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arylsulfatese AJEMHE( ) 3. ARt 2.72L 3. Kt
EE( ~ ) 3. KTt
arylsulfatese B ( )
EE( ~ )
arylsulfatese CGPH{E( )
EEE( ~ )
FDHho sul fatase (
TEPHiE ( )
IEE ( ~ )
9 77— L1% ceramidase OTHE T [/ T2 ceramide OOZFE (B ) Pty Ghilfd) S
(Farber J73) 2.2%! L ) L&Y LD LD
3,37 EEEC ~ ) 2. 721 2.7 2.73L
4,474 2. KFh 3. R 3. RFEh 3. KTt
5.5%!
6.6
T.7H
10 LT 1R LN—F— a~iduronidase OTFHHE T [FI/ETRR o2 5% DS 2. HS ObRApHRIES A
2 N—T—/ = A T L&Y iEHE( ) L&Y L&Y L&Y
3. VA T (o~ ) 2.72L 2. KFh 2.7
2. RFhi 3. K H 3. A
1 LA LI 1. Hi iduronate sulfatase OFFIHE [FI/ETRR o2 5% DS 2. HS ObRApHRIES A
(N5 2. R L EPHE( ) LdY Ldb LD
IEHE ( ~ ) 2.72L 2. KFh 2.72L
2. KFhi 3. R 3. KTt
12 LTSI LA%Y heparan N-sul fatase OJFHEE F [DLEEERRZ N HS OJRAHRIESE A
(74 V) L ) L&Y LD LD
EHfE (o~ ) 2. 721 2. K 2.72L
2. KFh 3. R 3. KTt
2.B7% a-N-asetylglucosaminidase OFEHHE T (Rl oA
L ) L&Y
EHfE (o~ ) 2.72L
2. KFh 3. R
3.CHY acetyl-CoA: a glucosaminide N (Rl oA
acetyltransferase OFHIHE T 1.&Y
Ly e ) 2.72L
(o~ ) 3. R
2. A
4.D7% N-acetylglucosamine 6-sulfatase [Elst i adr iy
L ) L&Y
2. A 2.72L
3. R
13 LaZPHEIVE] LA%Y galactosamine 6-sul fatase OIEMHE B Eean? KS 2. CS-A ORIt PP
i) L ) L&Y LD LD
(BAFXAHH) EHfE (o~ ) 2. 721 2.72L 2.72L
2. iR 2. KFh 3. R 3. RFEh 3. KTt
3.B7% B-galactosidase (R Ao
L ) LdY
2. A 2.72L
3. R
14 LA HHEVIR 1. T arysulfatase B ORIV [/ T2 DS SRR SRS
(v\ b=+ 731 2. i L ) L&Y LD LD
EHfE (o~ ) 2. 721 2. K 2.72L
2. KFh 3. AR 3. KTt
15 LI HHEVIR LAY B-glucuronidase DIEHHIL T [/ T2 DS 2.HS 3.CS JRApitsE SRS
(AFA95) 2. Hpd L ) L&Y LD LD
3 AR EEE (O~ ) 2. 72 2.7 2.72L
2. A 3. K H 3. A 3. A

