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[
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1) FK506 was not prescribed 6 months later.
2) Patient was transferred to another hospital 6 months later.

3) Patient has been under treatment for less than one year.
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Fig.1 Relationship of 36 patients with FK506. There were 36 patients who had been treated with FK506 for at
least one year between 2001 and 2008. Thirty—four patients were divided into groups A and B consisting of 24 and 10
patients, respectively, while 2 patients were omitted from this analysis because one was transferred to another hospi-

tal and the other has been treated for less than one year.

IVIEDRICHEESRTELLEBHEIMNEZAR (N=
24), BifEE Oz iERPIL: L210W%2BEE L,
1EBRCEROLDBHTE R o 1R LRS- HM
MIECHE 21T » oA L7 (Fig. 1). A
HLBEOBEWER T+ Table 112F L 7z,
PSLIZFK506 x BM#ESF T A&tk h, QEHY
(~1%) KPSLOBRBETELH LI », @FK506D
BEMME2ED L E BFICE - T PSLOBRZER
TELPEL 2R, FKEBNDEHERUIELSERE
Bl MIASRIZARD2361L L, Fisher EHRE
kWﬂcoxonﬁﬁ%mv‘fﬁﬁﬁﬁ%’éﬁof:.

& £

ABUP L BRIV OBM IR, BESK, B
REOFE BEDCHRBH I COMM, RE» 5K
HEZTTOHM FR6ZS5RMBER BRELO
FE506% 5 MGER T TOMM, MRHE D H» 5 FK506
BERBTTOMMICEEEZIXR D o7 (Table 1). M
—HEEDDH 5 DIIFK506 DR SEHTH o7 (Ta-
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ble 1). ABIC 26, BECIZIAOLRNRECRE
AEEL TV ABO2FII1E, SHETRE £he
hi1ok (B7ZE20#), 138 (REITHR) oL xR
WHFFREHT, CH50bBRMMTH-7:. BBO1
PliIsRBREORBEBRGEMG THENETH S
F, FHEToTwhdrosz T, AR MUSK
REBEOTODERERITL TRV IFIOEENE S
hTwiz. —%, BEOFK506 D5 $I0BEHE LT
i, 2V oy h AREES MbE BAOBRREES
B34, BEREM (DM) DOE/LH A, FREREL
#l, TOMABROIDAR, FREOLL A FIE, #E
B TEROBE) - BELSIXERENIFATOCH -7
ChoBEOBEWANCBWIERELZREERISED
irofs. i, PIEITORMIE, 12 BLRAN3H,
3 x BLARA3H, 6 » ALAD2H, 1P 2HT
Hols.

ARDOTPHERUBICL Y IFEDRRESERTL
L1 ERV-238%, FKS06#SBE» S 1EMIZHE
BL, PSLESRO#ER: R (Fig. 2). 2350FH



Table 1 Comparison between groups A and B. Fisher's exact test or Wilcoxon test was performed for seven items.
There were no significant differences in six items between the two groups, while the duration of FK506 treatment
was longer in A group with a significant difference.

Comparison
A B Aand B
between A and B
Sex (Male/Female) 8(33.3%)/16 (66.7%) 5(50.0%)5 (50.0%) 13 (38.2%)/21 (61.8%) P=0451"
Age at onset 45.1(1~78) 37.5 (8~865) 42.9 (1~178) P=0228"
A 14 (58.3% )9 (37.5%)/ 6(60.0%)/3 (30.0%) 20 (58.8%)/12 (35.3%)
Thymoma ( +/-/no operation) P=1.000"
1(4.2%) 1(10.0%) 2(5.9%)
Duration fr t to
vixation trom onse 2.46 (~4.8~117T) 1.64(0.2~4.1) 2.23 (- 4.8~1L7) P=09017
thymectomy
Duration from onset to
. 3.3(0.1~21.9) 4.08 (0.1~14.0) 3.63 (0.1~21.9) P=0955"%
hospital .
Age at FK506 treatment 53.96 (18~179) 52.6 (28~173) 53.56 (18~179) P=0722"%
Duration from onset to
8.87 (0.5~29.2) 15.1(0.3~35.0) 10.7 (0.3~35.0) P=03067
FK506 treatment
Duration from th ct to
vration from Hymectomy 6.76 (0.1~20) 12.01(—-0.6~34.5) 8.23 (—0.6~34.5) P=0.6487
FK506 treatment
Duration of FK506 treatment 3.63(0.7~7.8) 0.27 (0.0~0.8) 2.64 (0.0~7.8) P<0.001%**2
1) : Fisher's exact test
2) : Wilcoxon test
values : mean (minimum-maximum)
70
60
50
7
g 40 —— PSL of each case
E ~@— mean PSL
g 30
(7]
o
0 0.5 1 (vear)
mean PSL.  16.96 9.60 7.48 (mg/day)
P value 0.007*x <0.0013ek*
Time after FK506 treatment

Fig.2 PSL dosage of 23 patients for the first year. PSL dosages for each of the 23 patients are shown by line graphs.
The mean dosages were 16.96 mg, 9.60 mg, and 7.48 mg at 0, 6 months later and one year later, respectivel_y with a

significant difference.
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Fig.3 FK506 dosage of 23 patients for the first year. The mean FK506 dosages 6 months later and one year later
were not significantly reduced compared to that at the beginning.

