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TRAWT, BEREOERILET-oA. T4b
L, Bil% 24~25CIcRbE, 0-MWERICL

916

ot%, MHHPERE 1~ 2481 1% pilocar-
pine % 005m/ Z B Tk L., 14#HICHELAL
—EDHETIRE L7: Silastic Z FEBIZEA L.,
7 F%I\CE E o 7 Silastic Z BRI SHBET 5.
Z O Silastic I & DES N B SR & BHBEE
Tl 40 ficdik L, ERFBITEE Luzex 500
Z vy, sweat droplet iC X D fEL N
BEoROHK, WMMKEZS5x5mm DEHTHE
T5. ZONEREAOHESE 25 mm? iIZx$ 5
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sweat droplet {C X A RO, HWHMOMOILE
el BEEOBEL LY.

AIRDD 2 FEEOHRMOBEICENT,
sweat droplet (X 2 ROEMBEANICHL T
BRI Lo (A7) ZOZ LD,
RIIED & 5 K BUR O B R 0 B3 TLIZTBARE
FEBEMBETLTWAZ LAREN.

5. RERER{FROHRMEREDIRE

wiZ, bhbhid, FEMBEOREDICE
VRRL COREETY, #EZEa Y Po—-0
LHELA®, FE#Roadh/ V7 FLEY
i, REBRCELEBEHTH 1A, FET
o, REAKBBOTAX=V-1NV T
Ly ¥ (AVP) id, BT U BMHEB
B (p<0l) ZAEL 72 105 HDZEAY head
up-tilting REEZ1T- =B, FEMECORY
MBIk, BEEBCHLARICEETH -
(p<005). AL &b, KWHMBERICIIZR
FARREITERBICIH A Z EMNRB SR,

6. Arterial spin labeling Z U/
REREREICH T ARMAEO®KRE

FBRAECB T ARMEOE{LERZ 27
®, 3T ® MRI #H\v:, Arterial spin labeling
(ASL) ZECTHRETL &R RESRBERICIE
HETHEZHLE L-MTET AR SR,
7, MUTF IS E GRS 30 SRICIE,
RIEBAZIC I mA A S h:. HERTRIZEH
MBREECHBRLTOALEITHY, KM
LHEBBRLOMBERL TR DLER
LHhb,

BERIZE->T, FEMABEICBIT L2248
B, FAROEENIEHRINSZ LICBEEL T,
LIS ORH L L EEMERICHT S
RELTILOIREINTE, FEHFICLS
PIRABERTOELE L DX 5700, FHllf)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

FEEBRELREAORMITICRIZTHES
arterial spin labeling (ASL) H:TH®L&H
L7219, Smsspinid, BUSAM, weih, MIE.
HWRE Loy RISl 10 747, HASIEHE
WSt (BREE020mm #KES0mm) % H
Wi, RMFEDOEEH &, 3T © MRI 2w,
pulsed ASL &Iz X b, Rz 1 BORMET
44571, SABAT, KM 55 - 1055,
BB TES, 154 - 30 F#£I1C 6 BTV,
METFMRELZITo 2. FEMBE, BEAL
b, FEHRHFRE, BB IUHRK #HKT
BoMBEHEMHFHLS - 105THML, X5
I, FEBBECIE, SR TEEKICEIBM
OMFHMAFERLTHE Y, AHEORBEHIC
LBEL, 15+ 304#%Icd, RAERC MMM
AL T, Dok &y, SEFILHT
FEZAL, FRMOBETFHICHFSELTNS
WREHE SRR S .

