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EARBR LN EERMDE (CTADREREIIEER)
MIETER S &
BFRMEERNT AL — EEROFHRRERFIEOR IR T 5%

FEHRE HE E— UNKEEEGIIG RN B

WHREE

HFy N —FEEEE (GBS) IR AN MR O BEME R B TR b EE S E W IHEEIRO — O Th D,
2% WETIE Campylobacter jejuni(C. jejuni) Btk 2 Z2EhREER GBS DHBEIEL, BELRR
BEAETHLHD, JTE, Tox OWETA—TTIE, C. jejuni KVEASNDAN ZERD—2TH
% DNA-binding protein from starved cells (C-Dps & B) ##10T/a—=7 Lic, ZIVETD GBS 95
#8L C-Dps EHEOBEBEORI T, 1) AT Ik 55EIL, C. jojuni Ytk GBS BETDH
62.5% DIEMEETHY | IR ZEREY% GBS BE TITRDLILEV, 2) C-Dps BHIZTyhOEHE
B DIEB = = — 1 LR AR O BEES T A5, 3) C-Dps E AT sulfatide LAFRENTKES TS,
4) C-Dps BEIE. NGF [2E0=a—m A4 b E L7z PC12 MIRBRICRL ., RERIFIEICARIRE
WS35 5)in vivo Io8\V T, Ty MEEMIRIZ C-Dps BAZEALE A, GEEENFESND,
LD RIE. C-Dps B E28 sulfatide #A L THIRMIICHE AL, EEMNICHEMIEZEELIDT
LRRLTEY. C jejuni BYuts GBS DIFEHE~D C-Dps BHDEE I RRSNI,

AEFEE. C-Dps B A OFMHREEDAN =X DEMERT D720, T2V MRS 4 1F

F . SEONT Na Fo o Ve it BIER R LTz, =V IR ChH5 S16 1 LT C-Dps EHEIX
FATBLOD, BEERITRD NI oTr, Ty MEFRA~OMRNIEACLY C-Dps EHILH
BEDRIVE ., I T T EERE A~ B NBO N, BE TV TREEHICRERICRR T D
Na F L 3/, C-Dps &ALV ZOREMMETL, BEELIRBO LN, LHLasb, Rid
MR DT TR RTET D Navl.6 23BL9A1EE CAL $EHIIA COMEBNBA OKRE T,
C-Dps B EEMZ THELITL ., Na F¥o RA~OEHERRERIZRD HiahoT, C-Dps &H
I3 sulfatide SFESL. MRBADESR D/ F— 38 sulfatide FLAETORENRZ—EREITD,
Sulfatide 1 laminin HHEA T 57 E T, B L EEBLOB TT VI — LU COMEEE AL TS, HifHL
HEEEEOMEEMAOKREL. Na FroFVORBETOGCERBELRTILOHEINTEY,
C-Dps & B IZLARMERIEED A=A LELTOREEENEZE XN, SR EIHETEITo TN
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A. BF3EE WY

W, Box ORI N—"T7"Cid C. jejuni O
BE A 35 DNA-binding protein from starved
cells(C-Dps BH) ZFIHTIn—=27 L7,
Dps BHIX. KIBEREDWMENDELETDHR
FRBERD—DOTHY, AEMHERILEI A
ARLHUERAN AICBRS N BRI Z BICEASH
%, 104 kDa DB HE 1 2BEE L TR,
SEEHE. DNA fER LR L. APV ASRHET
T DNA ZfRETHERZR>TWD, C. Jjejuni
CIEBDOETE T D Helicobacter pylori (H.
pylor)® Dps B B3, I PERETE ML T 5288
5153 THEY ., Neutrophil activation protein
(HP-NAP)EFEIZHL TV VS, HP-NAP (38kiE A 5E
13023, LD Dps B H &3 E72Y DNA S8
B, Fio, H VA VREREETHIEN#H
HEN TS, C-Dps BHIE, 20 NAP £41%
DT/ (KEBE D Dps BH &3 24%) 23
bV, GAEAREIXHDD DNA FEEREITEL, &Y
NAP [ZHEEAMERIL TD,

