CANER Vol.52 No. 12 2011

d/—Uzajvﬁ ®Rw?v~$~»

£

£

) CF o

) *C%bmm ééqm&mk, i )
L ABmm 69mm | | EBI16g
- B 7800

B1 RESERREE
a  REBO—RX. SWAVIRL—&R, U—F, SEABEDBHEREEND. NIATVTRL—
LEMRICHBAA, DYABBAEERREMEICEZ MY TERD.
b JWAY R4, RITEFIVE, 45X32X6.9 mm &:/j\?&'ftfén’(b\é, Tf—i&J BETF
WL TINENH S, ;
¢ BEOIATE. @ﬁﬁbﬁk&@/UZ/@W@u%maﬁ@ﬁ%ﬁﬂAbﬁiﬁ@T
‘ﬁ%fﬁbtWF%%bTﬁf%% ERHZOTE D B BN, BEEE BEEE 7
SH—FH—EBEMITE. GLEMBHNRERNREAEN AR &
).

AACE, Bk IZIZRBED 1993 ER,5% MRS, ROMEEREZ X B ~0OR)HE 2 1]
s frbh, BOREZHETHEAN0  FT530TH5,. FIRREMR 2 HMIZ1
BICHCR & FIFRSORRMFHREENZD, B mA BE ORI NSBIRSHEE S Lo ER
ARV Shho72Y. 00 EDELEHME HAH FIT, VNSTRUTOLS 73:.1.9‘:7&
[EHREo—ADBCERBRSORIEAKCHE  HEhTvna.
THMEA] THEREBLBEShAZ LR T, REMRIEN TEESENS 08
m. 12010 ﬂ*@%ﬁ?% KEs Fh, AUCREHG? S OB EEAS
LThY, AU THIEOIED B3Ik
%s;%%% LRz VNS ORI R 13 057

DRFEMRICERZ T B, T, VNS TR, 3
&_;R@:Vi/{ /1\}1/2753%:]:?% X9 IS v
CRRAR A BEY

i‘vlé%?ﬁéﬁémﬁ#%u&ig & @.gg;,gzu;gg i
VNS &, #HEMEORMEEEE 25 ADOEEEITRLT

1690

—138—



AEE Vol

A

oo
e

1 30-750usec
(500usec)

v

30Hz(=33msec)-

%ﬁ#ﬁﬂﬁﬁ%ﬁ%u%ﬂ%ﬁﬁﬁﬁ@
AR LR
EBOFEEESMICLT @HETOEE A=B)
BREEHEBITI DD, AN TOAEYBISEDRE
ERBAD LD ICRETHE—FEEOME /I ULA
ERESES S, REGRNRRERTHEA]
B BARBEHRAED &),

B4 2

T 5 &, BB TR LW
24 YWV RAESET BN, BRERNA~DA
YW AR TRy 7 ENFECERNAMEE T
5. LaL, BN cEEROERIZLY
AR TRURBEOERYD 5.
VNS CREWMEM 2B T2, Riz—FhH:
DA I RWARREEE L0, FEHED
AV ABHHLTCYS (B2). 51T,
DA B B2 R O DA 1 A R
HD CREHET, 10mA P EORWEIE I3k
REFFRLD B, VNSTHWLRABED
R 3.5mA BUF) CRIER S hAWY,
MR IR EARRE 2 Y, R
Wi DAL POMEERRS OB 2 B L, FWLX Y
TOREOWBEOME2ELET 5. B2 X
Bl 5 BUE AR O M R K < R ER 0
f‘%@fﬁm%ﬂ&ﬁ&@%ﬁf%ﬁpﬁ
FHELD B,
). RTEHRRR O EITRER
%ﬁ@ﬁk%&bt&wnmzwﬂ%m%&
T A, JMER» SO ETERBICOWTIE
RIBHO RS L VA, S EB OB LR
TRBICER. 9 v bokEmdice:, T