7. TOBORE

I3, Burstein 5D 7V — 7, FEMIC
) PRARROELEHMCRE LTS
A, FORTEHRMEROPEO—DLEZ S
NABRTHICHT 2RV HS. FEMTIE
BHEABET T2, 7 v b TEHERRL -,
HETHRD=a2—2 CFost=—a—uv
M-I A2HAR, §5(C cholecystokinin type B
SARBEH O 2OV THNTASLO% 8
WLz, Shid, REROFREETASH
AEMETOEFNVEEZ 6N, BEGRRD
EAFFBERTRI - TWAZ LERBRLT
w5,

T, Mo, FEKRBRETRERILY F
4 %% 5 1L, sphenopalatine ganglion block
TS, FHEBRT 24, Turf=
TIEE{LEZWZ & X b, sphenopalatine gan-
glion 2 6 DRIZ BRIV FENBEZERO
BAEICBR L TWA I LR LAY, 46O
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id, FEBORECHES XU EEo &R
BRIVMELTWBIEERLTEBY, 540
HEDREIMFENS.

-

Dl REMEBRMEL T —<ICHIRLZ L
TELERZZILEODILEN INOHOWHE
i, BRERBAFHENE, HEERXEHZE
AE BERHREREEFOSOEERE
DIERAMAOHBYTH ¥, S22, BHIE
KT LARERICERALET.
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1. Parkinson#® (Parkinson disease : PD) 0
BR#&AEN®

Rotigotine /3 v F D RIER W RERBHIZRIZTTHRIID
Wi, Rocchi 6% 2081 @ & L TRUKRER 1 #
NARER, REERERE, N Ry TRBEEKEL. 20
ERM B CTRAERBUCH TR 13 E . rotigotine D Ht
BEICH L TRFLBFEIR SR, BITHPDIIHLT
L-dopa ®#l (levadopa/carbidopa gel) ®+ Z§Fiik Atk
VHEBMFE BH ERRBRICRERTESIENSNL
L-dopa WA O+ ZHBEAIC L 2R CHEME T RIZEORK
Siche&l, 522 BRUIEBVWTHHBIZATH - 2288
FIF LB E kAR LD 2.

T PESRICLLEBRT, ghrelin D BRI S 2ED
HICES s h L-dopa D HPFBBEMFEHELHE Y
L-dopa t DARMEEAZ LR X442 LY H 5, 4. L-dopa
THERINTVSPDEAIZX L Tghrelin D GHE %D R A
2% (N

B EE SRR B (deep brain stimulation : DBS) M H
BECIRIZTERCIOVWTHE. RREBERLME LSO X
N7 P FURFICL AR CPDOLEAMRBGREEIZ S
LARERBORIIUELL LTS — 5T, DBSIZPD®
LBEHIIREBLRIZELVETI2HEL D - 20
Guimardes 5 (I DBS RIS EINMT ARF L LT, &
Bets, HRTHARRIE FRBHEICBII2 /707 L) P 4D
HEBICL-TELBETHERERL (BR).
Markaki 5™ {3, DBS # O k1 3} i A if1 * ghrelin %° leptin

(REH5M 30 1 431-435. 2013)

RIEL OHMNH -2 NS, DBSROIhGRTF K
DEEMMAETNMICER]T2TEELHBL 7. Arai
O IIMEAPCO B EI & 2 BHEEIRAE 2 83 L. L-dopa
37#) (levadopa/carbidopa) i3 HHFEIZEEE RIZE vt
DBSIIHHREE L QB XL D LR~

I, (EOIEREREEREY
(postural tachycardia syndrome : POTS)

BROHERHI S, POTSTIR-UBOERBIZ L 5.0l
EFTHE/EINATAE*. Shibata s (23 » HORPH O
B rL—=> 72 o TPOTSO AN BRE T A ERT 2
etk ERNIHTALMBERGEIXETLIZLEH
6 MIZ L7 Coffin & (34 4F 30 #] (Z desmopressin % &
05 L, REFRBLHORRSLEHRERYUBT 5 L@
L 7:. Kanjwal & (1 & & £ POTS iZ & ¥ % methylpheni-
date™. octreotide'”, erythropoietin® OJREFBRHL. =
NHDBFCTHOFRTHAHILEZRLA.

