HREEMERCHEMBERIZEAICBNTET 5280,
HREEREFEDO AM ClIdaEMHmEE. Wb IBSMAY )V k=Y —FKo7<y
[RECEELS 23D LESN TN S,

ARFEPDOER OB EFFIIRICRESN T, BONWFE ZXIERON (K2
HIRA. BN, BT XIERAEADESH. H2WEBALE) k555280
T&ED,

ARYPOEHL L LT, AHHSTH 5 LELANXIEZDEE 2D % X EH
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KEEGLTH WD, FE UL AR & EHZK R CRAZHICHEL D
MY e 2 BB EFEMBIOTRRERORA L UTRETRETH D, EHENK
CREIERNICHAR LD 2% e Uik, Bl BEAL Bkl U RS
BhEl. $EEHL BRAL I—F 1 V7EL AR HHREL EZR. BERR D LS
Al SR, p HFEHHL Zebil. EHA. ROHENSEEHWE S
EWTED, BOBSICHET2EHOME UTiE, AR §eHl B 7EIVEL
Bkl ARIAL, EERIAL WAL XY ow RIS ESEITFE LS TE. ERO%
HlcET 28 e LT, BIZE, ERFL REALN XEBRREz2RETE L
DBTE 5,

OGS ICET S RANCE. e LT, BRI, 7 RO FkE D-v v
Zh=h, Fr7y, XEREEEVO—-ZZOREHR ; hVERFY AF)VE)vD
— A Fr TV XEANVEFYAF)NE)a—R RS N R
BREA e FuFd 7ol ervo—X, e ROoF> 7o)V AF )V D—
2, BYeE=jen) Py, XEESF U EORARI; AT 7V VB TRVY
AXBFZ VI EZDRRA ; E RFOF> 7oV AF)En—2R, HEE Ry
FL TV A—-IWXEBREF I L EDT—F 1 VT U)o, REIST T 4
Y. RVEFLI TV, BSF 2, AAV 2. FUEY D, BRK X
N—RZ7 7w MEOHEHFZRHNSZ P TE 5, DA WIEmEHAICHET 5H
BT, EEHTAREA, EBREEK, 0L Y7 ) a—NVEDKIED B WL
G VAR T B 1 2 B R U D 2 YA ERI SUUS ISR BIA L 7 R OB RIE - N U Y A
D-w> = b—)by Z VL) EOEEH ; IR, AHER. MR XA
IREE D pH RERIEORB AR ERA NS Z LW TE D,

AEHDEZOEEGEIZ, IWRONF LR D ERBOFEE, KEROETRI X
FERDRE. BHOFEMPERER L OMEMITIN UCHEEIRTETH 20, —
RENTIE. RAICH LT —H%%ED0. 01lug/kg~10meg/ kg, #F
FLEO0. 1~100ug/ keBEZEFNELEIABCLIRETEZ LN
HPE LW WAL LTI, BIZIE FBIIE 63-132833 SAMICEBS Nt b0
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DIFHETH 5o

2B ARFOEFKOENHS TH 5 LibEMEREEIEL (v EE
%5 LDy, 2012 mg/kg 5 & v MEOKE LD, 3,500 mg/kg: Registry of Toxic
Effects of Chemical Substances, 1981-1982) . FEMHEH W LIS
T\W5(National Cancer Institute Report, 89, 1978) .

eyt

LT OEMEHNC K D AKFHZ X 5 ICEKRICHIIT 255, RFERIZLUT OEME
plick o TRESTNS Z LRV,

(A) MHEFHE

(1) &%

Wobbler <7 X (Ikeda K. 5. Ann. Neurol. 34 3,304 E (1993 £); Mitsumoto
H. 5. Ann. Neurol.36 %, 142-148 B (1994 4£); Mitsumoto H. 5. Science,
265 %, 1107-1110 B (1994 %)) & HA L=,

