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1) H ERBHRBRE
2) EERZPERFLEZHREHERET

ZEE : Leber BRI (Leber's hereditary optic atrophy, T LHON &E&EE) &, BHEBMICZWEINZD, NEH S S
FTICREL S 2EGHEDEHRETH D, TLREREI NIV RYFPEGTFERET, T MIYRYTFROBFIEESER | OHEE
TL2CEELTWS., AENSERMOENETZRL, FIREENZWD, HBEMI S, B THREREICETT S, BADET
FELL, Z<OBETHBERA (0.1) UTICHS. LHON FREREXDERZH E L TEETH D, SERFvHAREER
H, MRBEZENEATHS. ERBRZEEBURBEOLLOIC, MERANELRMEDEENEETHS.
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EU&HIC

Leber :BRIER IR (Leber's hereditary optic atrophy, LT
LHON &B&:E) (&, HEBHICZWHAUNENSSEIE TR L
SHELEEORERIETH D2, 3AAIC 1 ADEIG TR
FHEINTHED, SRNIAVRYTHROMIRESHE I T
ZYNCREESZ2EGFERETHZ MITI8GC>A LR,
m.14484T>C ZEE KTV m.3460G>A ZENH 90% & 56 %9,
2 U, RIEBEHNHER TERWESIBFEH S,

BMANGEEE LT, MERFS2ZWIHIEHRETIIAR
N CTHEBOREICEZHIARDRBELED I ENZ W, (FE
A EDIEFITHEIERS (0.1) FTEBLIT D2 FETRDEETH
5. AMENSHIAMICHEHRABOR - BRZRXL, O
BEMSERERESEROHDIH, BERLEOEINBRET
HD. [HREXELTNES L, BERBENZLL, &EHN
[C LHON &S NIERIBIRESNTH DY, HEMRHRE
RIREDRHRIEBOHEAIZHIE UTLHON ZE R I 5 &l
EETH%. SOd LHON DERFRRVREZ FOICEER L, R4
BEEDERNRZERT 5.

m R

LHON [FX b OV RUPBEECFEETHRIET 2. MEATIE
BE, EFCERTZBULCETNERS L, ATP (FF/ VY
=Y V) NEASIND. LHON TIFELETERICL D EFIRE
BEER ICHEERE2NECS. SFIYRYPHEHEICEWT
BEFOEWIFED, FUHBRRNIELCDIEICLIDFPREN—=VR
MNFEEIND I ENLHON OREICED 2 EEbN TN, £
I LHON OBIZFERE LT 0% LE%E HH 2 m.11778G>A
R m14484T>C ZE, m.3460G>AZETIF, I hOVRY

TEENETGEESE I ICREITIEEZISNREICKEL
5L TW\W3Y, RESRERROZHERENESN, Th
DN B &S ICHRFREREEPRBFEDORE 2459,
BPRICIE, HDIFLEMNEIC AT 2 OB O/ NEE SR D
FEENEL, FEHIENICHRT 2 AEMBRFHEOES 3 LRVE
<, SPAYVRYFPRLZIRIF-FEORESICEET S
EEZENTWVSY,

—DOMENICIZETEOI N> KU P DNANFET 2.
ZRIGER 7 KT IBIEETIEAN R ME (chronic progressive
external ophthalmoplegia, LT CPEO &B&EE) I~V RY
TRNERIE - FLEE T Y R— Y X - BYZEHER T Y — R (mitochondrial
myopathy, encephalopathy, lactic acidosis, stroke-like episodes,
BUT MELAS EBRED), KREIEFE2RM - S A/ O0—X XA ThADA
fE1EEE (myoclonus epilepsy associated with ragged-red fibers,
BUT MERRF &B&EC) TiF, ZEBI NIV RUTFDNA EEE
DOEEMINIYRUFP DNADNRET ZRETHD, Ihz
ANTOTZRAI—EER, NS EFEEBICHEIT2ZEERI N
AV RUY DNA DENREDOHEPERDOEE SHET 5.
LD L, LHON OBERERBI NIV RUFP DNADHEEYT
BIRETZAZI—TH3Y, NIV RUF7DNADEREICIER
ZREBERE (RE - EH) 1H3. fRERFEB YRR
e, URY—LARNAKKUEHERTECD S>3, &
RNAFBEIDERZ B DBREEEBIEREZRS, TDERDE
NHSN, HRETI NIV RUFPEEEBZHEVWLIT V. Z
MD—75 T LHON (38 RNA D RZE Tl <, HRETIFE
BRARICZULL, MO OV RUTPRED RIS —RER
RIERZRTY. LHON TRFBDNSATOT T X I —DFEF)
FERESNTWDD, NETTRXI—DEHI& U THREL
I WHTRBEIRIER S T W2 DY, RERDERCFRIFED
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DizWERESNTNDZ,

