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. S haRUTHEORR
M T O MEA < DELEWAA, A3 ha RY PRIMELE O KIFIR2
ERTI PO R T ORBRGEIRS
(MELAS BI#D) BEHIODHA T-25 R4

RS SRR N

IR 1 - BHER CT. MRI 72 EDQRFERRE T, WORIENEET 5.

(AW 2 - ZRHEARFFOMAARME, L RO 2 mmolVL (18mg/dl) HLE
M BBV, EHEAE FRENSELY) OBZERET, ET7EER. PILVEY
BRI TCA Y1 Z)VEREEE . IRE A B AR EOBERID H 2B
W3 R T, R AESHHE(TTY M) 70— ABERBIC BT 5 RRF: ragged- red
fibers). INTEEBUKFEREFELREIZET S RRF % SSV (strongly SDH -reactive blood
vessels), F b7 O— A c BEERERERIAMGE, STHMSICE2I FaY RY TRIERS
DIFERE,

TEfR 4 : MELAS OFREHET & L THRESN TWSEHOMNMETRENEETS (2
k32 B 7 tRNA-Leuw(UURMB{E T O A3243G. G3244A A3252G. A3260G.T3271C.
T3291C. 3 3> KU 7 (RNAVal EZT0) G1642A. 3 b 2> K 7 (RNA-Cys it
T@ A5814G. X b3 RY7 COXII HMaT@ T9957C. I > RV 7 ND5 itn T

D G13513A ZER ),
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Leigh BUEOBIEN |

o AREETTTT

R T

X 2 IPAYRUTHO—FETHS, PEFEROLFVF—EERHICED, FERBLL

FER R K DR ORBIREEN, BREET, HAEE, IRKEHRA, WREE, FRE
EE, BRESEM, TOhA. ABERZESICH I SERERET D, WIRFERLS O
RKELT, HAET. BHR. OFEREERIT, SR HIOEFETRMRBITIES.
Emm%%k%t?%ﬁ%ﬁ@ﬁ@ﬁﬁﬁafﬁéﬂ%ﬂk%ﬁﬁk%bbﬂ%%@ﬁ%é;

; FEERE, U RAEREENICNE, KAREEROTMMIMERESZD SN,

BE WA o
I o A WERIAOIBTATNTEELL, 72, B. I aYRUT7REORIDL

I

HEZWGTHD (GH4HABULESE),

I TED A HERROODIBIEZV2HAZEMAEL. D, B. S RaVRUTRED

R0 2 BIHEHTH0 (Gr4FEBM ELTE),
Il Hk. BAHERERT R TR MBI R 2D b O,

B
1 TFRo A BKFRO2EAZEEGEZL. 2D, B. I MICRUTREORNLO 1HAE:
.r‘ft“s"%)@ (g’rBIEEU\J:z\E) :
A. BEIKFIE

1. 5BHLARNC RAE S S TR DM E /i E B FE DR,

2. FRERGED), WHELMETREE. IPREE, RIREMEE, &EkEORMLER. Hmﬁ’%@lﬂﬁ
FICERT 2HIRERERZRD S,

3. ABMZRIERZ. BMERICTRAS CT TERIUR - MRI @ T2 KU Flair @{é’aiﬁﬁ‘cﬁ—iﬁ%’tﬁ?&ﬁﬁ |
BIRHREICRD B, |

B. 3 bIXRUTHEDIR

1 MR RIIEHEORBEA K DIRLEW, FERI O RY 7REREHE ORI
2 HIAERTI har RY 7 OBBRER:
'3 (Leigh BEME®D) BEMOM G TN

ER1 : ZHEARIF O M FLER T, ® L <3O AREN 2 mmol/L (18mg/dl) BLE
N, BV, FERRdR GHBRPEEL W) OFERET. fiFEER. ENEY
R ACEH B B X TCA o1 27 )L BATHRER. FaEL B R 272 K OFER RIS 28,
IR 2 R E T RBIEAHEME(TEY) M) 7 o— AT EREIZ351F 5 RRF: ragged-red
ﬁbers) HHWE, Fhro—LCRREEXN. aNIBIKERERANBED SN S