FT N\ —EERE (GBS) TR AR D
BEER B IR E OB VHEER ThD,

B Ch, BRESCHTE T C jejuni BT
R PEREER GBS OHEENEL. EERE
BEEZETIEBNMON TS, RECHRE
Eid. C. Jjejuni ® lipopolysaccharide (LPS) £®
RERSEIZIDH GML FiENTHEE S EIR
BEETHENISLE TCOMREREIHR THEHMR,
B GM1 FLEIZ, C. jejuni Y% GBS B 2]
TROHLNAPITTIided, £, BiGMI ki
RIEHREEORVBE THROLND, Ez.
P GM1 FiEIE In vitro IZBWT, BE T mys
EHELRVIERREESN TS, ZhbDIE
i, C. Jjejuni B&%et% GBS OIRBEFRLHHT GML
REDOHTHATIZENRTETHHILER
LTEY, ioRFOBEEREZ LN,

F 4 IIZNETIZ C-Dps BHE GBS fRREe
DOEEEZRFL. U TOREZHMEL T,
DABEBICI T35, C jeuni&its GBS
BEIZRBWOTIL 62.5% DGR CROLILEH,
RO SR YL 4 GBS B MO RIEEM R R
TRBOLNT, Tz, C. jejuni BREEIZE
WL M 10%DOBHEE T, C. Jjejuni Y4
GBS Tid, FEICHBMHERNE, 2)C-DpsEH
X7 MER RIS L, PR R TIIr R
Faofalk, kR R IR ICES T 5, 3)
C-Dps B HiZ sulfatide LFE5E 95, 4) NGF IZ&
Dma—m AT LEEE LT PC12 MIRRRITHL,
[EfEELHE T3, 5) C-Dps Ty M BEHIRIC
BEATRHZEZLY, BETay/RHEIND,
PLEDZEIE C-Dps R GBSIRRELBIE T
Z&. In vitro, in vivo {ZBWTERERY 2 HIRE
FEW A OZLRL TS, ZOZENS, KE
E1X C-Dps BEHOKHWRIEED A =X 2%
fEERS 572, v 2V HIRRHRIC R4 2R, IF
NE Na Fr o RV BIEREREILZ,



B. W9 A A
1) C-Dps B H® S16 FELE~D
YEF DIRET:

medium 1: in DMEM
10% FCS

Penicillin—Streptomycin
N,~medium: in DMEM/F12 (1:1) media

Insulin 5 u g/ml

Human transferring 100 z g/ml

Progesterone 6.3ng/ml

Putrascine 16.11 u g/ml

Selenite 5.2ng/ml

Penicillin~Streptomycin
N,~10 medium: in Ny~medium

10% FCS

a7 AR CHD S16 & medium 1 THEE
Liz, 25—4va—h&nf 96 7 —MIH
faZFx, N,-10 medium T 24 BFEEEE, £0%
Nz;medium TEDHIZ 72 BREE L, & well Z
PBS T¥E#EL . endotoxin-free C-Dps BH% 0,
0.04. 0.2, 1, 5, 25 i g/ml, positive control &L
T 1% Triton X-100 ZAMZ. 1 B¢, HAVE 5
FER %I EEAEE B L, LDH cytotoxicity
detection kit {2 Ci#Ef LDH ORIEZAT -7,
S16 ~0 C-Dps BADRKEEZHRETT D20,

FX N —fFERFARNTFTRIZ S16 X,
N,~medium T 72 FFfEEE& %, PBS THREL. 7
TR EMAZ(4C. 20 43) BERELTZ, 5%AFHI
V2 in TBS-T T may¥ 7 (iR, 15 ) .
0.5u g/ml ® C-Dps BEEMR T (BIR. 1 FF
1), BeiE., HL C-Dps Hifl(25G) T incubate
(iR, 1 B L, 2 WHLAEEL T Alexa Fluor
488 anti-mouse [gG ZFEMAL, EERL—F—
BEEEIT CHRELR,