52 No. 12

2011

=3 ‘*iﬁ#?‘ﬁﬂﬁk&%kﬁiﬁ&ﬁt D LT

2 )47 (Fornai Fetal, 20112?’3:"}35?’"'),

NST : nucleus of solitary tract (FUZR#%), Prep:
nucleus propositus hypoglossi (5 RS RTT#%),
PGi : nucleus paragigantocellularis. (E#Ba 481tk
#4%). LG :locus coeruleus. (B3#%). GLU : gluta-
mate (ZJL&3>), NE: norepinephrin (/)lzltz

7Y, BHT @ serotonin (ZE M=), VNS : vagus
nerve stimulation CEEMEHIED

%@“%m%$ﬁ‘my%mﬁvm¢%ﬁvm
I - SR TR AR B A - WREIR S -
%%ﬁ%&ﬁ*ﬁ%?%&%hfmﬁﬁﬁ»
;ﬁﬁ‘@“éﬂ

EFERRD S B, a<k}w?¥v%0
RiT2WTE, REABNEASTF B OB
HEBHL, FEBO2VT RLFY v ENE
&5 & VNS OFEMf s #0504 05 57,
72, VNSHifThOBETEIRNELEO AL
5, BRI DR SR ASRY, BkE
AU TR KB EED o B fFhh v
AUEEbEESNS (H3).

1691

139—



HABE Vol 52 No. 12 2011

g *ﬁ@%ﬂ@@xﬁmw%%V

R DOX Bt 21 i3
BHRZSR DI IBHERE b Ik L T2,

| AN A ORI

). ERRAIET A ASHEICH T BERINR

2

a. 12 B EOEDRIE

WEBTE DT T AP ATIECHF 5 VNS @
BRI, 1990 ERRITRE T bR
2 DO DMEBEEEMRRRCRIES h2",
WREE S, SRR - Ay - itz
EE - EEARTH S, WHERNoBEE
MT B0, BRETE RS SVARERS
F UKL 2 2 B2, 3 A HBER O
TEFE L Fel2 B L2 BIEORAAEE,
RO E ) PEBICRELHRBE LR
3%6 %W#w%ukﬁabtwﬁww%%

%Ch%. e

unémwﬂfﬁﬁéﬁ%@&# 7/§N

VTHRBEEHE L, BIFRESI N TORE
&, FER U%MLfﬁ?z"ﬁ'é B ORXBHY (61%) & 12 LA CHBRL 72 B—)iEE
1692

M 14EC37%, 24 43%, 34F43% &
D RPFREBE TR A TSI R Ji V)
PRI B L7 50%IE L7,

B R SN H— R 5 D 436 1T
P34 5 48 ORI C PRI 56%, 50%
BLERAEDHA LI BB R 64% TH B,
ER2RBERLD, HRETAHTAD AL
LW LSECEHEER T TBY,
F— ¥ OMMICIRIT B, & D EEES T
CHILAEF—5Thb, XHICI0ENEDE
%%ﬁ%ﬂOKGM%UiGﬁH 14, 248

, 64E, 84, 104 @%%”ﬁﬁ&$u~
33.7%, 52.1%, 58.3%, 60.4%, 65.7%, 75
B.5% Tho/®. 2HEBE CILHERR
60% MY L, Z0RPREOBKS B ﬁba
WBZ ERbR L, 2L, BRERERICIESS
TED BRI T A AJE ®%ﬁ%ﬁMﬁm%i
BRTH Y, FEEEB CH >N 5 BEHHHRL
&, MTAPAEOMER VNS LG
il LML TwEOTHS).