 ITAMBICED I AL R TEEBRENAEET I AL,

E%% Leigh BSEDREREREETF & U THEZN TWSEH ORI IRENEETS (=
Fa32RU7 DNA ORE & LT, ATP6 @ T8993G, T8993C. T9176C. T9176G. ND3
OH7a2y b 3DTI0158C, 72w 50D 13730, 7212w - 6 D G14459A.
FakNOY T2y b 3® G9379A. tRNA-Leu(UUR)HHEF D A3243G. tRNA-Val
EHEF @ C1624T. tRNA-Lys {HaT® A8344G. tRNA-T r vHHEF® 5537T O —1ii
RFARENFET 2. HORFEEL T HEATI Y722y F NDUFV1, NDUFS3.
NDUFS4., NDUFS7. NDUFS8 7z&, #Ha&#K I 0¥ 71w k SDHA, &84kl
7a1=w b BCSIL., HE8#NVOY T2y k COX10 B COX15 BLU T vt
U —ii{z¥ SURF1. EJL Y CE/KFEEEZE PDHAL. AR RFIS—F L
DRWILE),



IEt3. T RO RIUTREVEDEREREAIT —
SrARUTPHROBEEEAIT —

European NeuroMuscular Conference (ENMC) mitochondrial disease rating scale &3z !
sHETTREXT RER 6 RLLE JRAFEBELEIAN G 20054E3HA
TERk

Section 1 2 3 3 2 1: activities of daily living B # 245 ThE
A. Speech &%
0- normal IEH
1- mildly affected, no difficulty being understood $RHEfIHE SERIHEAIHE S

2- moderately affected, may be asked to repeat WEERIE EERPIhLENHS
3- severely affected, frequently asked to repeat  HERIE LIFLIEHELABEINS
4- unintelligible most of time FHAFERIF 1T & A EABRVEZ RN
B. Swallowing BT
0- normal EF
1- rare choking ENicHE 3
2- occasional choking BFIZOH %
3- requires soft food HNHHZBNIEFR—Z b
4- requires nasogastric or gastrostomy tube BEXBEITHEHE
C. Handwriting ¥
0- normal IE#
1- slightly small or slow BERE, EMNIIFEHINWED-L< D&
2- all words small but legible HFERIE., /hE WALRIFTTBE
3- severely affected, not all words legible BRI |F& A EHIFETTRE
4- majority illegible BREERE, IF&AEHEREE
D. Cutting food- handling utensils %1% %¥ — 8 B O f(E OB
0- normal IE#

1- somewhat slow and clumsy but no help needed PR TREHHINBIRE
2- can cut most foods, some help needed 1FIFTHIT T VX ATRES W —EBNBYASHE
3- food must be cut, but can feed self HZ TIEADAWH, BRB I EIIHKS
4- needs to be fed FXFHILSrB)
E. Dressing B

0- normal IEH
1- somewhat slow and clumsy but no help needed LS THRERZE MM BIAHE
2- occasional help with buttons or arms in sleeves FFIZR& > DFBXKIZABYAINE
3- considerable help required but can do some things alone
E<ONBEETINANTHRLZELH D
4- helpless £418)

F. Hygiene ¥Eifli - Aif
0- normal IE%
1- somewhat slow and clumsy but no help needed VB TRERFEVINBAE
2- needs help with shower or bath or very slow in hygienic care

AR ED 2 WIREF IS TR & 5
3- requires assistance for washing, brushing teeth, going to bathroom
vEEL, ESE . BEBHICIT OB R ET

4- helpless &4}

G. Falling #af8
0-none &L
1- rare falling FHITIEH
2- less than one per day —[E]/ A # il
3- average of once per day F¥i¥—[E,H
4- more than one per day —[E ALk

H. Paroxysmal event ( migraine, seizures) SE/EJEIR (FEEfi. Wi A)
0-none 2L
1- < 1every 1 month 1[El/H#

—_ 10 -



2- > 1 every 1 month< 1 every week 1[8,7H— 18/
3-> levery 1 week< leveryday 1[Rl./3@—1[E/H
4-> 1 every day/ status 1, /BELL - EYEEHY