2) C-Dps B H DR HEE~DIE
R OREY;

7—8 BEDAAD Lewis rat ZIRMEL T THE
JEICEEL., FRILVEAOLEHEZELL
- MBI~ C-Dps B H% 30 1 1(0.5mg/ml)
HEAL. BREBEEAL. 4 BI£IC 2%PFA in PBS
TEREELLEMRERHL ., =V —
LUCHED PBS EAZAToT, MHLIALE
&% 2%PFA in PBS T EE (4°C. 30 43) L,
2545+ —¥ typed in PBS(lmg/ml, ZEi&. 20
45) THLERL | PR SR IES UEARZERIL,
— W% HEELTHL C-Dps &/ 72— F
(25G) . #i Na F ¥ R/ HifE (Sigma) | T
Caspr $iff (Dr. Peles, Weizmann Institute 0
5.), #i NF #ifk (Chemicon) . HT MBP #ifk
(Acris) . 5\ X Biotin ### PNA (Vector
laboratories) & AV /2, ZRHifFEELL T Alexa
Fluor 488 anti-mouse IgG antibody, Alexa Fluor
594 anti-rabbit IgG antibody. AV I FITC 2
£ streptavidin (Immunotech) ZfE L, F£E AL

— Y —FEMEEIC T LT,

3) C-Dps ZBH® Na F¥> RV
~DER DIREY;

Hi4=4% 12-14 B B Winster rat OHER CAl
$ M R % BABE L . external solution (140mM
NaCl, 2.56mM KCIl, 10mM HEPES, 2mM CaCl2,
10mM glucose: pH 7.4)PNC whole—cell ¥ CHET
BAT o7z, By MEKEL T, 5mM KCl, 130M
D-gluconate, 10mM NaCl, 10mM HEPES, 0.5
EGTA, 4mM Mg-ATP, 0.4mM Na-GTP: pH 7.4
EHEA L, MM -60mV [ZEEREL T,
C-DpsE A (0.5 u g/mD) ¥ 5L DA MBI,
WS (SRS ERR) 2BELI

(R E~DEE)




ERIER T2y ML OEI, FHOEE
B PERRD FIEL L T4 70 BRERE U129 % Tl
B 21T ol ZOERIT, N KZEZTE Y
ERHHEEZESOFELZT., [TUNKEES
BT 28 EBRIC R HtaE . B IRGE
R OMREIZB 3 H1E8 ) (ERSE 106 ) RV
[EBRE OFR K OMREICETHERE] (B
HEIFERE 6 5) DHBICESWTTo7,

C. Wit R

1) C-Dps B H® S16 AMAIEE~D
YER DR

C-Dps BH®D S16 ~DFE & DHELREFCIE.

C-Dps BH®D S16 ~DOFEAPRBDLNT, T
i PCl2 MRRMELFRIERTHY, C-Dps EEAMN
sulfatide 4L CRIAEIEIZEE S L TV BHDEE
zZ bz, L L7sh, C-Dps EAIT. AiE=
2= AL EFEE LIz PC12 HMERERRICKIL T
IIEEEEL LDH OB RESE 7223, R
BE T S16 Atk ~DEEER TR D b Rh
=77 (F 1), EBIZ C-Dps IBEZ 51T, ik
Bl 1 BRD 5 BRI IEE L /2B Aici T
% C-Dps BEHD S16 15§ DB EERILRDDL
ot (K1),

2) C-Dps & H ORI FE~DIE
A DWET;

C-Dps ZIEALLEHBOMIEIUER
%, i C-Dps HifFz AWV CTRELREL, TORE
BRSO EZRIT o7~ C-Dps i3I DI
JBIZHEALTRY, PNA ICLB uta ¥ — L5
fElL. it MBP Hiffic LIS compact
myelin DARNZFE AL TV -, EHIZ nodal gap
~%, C-Dps OILENRRED LN (K 2),