BIEFEREF U FPRUENSDRERIIRRTEICERDD,
BHREM.ETH0%, ZTETIE1I0%ESHN, FEREBED
40%FEE(C LHON OREE ISRV, BEFUNOBRERTFH
HKEICBEDZ EEbNTED, fKFXWABBDOELTFILO-IL,
BUEMNH D, REXRZ?, iRl (Y/0F4RKRPF7I /T
DAVR, THYT b=, MLMNAOTAIAERE) OFF
9%, TEEIME® IR EDRIEDLEICERELcREEH .

' %2

ZLBEFROBEICRKIET D, REDOTHE#IE 20~30 £
IEZ<HEL, BLUERKTIE 51 BEEREI N TWS,
HATIEEENEEELDDERESINTWNDO, BUHREN
ZUWD, THEREF®H D, BMHFIL D RKEFRHIE FI9EH
MNA95MEDBELHH B, £z, 2mH5 87 OB THREN
FESNTHEDY, FICHATEDFRMEOFE TREBREED
FEFI BB TVWE, BEFEREEFKTIE m11778G>A R
M70%% 56, m.14484T>C ZEIL 14%, m.3460G>A ZE
13%TRE, HOFIPEENIM RSB EHESINTWEY, BRAEU
HTITHIEB TR, mITBGCAZEMN ST % % 5 &,
m.14484T>C ZEH 9%, m.3460G>A BEH 4% & DBEHH
D, mIM778G>AZEEN% <, m.3460G>A ZEHDHRWND . 3

KERDNIFLVZERELTRESNTHED, WIhsI hay

RUTFOBINY VL EEREEBR T2V /I VEZI—RT
ELTFEBNOZETH D). RETEELREEALEERER
DOBEFEEZMES LHON 6FmANSHESI N TWVWED, 2
W IEBETFRENDETH S, RENENTEIEMIEET
DHE L RZ ORI TIEBRVWONIRRTH S,

BRPRAEIR

AL SHAMOERBIEDRNMET TRIEY 5. MERE
K 25%IEE TR, FREELLEBES (W75%) F%<E1
FEYUAICRFENEESNZD, ZDIFEAEN 6~8 BLH
TH3?, BAFERREEHSELUICETULRT, ZogE
FFENFTHBIERD (0.1) UTFEEULLETLT S ~—
932, BEFERFORKBIERNIE, BRKTORNTEY
325 4 BOEBHEHEBICT, m11778G>A ZE T 1.46LogMAR
(N T 0.03 #H2Y4), m.14484T>C ZE T 0.97LogMAR (/]
BEANTO0.11HY), &KV m.3460G>A ZE T 1.52LogMAR
UNBEATO0.03 ) EHWESINTHD, m.14484T>C BE
NMREB\OFERRBIFEIND2, Fh—HOEMTIEERRE
THRABEITZZENHESNTED, m11778G>A ZEE T
A%T2RE, m.14484T>C ZE Tl 37-58%, m.3460G>A ZET
& 20% BE TEHANARLCHEZRT . 20 MU T OHERKIET
HBIED, HRAMOFBE, HERIBENRENI LD, 7
ENEARIFRFERESNTVNDS, ARBBTOERIRES
TOHREIEEZ <id 1 FELNICEEL, 8 BRI THRIAE 2 F LU
ANTH 2N, EERIZRENTH D,

AEFEE ERMER B R WESI® subclinical 7RiKRETIE, Efl
BRODIDBREBETERIEGFNNS DI, BERESZE
RERU THROBRERT ZENZ W (Fig. 1A, B). BAETH

FRPR AR

3
l'l\

ZUWESITIE, FDOEB 30° L ENMERERE RS LS REKX
BEHEDVPEDRICOITNCRENEGFET 2DHDEDONHAEN
% (Fig. 1C, D). HEFEEDOE(IL, FKAE4 v BRI&LDEID
ZTORBEUREZ6~8 vATTIIh—ICELILERESN
%20,