(2) ¥hiks

Wobbler ¥ X%k 3~ 4B THARDPEZZEREZEL. ThERBLBHWL
2o BIHBWDERIC, BETUACARHOEY (3 —AFNV—-1-T=z=2))
—2—-ES5YNU=-5—-FKPFTIEIMCI—-186Ld#7%) (10mg,/
kg) FEIMBERELTER Ve, BRKICK DEEH 4 BRREO®RSE Uk,
FPOKRGIIERT ~8EBMTRET L. FXRBRHEn=1 0 THML =,

(3) JEMRFHI T

Bl DEHHEDIRE (forelimb deformity) k. 1 (BDZE#HE. paw atrophy).
2 (RfeDEEH. curled digits), 3 (REDOEH. curled wrists), BLr4
(Wif D Mafu iz B . forelimb flexion to chest) @ 4 BER&IC4JE U CEH L
o 1B A4ICEDICONTERDPELT S LZTRT,

F 7=\ B/ (grip strength) ZWE L 7%= (Ikeda, fti. Neuromusc. Disord.,
5(1995) 383—3905 K. Ikeda. fii, J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda,
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ffi. Neurosci. Lett., 250 (1998) 9-12 ; K. Ikeda. ffs. Muscle Nerve, 18 (1995)
1344-1347 ; K. lkeda. fi, Neurol. Res., 17 (1995) 445-448 ; K. Ikeda. fth.
Ann. Neurol., 37 (1995) 505-511 ; K. Ikeda. fth, BrainRes., 726 (1996) 91-97 ;
H. Mitsumoto. ffi, Ann. Neurol., 36 (1994) 142-148 ; K Ur H. Mitsumoto. fih.
Science, 265 (1994) 1107-1110)o Zh b OFHfild. FYHEEOBHE (5 Hi)
Do EYBE DR TIRE THRETR > 2o

(4) B BB S OFREFRIRE

YRR TRIC, Wobbler ¥V X (n=10/%&%) 21— )V THRE L,
G EB S 2 AR BE MR T CUIRR UZeo YIRR U 72 Z“SHfIZ IEREICEI & U, VR
UZo 10 umOEHRMFZER L. ATPaseXIEINADHTHRALE. &
A DY E R 2 BER D& D Wl U 7= (1keda, fh, Neuromusc. Disord., 5(1995)
383-390; K. Ikeda. fth. J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda, .
Neurosci. Lett., 250 (1998) 9-12 ; K. Ikeda. fii, Muscle Nerve, 18 (1995)
1344-1347 ; K. Tkeda. fth, Neurol. Res., 17 (1995) 445-448 ; K. Ikeda. fth.
Ann. Neurol., 37 (1995) 505-511 ; K. Ikeda. fth, BrainRes., 726 (1996) 91-97 ;
KO H. Mitsumoto. ffi, Ann. Neurol., 36 (1994) 142-148),

(5) BHEET =2 —0 O

B LB —SEE O R RIMETH S U= Wobbler ¥ X (n=1 0/%&#) &,
U VERIBE AR, BNTA%TFIVATIVTE R L RTIVE VTP IVT
ER/70. IMYYVERF MUY LMEER (PHT. 4) 2I0EBASITF—FIVICK
hERSE T, HESUIBRZITV, SR 2 M5 TSR T Tk L, ZEEHZ R
THEREC; o LNV EEE =2 — O FT OO %, T 7 1B, #ElF
ECIBVNT8 u m THEGEANTEIRT - 7L DS ALy TR L, KESHEES = o
—0 YO EBIMOBED HIE LU (lkeda, fi. Neuromusc. Disord., 5(1995)
383-390; K. Ikeda. fth, J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda, fth.
Neurosci. Lett., 250 (1998) 9-12 ; K. lkeda. fth. Muscle Nerve, 18 (1995)
1344-1347 ; K. lkeda. fih. Neurol. Res., 17 (1995) 445-448 ; K. Ikeda. fih.
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Ann. Neurol., 37 (1995) 505-511 ; ' K. Ikeda. fth. Brain Res., 726 (1996)
91-97),