Mathias 5 IPOTSORFENH T, KEDERFNE
WEIZ2WTHRR (Table 1), WL EMLEET T
POTSO F#IZBHT. S OBFERPMRSELLAICLN
L. 60%IERV MBS 2HOBELAVMIIEABRT LR
#L7:. Zhang 5™ i3, midodrineil & 2 H@MIHEIH &
NP RBECRYRO Lo BEICHMR L. midregion:
al pro-adrenomedullin (MR-proADM) 2 BETH -7/ 2
& 6. MR-proADM 3 5E A midodrine {# H @ 7 12§ 3L
oEHELL.

* Review/Advances in Neurological Therapeutics {2012). Autonomic Nervous System Disorders,
“ HEERRKTESBPEANS  Toshimasa Yararoro, Nobuo Araki : Department of Neurology, Faculty of Medicine, Saitama Medical University
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Table 1 Pharmucological trentment for postural tachyeardia syndrome (POTS?. Drugs are need when nonpharmacological measures

alone are not effective,

Therapeutic strategy

Reducing salt loss and /or plasma volume expansion
Vasoconstriction

Ganglionic nicotinic receptor stimulation
Preventing vasodilation and tachycardia
Preventing postprandial tachycardia

Directly reducing tachycardia

Lowering blood pressure if elevated and reducing tachycardia Central sympatholytic

Drug class or mechanism of action Agent
Mineraloco;ticoid T i Fludrocortisone
Sympathetic action on resistance vessels Midodrine
Anticholinesterase inhibitors Pyridostigmine
32-adrenoreceptor blockers, ideally cardioselective  Bisoprolel
Peptide release inhibitors, Somatostatin analogs Octreotide
Selective sinus node blockade Ivabradine

Clonidine

. B@REETLE (autonomic failure : AF)

HHEYAFEPDA LR 5 EMUAFI7THICWEKR 0 R
d— =R ATbR, B 27 FLF—Y v o %
FEUIE TH 5 yohimbine, RWRB/ L7 FLFY b TF
¥ AH— 7 —WHIER % 4T % atomoxetine DHLH., HDH\
BEEOFERIE ViR Eh, B TOIURNmEOX
LEVHE (BILBODUSMNIE 7 — 7 x ) HHf
MARBHOFRHILE > THARAEDSH 7. Shibao b ¥ &
AFDBRMIME* HELT5DTd L . LHMRERD
SEREMMT L LIMALTBRLRETHLE L (8]).
EHIEEREV DB —KEHATH ). AREIE B
HBIEDL S bR ERBOHRERETRETHL L
KDAF v 7RMBFNBEREMMELC2BROBEHTHD.
BUEM M TYLELBSICIIERSMEEHO RIER O]
HAREE Ly 27

BAMISSMUE IS T 2 0iEML Y a—Shio®, BitkE
MEDHBIZER S NS AFERGEEIBL O IIIEE
BAHEREER LLARERARICE > TR EENE %
BLEEBOTHES I NBZRETWE LV L, BRAfIRMH: 13
P TIEA O BB LBy, K<Y FALHE6~91
YFHITAI L BETHIEEOEDOREICEEE DL
nitroglycerin /3 v F T L. $lREh i+ L. F 1
sidenafil > B I {5 K1 @ nifedipine THMT 5 2 L L &'
LY (R AR

Iv. % ##

Adenosine 5-triphosphate (ATP) RERA*EBOEHRBIR
LHATHI LGNS, BHESOH (56%12
RAFHOLBTATPRERRIZLA2HE. 5V 2HH
Tay 7108 LR LA BRNOEBORVLD) %
B, 79597 R—RAt—H—%Hiihk ~R—2
A=A —DFEL HIEH I active pacing 8 & backup pac-
ingfHZTINIRD, LBORROAESHAZSALY. 20