[aXs)
Jo




E PR WP FERIEMEOIE T TR AR THRIEPEORRT oM GHEBEMTTE
16 LR hyaluronidase OIFHHE T [/ T oA BRGSO JoEIA DR
(Hyaluronidase KABIE) 1L.&Y  1EMHE( ) 1L.5HY 1L.&Y 1L.&Y
EEEC ~ ) 2.7 2.72L 2.72L
2. RFi 3. R 3. KFh 3. KTt
17 T Y R=vA I sialidase OIFPHE (RIS A T o2 JRe sialyloligosaccharide HRIEE | JrsEihds () o BRZeh) S
2. I Ldb  ErHiE( ) L&Y L1 LD
EEEC ~ ) 2.7 L 2.72L
2. KFh 3. R 2.7 3. RFEh
3. A
18 HZ7 b7V K=y A LTV O B-galactosidase OIFHHE PR PR T CTSA 45 JRH sialyloligosaccharide PRI | A (Y o SERAND) i
2. s LR L EPHE( ) LdY #® L
3. FARROWNEL (o~ ) 2.72L LD 2.7
2. R 3. KK 2.72L 3. A
sialidase OIFHHE T 3. KTt
Ly )
(o~ )
2. Kt
cathepsin A OIEMHE T
L )
(o~ )
2. Kt
19 LAY ER—TR LA (TTEL T-cell %) Y vk B galactosidase DIERIHE T GNPTABIEH 50025 itiraontics
2. (PR Ly e ) L&Y AR T2l
G~ ) 2. 721 LD
2. R 3. R 2721
1 a-mannosidase OGN 3, i
Ly ) GNPTG S 0085
EHE (o~ ) LdY
2. KRt 2.72L
ifufEep B—fucosidase OIFHERIIN 3. R
Ly e )
(o~ )
2. A
20 - )Y =R 1L gL a-mannosidase OIFHHE [/ OA oligosaccharide OpRHRIEELH RO, Y o k) S
2. AN L EPHE( ) LdY L L
EEE (o~ ) 2. 7L 2.7 2.7
2.72L  TEHHE( ~ ) 3. R 3. At 3. At
3. KTt
21 B~V FUA B-mannosidase OIFHAE T (RIS A T2 oligosaccharide (OFRAWRHSEH PR (RO, HHE) S
L ) L&Y LD LD
EEEC ~ ) 2. 721 2.72L 2.72L
2. K 3. R 3. KFh 3. KTt
22 Tay R—=UA 1. LR a~—fucosidase DIEMHET [Elst i adr iy oligosaccharide (OJRHPRIEL PR (T S
2. [ L ) L&Y LD LD
EEEC ~ ) 2. 721 2.72L 2.72L
2. KFh 3. R 3. KFh 3. KTt
23 T AT NI R aspartylglucosaminidase OIEMHE T (R Ao oligosaccharide DFRAHRIETES R (V) 2 ER) SR
1L.&HY  1EHE( ) 1L.5HY (aspartylglucosamine) 1L.&Y
(o~ ) 2.72L LD 2.7
2. R 3. KK 2.72L 3. A
3. KTt
24 S RT—/ PR LIE N-acetyl-a-galactosaminidase M T [ E o2 1. oligosaccharide DFRAHRILE PP
(Schindler,/lkH7) 2. Y L ) L&Y 2. glycopeptide OPRIODYRITGH (B2, &P, IR
3. TIPEY EHfE (o~ ) 2. 721 Ldb LD
2. KFh 3. R 2.72L 2.7
3. A 3. A
25 R~ L LY a~glucosidase DL T LS ERRZ N AL (TR S
(Pompe 73) 2. /N L EPHE( ) LdY LD
3. BN i (o~ ) 2.72L 2.72L
2. A 3. K H 3. A
26 ) =P ARE 1LY Wolman 57%) acid lipase OFEHET [RIEm o2 1. choresuterol ester (¥ JoERRRAT (T S
2. MBI (U AT NaAT VR REE Ldbh  iEHE( ) LdY 2. triglyceride O L&Y
(CESD)) (o~ ) 2.72L LD 2.7
2. R 3. KK 2.72L 3. A
3. KTt
27 5 )P Lamp-2 DS LA FTROIER; Lanp-2 DTSR Sl (), LR,
(Danon %) 1L.&Y 1.&Y 1L.&Y
2.72L 2.7 2.72L
3. A 3. K H 3. A
28 e 7 SR LY (i) STALIN (D55 SLCI7A5 (STALIN)IE 5 A5 3 pReigfes 7 VO R AL (B2, Al S
2. HffpE L&Y L&Y L&Y L&Y
3.Sallafi @R 2.72L 2.72L 2.72L 2.72L
3. A 3. K H 3. A 3. A
29 A NURTAF ) =LA L S PPT DO, [AZERR T (GLND) OZE5% AL
2. LR L EPHE( ) LdY GhfRAn < )
3. IBFEFLIRY 2. Kt 2.72L 1.GROD 2.CV 3. FP 4.RL
4, AR tripeptidyl peptidase 1 (DFEH 3. AR 1LY
5. N L ErHiE( ) [A/ERT (N2 025 2.72L
6. IEERE 2. A L&Y 3. A
2.72L (ESASONT, e TEED
3. AR
M CLNIEGFO2ER:
30 777 VW 1. gy a-galactosidase A DIGMHET [/ Ao Gb3 DLRFRHR P (D, D S
2. Y L&Y ) 1.5y L&Y
EEEC ~ ) 2. 721 2.72L
3. Wt~ A A 2. 2L @tE~T e i) 3. R 3. At
2. Kt
31 SAFUE (AT )= R) 1. CINS HHEF- 0L FUMERTOD S AT A |- SRR (iR L) S
2. pf 1.HY L&Y L&Y
3 (D 2.72L 2.72L 2.72L
3. R 3. KFEh 3. KTt