T TRERICRTET D Na F v RV OFH

175728, Na F x> RV, Caspr D&%
{107, A PE— LV OREARIZIVTIL, Na Fy
VRMET O TR OBIER LI B H
L. paranode @ Caspr {23 TREL TV V=,
C-Dps HFEALBHBIZHBNT, C-Dps OILE
AL TIE Na Frr RVOREEMET LT
77, Na F ¥ 3t Caspr O _EYEATIE, Na
F o RNV ORBEEDOE T, Caspr DOF
BAEIRIN TN (K 3),

3) C-Dps BH®D Na F ¥RV
~DIERDRRE;

FyMNER CAL SEEHRD YT o577k
ERWIEBEM L% B O EBORE TIL,
C-Dps BHE% 5u g/ml T Z/IZIZEBWT,
IEBENL, W N E B BIZEITFRO LD

277,

D. &%

INETORETIE, C-Dps ERIE=a—1
ATHEEEE L PC12 fARICHLC, MR
WA UEETOIENRINTNS, ZORS
i3, BUC IV EMESE T C-Dps BHETIEERDA
W2 &, Ht C-Dps LAz RIS SEDTLIZ
FommlEnsZehh, C-Dps BHBEORFO
ERLB 265, LInLERh, Ty O HRS
RO ~D C-Dps BEHEDKEAIL,
sulfatide DFFELFRLIL , EMIZD H725F
REHA~EEIROONID, SEV 2T M
JakkTHs S16 IR THERZHmET L7,
C-Dps ZE HiZ PC12 LFRIHRIT S16 ~DFEA 3T
Do, LU E, BE BiFH ~D IR
LDH (23887 RIFS T, MG EEEE =S
72Dyt Z0 C-Dps B B ORI 28972



EEERIL C jojuniBYets GBS TOEREE
I 5T BDOBLILRN,

In vivo TF v bEE#FRIZ C-Dps BHEZEA
Liza . ERAEEZIICREHREDRE
TRV, P/D L GRS CTORIE/ &=
P COREOH) DR TARDLND,
AE, EXIFSUEARZERMLUFEMICRETLE
fER. C-Dps BHIIHHORINE, LT
VB~ DILE DR ATz, AT
5 Na F¥FNVORBIT, 708 TREmICHE
BEICRDOND, ST —T LEIREDHE
NI Caspr BNEELTEY, AERETIE Na
Fyr RN AT DT Caspr BREHESILD, 2
v ha— LT PBS #ARICIEA LT v
BrRIT BT, T R EICR VT,
Caspr IZHEENT- Na F ¥ FADEFENTDL
na, ZhuzstL, C-Dps BAZEALSERH
BIZBW T, Na Fro RVOLREMESMETL,
Z OIS RARLEo (F 3), =77, FVE
TIERICTEET D Na Fro RV OEEIIRE
BEERTIEND, Ny F IV TEERNT
BB ToTo, LLARNE, REHE TRRY
%Navl.6 23519 51H CAL #4HlE (Navl.1,
1.2, 1.3, 1.6 ZRIH) IZHL T C-Dps EHZAE
ST, BAKRFHEOEBEMICHEITR
bbb T, D Na Fx 2 FAMATIDRES
N7 FTEEMEII RSB DD, C-Dps & HIXE R
(21 Na Fro RVOMREERELRVEEAD
iz,

C-Dps & B3 sulfatide EFEEL . PR ~D
WA D AF— 0 sulfatide FLIR COREB/F
— PR3, Sulfatide i3 laminin EHEETHT
LT, BB EEB OB TT v A — L TORK
BELE T2, B LEEBELOMEERDORE
it Na FroRLORRETRHREREELR
FToENBESNTIY, C-Dps BHEIZIDHRM

HRBEDOAY = ALELTORREMENRE 2 b,
BITHRFEED TN,

E. &5

C-Dps BB, in vitro {ZB\W T, 2T #
Rk TdD S16 IR LA TR R RS2,
C-Dps & AIIEHERR Na F¥ o RV~DIEH
EERDRNHDOD, MENIZINT, TrE T
BT Na T FNVOEHREZETIET,