PSL &3 FK506 Bi#ARF 16.96mg/ H, 0.5 % 9.60mg/
B (P=0.007+), 14E#1X7.48mg/H (P <0.001***
EAEBIET Lz (Fig. 2, Table 2). ¥-#H0#ks
ENOS0%ULEORENFTELBEINFATH - .
—7%, FK5068132.435mg/ B, 0.5%%#2587Tmg/H, 1
F1%221Tmg/ HEHR L, KELEEII 22 -7 (Fig.
3). L#L, 1H3mg%xRAT2BEDEEELTIIC
WA L7z (Fig 3). 14E#OPSLERIEZ @4 DBET
W% &, bmg/HFKiHIZ1H, 5mg/HLL E~10mg/ B
KiOWMEREIL66, 10mg/ B L E~20mg/ B KD
WEATELBZFESH, TR LOREITETH o
72BEII4BITH o7 (Fig. 4). 60mg/ B DKIBLRIRE
BTELVEBIOFMEIUTOEY THAH. BEILSTR
T, 2005428 haIc7 ) —EEih, ABEZRHIC
I ATRREES, ZLCICUEREL R . ThIT
I VI AFI—FEDATIY bu—LvEhTw
7z, ABE#&ICPSL 20mg/H TR L, 28 TH I
60mg/ HIZ#EE, 3 A4 ICFK506 % 3mg/ HiBHN L 7=.
PSL 60mg/ B D5 4 BHEE A & 50mg/ B~ & BTk % 44
O, 1081ICiE1mg/ B, 2006 END1ACIEHRT LA %
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72, PSLEWE{bO b o7-BEIZ6H), #IC7.5mg/H
DEEL o2 BEIZ1PITH o7 (Fig. 4). PSLOK
5BEROT I LATELBEEII23FIF 16H DK 70%
THol-.

FK5061C & A PSLOBMEBMRE 1ENS5EH T TE
PrL7:. Table 2I2BEDPSLESE® T L. 40
DIRFTTIX 1EMU EFK506 25 T&72230105 5, 3
Pl 1EL L2 ERBOREF, 28 YEC - DHS
BT, 1APHEEROEFICEVFIEE R o270, 2
FHROBENEL R TEBERIILIBTH 72, 34
BLAERITI3F, 12B LB LD, wTFhiis
HE» W erol:. 5ERITAFRAL T8BIEZ S
T2di 1B ADEPICL V4411l » B THIE, 36
RAFELD S ERFOBREFOBETH o7 wTho
BEHBIZBVTHPSLIZBELR B ZH#ETE 28
2~3FE LI Tmg/ HRIRICHEBF 2. 72, 74D
EBRELTVWEEED SFFEL, FRK06I3EMTH D
LERICKRETHHLEZ D, 5EMFS L-8FICE
T, FK5063RMERE ¥ 5 E25mg/H, 5E %I
23Img/ HEARETH o7:. %8B, HAhRHKE &



PSL reduction (mg)/year

Increase

4

Number of patients

Fig.4 Change in PSL dosage for each of the 23 patients. Sixteen patients showed PSL reduction with a range of
1.25 mg/day to 60 mg/day one year later, while no change was seen in 6 patients and an increase of 7.5 mg/day was

noted in one patient.

Table 2 PSL dosage after FK506 treatment. Dosages of PSL every six months for one to five years are shown.
Mean PSL dosages were significantly reduced compared to that at the beginning.

FK506
treatment 0.5 year 1.0 year 1.5 year 2.0 year | 2.5 year | 3.0 year | 3.5 year | 4.0 year | 4.5 year | 5.0 year
PSL (N =23) (mg) 16.96 9.60 7.48
P value 0.007** | <0.001***
PSL (N=17) 17.79 9.60 7.82 7.029 7.132
P value 0.011* 0.004** | <0.001*** | 0.001**
PSL (N=13) 20.00 9.77 7.96 7.788 7.212 7.788 6.769
P value 0.004** 0.002** 0.004** | 0.002** | 0.004** | 0.004**
PSL (N=12) 16.67 10.42 8.63 8.438 7.396 8.021 6.917 6.25 6.563
P value 0.008** 0.004** 0.008** | 0.004** | 0.008** | 0.008** | 0.006** | 0.005**
PSL (N=8) 20.63 12.66 10.44 10.313 8.75 9.688 8.031 7.344 | 7.656 6.563 7.813
P value 0.031* 0.031* 0.031* 0.023* 0.031* 0.031* 0.031* | 0.031* 0.023* 0.039*
N indicates number of patients.
P value is obtained by Wilcoxon test.
HbAle iZDWTIZZHMICHZE S T Wiz, i £ =

