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Fig. 1 Pedigree tree of the present ALS family with the
SOD1 L1265 mutation and sequencing of the mutation in
SOD1 of patient 2.

(a) Females and males are presented as circles and

squares, respectively. Filled symbols indicate affected
individuals. Deceased individuals are indicated by slashed
symbols. Patient 1 is II-2, and Patient 2 is 1I-6. The num-
bers show the age at death.

(b) Direct sequencing shows a single base substitution
(c.377 T > C) in SOD of patient 2. Sense and antisense
strands of SODI of patient 2 are shown.

PAZE TR IZIEH Td - 72, WIS, PeE iR o 8@ A
BEMILEH SN o 72, EEMR IR ERIGBE L,
MBREEE L D ICIEH TH o 72, SHHERIMA T
W EREBY AL TR AL & T I O WA O 18 MR B LT B
AL 7z, FFARRE LA R 2,610ml, % s = 86.7% & Ik
HThotz.

ABEBRGE MR ERNC T E A B R T ] %2
HE D, JRIRDHELTAFE R HC, ERFRERE IR LA 8B = 2 —
O e AL DR 5722 L0, BRIEET G ZE
LWL FORBROEROETOEHTH Y, 20024 6
R (FERER 15 7 H) £ 0 EOBREH KT ML, ks
WU DB 25#E4T L7z, 2005485 AU (BIES0H H) £ 0
WP, WETREEASHIR L, 20054E 8 H (3E 53 4 H) WA
LT LA W, BETREIIKITL TV 2w,

BE 2 79%BM (116)

FFF RS

BEAERE - BIILTE D 720 PIIR I .

KIRRE - fER 1 0FEH (Fig.1 (a)).

BUHEE © 2005 4EH (76 %) 2> S 4 T E DL S,
200X + 7 AEMAEH X VB EIZO T T ERTCEBEZ LY » R
FTEIIChY, MBATE ol 2D, £ LB OBER K
THETSLIII R o770, F4E 12 A4SBRICHEEHNT
ABEL 7=,

ABEREBURE @ &5 163cm, fAE Tlkg, IiLF 140/88mmHg,

FRER#EE 50% 3% (2010: 3)

DRI 84/55, 1Al 36.8°C, A By HAFGAT R CIIgFE 3 N & B
EHRE DD o7z MERAIIT R TIE, BRG], SRR
IEHTH o 72, BESR TIEE ORI ZM, Mi1IET, SR
Wi A L DT, BT, BERELR &3 e o7 EHRTIE
TR A MG, BRI 2 A L o, HEBRITIEY, LI
EZAGICTHETHIRE T4 REOH KT 2, WM FIET
BOFAEICABREOHM DK T 2R LD, BGHIAL LT
[l CHEEE T, 72 Chaddock BUEASKETETH o 7. BATIE F I
BRI ET5TBY, Gowers Bl ZbEtETH - 72, KGR
= JERERREEIAL D RP o7

WRATHT R A cl, MRS, —#4ES Tl CK
794U/L(CK-MB 35U/L) & 885 15 Uik 320 £ & Bk,
WRMA T, B MR TR R P2 I &
LZUFAND TomfE Tz A &7z il MRI T34 3,4
SMEIZ CTHEIRDIZ ) IR D, 8 3~7 Silk & 25 2~5 JEMELC
BREOTRERE A LD (Fig.2 (e) (h)). MR mEHRA
WEPUBAS TR L, BRI S S, RS mR CA
GBI REAIIRT L, MEiErp, Regmks, ZBRgaiEci
F W OFERHIIEER L T 7z, RIS R ARG BB AL, fh
PRAEHEE L DICIEH TH o 72, St ENRETHETH, 4
B0 3 FITAZ B Sk EORE B AL EAL - TR0
G EOREDB L ORMEOMBIEET R % A L D7z e
VMG 3,530ml, %GR 1154% & IEH THh - 72, Kk
EAREDIZD, BEORE % 272 1T SOD1 #x T exon
1I~5 WL THA L2 by —2 v A THIERS) % 1%
M L7z exond®3 K 12612 TTG—TCG ® HZEMRE TS
HY, a4 TSR UADT I BERE AR LD (Fig
1 (b)).

e B, THHOBRIEESTLoDH D, 200947
HBETRIIETH HORAET 3 BEOMHIET, LB
ZMAHBETFHNIMETABREOH NETE2ALDTNS
A3, WET, BEE, WPREEEIIIMBIL Tw i,

%z ¥

1993 4T K ALS @ 9 £ 20% 13 SOD1 Bz F D%
BORIET 5 2 L2 SRTRSK?, 2 T 90 FEXE L
L oOSODI BIEFER S HVIIRENHRE STV 5.
SODI1 #InFERL & b 42 ) KIEME ALS 1%, 5N ALS &
B U CahmICREFR IR <, TmPE AR & v 6
h3% 5%, ZROTAN & o THRIEFEIEVYH S 2 &
LIEENTEB Y, BIED ST F TOFIGHIM S 1 K00
PHR20EERELHEND LY.