H AT 1990 B ICATh L e 35 Bl DR ER B
D3 B 13D AELLOBEHRETD, F
ﬁy%ﬁﬁﬁktﬁb BLE% L e
7»\‘15)_ )
b. NEP2ARFE

NS %ﬁ%ﬁﬁﬁﬁkﬁﬁ%ﬁmﬂ&kéT
X B MAEBERARE T AMEShTw
v, GO H AR TORBEGHIGIZE, B E&T
B SRR X AHIBRERY STy
WA, Aﬁ%ﬁka&%f@AWkﬁ?-
)R e i S F Al

ARTREERBREI TP T RWE DD
BRR ORI S DV Y — AWERB L2 2
HHs (VA IR EZBE). 2hbol
EAERBRNEBRTADARZEATHEYD
&Akﬂ%itﬁ%ﬂﬁi@ﬁﬁﬁ%ﬁ*b,
11\% o ;
1&%@¢Emﬁm%%%%w%ﬁr



ARF Vol 52 Ne. 12 2011

o >B0%RMERD

. <B0%FEMEHRS B TE

& gk Tk

BEOIE (%)

B4 REMRERBICEC LD EERDE

ﬁiﬁ%uﬁ"ﬂ)ﬁﬁfﬂﬁz@m]\ CEBER 0 ATORR

nﬁwx%%7~a>

%ﬁ@d\ﬁiﬁ/ﬁ‘ﬁ”fﬁ,ﬁh%i’%&ﬁ‘% BEFICE (A‘C BCROFEATRELFIE

FSOREIS PRI,

DWETI, 12 RAB TRIECHT 5 B8R
BEEHFERIZEG RV,

bhvbhiz, Hﬁf@iﬁ%@mh&ﬁ@k
AL X BIIZEERR & LC, 4512 20 BIOHE
ABPBWEAT o 72, BB IR X 2~24
%, FPREE 10 BT, 12RIMAN U WTH o 2.
12 B2 1Q/DQ 50 i, 8 PATTADAHT
LB E T, 13D HEEOREZRELTES
D, MRERETADPADPELRTHS., ZOBE
FEOWBFRRIE, B L 24T 50%00 LostE
DD LT B A% 4 35, 50%TH D, 50%%
WORNERP & B2 BHEK 4L 20, 20%THo
7= GRERF—7, @@ uﬂﬁ Bk 60
TG LIRS TH B,

b@iﬁkjW$@$ETA#A§%@A
%%ﬁkﬁLT%,&A%ﬁ“ﬂ&ﬂ%@ﬁw
VRS 5B T RIEAE L, WOk CIRERRITR
{HwshTws, LaL, EBEAEFERAKC
£ B BRESSBORETH 5.

c. %ﬁﬁﬁ@%ﬁ

VNS Tix, RUEBEEORL O 2% BT 5
FEROBRD B c& s, BEEREERHRIH

BB L2298 T, Lennox-Gastaut fiEf#
PER IR FE RIS VNS ST 5 2 3% <4,
VARYF-TideR, RIEEERE, Bk
KR, Z64EA o OREREISRS L, B0 RT
BRI EDTH o770, VNS OFHE
G B RRE OB O AL 53, FBIOEEE
EEBRTAZLICL5 QOL&HRHDEE
BLTWBY,

2. TR SN DRI

VNS oRlkpbsiRE LT, BEE0 LA, &
i OWEY, AR - WK EBRE)
BRE® XL CQOL DWHEIEL
h%&%ﬁéhfm%

3. EEBAGEROSHHESAEABEORE
=5 ~ :

VNS OHEAAFMICHEEST 2 40T h
7505, AIERRRYe ek R IR B I X B — B
RO, 7 2 PRIBOZAE S B ME I
ENTwb. BIERREE 3~69 ob”%’%ﬁ:t RER
SERONHECHET S 1 %&
EFELTVBEY,