F. fEERfEbRiEHR
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ANEDIZE, B RREE] BT, e IER.
Hrit— K, IR A HEAZ . TRIBERAT.
=BFEOE. BREE. SRE— ;S5
BALEDOFRELL M PAF-AH/PAF 527
EEEFEZEEIZOVWTOR:E17 |
AR S 4 - ST dR & () 2005,
3A

FhEE, B REIUE. AEE B, B,
MHFLZ.KZIITETLE. S RHE—;
Campylobacter jejuni B3 Dps BHIZLD
RMEHREEEE 17 B HAMRES
s TR S (RIT) 2005, 3 A

FREESE. BT, BFEAN, AEME,
ABINZE, #PFEEL 2, TR, ERE
—;Rho kinase inhibitor {ZJAEBREE &
SeEEREREROIRF - FE17 B BAM
R e - RS (BRRL) 2005, 3 A
BEE. /DI, BREA, ZEELE.
FEHB, ML, ERE—; SRR
{LAEIZ 1) 2 I & B K]+ D B & : VEGF
IIEREREOREILEREET5: 817 |
B AR SR8 5 - T AR (BROR) 2005,
3A

ZHRTE, AP, milmE, T RE
KER, B IEAN, DBV, FEFER, &)1
W, SR S MBEENER R OM
BIANIAL ~TBEHA T OT 4=V 5
17 B HAMRREZS EMEs (R
) 2005, 3 A

HEE ., BN, BEE S, ZRETE.
Lz, ERE—; ZREEAECE
FHEHIM IFN B-1b BEIZESHRMM T

8)
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10)

11

12)

13)

14)

15)

ANV AN A OEBIOESE 517 [H
H At R 6o 58 s - AT EE < (BRR) 2005,
3A

AKZITFEF, mHBAR; RKIFEOHE ML
3 ClyA (pore-forming cytolysin)D4yihL
TECTVOHE 5 18 B B AMERESE
< () 2005, 4 A

BT, KZITEEF (5 £4) ; YV -ER
FOOMV &N UTcvrar 7 —U PR
3 18 [H AAMBEFFS (R 2005,
4 A

HHRIEA. A&, DEJIZE, ZFFRT
B HMCE ERE— EH=a—nr
REBERIR POV ANIAL/TE=NAY
DZIEH FRREIC LA 46 B B
R Eaies (BYEE)2005. 5 A

FhEE, ZBPROTE. RIS, KZILER,
5 B —; Campylobacter jejuni 3% Dps
BHICIDREHREEORE:E 46 E
B AMEZES RS (B R E)2005. 5 A
—EBFRSTIE. AP, B, BEIE
AN ERE. ERE—; ZRMEEEICK
T OBEIK IL-17, IL-8 LR A REEEE -MRIF
BEWE OB 8 46 Bl BAMRESR
= (BB &) 2005.5 A

RREE, /NEIF, ZFFECE, AFRIEA,
FEHA, ML, ERE—; SR ME
{LAEIZ 351 D & B R 7 DIk ET : 55 46
H BAMRFEES (BIRE)2005.5 A
5. ZEHEE. hall%, ERE—;
BARAAZREBLHLEIZRIT?
Helicobacter pylori 1234 A5 20k
A58 46 Bl BAMRZESHRS (EIRE)
2005. 5 H

bR, ZBHETE. TIIEZH. ERE
— ;Rho—kinase FREZFEIC I HEERAE O5
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Abstract