1) DS:dematan sulfate

HS:heparan sulfate
GROD: granular osmioohilic deposits
PPT:palmitoil protein thioesterase

RL:rectilinear complex

KS:leratan sulfate

lysosomal SAT:lysosomal sialic acid transporter

CTH:ceramide trihexoside

CV:curvilinear profiles

(CS:chondroitin sulfate
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20 BIBEAEBEICAMNOD4—

1. #i=E
BIERECAMAD/—L BIBFEEHRBERDIGEZEARET S X EFEHERKXDERIERETH
%, INBKENE, BELKRIKNE , adrenomyeloneuropathy(AMN), A AKHXEY , /1M - ik g8 EY | Addison EY,
THEREELGEDBRRREAFEL. &L DOEKEBR, PRIEELD, £LFEMFHEL T, PRHE
REZFT T [FEAE DB MEE, FRMBKIE, HORGE ISV TEBREBREOEMNARESND,

2. [RE
REEEF(E ABCDT BIRFEINTLSH, ABCDT Bz FERLERKFRE DOMICEHLAEIERBE R
FROONT EEFEINORKEFE. HDHLE AMN DRINENGE DERKRFREZFRTHILETE
7Z£L\ FR—EEFREEZAELTVWTHELGLIRRBEZET HHINSHESNTEY. ABCDT EIZF
BT TR MISHREEZRTET 2ER EIEZHLLIRREER) OFENBEESN TV,

3. fEK
BRIA/NRRINE (L 5~10 MICIFRL. RN BAEE . FEMBEET. BEESTHRETRIET S
ENBL RER. HBUARTETEET S,
BEPARBE (11~21 BHBE) &, DRKINE LRBRDIERZEE T DD, POBRICETT 5,

R AKANE! (22 BLAR DO RIE) ($. BRAECHE MK THRAEL. LLENRITETT 5.

AMN (F, BEHILBICEHSTEEERICREL. BRE, IREES2EL. BEOREEETEES
ZEDHD. AMN OFRRBHI(, FHEE T KRB CHBITTEHLEIN TS,

N - BN ER BN (L /NN RER, R 2 REE T AEIRET B,

Addison H[FRIBFRENEEDEE.EL. FHET. 2EBER. AERVICBERALBERDD. K
fEI 2 LA, RABIETROOND, £, BBRICHERNHSHZLDHLHY . FTBEET S,
T RRETH—ETIEMEEEDIC AMN BERES =T ENH D (THREE)

4. BEE
HENMERBRECEVTRERRHOENHMRBEICKY., FEROETOFELENRESNTEY.
BEELLTHIFINTWS, — A, ETHTORESN TE+ALENRENFONLGNIENZL, F- &
MmEHRRFEHEICERET HEHHE (GVHD L) ICLHEEHBHY . BISITDOVTIE+ R LRIV ET
Hb. RHOZHER D EMBFHBABENFRIZEVNTBOHTEETHD,
Lorenzo’s oil (AL AV E&: TILHEE=4:1) 1%, M DB RFASHAEE (VLCFA) (FI-BafNfsRhEL) (XIEE L
T 50, RIEL-HIEREIHITHRIEZLLNEEZBND, T D1, AMN O 4 FAE F D FE 1M X R
BAERICIEMEREEL T, UERERNROCEZEEZLIT, BIBEF2ITHLTIERTAMROMHFTEAT
L (EELATAARIHRERICITESTHD)
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5

PR

INRRRNE A KRIE L, FARDIGE . RER. SRICETLERGL 1~2 FTEAKRKEIZED
CENZ, KINICIRBEREZ RO AMNES TR BRETHIODOFEBELEY AR FRIIRIFTHS,
L BBHPISRAKRMECRITL. RRGETERDLIFLHY . TENDETH D, /M- ErE T
LRAKEIHEITT 2N H D, Ff- Addison B, AMN PKRIEBICERT HENHY . TEZET
®o

REEBRICEALTI, BERATIIHREDFANTARETHA=0. BIBHEREERNE RENE
OB TRAL—XIE MR MRABIEEZEE S 5102, FRERDRFEANSEEL follow—up KHlZ &
BLENEETHSD,

ZEDE=HIZIE, KEDHKIHE DBIEHI LTIV T PRZADKRREE B RADEBHERAISLEEE.
REEICTIBREZLEAED TUKBELADH D FFICIEMAD 12 MOKRFEES RISHLTIE. &IE
64 AIZ 1 ED) MRI, A BEFMREGREFRBLE SV RIT). 65 AN 1 F(2 1 B0
BIDEFRE (Wechsler REBEREEMN AREEEZ D, WTIUADRETRINEDRENATERSN
= (FTROETIH o) HEIZF, RRISEMBHHABIEZIRT T RETHSI,

O EHOHEICHELEIE

1.