kﬁ&%ﬁ%@r#%&ﬁ@%%wﬁmws

1693

—141—



IR Vol 52 No. 12 2011

BEORERT, §XT—BETH VAEOH
ﬁﬁﬁ&?ﬁf@ﬁﬂ%ﬁﬁ%@%&@ab@
Ti:h“c’zi% i

%%%n&%®
RETo 24,640
oY ELAE
WYk ey Sl
EHA S BATH R
HSRR ORI, ) ;
B, WETREER L2, SRS A CR
MG & L HITHAT Y. WL URToRIC

i, ShOOERFEBTS L) D 1BBHE &

Zfr (EWME, B 2SVAR) CEELT
B, 2~3 7 BBOROHNELEMNITIT 1B
%Lﬁf%m&#mﬁbt<%éu M,

“ VNS a)%ﬁ%’:‘

VNS $E 78 4 lé?ﬁrkow"c‘@uﬁﬂﬁ&iﬂﬁﬁ
CHAYY £ RRMETIRAETIS X K
®$@m#6“m%ﬁnﬁﬁ%@f Eﬁﬁﬁ
E2RHBEORNCH L. =
Wl&$m®ﬁ2ﬁﬁﬁ#%m&ﬂﬁ%%%
T 5. BEHOMBLL WM, BIECHT
LRIREARLEPL 1~2mA FTERMEZ LY
T L, FEMRTRIE duty cyele (194 7
VDG H ONKHOLEDEEHE) b ETF5
MARIBG % BT B 72 50% %#k?é EzR
%#@%ﬁkiofﬁ”@ % ﬁ#%%f
HhH. L
VNS ﬁﬁpﬁﬁjﬁ‘i‘@ MRI ﬁ‘ﬁﬁbi 3T i <
@ head coil & W zBHREE, FEE P
UHESEAAF T ITAT 2 BIER 2w, 238, body
coll 1T & AIRBITMT BRETH S, q
OB, MRS, EBosR miﬁ’fﬁ%’%
W DEHERS Ik :’/'*??’5“——1&-&“75* BIiF VNS 2813
BEBEZIRV. 2721, EECROEE N
Wk oM T TRESS D, &

“@50&*@ W%ﬁ@@Uzﬁﬁ%é# B

1694

BFIZaT VT, KERAY—D -4
V- 5 — &Eﬁwmr%mﬁf%ﬁ%#

n»Xxm%V ¥ DPRIZES THEIHEY 2
7R EDLDTEY, —7, REMFICHER L

VNS BHTAPARELPHERNca ~
U= LERBOEERETAPALHLT
VIllIEE AT A IKBERBRNRETHS. Fok
HRBICOWCRITAPAEL FIZRED
W=y BERSNTETVDY, RREWEL
DL bR ARBHMENLETH S, WK
IRIRICDWTIE, AREZ T
%Ak, QOL Yk o M2 3 IR 3Bk
X BHREE, %ﬁﬂﬁ@?@ﬂ 20 EAER0
HMrwnwz b, :

1)’ The Vagus Nerve Stimulation Study Group : A
randomized controlled trial of chronie vagus
nerve stimulation for treatment of mechcal

intractable semures Neuxology 1995 ; 45

230 '/

2) Handforth A et al: Vagus nerve stimulati
ythexapy fox partxal*onset seizures T a rando
Vlzed actzvedcontrol trml N‘ fology 199851
_55

—142—



iz

4) Benbadis SR, Tatum WO, Vale FL : When drugs
don't work : an algorithmic approach to medical-
ly mtractable epzlepsy I\*eurology 2000:55:1780~
2784

5) i ""z%?ﬁ'i* ﬂk{*‘i&fﬂﬁ*kkﬁ?‘“%ﬁ%@ﬁﬁﬂm
%Yﬁi@ﬂﬁk J“pn,’fNeurosurg 2007 3 16 : 194~202

) Kxahl SE, Senanayake SS, Handf ,’th A De~
struction of penpheral C—-ﬁbers does not alter

seizure suppressmn in rats. Epﬂepsxa 2001 ; 42 :

Ilpﬂepsy Res 1995 92 1 53-62

8) Groves DA, Bowman EM, Brown VJ : Record-
ings from the rat locus coeruleus dumng acute
vagal nerve stimulation in the anaesthetised rat.
Neurosci Lett 2005 ; 379 : 174-179

9) Henry TR et al : Acute blood flow changes and
efficacy of vagus nerve stimulation in partial
epilepsy. Neurology 1999 ; 52 : 1166-1173

10) Zagon A, Kemeny AA Slow hypexpolamzatmn
in cortical neurons:a possﬂale ‘mechanism
behind vagus nerve sxmulatlon therapy for
refractory epilepsy? Epilepsia 2000 : 41 : 1382~
1389 .

