54 :32

EDI RS

O e i - RRHE TR & & b 72\ voltage gated potassium channel
(VGKC) BHEAMKRPURDEMETDH - 72 EAa = ALE D 1 H ksl

I sl S
HAEE—Y Al

B

i e

[E?‘DS)
%%5)

AV

EE EMIZIESRBEETHS. HEE GHRENEIZEATHERE - IFRHBOHAET I ET UHE
EMBIZRFBILLE (amyotrophic lateral sclerosis; ALS) % S 7= > 7=A EAIEH -1 — A HUIRIIEETH-7/-. i
voltage gated potassium channel (VGKC) #&FIfAaE, R EEMRE CREME L & &8, cramp-fasciculation
FEEEAEDVGKCHEEFREZME L REI/OT Y &L X704 F/NLXEZE (methylprednisolone;
mPSL), —EEEBIMFE# (double filtration plasmapheresis; DFPP), & il&lHE] % A4 7=. mPSL (3 fR#ER
MEUNHEIC, DFPP 3RS IC—BMICENTH o - HAETRETURE2 FRIC2BFRALTRTL .
EIAEFR R 5 TAEEN = 2 — O EMENPEBAOD ALS E2HT L /2. ABIOFHEE &ARMRMIUE S ARG OREEE

ERL I
(ERPRH#Z 2014;54:32-37)

Key words : /i ZEfitE [ SR LIE (ALS), HUVGKC BIE AUk, MEMERIEIGH, Fifci, i

FL®IC

R HIZR AL (amyotrophic lateral sclerosis; ALS)
2B TR L 2T RO 0 LD TH D,
BERST LI EL AR R, — T, cramp-fasciculation
JEBERE (cramp-fasciculation symdrome; CFS) &, [ & fi
HEDVENGH &2 THEIR & 55 BIREE TH ), B voltage gated
potassium channel (VGKC) #\A&MAIUELERED AT b T
DIZ AL RENMRIRE TH L. REE T, R &
WV % 5 LI VGKC B A& rENEETH o 72 b
O DEFAERINEDFHIIET O 72 ORI A4 TR L 72 5B P
DOFEH EFIBIT R 23R LER T 5.

E Bl

H# KB 55 K, TR X

EFE R CHTAMOS b, B Er 5,
OB T

BLLE - BT R E L% L

KIREE [ty _&Z &z L.

AEGEEE I IE3 HTY A AF =RV 1K, Foxalk
10 %A/ H.

B IE £ 2008 R E 2 S EM - BEHOMmIMKRT 2 HE, H
FOMmEIE LD 5 SAWMBL, FEINFME & 42 o7
72® 2009 4F 4 H 4Rk 22 L, EIRDPETETH L 72
9 FIZABEL 2.

APBEREHIE © BK 175 cm, fRE 55.5kg, BMI 18.1 & % \»
FoxRAREOD, MEIER, HHE - BEIMICEREH L AL
Doz,

FREAEAOPT R,  BRRIE A, HIREIEE. ) - HEF, IRBRE
R 7%, HIOKE - E8IIFEE CTh o7z, WeTREE
RHEEEEL R {, W OLEMRMME AR 2 Ao 72, T
RIS - L, mik, ERE s ICHER L, BTW, L
Joi, RRRICARMER NG - SAFITEAR LD VTR
TR LS TH ) RBEOFH I T ATRE SN2, EFH
7 AN (MMT) CTHEF AT 2 A L DT Gower’s it
BBt Cd o 72, BIIIEA 26kg, /£ 36kg TH - 7278,
MMT FiAT R\ ZE 50 (S B A3 aR 56 S, T2 00 i IR e A%
otz IERNICRE 2, EHIIB W TREKRLIZER

*Corresponding author: Fi& i KB FER AN R (T 950-1197  FrE i HpJL X §E K 463-7)

VT R B R

2 T R bR B R

VHL W R AR

VPl AT H T R AR
O W R BT FE T B 245
(%A H 1201343 A 20 H)



S e R -

T, EELIE TR TH 108, E108Th o7 Rk
ST T E TR EE U, FIRIZIER CIIEME L TB D,
WIS TH o 7z, BHAERIZ 2 <, FERICH A
EENI 2o 7.

AT - — R b, M2 B Tid, CK3831U/ (IE
TH 48 ~ 280 TU/I) L IR LA L T A MUZ R 13 2o 72,
Y4 I Vv Bl, B12, %, FIREEEEICREE AL O b o7
FARNES ~ — 7 — 1 Zatk, M &ERPPUEHUE, Pt SS-A Bifk,
PLSS-B Hitfk, Pt AChR Hifk, #HT MuSK #ifk, #T Yo, Hu, R,
CV2, amphiphysin, Ma-1, Ma-2 HUfRIZFEETH > 72, Uitz
EHARTIEHL aGM1-1gG FLfk (2+), 7> Fu i v S5 4mE
ZF D CAG Y ¥'— MUIIEEHPANTH o 72, BHEHRAE T
BEIEHE, Mk yw () 2 5%k, BH39mgd TH Y,
IgG index 0.44 & IE%, WHRERECEIMiER (% FVC) 89.7%
ERRF TG G R TR, 45 1SS R, RBRIE A,
RN A5, WHh, & OSHRR TR C LB AT TE A 13 IR,
BRI CH Y, 5 1 HME I, KBRE & B Clam
M SEEAL & B PEguE, MMERBERATAR S N7z, RBRER T
CENESASNTDOOHLIP I FFITIEIZES Z
ST, FEMBHHNEOHEN % T CTE hhoizizd
Za—Hu3IF b EIRETE R0 o7 BRI EE
WA CIMmE T 1 v 7 RLHERE, FEHAS BT <, MK
OIRMES BRI TW722S, F AR BRI E 1Tl Mk