BEY (K 24 FEERZGELRFER
193 A

- RRDHAE

TEA(ABCD1 B FDERMNREINTINS)

. IRBVRERATIE

REEL (RIARIELL)

. REOEE

DLEGETHETHD)

HY (RITOREERBERMEEXDZMELE)

 BEEDTE

EEREBICEARUENFEAVT. TRTOREERERET D,

iR R BBEWRE (51— L)
154V — L (F7TUFEE) IS AR
FERES RABERERATESH LEMT GF 28

O fREH
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<EEEE>
1 FEEKRVEEKRATR

BRE (R) TEHEICROONLFRIIUTOESYTHDS,

D FEHEER
INRTIEEERMZEFEZTCODEELBLULI-EREET S, RATIIHEHORINAS
HHREL., FHRICEULEREET 5,

@ HNEEEE
INRTIEEEREE. RN-EH-RH-EF-REBELGEOEELNTENDS, AT, FRENE.
ERBEREPEE (REE. RIT. KRR LBLEEXET D,

@ HRAHET
DRIEKRELTEZN REFOHE. fIR. KEMOELEEET S,

@ HITEE
R (EERREERETAENZ LN, EECEREFRDHLIE1H D) ICLDHIT
EEEXE9 5,

® HEAREREIE
mEEDENE. BREDOTE. MURFBHET. EORBICEVWTELEHEEIZERDLNS,

® BEEE
RERVFEHAMERESES, AMN TlE. EHHEOREEEFZTRTITHMNZLY,

@ BERHRES
BEREE . [EELGEETET D,

BB R &ERK
BN, BERTIR. AERLD. BFRILE(KE. ®A) . BOLELGEEZET D,

2 BELLLIBREFMR

(1) WERHEEHEES T
C26:0, C25:0, C24:0 & DB RHAGIHERDIEMERH D, MFRT(ITIT MTFHRAEE. FRiL
KIEFEELGEEZRAWNTHNT S, BREBFROZTHEOEELEKRFEORBICITHEEBEEZL, &K
HREEDH80% TR REAEMEEDIEMEZED S,

SEE (MFERT«IIT C26:0.7C22:0)

INRRIALD 0.0260 + 0.0084 (n=47)
EFEavAO—)L 0.0056 =+ 0.0013 (n=710)

(2) EgEZkET (SEERMRI, SEERCT)
INBRANE, BEH KA, BAKRME TIE, KIKNEE OREEALIZ—EL T, CT TIXERIRE.
MRI T2 S#BFAER TIESETEHEZRO D, REDAMIFZEELE. BEEELEOAIKERZER. X
ZRRENZND, RICRIEEERBE I SRENIRELSFELH D,
AMN B UV/IM i - i SR B T IR BEARRR L /DN, BRE/DMNER DR SEE TR ET D, FEEDHRBEREDHS
EEITIE ARV LIZKYEEZHRETD S,

() HREEZFMRE
FEMEINERSERELL (ABR) TlIE, [ — MERERBRAERTHENZ L, AEREFZREL (SEP) U
BEFHREM(VEP) LEEZRDDIIENZN FEHRCERELBEEETEZRDLIELH S,

(4) BIBEHERET
SERAIZEAEIRTH, ACTH S{EA® rapid ACTH SRERTIRREZRDHHENH S,

(5) Bl TFHEM
ALD BIEFNZEFIEE T MBLEGFEREICZIZIHALHZHEEBIZIEDONA TGN, B—DEES
BLTWTCHELDEBRKRREERT LT LLERIND,
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(6) RERR
REREFHREHERLEIETHADT, ERTOBMIZ(IRILF-E ., KKNBEDHE, T4 —Y
A, MEREDREMEBRZEIRNDCELRREDRHHTHS, BIBTIIREMBOIL. ETHIC
FEACERERDD, KRBEYI/OT7—Y, BIBRREME. REMED 1D VMBI ERK
DERBEVZREDD, COBEVIBREBEMEEZATIIALATO-LIATLZETLOLHE
ESNTWD,