&%, active pacing H#TI239811 88 (21%) (I, backup
pacing EETI2 41 12761 (66%) \hkBOHRBIEDHOHN
(/' — FH0.25), backup pacing B ThEIEDH N/
27 %1 % active pacing{=BEL 2L 24, 1FHOALBOH
BREHOLN:., NHOFEERDIL, HRATHORBRK
T, ATPRIEXBAXBETH 5 KB H (2 (2 acitve dual-
chanber pacing ' kB RO FHIICADTHLELL £
O, KERPEOEBIZ>2WTEIMERHE (BEARR)
DEHIHE 2, dual-chamber KAN— R A — 71 —{240
BU OB IR & o RHERBEARRECESHT
Ho 1o, PREMATREREELHREDFRIZ. DDDR
closed-loop RL.LBEN— R & — # —HHEH*. € £ dual-
chamber B.0RB~R— 3 ¥ 7 & )  closed-loop RLLBEA~R — &
YINEHT THhHILTHREND /.. BRENFEKE
TR BHEICERY.LEEERBOERAMBRRENED
ThHho1FABENH -2, HAARLBRIL—- 7L -
¥ —HRRALTIORBRIFOBU L IGMICHHTH LI LN

Hahso,

AT E RS ERIZ3 70 v F — TH 5 metoprolol D
HRPRF S, BLHAILIPREFTOIFR2ERB L
DL PHRRANGL, EMITEIh Ty h—HTEY
RoBuAFRERIB,

Laranjo 5™ 13, ¥ M- 7R3 BE0BREEERE
HFOXFMFEAENNE ¥, LBOREE1EIIOEST
B LGB LEHMELL.

BRI AT 0 500ml DERKABFM I B 5B D LR L
(PNREORBAMBNADTH L2 ELIZo0THRESL
7208, FOHYEILR I h oo,

LRIIRN RO 2V OFEEREELAORE T, k8
DV R7 L EORE, KFRROER., XASRR TR
Ao YORHE7OFI-LARRBIZEAERLEROR
BlcHgTHr ML sn® (8K). Sutton b= 11
MR EBEE LB RECH L THERZNHERI BN A
Fy7ELTHRSATVAZ L, EREMHEMIERER
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HRRBRENERE Bk

BIZEBIR TR, HRIC2DVTRIEF Y AMZ LW
CEL LRV I ORBICRIERBEDLE L YR

- .

B (83,
V. % F &

BREICEA SN D YAG 1064nm L —H — AW B TIELZ
BRIZTEEMABRHIH, L -FHETHREFDIZIIERE S
oz ERY., ZRNCSTESBFLALRER 2
W FROA 7 oBBERBIRRD TEICRIZTiEE
HREOBEATENERNFE@ L Sh, HRBEFD89%
tBESALNR, COBDRBZIEELAORALTOHIEN
Hol,

Streker S EHFRON L 5k aluminium AR IE S T
CRETHRELLELYHHL. ARBEOHHRIZIZ125
BDLOMBLER IR, TS 1ZH A IR R
8. RossfEMREE. 7V VIRABE CGARE) ok Lk
14 % iFE O BRI 138 1E aluminium 6 KFIWH R THMRT
LHONEGYTHD LA (8B

BFIZARA) AETEFL ) L THEEEHREEL BV
B A S 7o Paller 5 id glycopyrrolate @ £ [14% 5
CESHR 2mg) APROBREFREZTIEICHHTH
ERE L. HRESIFEINT S glycopyrrolate & clo-
nidine DR RARRMRTRITEN, Chs-nEFITYID
FEONCHZ. MERR MERTHRBRL. ENLLOR
., FEAMTEHERORLBERICZI ko LB
B h 7. Wolosker 5* 13 F % & W D % iF 4 (X oxybu-
tynin DTS EHT, PEOQOLLY&RHELHIEH L
BRATHAZ D6, OMHROBIRBISEIBLZ L2
L 7z, Oxybutynin & # RO iGALE OB BICHRIEHETSH
- 12 R E % T4 2 oxybutynin 7.5 mg OBV HHTH
ol B EN/P. Chia b ™ (2 5{tglycopyrronium & 4
Fr P74 L =Y Y AOBRABFESITEICHAHTH 22X
HiEL