PERETH o7

MGOEEEICIE, ROXLLTORIY YZAFT
—¥%E @QPSLiREDAFud FE QfREIMGIE
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(FK506 & CyA), EHED L EABELLTR, @
methylprednisolone, ®%EZ 07 ¥, OO
s, QIEREEIETFoNn Y. MGHEROERI
Fappdsg o 2704 F¥E (PSL) OROKSTH2A,
BEREROBE, AT T4 KV ARENLEILRD.
L LEIWER (BER®", BMEE BEE BRER
L) % ZETHERETERVEESL, MG HEE
Lhnilbdh SHLIBEOBEBILIZED 2V,
PSLOFSIIEHICHEEIC S E2E/F %\,
4EO®RETIE, FK506% 5-RiaH O 1EH T236
H1661T, F116.96mg/BH57.48mg/ HET, T4
HH9.48mg/ HOPSLOBERBRD, £0H LD 116l
I PSLENSOB U EZROTIENTE, FHEIC
B eEREEE. L2rLids, bEbEPSLORE
AT & - BEC, FK506 % H6F LoREMERHa ) v =
2575 —EEDERBOERUVATOA N7V AFE
REEF/OT) OREFEEOHAFEEL T2 TEE
HIXBETE RV, £0 5 Kawaguchi 5 (ZPSL DR
BICEIYVMGEROBRLAEBRROD D 1THIDOBEEI
2WwT, FK506 DA Z HE L T 5. SEOPSL
DREDTEZ16HD %5 H D161k 60mg/ H #* 5 Omg/
BNt EZ2ikE5hETEL ThHFK06 DEDZE)
ENEIDPABETHA. LA LFKE06DESIZLINE
E%PSLOBENTEEL 2D, 1ERITIZBRDEET
PSLOBER A TE /2L ¥ HPonseti 5 OEHEDH Y,
RLUTERREMLIZEDNZ V.

FLFZ1ELWIEHICME, 2~5FORMICER
FK506 DERMERETTH I LA TE . HERABRO
F3YPSLE H°16~20mg/ B, 24 % &7~ 8mg/ H,
FD#% L 6~9mg/ ADHE5- B2 HFTE 7 (Table 2).
SEOFRIZ, HESFEMICr2b6T, 1E£ICIETIT
PSLE#¥BTE/- L) HidTada b OE L —K
LTwiz 37, FR506%5-BOPSL (12.5mg/H) 7%
EEELXFHoTRLLEDIZ6 2 A (9.0mg/H) T,
FOBIEERL, 3FEHEI8.0mg/HThH o7z T 5Fu-
rukawa 5 OFEITFLL T W7z,

4132009412, CyAR &5 L7-9BIOMGREE I
DVTHELZY. EEBHZBRFTIEITo TRV,
CyA* Bk T5 2 & T10mg/ B LD PSLOBE DT
&E7:3BLPSLESRALZVIREBLHERL T2 16l%
A#hE, PSLOREN10mg/ BISELZW1HZRRE
HBEEL, B56 (#956%) = CyAFRBILHE L.
BIERICE Apibid2fl, PSLOMED 1, &Rk
DICEWAENLFITHo7:. SEDIGH DR T
i3, 2361 (#964%) HLELULOMKFXSHTETH
o727, EBICPSLOBEICE - -BEIL166 (M44
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%) Thotz. LrLids, EREXENLDIZIEL
W72\ BICFKE06 2 FIE TE - BERLERLLEICH
RVWBEELFEYETNES0% (18/3661) THAE. F
LEERHBIC L AhIEEIIH33% (12/3661) T, €
DD bBEENRERE Lo LHEIH42% (5/126))
Tdho7:. CyA&FK506 L OEMEDLEICE LTI,
CyAD» HFK506ICEET 22 LIl& ), PSLOKEH
ERPRERVEEROBBITIEL 2o/t ToHED
HH2Y FeDRIFTTIICyADERSBEE IS A2 L,
FEMLFHETo TRV ORI EETH - 7.

FK506 K. U CyA lZ A EMG B E IC BV TIRERFT
XDEBETHAY, LHEOEHE—BREICT A TR
FoTwiw, FLESTIAHHICHLT —EnEE
Eav. WEXE L MGEFRICBWTEHLL, %I
Hitk, REMICHTAIEFTVAE2ERL, B4ADE
BB L EREERITT A LENDH S,

1 Ed

PSLICFK506 % f 352 Lic & Y, 36514 164
(#44%) DBEIBVT, BEIFRICPSLEZRE
THIETEL F7 BFELERERMBRSTOLAMY
LREWTHATEL

(&)
(— %) (Fd%)
cyclosporin _ AF—F
methylprednisolone V) + X Fo—)
prednisolone VA =24
tacrolimus Tars7
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Thirty-six Cases of Myasthenia Gravis Receiving Treatment with Tacrolimus

Yuji Mizuno, Koichi OkamoTo

Department of Neurology, Gunma University Graduate School of Medicine

The treatment of myasthenia gravis (MG) has
greatly improved since immunosuppressive
drugs have been prescribed together with pred-
nisolone (PSL). We examined 36 MG patients
treated with tacrolimus (FK506) between Sep-
tember 2000 and May 2008 in our department.
As of December 2008, the number of patients
treated with FK506 was 18, indicating 50 of con-
tinuity. The details of these 36 patients were as
follows ; 23 patients previously or currently
treated with FK506 for more than a year, 10 pa-
tients showing side effects less than one year af-
ter treatment with FK506 resulting in cessation
of the treatment, and three other patients. The

mean PSL dosage of 23 patients was 16.96 mg/
day at the beginning of treatment with FK506,
9.60 mg/day 6 months later, and 7.48 mg/day one
year later, indicating a significant reduction in
the PSL dosage compared to that at he begin-
ning. The PSL dosages of 16 patients (about 70%)
were actually reduced one year later with a
range of 1.25 mg/day to 60 mg/day. However, the
mean FK506 dosages at these time points were
2.435 mg/day, 2.587 mg/day, and 2.217 mg/day,
respectively. Eight patients treated with FK506
for 5 years have maintained a level of 7 to 8mg/
day of PSL 3 years after FK506 treatment. We
conclude that FK506 is an effective drug for MG.
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BEZEDD I LMNTERY,