Juvenile muscular atrophy of the distal upper extremity (JMADUE) is considered to be a type of flexion myelopathy; however, we
recently reported cases of IMADUE associated with airway allergy successfully treated by plasma exchange. To further characterize the.
allergo-immunological features of IMADUE, 11 consecutive IMADUE patients in the neurology clinic at Kyushu University Hospital were
studied. Past and present together with family histories of common allergic disorders were investigated. Total serum IgE was measured by an
enzyme linked immunosorbent assay (ELISA) and allergen-specific IgE by a liquid phase enzyme immunoassay. Intracellular interferon
(IEN) ~-, interleukin (TL)-4-, IL-5- and IL-13-producing T cells in peripheral blood were analyzed by flow cytometry. Data from 42 healthy
subjects were used as controls for allergological studies. Flow cytometric data from 21 healthy subjects were also used for comparison. The
patients exhibited significantly higher fiequencies of coexisting airway allergies such as allergic rhinitis ( p=0.0057) and pollinosis
(p=0.0064), family histories of allergic disorders ( p=0.0075), and mite antigen specific IgE ( p=0.0361) compared with the healthy subjects.
Patients with JMADUE had a significantly higher percentage of IFNy " IL-4"CD4"T cells (p=0.0017), but not IL-5- or IL-13-producing
CDA4*T cells, and a reduced intracellular IFNy/IL-4 ratio in CD4™T cells (p=0.002) compared to the controls. These findings suggest that
JMADUE has a significant T helper 2 (Th2) shift, which may in part contribute to the development of spinal cord damage.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Flow cytometry; Hirayama disease; Atopy; IgE

1. Introduction allergies, such as allergic rhinitis and bronchial asthma
[4], and reported two cases associated with an airway
Juvenile muscular atrophy of the distal upper extremity allergy that were successfully treated by plasma exchange
(JMADUE), or Hirayama disease, is a rare disease that [5]. These reports indicate that atopy and its related immune
affects adolescents and is characterized by unilateral or aberration may contribute to the development of this
asymmetric muscular atrophy and weakness in the hand and condition.
forearm [1,2]. The disease initially develops progressively, In immune mediated diseases, the T helper 1 (Th1) and T
but is followed by spontaneous arrest several years after helper 2 (Th2) cytokine balance plays a critical role [6]. The
onset. The precise mechanism of this condition remains cytokine balance in JMADUE has not been reported.
unclear, although contributing factors include a mechanical Therefore, in the present study, we aimed to determine the
force pressing on the lower cervical cord and some Th1/Th2 balance by flow cytometrically measuring the
microcirculatory deficiencies [1,3]. We have recently shown percentage of intracellular interferon (IFN)y-, interleukin
that this condition is closely associated with airway (IL)-4-, IL-5- and IL-13-producing T cells in peripheral
blood CD4'T cells and CD8'T cells, and to clarify
* Corresponding author. Tel.: +81 92 642 5340; fax: +81 92 642 5352. coexistent allergic conditions in 11 consecutive patients
E-mail address: kira@neuro.med.kyushu-u.ac.jp (J. Kira). with IMADUE.

0022-510X/$ - see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/.jns.2004.10.003
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2. Subjects and methods
2.1. Subjects

Eleven consecutive patients exhibiting JIMADUE (two
women and nine men, mean age 18 (range 13—22) years at
the time of examination in the neurology clinic at Kyushu
University Hospital) were enrolled in this study. Patients
one through five were the same as those in a previous report

[4].
2.2. Methods

Cervical MRI was performed in a neutral, and fully
flexed position to examine the forward displacement of the
dural sac and flattening of the lower cervical cord. All
patients were questioned about their history of allergic
disorders, such as bronchial asthma, allergic rhinitis,
pollinosis, atopic dermatitis, allergic conjunctivitis, urtica-
ria, and allergies to food, metals and drugs. Total serum
IgE levels were measured by an enzyme linked immuno-
sorbent assay (ELISA) and specific IgE to antigens such as
Dermatophagoides (D.) farinae, D. pteronyssinus, cedar
pollen, Candida, egg white, milk, wheat, rice, and soya
bean were measured by a liquid phase enzyme immmuno-
assay (Ala-STAT, Sankoujunyaku, Tokyo, Japan). A serum
IgE concentration higher than 250 U/ml was considered to
be hyperlgEaemia, and a cut off value for allergen specific

Igk was set at 0.34 IU/ml in accordance with the

manufacturer’s instruction. The frequency of coexisting
allergic disorders, hyperlgEaemia and allergen specific
IgE, was determined by comparison with neurologically
normal control data of 42 co-workers in the neurology
clinic at Kyushu University Hospital, after obtaining their
informed consent (mean age£S.D.=34.0+8.3 years, 22
male and 20 females).