AR B 80 fLHi TR & & b THEMOIHET, THIHE®
MBS BRI BT 2 T TRERBLTEY, &Kk
ETE R LTz, F 72, BRERIE TGRS = 2 — o B
PEMTHY, AGEB =2 -0 VBRI EA LRSS
Modz. EHIT, WETREE - T REE L & OBRRREER, i
BT 7 & OB E IR OB L7z, BLEXD
BRI I B B TR SRR L L O R B A B L T 7z



SODIM** SfRT- L5 & B & O 72 E R FERE R IR AMEAT VE O TN ZEAi VLM SRR LAE D 1 FR P

50 : 165

Fig. 2 Cervical and lumbar spine MRI of patients 1 and 2 on admission.
(a) Cervical T2-weighted sagittal (TR 3,627.1/TE 110) and (b) T2-weighted axial images (TR 515/TE
27) showing spur formation and intervertebral disc bulging at the C4-5, C5-6 and C6-7 levels. (c)
Lumbar T2-weighted sagittal (TR 2,500/TE 90) and (d) Te-weighted axial images (TR 350/TE 15)
showing deformations of lumbar spine and spinal canal stenosis. (¢) Cervical T2-weighted sagittal
(TR 2500/TE 108) and (f) Tzweighted axial images (TR 4,080/TE 116) showing marked
deformations and spinal canal stenosis at C4. (g) Tz-weighted sagittal (TR 2,500/TE 108) and (h)
To-weighted axial images (TR 5,100/TE 116) showing spur formation and intervertebral disc

bulging at the L1-2 and L2-3 levels.
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Table 1 Reported cases of familial ALS with the L126S mutation in SOD 1 gene.
(Ayiirg (}nssgf{ Dgigg&iﬁ}? UMN signs LMN signs Bulbar sign Ig/[(l)lﬁatliogeilne
42/M5 10 (alive) (=) (+) (=) NE
52/M>5 5 (alive) (—) (+) (—) L126S
28/M6) 8 (dead) (-) (+) (+) L126S
52/M6) 6 (dead) (-) (+) (+) L126S
54/F6) 14 (dead) (-) (+) (+) NE
74/M6) 2 (dead) (—) (+) (+) L126S
42/F7 2 (dead) (—-) (+) (+) 2-bp deletion
46/F9 1.5 (dead) (—-) (+) (—) 2-bp deletion
54/M9 11 (dead) unknown (+) (—) 2-bp deletion
80/M (Patient 1) 4 (dead) (—) (+) (—) NE
79/M (Patient 2) 3 (alive) (+) (+) (—) L126S

ALS = amyotrophic lateral sclerosis, LMN = lower motor neuron, SOD1 = Cu/Zn superoxide dismu-

tase, UMN = upper motor neuron, NE = not examined.
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Abstract

Two cases of familial amyotrophic lateral sclerosis with a SOD11126S mutation showing high age at onset and
slow progression

Tomo Iwashima, M.D., Takahisa Tateishi, M.D., Ryo Yamasaki, M.D.Ph.D.,
Kyoko Motomura, M.D., Yasumasa Ohyagi, M.D., Ph.D. and Jun-ichi Kira, M.D., Ph.D.
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

An 80-year-old man (patient 1) was admitted to our hospital with numbness of the right leg and weakness of
the lower extremities, predominantly in the right leg, for 1 year previously. Neurological examination revealed
moderate weakness without atrophy, and fasciculation in the bilateral lower extremities. No hyperreflexia was
noted, and the plantar response was flexor. Neither bulbar palsy nor sensory disturbance was observed.

Electromyography (EMG) showed a chronic neurogenic pattern, including giant motor unit potentials and re-
duced interference in all four limb muscles. MRI images of the cervical and lumbar spines showed severe age-
related spondylosis. The clinical and laboratory findings led to a diagnosis of spinal progressive muscular atrophy.
Motor paralysis progressed slowly for the following four years, culminating in respiratory failure.

A 79-year-man, the younger brother of patient 1 (patient 2) , suffered from gait disturbance for 3 years before
the admission to our hospital. During the following 3 years, bilateral leg weakness developed, causing difficulty
walking. Neurological examination revealed a diffuse mild weakness with atrophy and fasciculation in the bilateral
lower extremities; the right deltoid muscle was also mildly weak. Mild hyperreflexia was also noted on the left
side, and the plantar response was extensor on the left. EMG showed acute and chronic neurogenic patterns in
the four limb muscles. Because the missense mutation ¢.377 T >C; p.L126S was found on exon 5 of the superoxide
dismutase (SOD) 1 gene in this patient, a diagnosis of familial ALS was made.

Eight patients reported as familial ALS with the SOD1"** mutation, including the present cases, all developed
an onset of weakness in the lower extremities, but showed few upper motor neuron signs. It is important to con-
sider the possibility of this type of familial ALS in a case of spinal progressive muscular atrophy with late-onset
and mild progression, if family history is positive.

(Clin Neurol 2010;50:163-167)
Key words: familial amyotrophic lateral sclerosis, Cu/Zn superoxide dismutase (SOD-1) gene, L126S point mutation, late

onset, slow progression