1. U Bta) (p-tau)

ok, IhEENEANASAte—H—LLTY
v At tau(phosphorylated tau ; p-tau) D & &
MR XNz, Tau ik C KRB EIB I iz 7 5
FA» bELTCSFKEELTED, AD Tidwe
{2 DEHTY VEEIN T B I TSN
T a7z, Ishiguro & 43, 199 BH D Ser 3V v EfL
X7 tau & Thr231/Ser235 AZH Y Bk S
N7 tau % CSF THIE L, AD THERICERL T
W3 EEEELLY, Itoh 5iF, Serl99p-tau
ZEWT, B 85.2%, HEE 85% LH K
PEEL TS,

2004 #1213 Hampel b A —BEE2H T
AD DZHBE L REEZ =20 VBl tau
ERTHERE L9, AD OZWIEES 85%LL
FicBET 2 EEIX Thr231 4% 83%, Thrl8l
T 79%, Serl99 T 60~71%T& —-7-, Thr231
Tid, AD t FID 0fFlicENTE D (DMK
% 88%, WEE 92%), Thrl8l i AD & DLB
DEFEBN TV (BHEREY 4%, FRE
64%)°,

2, REHEEPO AB(CSF - AP)

AB i3hX, CSF, M#BhTizEic 40 73/ BH»
Bled ABA0 L, 42 73/ BHIolnd AB42 k
LTHEHEL, Z8s#% ELISA(enzyme-linked
immunosorbent assay) C TEHBZ*MET 5%
MR E N T35, CSF - AB42 3 AD BT
BETT 2 LEEINH, Kanal & i3 AD 2 27
T AR, # tau EIEH» H TR, CSF-AB42
ICHS tau B EU7-EZEH L, non-AD # &
L7-&l5, AEREZRDBLILNTERY,
AB42, AB40 L # tau DRIERR 2 ARG DY S
ZETAD BHORELRERELEDB LY
T%, AD index(AD index=# tau X AB40/AB42)
V32 LT, AD £ FTD to&ENMTCEATH
5EWEINT V3, 2003 D JAMA (2T
RE k% 7 @ITIC T, CSF - # tau DM,
AB42 DIET R E D, BETH, CSF o#
tau & p-tau DI AD BHCOMER L HE
B L T8 h, —H T CSF - AB42 DETIZFE
RAEFHTOMNERLBEEL T/, CSF-

2010. 2

AB42 DIETIZ AB DERE LS ( BIE L, FAERT
BETOMBMHCEEL TwIbDEEZ LN
CSF - # tau/p-tau DM Z OB IZBHEB~D
X = LEREBROBLICIPDE LD EEZ
S8,

3. ZOMDOBRRERONIFT—H—

@ miEhD AB40, Ap42

Mayeux & ¥, [0 AB DREFRFRIZL (3.6 FiE
HAE)2REL T3, AD 2RI L /- 64 FEH
ERFEL o7 105 Bl AB42 2T B L,
AD ZRE L -ER T AB42 BESE I L
Bodic i, i 530 FiTHER S 1,
M#E AB42 B3t > bfr 25% DD AD HIEDE
BRI 2 ERL, LOORERDOFEIEL
ZEDH St &7 ¥, Matsubara 5 i3 178
Dy IEBRE, 100 Fi0 AD, 241 BIO@EEN
BT, Mm% ABR40, ABR42 2 HIEL, AD ¥
FEMANCISE ABLERL, BlL LOIETT
ZLEERLE, COBERE, YV REREBEALT
WAL ABTELIRELVIEERLTVE Y,
% AB42 1%, AD > MCI EFIORNZE BB O &EE
BREPET 0L F 7yt 05— L EHENE
v 2 &, amnestic MCI & Tl A LR L
Tw2 I EMHSIc AW,