Botulinum toxin!>-2V* T3, incobotulinumtoxin A (% #
BHRERSY > 2B ERF L VH L v botulinum toxin A
(BTX-A) T. 20052 SHMAETH 245 HRGRI
onabotulinum toxin A £ A% T. kR LVWERXHh, 4
FCHAKICEZEHORBMEI 2w EREINL (B3)™.
HREMBSITHEICH LT, BTX-A % lidocainell X 5 &R
LEMIZIZLDLTHBGR LRI L. lidocainell L2 F
RidAHP L, HRGEIFMUTH A E#E I
Hosp & *V i BTX-A IR EF RS TE IS L THMIZRIT
T& SVWHGEETL, SHERIELAYALREVWIE
S, BULAHHRETHI LA (8B). T/-4iTHED
BT _HFHIZZVRABSTREOBTX-A#ETIE, EAlE
ARDF A, EARDE VWL, R4 » ALV
Ehs, FoEMEMBIhs L. BTX-BDSiHBTX-A

S DEHMABRIIECI. RELOLEREIE LML,
BHELN) 3B W RITHEE X 117214 BULIINE 8
FEEIRR I I IR B A S W5 EM, BFH QoL 2 &L
727280, FGMOBRMBRICRENSC. Siluo [E -1
BOBRUH LT, EFAEIC L 50O/t )E
MfrBd L 2-#ETR) 19248 B 8o nr o0
DETHETH DN, BB TIIOL TP 2IDEFRNTH 142
il Ad o 7o

BIFHEICH LTI B AR RABORH AN %
7, CTHRIC L 2 ZREHER Y LHILR Y 5+ Mz
X AN BN R DR . WAL A BB 2R
HEWREY OBIRMTTHENHE SN BELRBEN
Utz LARBEZKTFLAFZIIHL T, ZR@EROI Y
7 TOBERCHBLERBHEC-9D 7Oy 2L h LUK - BE
LHBETFBEL A b7+ L= ANRBLADTH-72. )]
BIE L kRORTHSIIH LT, ERTFbITW L8
REUBRHTIIE(, BERRKRIIL D7+ BT
2L AMMAEBHAEHTH- 21 WHIEY 2 Xhis
NROFRETFEIK L THEENBRRMN R
WM THAEZ EARENS>,

V1. fEEREBK

FEEEMEATE BB (overactive bladder : OAB) #{f5
MR E AT T % propiverine @ i 1i] & KRB O RS
T, FBOEMBRLEABEILREA, ity y 4+
2 VBETOMBIIREBERITOLEE BITL TV

i) AEBYREAELTH - - FHEIMB S RITELED
OABIZ X 5435125 L <. onabotulinum toxin ADH Y
HLEEEDIEF AL NS OETEITSINE L HIC
o723, AROERIEHEHEBRO ARG IZBTX-A
FEAT B L. HERBOTIIHEA L, ZO%hPIIRBAYIZ4E
fFan®, Alovab™ /B ORBBHIEBKIZ I IR ER
IHLT, BNBERIIFF*ALS /—T/e7 LD BEHE
AREOEBMGRIZOVTRIFL., FROBEIZHATH
o7z 2~ 7:. Cochrane Incontinence Group Specialised
Register 2 fl.00iZBI% (201249 H4M) L. RADEH&E
RIEOABEBREFICB VT T ) {53 & JEEE Rt 0ERD
BMOYRI K SN, OABHEKREOMMBHT
X, WY L& SrVRBRAMEa Y LR L oMM
WAL LEREREF S o) S BIZHER
{PEDOH I TRAFBEAGERZ 22 - LARES
(%), Lay 6 (2L o THEREOABLFIZH T 5 ihM
i L QIIATRERSUREOBRM Y XA, RERME
NIz HATh - HBRER BRI EETHIWE
HELPRT I LT, BRABTHH, HAMIIRAINL
BEOHTO%HBHTHo 7 (BR). FRHEBRENER
BROBERE MBI REZTHURERSEOBRABROUE
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ANRERBNEHLRE