stimulation on cortical exc1tab1hty in eplleptzc
patients. Neurology 2004 ; 62 : 2310-2312

induces neuronal plasticity in the rat hippocam-
pus. Int] ’\?eulopsychopharmacol 2009 12: 1209—
1221

13) Morris GL, 3rd, Mueller WM : Long—term treat-
ment with vagus nerve stlmulanon in patlen’cs

Stimulation Study Group E01-E05, Neurology
1999 ; 53 : 1731-1735 ‘

14) Elliott RE et al : Vagus nerve stimulation in 436
consecutive patients with treatment-resistant
epilepsy * long-term outcomes and predmtoxs of
respnnse Epilepsy Behav 2011 20 57-63

subaequ”"t vagus nerve stimulation-induced :
17)

11) Di Lazzaro V et al: Effects of vagus nerve .

12) Biggio F et al : Chronic vagus nerve stimulation -

with refractory epilepsy. The Vagus Nerve

£

1695

Vol. 52 No. 12 2011

15) Elliott RE et al : Efficacy of vagus nerve stimula-
tlon over time : review of 65 consecutive pa-
tients Wlﬂl treatment-resistant eplieps'yktzeated
with VNS>10- years Epﬂepsy Behav 2011 20
4’“8~483 s

*Kawa“ “\;et al: Ow:c ] of long—term vagus
nerve. sttmu}atlon for in actable 'pllepsy Neu-
rol Med Chir (Tokyo) 2(}02 42 481—489 dls-
cussion 490 i

Elhott RB etoal: Vagus nerve stlmulatxon fm
children with treatmentﬂesxstant epllepsyl
consecutive serles of 141 cases. J \Iemosu:rd
Pediatr 2011 491-000

16)

18)
1efractory ep;]epsy in clnldlen ‘More to VNS
than se1zure frequency reduction. prlepsm
2009 ; 50 : 1220-1228
Clark KB et al Enhanced 1ecogmtmn memory
followmg vagus ‘nerve stimulation in human
subjects. Nat Neurosci 1999 ; 2 : 9498
Elger G et al: Vagus nerve stimulation is
associated with mood xmprovements in epilepsy
patients. Epllepsy Res 2000 ; 42 1 203-210
Ben-Menachem E et al : By aluation of refractory
epilepsy treated with vagus nerve stimulation
for up to 5 years. Neurology 1999 ; 52 : 1265-1267
McGregor A et al: Rxght—31ded vagus ‘nerve
stimulation as a treatment for ‘f{ractory epilep-
Sy m humans Epllepsm 2005 46 91*96 '
& TR R L Mﬁﬂﬂ%ﬁ?
7 1 WERTE T AR AH T B R ~
»Ni%“ﬁ'[a%fﬁ@%ﬂ»ﬁsr“ AL 2009 5 36+ 979—
989
24) Ji"“,‘ ‘5\ “Ckz‘)‘iuLi”f‘?‘«%))éi‘ﬁ*ﬁ’iﬂiﬂﬁ}ww’.
BR IN and NERVE 2011 ; 63 : 331~346
25) Cyberomcs Physician’s Manual. VNS ‘Therapy
Demipulse Model 103 and VNS Therapy Demi-
pulse Duo Model 104; December 2010 G
26) HASRE TRt e, WIS Jui/z Yz
Fb—% VNS-G103, VNS-G104. 2001 82*83
27) Fornai Fetal : T he role of locus coeruleus in the
antlepﬁepuc acuwty induced by vagus nerve
stimulation. Eur] Neurosci 2011 ; 33 2169—2178

19)

—143—



51:990

Y VEYY A IG2>BRFIDTAD ADFHRE L HR

Thdr A DIREMERBIRE

ne w5

(FREREE 2011;51:990-992)

FlEXRE—

W EA

Key words : TARA, TADANE, BEBRETAD»A, EEME REMENIERE

1. BCBI

RIS RRE (VNS) 12, 1989 4E i BERIS A A5 &
11994 FEICERMEAC, 1997 FICKETRR S hizihlE
T, TAPALHTAEHOBENEHRETHS. BRTIE
20104E 1 RICEBREINRT AP oRBESBHRE LTHlfTT
HEL 2o 7z 2010 EHICIZEIR 9 HERR T 35 R DA FHAS
BIbh, RBRIGR 1 4ERM T 17 iR, 99 OMAERSS
Zhbhi:.