@ AP oligomer

AB oligomer & % \»ix AB -derived diffusible
ligands (ADDLs) & BRI 2 /NS s AB EESEEDS
EEAEEREEEREIL, BED long term
potentiation DEEZ LI T I L BHMSN T
%3, Zd AB oligomer i3, MCI % AD BE 0
B oHRLTBY (EHXEOH 70 ), M7 o
AFEBRT3>7ATREANN7 I AL FOIL
BRI ITEIEENA SN, AR I T 2AE%
fFrcticdh oTgEEsRELLI LD
5, AB oligomer i AD IZ& 1} 5 fEHEREED
EEOREWE L LCERE N T %, Nano par-
ticle-based bio—bar code % ‘> 7 BKE O R E
FEMAVT, 1580 AD#L 15 FIOREEHT
ADDLs %2 H# L7 & 2 5, ADDLs i3 AD #C{@
HEBCHRLERL, BEEHLOA—1N—-5 v
THPHwI ERRENLY, THEENR
AD D8 F=—A—L LTHEHIN TV S,
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® a~synuciein

a-synuclein B REE NS —F VY VRO
PARK1 ¢ PARK4 O FRFEEEFTHY, L E—
MEDEBHRB A TH S Z LAHELIICENT
V3, $ 7, 20 a-synuclein i3EMFERIZL E—
MEIZEENTWA Z EPHESINTED, CSF,
MEFEELTED, A—FYVHELEAD LD
EANEHNTHEHLEILBRHA STV S
NR—F vy viREED CSF Tt a-synuclein 43
BTLTEN Y, METIEML T2 L OFE
BHHW LE—MERELTDe—A—L LT
DEREIRDWTSEBOREIFLNS,

@BACE 1

BACE 1 12 ABRiIBR{&E(APP) 05 AR 241 b i
TEEETHH, ABHMICIX, £T 0 BACEL
kB LSnEER S, FERHMS AD I
BOTHERICEMLTEY, NMAv—p—tL
TOHAESHEI NS,

® Neprilysin

Neprilysin %, Saido 5 X hER I/ ABD
SEREETHY, MEEELIETTIZEL00
CAD R BT A RESEERINTLE Y,
Maruyama & I3, neprilysin % MCI, AD @ CSF
KELTETFTLTWEILE2BELTED, A4
Fe—h—t LTAEREDHIRE NS,

(® Isoprostanes

F2-isoprostanes &, 4#BELIEE KGO
Blrw—h—T%Mh, 2000 F, AD BEDMmME>
CSF T L CTw 3 Z L e Xz, AD &%
Bz 35> T F2-isoprostanes i LR LT& Y,
AB42 & F2-isoprostanes DFE DA S LRI
&b, FTID & AD ERITE 3 L RES T
38, F7, PS1ZER AD fEMD CSF iz
1&, F2-isoprostanes ‘& L& L TE D, APP D4
BRICPHPDOTVRELDEBELLNTLE Y,

(@ Sulfatide

AD O ABEE Iz 81T 2 sulfatide D EEH
BREZ N TV 5, electrospray ionization mass
spectrometry (ESI/MS) iz X % AD B 47T,
sulfatide {3 AD @< —A —Da[fEEXRED S
720 & 542, MCI FEMI T3 sulfatide 25 KRR AYE
IKBWTRBRETLTEY, KBHHE 58% & &
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T#R L7, Ceramideld, sulfatide BEHE#Z
L7%icE U 29ETH 528 MCLESIOKRKE
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(BEER#9#% 2010;50:151-155)
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650%, ') ~ 73k 240%, #¥ 70%), RBC 332 /i/ul, CRP
Omg/dl, Iit 5Smm/h & EFizA ED %572, 72, BUN
265mg/dl 25EEE R L7z IAHE i i 45 1k 2 b & O i i o1
BRETOEFIL, BREEOSHZRETLIEEEL &
e ol BRIEEROIEE Ch o 7o SR E CIIMA
#1/mm’, A 88mg/dl & ERH L7 SEEFE TH o7z O
BN WEXBREFT 25%ECTHRETLHMEREL
HOBREHRRIIAON 2 H o7 BEER MRI T, FLAIR [ {§
THEAMESEECEESESREALDLOLT, Kk
B, 5, e, MEOESFIILS N Lo B >~
F 7774 — (SPECT) CHHEBEEDOMFKE T £ A& 7.
MIBG LY ¥ F 77 7 4 —CREHHEO.LEHERERL (H/M
) 139 LT aAEDY,

HEMEEERE CXEMNEGHRE T mME 155/78
mmHg 2532 5 5712 79/41mmHg ~MET L7245, et
85/5 6 93/~ L7z, FhBromdb V7 L+
Yif Ll2ng/ml LR EEARL, 4L 10 50 FRIGT S
ol CVRRE216% EEEET LT/ Valsalva
RETIEFE2HIIBI2RM\OLEARIIL, F-Ea44
BUAsA—N—va—bERMLA., YAMA M) —Ti2iB
EETERERE /S Y — AR L7 I— FEREICL iRMR
WRETIE, FMBLUTOASREE FRICRIFR T4 &
w7z (Fig 1). HEROFERSERIREF370C TH b

Fig. 1 Todine starch staining test shows a distribution of
anhidrosis invelving in thoracic, lumbar and lower limb
regions. Sweating is completely absent in abdomen and
lower limbs.