MM ERhAY. ARCHEREHERBOAEE % HRAYIC
NPL. B ERNIIEBESY, BRERZT TS,
BAEREMBESHB L

Loutochin 5 * 13, REFEEHRBOBEYRRT I~ b
4 7 V|2 pregabalin £ lamotrigine DTV LA AR
ROBH/F 2= - IRIZTEGERHEL. X—-251 7~
OBRIE, BRRERTOFRGE. BRER. BERMOEE
BOFENVFRLEHE L. HRDIEERIESRGOME
MOFRORGEREIIL DB ENREINL.

vil. ¢ O fb

ZRBENEI-AChRITAREO X FHAT. HILBDH
M BEcHRaERY. DBEMREEv. AFOo4( FREH
T »7:4% azathioprine (2 & » TEKIUIIZE/YP L LD
Hise Mho . BEMBEHEIFEREEICHT 5 clonidine
DHREER LSOy FERMEREh, BXRBRTOR
EAERE LA RES AL

3

QR (ESE)
Rotigotine patch Za—7R KoF
levodopa/carbidopa gel RERE
levodopa/carbidopa ARy b
desmopressin FREILVL ¥
methylphenidate DEA) 2
octreotide H$RRIFS
erythropoietin T AH—
fludrocortisone avFS—i
midodrine E 3
pyridostigmine RRF I
bisoprolol AL r¥F—t
ivabradine L1873 T
clonidine hy¥TLR
yohimbine HFFH—->
atomoxetine AbIF7I
nitroglycerin KL - —
sildenafil 4TI
nifedipine T¥I—F
adenosine 5-triphosphate 7¥+:X—L3-7
metoprolol o7V -
aluminium chloride M7 2 2mn EEBY
glycopyrrolate LRERE
oxybutynin HIFR
glycopyrronium =7
Incobotulinumtoxin A RBRRTE
onabotulinum toxin A RERRA
lidocaine *¥iahds
propiverine R T 7+~
botulinum toxin A Fhrr22
botulinum toxin B d=-700 %
pregabalin Yy
lamotrigine FI2H—~L
azathioprine ALT
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Autonomic Nervous System Disorders

Toshimasa YamaMoro, Nobuo ARAkI

Department of Neurology, Faculty of Medicine, Saitama Medical University

Articles in 2012 dealing with treatments for autonomic
nervous system disorders were reviewed. Rotigotine patch
did not influence cardiovascular autonomic responses in
carly de novo PD patients. Although there were two reports
on the effect of subthalamic nucleus deep brain stimulation
{STN-DBS) for heart rate variability, the consensus for
this matter was not obtained. STN-DBS improved the gas-
trointestinal dysfunction in patients with PD. Exercise
training improved physical fitness and cardiovascular re-
sponses during exercise in postural tachycardia syndrome
{POTS). Desmopressin, methylphenidate, octreotideand
and erythropoietin improved symptoms in POTS. The com-
bination of yohimbine and atomoxetine had a beneficial ef-
fect on blood pressure and orthostatic tolerance in periph-
eral autonomic failure. Active dual-chamber pacing
reduced recurrence risk of syncopal atatck in elderly pa-
tients with syncope of unknown origin with positive ATP
tests. Permanent dual-chamber pacing or closed-loop car-
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diac pacing was effective in reducing recurrence of syncope.
Beta-blocker treatment suppressed vasovagal syncope in
middle-aged patients. Tilt training was effective in refrac-
tory neurccardiogenic syncope. Laser hair reduction and
new microwave device were recommended for the treat-
ment of focal axillary hyperhidrosis. Aluminium chloride
was reported as a suitable treatment for focal hyperhidro-
sis. Muscarinic anticholinergic antagonist (glycopyrrolate,
glycopyrrolate, oxybutynin} improved symptoms in focal
hyperhidrosis. IncobotulinumtoxinA (a new botulinum tox-
in type A) was introduced to the treatment of axillary hy-
perhidrosis. New methods of surgical sympathectomy (CT-
assisted, single-port video-assistedendoscopic, single
portendoscopic sympathectomy) were also useful for the
treatment of focal hyperhidrosis. For the treatment of over-
active bladder, endoscopic injection of dextranomer/hy-
aluronic acid, and electrical stimulation of the third sacral
nerve or the dorsal penile nerve were recommended.
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