BILEHOEEZM# DY, WARFEHNEETH DI &HH
THD. FEHERAGEDREDEMRES I, BEAICHEY
K OMERETLRIGRIE (relative afferent pupillary defect, LUF
RAPD & BEEE) &R D EAEZ WD, LHON TIRREHHRWT
EDZWN, ZhlE, WOh DY THA ZICAhnTWDIEE
HREERDO S5, LHON TENHERFICEDLZIAZ /T Y
BB ONRELRZERES RN EET SeHEEZDS
nNTW3® oI IV RYZRTHOERNICIIEILEED
FEE(FFRHIR. CPEO THEN D & SRREHCEEIEE (L LHON
TIFHEBPNLGARE TIERWA, %9 % Leber Plus TIEHHY
2BE56H 3.

REFMRTIE, 2MHICRERIBEORN - ER, HBEEEH
EMMELR RS RIREEOERZ R, SHAREEFR
BETEREXREE#DBRVW EAEBTHZY. 2L, ak
HRICARERILBNIEK ERICHZDENN 20%REFET 2
CEHFEINETHD. £, BEFDFv T DRET
Ho>TH, 15BEEDOEFI TAEIBOELZFRH D2, FKIiEF
FLETHRRICEADO SHEMRERICED, SHRAERIL2ME
MICEBRICA > TWL, T HEE®RS (optical coherence
tomography, T OCT &H&ED) € & 2 RAREHLE LRSI
B ORR Tld, 2MHICHEBR I ERERERRIRERE
DERZE#S. mﬁk&HéEWﬁﬂﬁﬂlm@W?%ﬁr
I&, FIE4~6 7 BRIKDERRL, RERICE—IZTZ, %
DRIFEFHEL TWLH, ZOREREALICKDRGSEEE]R
£3INTWVLB2, MELAS ¥ MERRF TIIHRHEREBEHESHE
B D, Ffo MELAS ¥ MERRF, CPEO 7 & T - &L
HEHESBEELNH DY, WThOBEEHREEREEE#-> T
BRWEHEHEL, AV V-V gEE UL TRERENERR
BE6H 2. BEIMRI T, BEAEROEEME LS
R\, —EOEFT MRI B Z# -fcsEINT
W3, Blanc 5IEAMEID MRI 2T, BRXXPEHRUIALIELIC
T, BEBZRHI28F0HREEZLTWVWSE?, FRETMRIE
BOESWLELRTEELRE 3 v BUAORMHE 3~12 7
BOBAMHOB TEWIRO BN -1, HEE U THRER
VEBE, JUA—YRBEDERSINTWVWS, BRIAEDE
EMBEMSEFORESNTHE D, KEVLIMEMEEF OE
DESHEHINTVSEY. 272U, MRIBEZH#S55EH
TIEEAEEFIRETHD, BHENABFRAREETES VAL
OIERRTH .

S NIV RUTPROBENBRERRE S LT, MRFPER
FOIE - EILEVEBOERENE S, FHREFMEOELS
ZHcER S TWS, ULAL, LHON TIFAE - EJLEY
BO LRI, HEBPHEROTLLAEDR, R -
WRICEBRBUICFIRZET 5 2 &SN TR D, EARANICE
BEERCERRLREOMOI NIV RU PR THONDIFARS
RS TR W,
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Fig. 1 Visual field findings in Leber’s hereditary optic neuropathy.
While the disorder is mild, there may be only mild visual field defects on the temporal side, but visual field defects often become
central scotoma from the onset (A, B: evaluated by Humphrey visual field test). In the chronic stage, the large central scotoma
extending 30° is observed (C, D: evaluated by Goldmann visual field test).