Section 2: ‘% ¥ a > 2 motor FEH
A. Proximal muscle strength (modified MRC) {7#ifi/7 (MRC {£1E)
0- normal IE®
1- slight reduction of power (grade4 MRC) BEHAET (MRC4)
2- moderate impairment, able to overcome gravity(MRCI)HFEEH LT, HiEEE) R
(MRC3)
3- severe weakness, unable to overcome gravity (MRC2) EEfIHET. SiHLHMEIFRE
(MRC2)
4- severe weakness, flicker only (MRC1) HEESHIET. EMTHMRCL
5 no voluntary muscle activity (MRC0O)  BEEHAET. HEEEIHAFEMRCO)
B. Upper limb coordination (modified ICARS) LR D1 38:ES)
({21E ICARS, International Cooperative Ataxia Rating Scale)
0- normal IE®
1- mild clumsiness- no significant disability ¥ 5 M EHRE
2- moderate clumsiness- poor writing, able to perform ADL PG FEEE
KT EH D BOOBEERBREEICRERL
3- severe clumsiness- unable to write BB FHET R, HFTHE
4- severe clumsiness- unable to feed BBEWGREINRY BEHBEILE
C.Walking #17
0- no limitation Z<E&ERZL
1- limited = little (getting tired after 1-2 km) BERIE. 1-2km FHITTHEY
2- moderately limited (difficulties keeping up with friends) PEERE, @FEANIDVWTHLD
H R 3- severe limited (having to stop every 100-400m to rest) EERIZE. 100-400m THE
W
4- no walking distance beyond 10m REERE. 10m A EHET20
D. Moderate motor activities (such as vacuum cleaning, carrying groceries, climbing one flight
of stars, preparing your bed) FEEOHENES). TRBIRIBOIME, By, BERARE, Xy RX
—F T E ‘
0- no limitation fifRZL
1- limited a Iittle {H7/0IZfHIBR
2- moderately limited HFZEHIR
3- severely limited HEEICHIFR
4- not capable A RJHE
E..Vigorous motor activities (such as running, climbing several flights of stairs, or participating
on other strenuous sports) HERFET (5. BEE—KICHS, BMLWAR—VIZEMNT )
0- no limitation ®IfR/L
1- limited a little @ ICHIR
2- moderately limited S%EHIR
3- severely limited E3EEIZHIBR
4- not capable ATJfE

Section 3 2% 2 3 > 3 : special sensory &3
A. Vision 8%
0- Normal IE%
1- unable to drive or equivalent (i.e. unable to read traffic or shop signs)
RSN D TR (1 BIRLUT T, BROE - FRMZTHI W)
2- unable to read normal print books $#FED K E X DFEFENZHZ N
3- unable to read standard large print books L KIHFENFDH Y (BEIHNKE)
4-unable to watch TV TV 285 Z & H¥ N
5- no useful vision ADLIZEL<EEL. HAMIFEAEEN
B. Auditory BE%t
0- < 10dB loss
1- 10-20dB loss ($EEEHERE)



2- 20-40dBloss (T IREAMNEZ XN
3- severe >40 dB but improves with hearing aid #ilEAWNE
4- severe >40 dB loss and dose not improve with hearing aid #ifE33 THFEL 7‘4‘.‘«3

Section 4 22 33 >/ 4 : endocrine W& IRLEE

0- normal IE%

1- single endocrine organ involvement LR ba g i veged
2- 2 endocrine organs involved ZODOWNFIBEAERE
3- 3 endocrine organs involved =DDNT R

For diabetes, add 1 for insulin treated -1 > AU %33 DKL 1 sBMN

Section 5 24 3 1 > 5 cardiac DEBHE

0- normal ECG and ECHO EHLOEX, HTad—

1- conduction system disease, mild impaired LV function (EF >60%)or asymptomatic
hypertrophy AR, BELZHIEETEF >60%). MEEEERARLOME

2- ECHO evidence of cardiomyopathy and restricted physical activity (EF <60%) or cardiac
pacemaker DII—TOHEFRRHD EF KT (<60%)E iz — A A—H—H5

3 Moderate cardiomyopaty (EF <40-60%) %5 LAIEEF <40-60%)

4- Severe cardiomyopaty HiEE[MHSE

Section6 273 36 EFfEE?
0- IE%
- DVTF2VT S AL50-90%
- DVTFIOUT S A 30-50%
- OVTFIIUT I A 10-30%
- JLT7F TS5 A <10mlmin H L < Fiﬁﬁ?b\z\

w0 b

Section7 22 3 a > 7: cognition and impairment &RINEAE S REH
A. intellectual impairment HIFJREIE
0- normal IE# :
1- mild (consistent forgetfulness with partial recollection of events with no other difficulties)
BREREARE. B9 LRSS LEERN, —BicilsiH S