3 HEAIZK
(1) MR
FEXRMGZEES. FEES. DBE. RAOES. #EE. KES. S MEIEE2MR
(SSPE). BB RLAT4—
(2) BA
KIEMHEEME X R, SRMEECGE. FBER. SRAE. BR/DMEEMAE. Addisonf’.
fER. B /\E., thoEESAMAT—

4 BHRESE

(1) FEERRVEBKRAERTHRAZIEE (D-@)D560745<KEH1DULEHD,

(2) ¥z, Mm%, FOBKEOWF L THREEHRELNSIE.

(3) BEED MRI, #B4AEFHRE. FIBREREOVLVTIHNTEEEZRDS,
BaZhlELTIE, Tt~ @OWT MK T HERET S,

® Lid. ZEREEQ) - Q) DEBEIANTEZHETIO (RHEH).

@ FEANICREZEXIFRAELNEY. PWEEQ #HE-TER (REMEM).

@ ZEEEN) LQ) EHf-THZMET. RENICREEXIIREELI VS, HEWIERE
B EA S ECABCDEGFEREATOEATET 358 (XHRESR).
@ABCDIHEGFEEMNRESNT-B
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<EEEDE>
TROBHENFEEZSHBL, TRTORYEEZHERET S,

K BIBERECAMOT—DRE

ORI PN T
FAEFER(E. 3~10 . M -TEIEIL. RA-BENET. MEEEE. HTEELETREL.
HETHYKREIZESZENAZLY, REZUVERKRFER,
@ BEHKKEY
RAEFEE, 11-21 5. BRARAEK, ERARERBIL/NRELIFIFTRE R,
® Adrenomyeloneuropathy (AMN)

10 KEEF-BAT, BEEXHRETCRELERISETT 5. BEOREESZ
FITENZV BEOKRERERES. EMERES. BEZH52L1H5,
INRBIZRINT SN,

@ RRAKRKE

HIRZEE . FREE. FBFAEK TRAEL ., /MNREERFRICRRICETLTHEY
KEIZES, B, KES. thOBEC AT — EHMEELELED
fidE R BEDEAMNNBE, AMN OERIRETHRAEL, HBHITEELTRAKR
BLdi5atH5,

® Vi - fiEe B

INBRER, TROEMGELRLER/NEESERDERKEREET 5,
® Addison®!

BN, BRTIR. RERY. REOBRABLGERBFEERDAZET S, HEER
(RSN,

@ &THRESE

LHEEED—EEL AMN ISR ERERT2BE80H5.
FDith

FAERTH M,
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21 SRaVKRY 7R

1. BE
SPaVRYT7RIEESFAVRUTHRENEET SN, BRRERKAHIE T SREBLHRHLTLS, VY7
[FIRIVF—FELEICMAT, FHEBREL. TRV R DL D LA DITE. B EIZHES
HO TSz, SV RYTHETIEINSDEYEMEEENTILL TS ATEEE L H D, LH L. TRED
ECASIROVRYTRIZEBTAHEREDTREIIRILF—ELEBETEEZIONTEY. ZOIRIILE—
RBEZICLORENEKRTH D,

2. RH
SrAVRYTREDFERAL, #% DNA LDBEGEFOEEDIZE LIS UK T DNA(MDNA) DEEDIGE
D&%, 1% DNA L DEIEF (. 3 TIZ 200 ELEEFDOEELNRESNTLNVS,
— A IRIKD mtDNA EICIE, RE"EHE. RER(EMEL) L&BI2. BE—HERAIZHFERFEL
TLY% mtDNA D ENFLLTH(EMEIL) RRDREIZES, 9 TIZ mtDNA £(Z 100 EZEEZ 5%RH
REEMNREINTS,

3. fEK
KERMGIFAVR)7RORE (L, EITHHG PR EREREREEICEZHLTOSD, EREINS
EEHLTEDEHP PR IR R D BEUVERI D ZHFEL TS,
REBIGBIER (. LTFISRT ESLBEDICHIN, ChoFAEHhETH>TWSEE XIS MY
FUTZRDEEDNZETICNEIENZ LD, B—DRBBRERLO AR BNEE T, BAENEESILET
S L BEZHICESDEFTHEZET HENENTHL,

I [FLNASAYO—X X, K. IRZEPRIEIK. S8R T . REERE. B
AER, CA=T ST ANF—
A& BAET. ZIEFE. & CK MIE. SA/NNF—
i i REEE, WPW AEIEEE. (D ARAE . fifirs M0 F fE
AR FEHRER. NEHRE. AEEREN
lixs RS, FA2
B D7 A= —fEERE. REREEIREE | RIKARE.SAJDOEVIR
i3 PERRIR . SV b2
& SXSFERMEE M, SRLMERE A E
NE RE R
N RN THF. (Ei
KIE RTET.ZE
N5 AR BEE. EAILSDLME
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4.