FERR#EE 50%3%5 (2010: 3)

BT 376C ICERB LTV, TEF NI VIZE B %
FHEEAB CIHBAMRITEAEOON > - THRTYH,
EEANEASORTHFRE SN (Fig.2)

FEpREE - LEL Y, BERRIEREZEICEZRATIES
CCRTFRTICE D ) REHHEEICL L) DB EZHL
ARRIBOZRE 26C IEOLIRE L. TR AK
BAaLLbo bt 38C LEDEKRIZ FIHHEFER 369T
LETEm AR L7z (Fig. 3). L2 LAMAZ #2572 - UK
12 38C~39C GICLA L. BEOENImE L 28C~32T
Tdh o7

AL+ 7RIS BENE,» o270 L-F 3244
HEEL, X5ICATFI—-N-0-AF VEEEEE (COMT) H
EELEMML A 7THROEHE O 20N E) F—
vavEREL, EBREONELR -2 L L, Thbo
R D ERICEREALNT, AKRBEALN X REER
DETRMABREAON o7 Lo, 9AITERL/
A, FHRIBOET &L bI2) DBIEEE L -

£ =

AAEGIIDBEERER, SEARREEDSZ  L- Py
BRIGHBTHLI LN —F Y VRESH L B
fERR 12 FEZEBLTHEN, EAFIZEFOZ2NEHHOARIZY
MZ LHERTAEERE AL O BRITRE L UKRETI
HImEk#E%, CRP &fliz EOREMRERE, EHEDORY
FESC HOREMEEL EORERRBIEIETEN THo 7. &
DI EHLBERIFERTELL, FHOBEHEE)S
%908 ThHL LML ) OB RACEZIRTREE
ICE Lo THBERT LI &S BE SREErL5E
TELZ ECHAERBEBEEICL2BRFETCTHIoBAEA L
L DHEHH B, FEFTOEIMENE, EREOEE
MEEEY ALY, BEEREZ VD ODORTHEEH KL
TTET, HELTWwA 72 ZFiRATFY 26T ICHFMESh

Fig. 2 Sweat response to intradermal acetylcholine injection shows normal in the patient (a) as well
as healthy volunteer (b).
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Fig. 3 Maintaining the room temperature at 26, Patient's body temperature decreased during
hospital admission. His body temperature started to increase again once he went back home,
where the room temperature was higher. His body temperature remained high throughout the

rehabilitation. R.T. = room temperature
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Abstract
A case of Parkinson disease with heat retention due to sweating dysfunction

Yusuke Hazama, M.D., Yasuhiro Asou, M.D,, Kenichiro Nakamura, M.D.,

Noriyuki Kimura, M.D. and Toshihide Kumamoto, M.D.
Department of General Internal Medicine ITL, Faculty of Medicine. Oita University

A 7l-year-old man was diagnosed as Parkinson disease at age 59, and levodopa therapy was started. Eleven
years after the beginning of treatment, he noticed high fever (380 ~39.0T) in July, but hyperthermia spontane-
ously disappeared three months later. In early July of the following year, he was re-admitted to our hospital be-
cause of continuous high fever, despite no any inflammation. Neurological examination revealed flexion posture of
trunk and limbs and short step gait. He also presented limb rigidity, akinesia, and resting tremor during off period.
Routine laboratory examinations and radiological examinations showed no remarkable findings. Autonomic test-
ing revealed orthostatic hypotension and anhidrosis below trunk and lower limbs. By controlling the room tem-
perature at 26C, hyperthermia showed a marked decline. In despite of no reports found associations between
heat retention and Parkinson disease, in this case we speculate hyperthermia was caused by heat retention.

(Clin Neurol 2010;50:151-155)

Key words: Parkinson disease, autonomic dysfunction, thermoregulation, sweating dysfunction, heat retention
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O » A L 7diRIAED 1 5
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Mg #EE R EE K RF

BE EME ST RBURT, B AR BEMETEEALD, ARL L BARE CERBREMLOMBRE
%, \EMR TRES, Bz h0L L AEREEAMNR, TEERERCREES LY, DRRER 2T
L7 BB TEERBRICABE—RIMTA »ARKEE (periodic lateralized epileptiform discharges : PLEDs) & &
L5 EBRIC, BEMKEL PLEDs APEIL THERL, MTAPAROBRSICTHEONREREAED, TAD
AMKSBERREEEION:. DBRRBMAOBEETIE, TAPAHRLEERREISBICE{DENH .

(EEEEMR#E 2011;51:135-140)
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FEF R ABTADAERRE (non-convulsive status epi-

lepticus : NCSE) 1%, HHEZEBMBHERILZVLOO,
—MWICEEREE L D bRV RBIEEREBEICELLS
REREELALOLIBAITAPADERKELEX LA TY
5V NCSE ORAEERIE, Bk, BE LR HROEE%R
Flbb LEBRBERESZ VY, ThEdl6TAPARSE
EEMIREE (aphasic status epilepticus : ASE) 282+22 &
e, TORAELTHOERENS N ENRESRT
Wwaa - 4E bbb EES—RTA DA RIKE (peri-
odic lateralized epileptiform discharges : PLEDs) % & & %
v, ASE £ WA LB RMEO—F 2 RBRL-OTH
£13.

iE Bl

BE 5lE BE

THEY¥ SHEES

BEALEE : 1990 4 : B B BIAF &, 1996 4 : B (B&H).
2000 4 - PO —VHIFREE.

KR - EEZL. MEESBLL.