(6) HaEraHT

B DHHHEDTRED Ry —)Vik ) > 735 X M) w 7 Wilcoxon #F5 14 EAL
MREIC KD OW Uiz. B, —EHER. HAGHOEYER, ROEG =2
— 0 VO IERIED 2 Student’s t-HREIC X D ITR o0 WThODKR
FIBNTHERKEEEM S %L Ui,
(B) %

(1) SR A

B OBHEORESZ 1 ~ 4D 4BMBICABE U TRl L= #8221 IR
NR—=274 v (Et3~4E#) TOFMIZEHOM TERITRP >/ HiED
HIREE. BEO Y A TIRETHICEL UEN. ARHOEXR 2R T3
LI K D EHEOETIBIE L (K1),

B ORERREZXK 2 ICR T, HAE. NEETEHRLAIETLEDS K
REOEHEZZETHI LR LDHHOETIEBELE (K2),

(2) ALB_SEHOERD L UOHROREERRE

G —SHEHOERORERRZX 3 IR T, ZHEADOERIL, KFBHDESE
CEBMEICLD, MEFELEBRLUTERICHEMLZ (K3).

BN L ER S, HBH (FESEMT16. 8£0. 6um, P<
0. 01) LHRLT. ARPOEFKICLZ2NERH (EFHYLSEMT20. 3+
0. 8um, P<0. 01) OABERIZEML TV,

(3) BHEH =2 —0 > O

BH -2 -0 OBOHEHEREZR 4 IR T . REPOELTILE LIS
J2EH =2 —0 O, A\EFELRUT, L Tnk (K4),

(4) £

Wobbler ¥ Ri&, BREKLEMETERNEETS2EH =2 -0V REOET

VEIITCH Do REYNEER I~ 4 BRCEFORITREL. ERT~8EH
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XTI 2 AR E UEHNE T LHHEG SR ICETT 2, Z0HR, 2hbHO
HIEAIERIEBRICETLER N 1~ 1. 5EMTH 2, R~ XDOEREGTH
MR R R, e O U BBl oz Ak, EEE0ilRE
M EBERGOMKREMETH S (I, Mitsumoto. fth. Brain, 105 (1982)
811-834), > T 3~4BEH» L T~ 8FEMDART Y AT BWTIBBE KOS
REEMER 23S 2 2 Lid. EB= 2 —0 VERBISH T 2 R EHI 0% R 2 51
T5LETEHATH %,

ARRMEF TiE. Wobbler ¥ 2% 3 ~AFN—1-T7z=)V—2-ESJ DY
— b5 —ZFVTMET B LIZ X b, HilHITHERCHROBEREIEEI L, L
“HHOBEEIEMT S I L HBEIEI N, o T ARPHOERKITESH = 12—
O VEREBREEL LTERTH %,

PEZE E ORI F D ETEEME

AREPICELBE 3~ AFN—1—-T7 =z V—2-¥SV )V —-5—FRiF4H
HWICHE TN ZOEEEPHS L UTEGERIL, EH= a2 —D0 U REDOERHE
REUTERTH B, $lz. ARPOER., EATLEMEENRS & LTHE
AT 5720, MAOBTEEPHBNREFTCHILWSFRZEET %,
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FEREEH

1. 3=AFN—1—-7z=2)V—2-E5V ) —5—F > XIEMKICH
BIh2ZOREZENHS L LTSS, EH= 2 —0 VRERERE,

2. EBEH-a-nUVREBOETEZBESY D0, #RE 1 ICTEHO®BE
%,

3. EHma—DVREN HEEEAIREGE (AL S). BHMHEEE
(SMA). ETHERRRE, REMERRBEGE (PLS). XX ME%H1%:EIH
ffEE (AMC) T d. FERIE 1 X 2 it#ioaRIE,

4. EHo2—D U EEBIHEEERIREGE (ALS) ThaEREL»
5 3 Db IZERE DI,
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