AEE

SHEREIEEANICEBRERICIECTEIIITHONIDLENHY . BEEOLHREFHEIEL S
DIZEHLOTEETHD, ERFEZSHLESESICIE., MBEETFROI 1) DBENBREICLES,
TAMAEEHLEGEICIE. RTADABIDERENBEIZHESZTHSS, T, IMEEEEITHT HR
—RA—H—FEOHEEICK T AHERCAIRNEOFERZIELSH . HBEO THOE., B0 OA mEk
BIE (Pearson JEIRE) M ELHERENEETHD,
FERBBERNOFEREZIEL. TNENOEMAEADIVHILEDBEIZESTHAS.

SFaVRYTRHORBRBRETIE. RBOEFIUNHEBRLLTIELOVWTEY. ZOHEIEEICHE-S
TW%, EBI, KBEMERIVE(FA4T7I0, B, B2, YREELZE) NALSND, ATUHFALQI0 DR
RIBASHTIHENN, FHIZIENSEL, - MELAS DZEDHFERDERETFHEZEMIC L-7ILE
U DBBKREBNITONAENA., TORERIEARIATOVEN, SFaVRY7REEDABRELLTEDE
F2MIEIRY A RREBRICESEFIIESAETRETZLF AR THY . SEREZDESHEERS
BEEDTHLIENTFETHD

5. %

ShAVRYTROERREBITESICE>TENKREN, DR (K, DiE. BEGE) DERDIE
B, EHLTODMMDBIRERD S S OEELREEET 5. — R TFRISOVTE, BIRD
BRFERBEHLGNOHES HTLEITED,

O EHOHEICHELBIE

1.

BEAY (TR 24 FEERZIGHIIRFER
1,087 A

- RRDHAE

FHGEEFES)

- HWRIZRERITIE

2L (Ra/amaL)

. REIOEE

DE(SHLTRBERGEHY)

BIRE

HY RITORTEEBERMEEEDDMELE)

 BEESE

PEEULZERRET D,

O fEHmREMHT
MRhar )7 REOBEERRICET SFEMRI
MERKE EILFA ARERME L 4 —aRMRMEARMESE 8 M Rk H#—

O fREH
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<BMEE>
HEEH. BLPIZRRET D,

1. XEIEH
(1) EfEK
O ETHEOHNET. BHHRAE. X SRFHREZZRD S,
@ HMERAT. LR AEE ., BHERK, —BURE. £ 5. RE5.
IAH/O0—xXX, /x#_Ts INE R E DHRIRERIEIRDSH. 1 DL EERR
%, RIFFRDOLUNGE DREHBEZTEZRDHD
@ IMEEEE. DAEGE DUMERK . XITAHEMEAELE OFERIRAEIK. XILRERIATE
LiE. ERMEREERELLEDBAEK. x:;taﬁr;*:ovﬁmuao)m;’&mt XIFHEE
LI EDRIFBEEIE T BERIE TR E DIFERKRZERD
@ BEEER. PRIREEETELZE DA ,szﬂkb#ﬁﬁér%:rui’&)%)
® BERAVET. RREREHLEDORER. BREMHHELEDEERERD

2, RE-EBMR

O REBENRFOMBEX (ZFEROIBEIBRYELTEL . XX MR ARS+ORIE—
TREMICHSHGIBRE—V%FRHD

@ ¥ CT/MRIIZT, KINEER. & ICHAINTTEDRESERDOD

@ BHRMERCIEREME X EROHIEROMIOMEBTINaURYTDORE
EREZRD5,

WEIZIHELT, UL TOREZITL.