2- moderate memory loss with disorientation and moderate difficulty handing complex
problems

q“éfﬁﬁﬂ@gﬁlﬁ%‘ RSHRESEN H 2 Wl e xRk sk 5
3- severe memory loss with disorientation to time and often place, severe impairment with
problems B NEE, RRICHMORYMEIENS 0¥ L < HE LIS
4- severe memory loss with orientation only to person, unable to make judgments or solve
problems MM AR, A LT OB B SEIR0T W A E %435 LR IS
IR
B. Motivation and drive Ei#§{HT & Eak
0- Normal 1E%
lacking in energy, dose not restrict activities 7=77fif &7 < [ADLN
lacking in energy, restricts hobbies and interests R/4%2<. FEE L 7= Bk
lacking in energy, restricts day to day(routine) activities /72372 <, AFEENHEINS
unable to carry out any task EARMEHRTHEITTIZEATERN :

o

%1 :ENMC THHEEUTHAFBENSRETS T t&ﬁh?%%@&%ﬁéh E$:ﬁ?ﬁmﬁ
IS S5 B DR SUEI B
E2:Er2iar6BHERBAARERTEN
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2 F3OXRUT (RNA-Lew(UURYIRIBRSZER ET > F 0 R ASMRE
~MELAS DEEIRFE & DB #-

SAFRE RiE #—

ST - R > & — R ST IR

WMHREE

RgEN,

I RFYTDNAIRNA-Lew(UURYFEIRD S RDHE | MELASEH DD LD AL
B (5THIH) EMELAS T2 W EEFRER 20 - BE TROLNI- AL R QHER) 2o T,
TrFabRAEMRE O EET </, MELASTRDONS SER T, 7o Fak &
iR E DR TE, MELASORBRAE LT o Fal AR E LTS DR DH L Lt

ABFEN

I haAPRYTH EEOREEELT, I b
32 RU7DNARERIRE CHETNTWS,
FTH IRNA-Leu(UUR)BUIEHZER DR v b AR
v hEWbR T3,

BR4id, T haFU7HTRBEEOSN
A3243G ZREFRRAL, TORMLU
tRNA-Len(UURYEUIZ 342 7T ., 3250, 3260. 3271.
3201 BEDEREZRELTEL., TOELR
MELAS (mitochondrial myopathy, encephalopathy,
lactic acidosis and stroke-like episodes) DEEEKFHHY
ZRYA, TOMOI P RFUTHOFERES
NHEROBELINTBY, EELRIEET
S EMPENTHE>TEE,

SRERD RNA BHENOHRANNIZD S OHh
IKDOWT, RBHBEOE 3243 ZRNHE LY

BIRNA Q7 »FI R DEMRFOREEDZ - &

MPEINTNS,

SEIER LT, O (RNA fHEO MELAS 25 Z
TER (A3243GER. G3244AE R, T3258C%E
§&. T3271 2R, T3291 £5) & MELAS &1t
ROMKEZB I TER (G3242A BR. T3250C
ZoNL. C3254T R, A320GER) TO7 ¥ 1
RAEMRFITDOWTHNR, MELAS &7 >F O

RoASHRN S OREZRFIL -,

BRIk

HEREFDRERHETHNS RNA ZHIEL,
T34 HEEERAWTTY > F O RO
FREEFZ (K1), '

(fia BEEE ~ DFLRE)

EikEH - Rty —GHEERS TRELZ
WA EERWT, BHRENBER. BRIERTE.
SRR DWTEBAL, RSRICELEL TN
iZwiadk 2 Rni,

CHIRK R

B2 1R T L SIZ.MELAS ORI Z &5,
3243, 3244. 3258. 3271, 3291 TRF7>F IR
AMEMRENRD SNz, —F. MELAS Tlik
Yy 3242, 3250. 3254. 3280 Tid. 1EMRRNIIE
Hixholz,

D&

MELAS B# T, ZD 80% L EMNI ha B
)7 DNA £® tRNA-Lew(UUR)EHE O HER %
LD ENFENTWS, LA ->T,. MELAS
DHEBER & tRNA-Leu(UUR) SR D SE R & 12fa