bl

AMOHUBEIEEZFIHREE LT, LHON B BEERH
H>D. T, BEENSWIERECRERICRIASEICHES S -
MILTEY, EMUERERELRE SEAL E DRBYRERICHES
HONH D, SoMIABEICE L TIFEEE MRI > MRV REICT
ERIATEETH D, BRHERICLZDDIRERZE - BEICT
HTAlZITS. ZOPFTHRICHRMBRRSEFELFERICITFRT
RMREREZH SEEE U THEINREEDRD, LHON &182
HREADEWNE LTI, LHON TIEEREERSLRVWT &, i
REDODEENTRRWH RAPD BEHETH D B ENDH .
FIcMERE & HRMRILEERCHRARZZ O SH, LHON Tld
HARESTRE CTHERHZRD BV ENERIREHD
(Fig. 2A~D). %7z, MRIRETIE, LHON (@B FHEHERED
ERZMHDIRWS), BERRPS - MILERE OMEEDER
NAHEDHT, BEERRETHD. LZUEHRO K SIC MRIC &
SEEREBZESENEIHENSHFET DIDEFRNRET
H>. EREORBERA YIS NIEEIF, BREORTO
A RIVLAEEPRESOT ) YREBEHTERE MEXHBEE
BREDBENDEICRD I ENHS. LHON TIEEIBRERT
O RIZEWMTH 20>, BEREXE L TRERDENEL
BECBEENEEZZDRENDD. AV vr—REETERL
feH—MRIBERETERRIAEEESH D, EHOBEIEHIRE

HESOEEENETH .

LHON [ BERERICRB L LERETH DN, IARZTP
SAIVO-XR, WEBREZEHT BEENHD, #U T Leber
Plus EE(EN 3", R THRBEMEREZEH I 2EHI%Z Harding
FEEFEEDbN Y. SHRUEBCEROBENHERECERR
RZE Z £\, oligoclonal bands BRI H 5. BILEFEEIG
MIT78G>AERICEZWN 3 RERLTRI D, HRRERFK
MICE L, FIRBED SERERER CHEANTE 1.6 FLLE
FRWee, LHON & U TIRIFHRBMN TS 5%, HHRREIE
EEETHEATRLEELS, SREBEORMERXE LTI
HANTHD. GHERESHEAROBERAREZAH L
m.14484T>C ZEBGD LHON OIREBIHNH 5%, FRIETIEHT
myelin oligodendrocyte glycoprotein (MOG) #{EB D LHON
DEEEINTWVNDH, MOG FEBHERF & U TIFAERRIE
HICZULBEADFRARTH 57, LHON OEHFEEE L
T, EMEREZRIEEERERFRFIE (dominant optic
neuropathy, LUT DOA &HBEEC) '8 3HY, DOA IC L RMERE(L
FEROEENRZE ZHE ULEABRES N TWS®, EERN
REEHSHBEICHBEMERE & U BB /R HARE DR
EUTEBIRETH .

Ak - Fik
AT VHA L Q10 BAIHECERZEL, S NIV RUY
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Fig. 2 Optic disc findings and fluorescence funduscopic findings in Leber’s hereditary optic neuropathy and optic neuritis.

In Leber’s hereditary optic neuropathy, the optic nerve disc is reddish and mildly swollen (A: white arrow). It is accompanied by

peripapillary vascular telangiectasia (A: black arrows) and swelling of the retinal nerve fiber layer (A: white arrowheads). However,

despite the optic disc swelling, fluorescence leakage is not seen on fluorescence funduscopic examination (B: white arrow). In

optic neuritis, the optic disc swelling is strong (C: white arrow) and is accompanied by vigorous fluorescence leakage on

fluorescence funduscopic examination (D: white arrow).

RNORBIEERANH S, ULH L, BEARED S IRNICEHENHD
5. AT/ VFEEITVY AL Q10 & LTHKS N,
SOV RUTPANOEEMNEN LR L, MRNEIFIZEiE S
BIENTES. 8B5PETRE LIcA TR/ > 900 mg/HDOA
BRZ 24 3817 > lc ZMEERIA & EEAMBELEERBR TIE, X1
VT IRNNLADREENEOERERFROBVNEDOD, HHK
EOEA TR/ VERBETERICEN Y, A TR/ VDR
EMPERMICET2HREEMICHEIN TR DO, KT
BEERRE B> TWED, ABTRHEATELRVDOLIRRKT
H3. MICHEGTREY EPI-743 &AEI?D OBRAUEIRE SN
TW3, BIEFREEUVTT T/ BT ILARY 5 — (adeno-
associated virus vector, LU AAV vector &RB&EE) ZFWTIES
ShIVRUTZEGFERANEAL, BEZRERSELLIFE
NEWSNTWS, BATEY v ALBEIERIC _EGREZHE
HEIHEHABRNMTONTWS, mIT8GAZEEREZET 5
LHON BH TN, RRICEEI NIV RYUFPEGFEEHL
fo AAV vector ZIEFIEE U TRBEHIHDTH D, 1RIKEE
DEENRESI NI, REBBETHEREBERIOWUENF
UTWBZENRESN TS, Ffc LHON (FIEEEIRIC
BENTHD, BEEEENELWESIE, BEEFRPES
FEFEOHEZERITSIELARETHS.