@ paURYTHEEBROEMEET X(E 2T ¥4/L4 Q10 f;qu:FaEch%m(Dﬁz
ZEBDHD, E£zI1E. SO R) 7 DNA DRBEEEERH

® =SFaVKY7 DNADER, BHEE X \I~:|/I~U7F'£1E DFEI—FTD
REBEGTEEZRDD

3. 5EZXIA
(7)RERE

BEENSV BEHREBICESITH. BREFHET. XIE FEEFAHBHETE)-~JI/A—LE
EAIZHTS RRF: ragged-red fiber) . & SDH EMME (/BRI KREERICHTH SSV:
strongly SDH-reactive blood vessel) ., F/O—LAcH{LEE R RIBIRM . EFHEMEBIC KDY
FUT7REBZHEEEZROS, FE. BERHLUNTHERD H LEHFEFF A - BioIbar Ry
TIREBEERZ#RDI BDEGCFEEDNEHEIL. BEMBELETINI7O—DEILPRE -2

DEEZHZT D
(NEERFE-EILFERE
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HEENSL, BEMASCIESHRE AV -EBRETIET. EFEER. EILEUBEARBIEE
RU TCA AU EERR. BERHREERRLLEDEMHET G EED 20%UT. &
EH . EED 30%LUT)EZEHD, £1-1F. SR 7 DNA DEE . FERDIETE2EH 5,

(7)DNA &Z&E
HEENSL, RAMLBRESN TS, HLIELFIASNIZS,IR)7 DNA OEHNEETHD
R&-F1E. REZE (MITOMAP: http://www.mitomap.org/7LEEXSB) CENEE THARZIKRE
(EED 20 UT)HBHHZE, HLLE SFaVR) PEES FEI—F T ARERFORNERES
RHb,

(D) MEKDSEMRR
DERT.BETOAVY. M70vy, WPWIEIRE ., DEME). ST-TEE., LDE-LDEETH. £Z4
=B, BE QK. KBMIRHLERD D, DII—HT. MEHLHEREETIEEETELER
EREBHFEETZROS, EXBEDHEKRZET DGR EEZRKREZD L, MREID AR
ZE2ETHGEEIEDEDOILREDENREETERD D, DAY UFI LT, MBI REHETOERYA
HETEXRWNVELDOTTHE. BMIPP OERYAHTTHEFRDH D,

(M) BRERDSEMR
FEHR GHERMIAT 1+ (30 mg/d) LLE) . MR (FRILETHRMER 5 /HPF LLE) A7 /BR (IE
BEREFEUL)FROD, MFARFERDLF (20 mg/dl LLE) FJLT7F=UED LF (2 mg/dl
KE)
ZRHDB,

(M) MBRFEKRDSERR
SEEDAIM (Hb 6 g/dl LATF) . HULLITRMEKFAME (Hb 10 g/dl, BIMEK 4000/ 11 LLF. /M
107/ pI L) ZERDHB,

(F)HFERDSEFRR
PEELEORF#EERES (ASTALT AY200 U/L UE) MA7UE-7ELR (EEREEEUL)
ZRHDB,

(D)HERBRDSE/MR
MAEE (ZERERF =126mg/dl. OGTT2 B =200mg/dl, &R =200me/dl DLYFHh) & HoAlc (EH
MEAIZHE(E) =6.5% (hA1c(JDS fB)=6.1%)

(r) ELEETE
TEEAKRBFEOMPELERE., HUIIFEERILERENEYRL T, 2 mmol/L (18 mg/dl) L ETHAZE.
X[E MR ARYMAROIE—TRERICHOHGEEE—I 0 H D,

 ERaAVRUTRDZE
BEGl (1NO~ON551RBULHY. "2 (2)D~OD535. 2IRE U LEH-FTH0 (5131HE
WE)
gL (1DO~OD561RBULESHY. M2 (2)D~OD56, 1THBULEE-TI0 (F121HE
WE)
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<EEESE>
PEEULZERRET D,

R fipFA
1)+E931~3[2D20VT
REDOFEHTLY,
BE: FHA2LUT
hEE: T2 0L
BHiE: FHILUE
e, /MR (6 B LE) TRHEA RIS S X, SFHMECE-EEDOFEYRTALS,

2)t9324~9IZDLVT

REILEDEILAVA2DLUL @4 UEDEIIaVN 1 DULEHBIEEF, EfELT D, T RY
2L EDEIavA 2 DUE RBB MU EDEII IV DULBHIGERIFFFEELT D, ThLUSN DG
BT AILADEILAVICRBDHHGEEERIELT 5. TR TDEILAVICRBMNEWVEREZEE LT S,