BRE 200510 LBLY, 3TCHEDRBELLEDT
vz 10 BRB(ELHE), FRLOLENELT, BT
heBRE*T5L 9k B0 HETHAL TR L2 A
EREEN EEBEPIZENTE SRR

L. BlEE SHEEZOYESAZDLALZVD, #
4 BICSBER L o 1.

ABERFIE © B 165cm, {AE 60kg, IM/E 116/60mmHg,
BR¥E 70 Bl/% - %, KR 375C, MEICEE R L. BBEHIC
FEMRESD. U HERE L.

EFEMTR - Ei#lEE (Grasgow Coma Scale (GCS) : 13
M E3VAMSG) % A& & ¥, Mini-Mental State Examination
(MMSE) 2 7/30 L EFLTWw7. REORBH - 7oV
TA—ER-NAD, BB LI UEHEESEESD S LEEIR
TEY, BMOUIHEES LA L OBREEEN) 20bhi &
B, RiTdAED o7 T AR - BER S8RMELE
e LIHMERERALD:. HABRRICEERRIZA
DT, BMBRIBEZRI o7 BBRTIE, B LTRICHE
FHIRETLSOFGHET 2L 0, B, HTHIZI A2
O—XAROTHEER A LDl EREHRIELTERT
TLEL, WUREHEA L DL o720 GRERS S EELT
Wi BER BEHEREIEETH -7z OB HEE
Bliiat i o

ABERRERR M TRk 325 5/mm®, Hb 115
g/dl LB E A LD mBAELETIR, GOT 550510/,
GPT 10451U/1, +GTP5161U/1, LDH5131U/!, CK 11,1471U/
1, CRP 16.26mg/di, TiEM IL-2 A6 642U/ml, & LH %4
L. ¥/, ¥ 3Bl B2 BI2 ¥8 HE YLV UE
FIEEETH - 72, BE T, fibrinogen 872mg/dl & LR
AL O REMFTE, OFOFZKGE Vo< b4 FE
F. HudsDNA #ifk, 0 SS-A fufk, MSSBHifkLR L D&M
HOCHAREE TH- 72, FRBBERERIEE CRY /o

*Corresponding author: KA KEEEFESARIFE 3 HEE (T8I9-5603 ASEEAHRENEA>E1TH 1 £4#)
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BREREREY 51525 (2011: 2)

Fig. 1 Axial brain MRI obtained on day 4 (A, D), day 27 (B, E). and day 83 (C, F) after admission.
(15T, TR=9,602, TE=157.5)
(A, D) Axial hyperintense on fluid-attenuated inversion recovery (FLAIR) images show abnormal
lesions in the left medial temporal area and basal frontal area. (B, E) Axial FLAIR images show
abnormal lesions in the left medial temporal area, basal frontal area, and cortex of superior
temporal gyrus. (C, F) Axial FLAIR images show resolution of signal abnormalities in the left
medial temporal area, basal frontal area, and cortex of superior temporal gyrus, and show left

hippocampal atrophy.

a7y YHR, 3 TPO HifFIZRE Th - 7. REEE~ —
H—3BEETH Y, Hubitkb BETH - /2. BERIITER
BT, WIE 190mmH.0, #Aa%k 148/ (HA%EK 148), &EH
15mg/dl, # 74mg/dl & BZIROMIEEIEL + A LD 7. 1gG
index 13026 L IEETHo7/:. F)ITru—F N> Fidk
BTIL) VIEREEAD ERE 2D o7 BRALRRY
4IWA (HSV), B PANLNRZAYT AV X 6D PCRIZREMET
Hol:. ME- - -ERFEE HEEEER - EEBLUHEER
PCR T RTEETH -7, MBS TRESMTA LD R
Ao iz MiE B X OBER D HSV, KB 7 4 L R, Epstein-
Barrvirus, %4 b AFTTOIAL VA, L 2T NVITUVHF AL
A, LyFaY AL VAR, AYTAIANADORTHMEMEOEE
HEMIA L DR, o7z. MFEB LUEEOM I VS 3 VB
Z5K (GluR) MABRIZEETH o 72, ABEE O MRI
(Fig. 1A,D) CidiEH, Rikik, BEE, AIEERSLE K
[, RISHEER E 2, T MR TIE~%ES, T. %M % FLAIR

BTEBEFHAETAMETA LY, GdEEDRIE 2o
7z. " Tc-ECD Bl it SPECT T3 HIFEIE MBI ER A & Bi 58 3
THOMmMMET % 7~ L (Fig. 2), easy Z-score Imaging System
(eZIS) 2BV T HFIEFTDMFET 2 & & 72, FEER MR,
5% SPECT Tidw = v= v #f8li% 5 { 7 L AFER 12
BEMREIAL D072 Bk (Fig.3A) Tid, EAMRE
FRIZ 05~1Hz ® PLEDs # & & &7z, Mg CT A F v > Tl
Hlti 82,3, 8 LMl %45 % A b 72, FHE~B BRI CT A
Frr, HLEARE BEERECIEWREEIALDE
Aol

APEBAEA  SEE, E, EHMMNE BMERZAL D, B
PRAER & BEHREE, BEEE MRI BT R & 0 8082 M % L 2k
L7 HEAKH (84%H) X973y 270¥ ) (10mg/kg/
Ex3E/H) O, SV 7aBEORR (400meg/H) % B
L, F72, BEHEARZ S 72550, ToESY v - ANNZ Y
LD (3g/H) SHEA L. BREGE. S8mHICIEE
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#i%BH (GCS : 15 41 : EAV5MS6) L7 1), 5 15 H T IR
DERFFLE L FENOBEE A L D7, BEMKLEILHE
L. MMSE i 23/30 £ 2 D IRBCTOHFAG S ETBIZB 4
BRI oz T/, REEMIEEL 5/ (HEER5) & IE
B L, IR TIEARBERFIC A & o 72 ek 5k PLEDs

Fig. 2 99mTc-ethylcysteinate dimmer (ECD)-SPECT image
shows hypoperfusion in the left medial temporal area and
basal frontal area.