Intracellular IFNvy, IL-4, IL-5 and IL-13 production
from peripheral blood CD4" and CDS8'T cells were
analyzed as described previously [7,8]. Briefly, peripheral
blood-derived mononuclear cells were treated for 4 h with
25 ng/ml phorbol 12-myristate 13-acetate (Sigma, St
Louis, MO, USA) and 1 pg/ml of ionomycin (Sigma) in
the presence of 10 ug/ml brefeldin A (Sigma). After
washes with phosphate-buffered saline containing 0.1%
bovine serum albumin (0.1% BSA-PBS), the cells were
stained with PerCP-conjugated anti-CD4 (13B8.2, Becton
Dickinson, San Jose, CA, USA) or anti-CD8 (1B9.2,
Becton Dickinson) monoclonal antibody in the dark for 15
min at room temperature. Cells were washed twice,
permeabilized with FACS permeabilizing solution (Becton
Dickinson) and incubated with FITC-conjugated anti-IFN-~y
(clone 25723.11, Becton Dickinson) and PE-conjugated
anti-JL-4 (clone 3010.211, Becton Dickinson), or either
anti-IL-5 (JES1-39D10, PharMingen, San Diego, CA) or
anti-IL-13 (JES10-5A2, PharMingen) monoclonal antibody
in the dark at room temperature for 30 min. Correspond-
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ing isotype-matched antibodies were used as negative
controls. As the last step, cells were washed with 0.1%
BSA-PBS and resuspended in 1% paraformaldehyde for
subsequent two-color flow cytometric analysis using an
Epics XL System II (Coulter, Hialeah, FL, USA). Ten
thousand events per lymphocyte were acquired and
analyzed. Analysis gates were set on lymphocytes
according to the forward and side scatter properties and
then further gated on CD4" and CDS8" cells, respectively.
CD8" cells were divided into CD8M" and CD8"™ [7].
Many CD8"" cells expressed both CD16 and CD56 and,
therefore, were considered to be natural killer cells. In
contrast, virtually all CD8"&" cells expressed CD3 but not
CD16 (data not shown). We therefore defined CDgMh
cells as CD8'T cells. Flow cytometric data from patients
with JMADUE was compared with data of 21 neuro-
logically normal control subjects (30.5+6.2 years, 13
males and 9 females).

Statistical analysis for cell percentage comparison was
performed using the Bonferron/Dunn test with one-way
factorial ANOVA. Either the chi-square test or Fisher’s
exact test (when the criteria of the chi-square test was
not fulfilled) was used for the analysis of the frequency
of atopic disorders, hyperlgEaemia and allergen-specific
IgE.

3. Results
3.1. Clinical findings

During the 6-year analysis period, 11 consecutive
patients (2 women and 9 men) exhibiting IMADUE were
seen at our Institute (Table 1). The age of onset ranged
from 12 to 18 years old (15.8+1.9), and the duration of
the disease was 3 months to 7 years (2.5+1.9 years) at
the time of examination. All showed gradual onset of
unilateral or asymmetrical muscular atrophy and weak-
ness in the distal parts of their upper extremities. Needle
electromyogram revealed either on-going or chronic
denervation potentials in the affected muscles of all
patients. Cerebrospinal fluid examinations were all
normal in the six patients who underwent lumbar
puncture in our clinic. Cervical MRIs in a neutral
position were normal, except for patient 6 who exhibited
a high intense lesion in the left anterior horn on T2-
weighted images at the C5-6 spine level not enhanced by
gadolinium-DTPA. Cervical MRI in a fully flexed
position of the neck showed 10 patients with a flattening
of the lower cervical cord, but of these only six exhibited
forward displacement of the dural sac together with an
intense crescent-shaped signal behind the cord. One
patient (patient 11) showed neither cord flattening nor a
crescent-shaped signal. Two patients (patients 6 and 9)
responded to plasma exchange and have been reported
elsewhere [5].