FHER LI 2 & b 20\ VGKC HURATRfE T & - 72 B 2R ISR TEALE D 1 1l

54 : 33

ERD S EMED A S N7z (Fig. 1), MEMUHEE - S
O AR % T3 waning, waxing & & & O3, HREMITA
S ro 7z, Bl MR AC I 92 B IR H CEB) B < 4

Fig. 1
High frequency repetitive discharges with short duration and small

Stimulus-induced repetitive discharge.

amplitude emerged following M-wave in F-wave study of right pos-
terior tibial nerve.
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Anti-VGKC complex Ab 907.5 pM 808.8 pM 508.7 pM
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Fig. 2 Patient’s clinical course.

Vital capacity, body weight and grip power decreased in spite of immunotherapy. mPSL and DFPP showed only tenta-

tive effectiveness for fasciculation and muscle cramp, respectively. The patient died of type II respiratory failure.
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Fig. 3 Histopathological features of the brain and spinal cord.

a: Atrophy of the anterior horn and myelin pallor of the lateral and anterior corticospinal tracts are evident in the cervical cord on the left side.

b, c: Moderate neuronal loss and gliosis in the cervical anterior horn (b) and hypoglossal nucleus (c). d: Bunina bodies (arrowheads) in a

remaining neuron in the hypoglossal nucleus. e, f: Phosphorylated TAR DNA-binding protein 43-kDa (pTDP-43)-positive skein-like (e) and

round (f) neuronal cytoplasmic inclusions in the lumbar anterior horn cells. g: A sacral neuron containing p62-positive skein-like inclusions.

h: Several oil red O-positive droplets in the lateral funiculus of the thoracic cord. i—k: Motor cortex. (i) Slight loss of pyramidal neurons, gliosis,

and remaining Betz cells (arrows). (j) An area of macrophage accumulation. (k) A pTDP-43-positive glial inclusion.
(a) Kliiver-Barrera stain. (b—d, i, and j) Hematoxylin and eosin stain. (h) Oil red O stain. (e, f, and k) pTDP-43 immunostaining. (g) p62
immunostaining. Scale bar = 4 pm for (a), 40 um for (b), 15 pm for (c), 120 um for (d—g and k), 20 pm for (h and i), and 80 um for (j).
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Abstract

An autopsy case of amyotrophic lateral sclerosis with prominent muscle cramps,
fasciculation, and high titer of anti-voltage gated potassium channel (VGKC) complex antibody

Aki Sato, M.D., Ph.D.”, Naoko Sakai, M.D."®, Junsuke Shinbo, M.D., Ph.D.”,
Hideki Hashidate, M.D., Ph.D.”, Shuichi Igarashi, M.D. Ph.D.”,
Akiyoshi Kakita, M.D., Ph.D.” and Motoyoshi Yamazaki, M.D."”

YDepartment of Neurology, Niigata City General Hospital
“Department of Pathology, Niigata City General Hospital
“Present Address: Department of Neurology, Niigata University
“Present Address: Department of Neurology, Toukamachi Hospital, Niigata Prefectural Hospital
“Department of Pathology, Brain Research Institute, Niigata University

The patient was a 55-year-old male who had prominent fasciculation and muscle cramps. Muscle weakness and
atrophy of the trunk, respiratory system, and extremities gradually progressed. On the basis of these features, we
diagnosed this patient as having amyotrophic lateral sclerosis (ALS), however, the upper motor neuron signs were not
significant. Following the detection of the anti-voltage gated potassium channel (VGKC) complex antibody at 907.5 pM
(normal < 100 pM) and repetitive discharge in a nerve conduction study, immunotherapy with intravenous immuno-
globulin, methylprednisolone (mPSL), double filtration plasmapheresis (DFPP), ciclosporin, and rituximab was
introduced. mPSL and DFPP showed only tentative effectiveness for fasciculation and muscle cramps, respectively.
Thereafter, muscle weakness progressed. The patient died of type II respiratory failure at the age of 57 years, about 2
years after the onset of the disease. At autopsy, a histopathological diagnosis of ALS with lower-motor-predominant
degeneration was made. Characteristic cellular features, including Bunina bodies in the remaining lower motor neurons
and phosphorylated TAR DNA-binding protein 43-kDa (pTDP-43)-immunopositive inclusions in both upper and lower
motor neuron systems, were evident. At present, an immunological role of the anti-VGKC complex antibody in the
development of cramp-fasciculation syndrome has been speculated. In this ALS patient, the antibodies might be
associated with pathomechanisms underlying the characteristic symptoms.

(Clin Neurol 2014;54:32-37)
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