RIS

FEAMRBRA L U TATOA R/ULREE, MEKHREE
ZITODMRMELS, LHON £EZHEnicflTcdhd. FEFIE 17
REME. GROBRZEREL, RAICETURLOEE 1 7 A
BICAIERRNZZ2 Uk, BEREAIFER (0.06), £R (1.2)
CEROBRAET 2RO, GROBHBILERKZRD
D, WARFIFEEERIIURT, RAPD bETH >, 18
HBRECTIRAROPLBRZRD TV, 7 MOG 7ifF, #it
aquaporing Fiik(E2E, WRBRE, MR THLEFRIRDHLEN -
fo (Fig. 3). HIEIC THRBRHRXDEVNTATHA R/VULR
BE3 V-, SSHICMBRBZITSEHERFBL . BH
[FSSICETL, BEEELIEBELLILYD, KIE4 s BRICY
NN &hro e, UBRZRISHRE (0.04), £R (1.2) &
GROB[AETEZRHTED, HHRAEFHREDLL TV
fo. SEREHEAET, RAPD (ZfEMETH o7z, AERIGHDE
ROMERLTWBH, EROEZFERD TWEHL > T (Fig. 4A).
FERESICHESTNIEZSORICHERFNIEIRIFTHD, X7
O4 RRIEHZLWZ &, MRIICEEMBEZROBEWVW &H
5, LHON ZZ 2 B FREZT 2/t & T2 m117T78G>A E R
ZRHTz. LHON ORI TREBEE LB ofcht, X+1 %6 A
(GHRFAE 8 » ARE) ICERZERZBERE L. £REAH (0.6)
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Fig. 3 Clinical findings of representative cases.

Orbital MRI at onset showed no abnormal lesions of the optic nerve on fat-suppressed T,-weighted images (A) and no contrast

effect on post-contrast T,-weighted images (B). The optic disc was slightly pallor on the temporal side in the right eye (C: white
arrow), and the left eye had mild redness but no clear swelling (D: white arrow).

Al

30 30° 30

30" 30

Fig. 4 Course of left eye visual field disorder in a representative case.
The patient was evaluated with the Humphrey visual field test, which evaluates within 30° of the center. At the time of the
patient’s first visit to our clinic (4 months after onset), there was no visual field defect in the left eye, and the corrected visual

acuity was 1.2 (A). Eight months later, a central scotoma appeared in the left eye, and the corrected visual acuity was 0.6 (B).
Two months later, the central scotoma worsened and the corrected visual acuity decreased to 0.02 (C).

FTETL, BEOHRDOESRERDHID (Fig. 4B), 2D 2 7
ATERKAS (0.01) FTETL, FOLBERMMERLE (Fg.
4C). OA—EYa VI 7ETVWEERICERE S, REERIER
EHER>TWS,

Tneic

LHON ICEAU TS L. HRMDFHARES & U THRER
ROFRID—D & 2D, BRIFECHRERDESERL, &
FRA & U CEHRBNGEE IEFICEN OBENRETH D,
PERRRE E BRIEOZREENDETH 5.
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Leber’s hereditary optic neuropathy
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Abstract: Leber’s hereditary optic atrophy (LHON) is a genetic optic neuropathy that is more prevalent in young males
but can occur from childhood to old age. The primary cause is mitochondrial genetic mutations, which are associated with
dysfunction of mitochondrial electron transport chain complex I. It manifests as acute to subacute visual impairment, often
starting unilaterally but progressing to involve both eyes within weeks to months. Visual loss is severe, with many patients
having corrected visual acuity below 0.1. The differential diagnosis of optic neuritis is essential, and assessments such as
pupillary light reflex, fluorescein fundus angiography, and magnetic resonance imaging can be useful for differentiation.
LHON should be considered as one of the differential diagnoses for optic neuritis, and collaboration between neurologists
and ophthalmologists is crucial for accurate diagnosis and appropriate treatment.
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