SHORBEEBVRGFET S HOEHEMEINTH
FeiS, TOXRBIEIFAHETH S, 3243 TR 3271
LERVWEETBE, FoFIRAEMREORE
32 A 2000 FEIZHE SN/ (Yasukawa,et al.
JBC 275: 4251-7, 2000). €D, TOEROFE
BR, oV ENTHLIZENRENE
(Suzuki, et al. EMBO J 21: 65819, 2002) .
SENL. T O tRNA BRI G EREZ R DIEH]
ZRW T, MELAS OHEKKRZRLAZ5EON
R, MELAS DISAOERHEMRRIZRL 7= 4 Hi.
Gt 9MPALERITDOWT, 7oF IR EMR
BEOREERARL, #3213, MELAS OREKFHE
D5 ADRERPTRTEMAEZRL, THE
e E R RIEho 2,
ZDFERIZ. MELAS QEKRBREET > FaR
ERPRE B 5T tRNA-Leu(UURYN R E R
ENHEET B I EEFTTHOTH 3.

Ef5%R

MELAS OB EERTSEREL T.
tRNA-Leu(UUR)D 7 > FEM R ABh > T
ST ENHENTEo T,

F.E REfE DR ot
izl

GHFARR
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e SR = U 7 R £ B

2 A RUTVHBHIEICETS LY NF 2 BRU0 0 0 ORFEIEE QO RERIRET

SEFRE B 0 EUREEfRtL Y —ERREER
BRmHE RIBTR. FGH—

PREE

IR R TIEAHERE 2L, L-Arginine B LU 7RO ¥ £ 21T o7, L-Arginine
L, INETOMRED LT, RHEERBEBOSER IR St ERoO%E IR

THHAREENRENT, P7ooBifgit, MELASE i3 Leighf¥E I BN THEM 2 — 2

BHYIEFZLRBDOSEIETHDEE L LN,

ABFRES

2 hayRUTRBEIZSITSEILRIMEIC
HTHBPEELT, L7V F 2 LADBET
T U DOBEE(DCA)IZ & BIETHEERITW. TOH
RHFHEZ{T o7z, L-Ar id. MELAS IBE BT
D, MHEPRSEERORMENOERELT. 1 461
DIBFITHIT U, DCA K, EIZBEMOBERE
LT, 4 BIOBFICHRS L. BEREROELEH
27,

B ik _

2 a2 R 7 DNA3243A—C ZREZD D
2 il MELAS BB XU, I ha2RY 7
DNA8993T—G B LT 8993T—C ERZEHD
% 15D Leigh RIEDBHEIIHL T, BFET-
7. 1510 MELAS B#12DWTHL, L-Ar #ik
DCA ¥8i5%, i 3 411212 DCA Sk JafF L 7=,

L-Ar i3, M ARAEIT & O PR FEIEDRED
NEEITL LAr 8% 0.5g/kg G5mlkg) % 1
Fpf TRIMIMERTTL . EROBENR 3738
BB H BT L.

DCA &, RMOEMREE THRIEL /2 Leigh %
ED 1 FHTIF BIZ 150me/kg/ A5 L. LI
L7z, it 3 FITEHERNT 10— 30me/kg THMA
L. B LHEDOILEMZSEICILTRE

MmLi,

(REEA~ORE) YhfiEER0RREL-
T, FABEHOEI, XTKEDA ST 4 —
ARATEY N BEE,

CHITeRER

e R T A%, SRR, KR
HRREZRDHLNREEFRIIBD s Nah
27,
DL-Ar #¥i%

3242A—G EREFDHZBITxL, 4 BEO,
MELAS OZFHEEREICH UER L.
RIEEFEBLTHLSHEE L 2EIZBWTIE. ®
R - TR /2 EOERIE. L-Ar 25 %ICHEDH S
N, s hiiER ORI N Mo 2. 5
YEERDORE, S 5 ETHMIERMTH -
BT, L-Ar 8254 1 BEINZIER SR

‘L/f:.o

@DCA ¥tk
2 #ld MELAS HFIZHE L. 1 #it,

- MELAS OFHMEREEZ2 -3 A1 RRELT

Weds, #ERIRHBOLERT 2 K- XORER.
L-Ar BEICTERICKRE SN HGMBL T
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