3) A ETE
vOLav1~3&tUiay 4a~9DFHEDSL . BEEENASVATRAMNGEEREET S, BL., HITHFEE
DHZEEF, DEELZDOUL DIERICHEERENH DL TETELDT, REMGFTRZEELELT S

a1 BEAEFESHE(ADL)

A =EE

0 EH

1 BERE REJEHETEDS

2 PEERE BELEINGENHD

3 EEREE LIELILEELGEIND

4 REEREE FEAEARILBEZTENAL
B. Bk T

0

1 FhILES

2 BIZLES

3 RNABBHDINER—RXE
4 BEREFTEE

C. E¥

0 EH

1 BERE bHIDMINFHINEDKYEF
2 hEEREE NSO FIEEATEE
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3 EEREE IFTARTTEBEVARENHIFEAEE

4 REERE FLAEHIZETEE
D. BE
ESE
POPRETRBALNNTEFE
BAT—OYAXIZFTHIENTESN ., —HNMBIEHE
—AYAX(ZFTHE BRTENDLEELTES
£ Bh
E.BEK
ESE
OPRETRBALNNTEFE
FFICR AV PBERICH AL E
ZLONBEETINENTTEEEEHD
£ Bh
F. t@m- A
ESE
OPRETRFALLNTEFE
ANBNEDBEHLNILEEIIFIETHEZET
A HEE BBISICTKDIZNBEET
£ Bh
G. BIEEK (FER. (TLNhALRE)
7L
1 B/ AXRiE
1EA~1[@E#
1[EE~1[E 8
1B/ BUL. EEERE

A WO NN =+ O A W NN = O A W NN = O

A WO NN =+ O

T a2 BN EE
A. B8t R4
0 EH
1 BERE (BAENICEEICESLRVREERLDL. —HITBEAHS
2 WEERE(RUBEZTEHIN. BEEMEILTED)
3 EEREE (FHEVEFMORLBEENHY. BREFNELLREH)
4 REEREE(NCHTLIRLEIHLHN, BREEF EORTRENILEHE)
B. EI#{TITEERR
0 EH
1 &SR DA
2 [NHEL, BRE LBk
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3 [ANEK BEEENFIRESND
4 EABHERTHLRITTHIENTEGN

FEEHNET. E HEE ATEE (MRC3)
EEBNET. REHNEEHFHE(MRC2)
REEHNET (MRCO~1)
B. LD EE) ({E1E ICARS: International Cooperative Ataxia Scale)
EE
BERGAEE
PEERAES. EFICEEEHLH OO BEEFHEICHELL
EERREE. EFTHE
EERAEE. BEERTHE
C. 17T
2<mELZL
BEEE. 1~2km HITTRS
FEEREE. BEAIODVWTHLDOHLNEEH
EERE. 100~400m THRENRE
REERE. 10mU LS TN
D. hEFED:EE TS (BERFRE. b LIZIT<RE)
0 HIRRZL
1 HIMIZHEHY
2 REEICHIREHY
3
4

0
1
2
3
4

/

A WO NN =+ O

A WO NN =+ O

= EIHBREHY
T eIHE

vHiava BE
0 EH
1 FEBEDOKESOFEFHFDHAEL
2 BRERKDFFAFHDEL RENADE)
3 TVEHDIEMTEEL
4 ADL [CELLEEL. BANIFLALERLL

w93 5 HER
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o

<10 dB DEEAIET

10~20 dB MEEHET (XL EEES)

2 20~40 dB DEENIET (REEHEE, SSPEFEAFEALLY)
3 >40dB DEENIET (EEHEE, LA LMEIERFTHS)

4 >40dB DEEHET (REEHEE. MREFCTIRELET)

—_

o av6 DEHHE

0 EELER. bTa—

1 FREER, 8 E A =HAET (EF>60%) . EEREDBAFRR
DIA—TOEEFT RA®H DT EF<60%, Fi=[FR—AA—H—%5F
& D AR IE (EF <40~60%)

BEEDRHIE

A ON

o a7 B
0 EH
LT FZUP) TSR <50-90%
2 JLT7F=UDI)T7 IR 30-50%
3 YLT7F=UVI)T IR 10-30%
4 GLTFZUHOITIO0R <10%, E=IEERHLBHE

—_

+5 a8 MikHEE

0 EH

1 BEO&M

2 PEEQEM

3 BEALAAM. FERmMEKEME
4 R{aEM. SERIOBMMOA