51 1137

2% L7z LA L, 26 WL S RBEEAL DD LLED
ICHREEIRETH 225 SREHEMIARE LY, YRIEHRT
[FLE| %[V [UEav] % [AY v8] L L-EE
MR B L. BEOWLYE - 7oy T —
RN THB Y, Western Aphasia Battery (H & i WAB
JFEERA) TIE, FMBE 910, 3 L SE 0B 5.3/10, 15
17/10, MR 04/10 T H, BREMEEFEZE L2 O,
B PR CORFEEFETRETH Y, BRIZRNTHS
EEZ N (GCS: 15 4 E4VSMS6). #H 27w HICATH
WZHEE Y, B LR, ZOBICHEOFE~EHEST S Jackson
TADARBRED D, VTESRLOAHBI hWilE
L7z, [ BT L 22 SR L ER Th o 7245, BE MRI
(27 H) TRRASEENMO L EICIEHEHAEERS L
FLAIR TEGEFAE2TA2MEZH 2ICH w7z (Fig 1B,
E). 72, MEMECIEEERFORIE - L TEAR
¥ PLEDs # Ak oz, VTENRLADOHEEBI o7
&£ Z A, PLEDs 75HET A & E D ICRERERFELIRE L
(Fig. 3B). %i& L PLEDs 5F# L THHE L, HE L -&a5
5, NSCEWL X BREMEFELEZ OGN, D%, 1 AHIC
1~2 [, BHHEOBREHEELEALDLEENH /2. N
7 Oft% 1,000mg/H E THE L2, TAPANEEREEZ D
PRTIOIVNTEE 2L A, FBEEHIEL
% o7z 583 MHDIEE MRI Tl TADALEEDH
Feb L DITHMBEBEMIER EOREIZHEE L Tz 2 A
Belg & 0 dx & 7= MBHIE AR L Al B IR B I O R 12k B
L7223, FEBALOZEME % & & 7z (Fig 1CF).
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Fig. 3 The Electroencephalogram (EEG) obtained ictal (A) and inter-ictal seizures (B).
(A) The EEG obtained ictal seizure shows periodic lateralized epileptiform discharges; PLEDs over
the left hemisphere, occurring at intervals of 0.5-1Hz. (B) PLEDs are almost completely disappeared
at inter-ictal seizure after the administration of antiepileptic drugs.
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Table 1 Summary of previously cases with aphasic status epilepticus.
nator | yer | Ao | el [ Letpompiere Crm
Racy et all® 1980
Case 1 67/F Wernicke | PLEDs (05-1Hz) normal Unknown
Case 2 55/M Wernicke | PLEDs (0.5-1Hz) Lt parieto-occipital area Glioblastoma

Dinner et al?! 1981 60/M Global 11-12Hz rhythmic waves | normal Unknown

Rosenbaum et al? | 1986 60/M Broca 12Hz rhythmic waves Lt parieto-temporal area Infarction

Knight et al%% 1986 62/F Wernicke | PLEDs (2-3Hz) normal Unknown

Primavera et al¥ 1988 71/F Global Paroxysmal fast activity Lt temporo-occipital area Hemorrhage

Wells et al.l” 1992 45/M Global PLEDs (3-4Hz) Lt temporal area Glioblastoma

Kirshner et al2® 1995 50/M Wernicke | Ictal discharges Lt basal temporal gyrus Unknown

Primavera et al!® | 1996 44/F Global PLEDs (0.8-15Hz) Bilateral periventricular Multiple sclerosis
and subcortical lesions

Grims et al¥ 1997 49/F Global Spike and sharp waves Lt temporo-parietal area Infaction

Ueki et al® 2000 62/F Wernicke | PLEDs (1-15Hz) Lt parieto-occipital area Infarction

Chung et al2¥ 2002 62/M Global 5-7Hz rhytmic waves Lt anterior temporal lesion? | Unknown

Cohen et al1¥ 2004 26/M Wernicke | PLEDs (2Hz) Rt caudate, lentiform nuclei, | Creutzfeldt-jakob disease
and insula

Hasegawa et al® 2005 78/F Global Spike and sharp waves Lt front-temporal area Multiple ischemic lesions

Ozkaya et al2® 2006 53/M Wernicke | PLEDs (2Hz) Lt parietal area AIDS-toxoplasmosis complex

Present Case 2010 51/M Wernicke | PLEDs (0.5-1Hz) Lt medial temporal area, Limbic encephalitis
Lt basal frontal area

M: male, F: female, EEG: Electroencephalogram, CT: computed tomography, MRL: magnetic resonance imaging.
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