BREBTEVWERE2ET2 VNS ES#OERMERATA
3. 2T, AWMTHBRABIRIECHT &M 2B~ E
T, NEREWMRIEITH T 5 VNS OALEMAY, & 5 IC/FAR
FROWTHRF— 7 25 DTHRIEEME 5.

2. RABARECHTIFMN LR LY

HAEHREXD 2010 FMTALAERETA K54 Vi3,
VNS % [TAPARBRIERETALADERICBNVT,
FEMSHNEHIHHERL LTEHESIRERTY S
(FV—FA) [ BFT. ZORBL LT 200 EF
ALY IFRIFIHER T AR,

IN5IZ 197 EDRETORPOBBL & o 2Bk -
fHmey - EEB-EEHR - ENRRABRTDH Y, VNS OFHM
EREWT, MNHEA L BB THBLZbOTH S,
30 HREIC 6 AL E DA RMERE (BREIRET TR
YRR 2ATHREICBVWT, 3 Y ABRREORIEHE
ErEehz B L B0 572012, B
ETRZL SV IRERS S UL 2Bico0 7 @
TSR 54 1) - HAUEKEE 60 IS BV 2 FHRERITIRE 4
25%, 6% TH 1, BIEN50% ULBEP L-BEOXEEL
31%, 13% &, HMUHOBHESRINL. BNRBRTD,
BUEREOWSEIL, FRNIBE 04 5)C 28%, S5HIBEE 102
PIT 15% L RBOBADEIRENL?, BOERLHRE D
BERIRHBEOF I o8, LI - HLB0EER
FIE Iz A & DY, VNS RS EOPSRBRIECHT S
BFHTRESL[RELBERTION:. ChOZo0ER
BRBOFMAMZ I A L @b o728, FO®OF—T ¥

IRV DBMRRITL Y, BIEA50% ML T 2 BEOX
i, R 1ET %, 24 43%, 3E4B% &, FEAT
DB TIRA CRIEMHBRIET ), RERIFRS
£ 2 50% IET 5.

3. MREEMREECHT ZBFBEICOVT

IEFYAVLRNIOLER 2RI, 128U ORI RE
ERBLLTBY, MEBEPLEBRRIECHTIEMRLE
W T 2 EESTRARIVELSRES ATV ER Y, L
L, BATOBEGR, EHPEEFEICHBRRBI T2
v ZhiE, BRNESLARTH B, —F, RETIIREED
BISIE 12 U EOBFRIECRE SR Tz, ERICIZZ
DHREBITEL B bh T3,

EEANBREOHE TV, L0V ) IR TH
Itk & BN ME SN TS, New York K2 5 0L
T, M1 PIo/pE VNS HRBEL 128K (61%) & 12
BULIZHTC APPrREME B LTV 5. FHSEYR
DEFET, FIRIERLEIL 59%, 65% DBIRT50% LD
BUEBRIVBLON, 41% OBRT75% M EORERI A
Sz B, MTAPARRHROBFERD ko7, B
BONAZETIERZAMER, BRI L2EBEREN]
Bl, St 1 A SN RIS T AEDECEEES R
FIZRBRABTERR P o i, AW LFBRT AN
BFERAETERhokY.

FELIZ, RERTNCEMBEABAICL 2HRERE L
T, AR 20 PIDIEAFER 2 B 2V VNS #BfE L. &
DEREOBEOERABHERI2R~24R, PHEIORT,
12 ARHA 14 FITH - 72 12 HIA1Q/DQ 50 ki, 8 FIAT
ABACHTABREARET, I3AFREMORELZELTS
Y, BEMZ2EFELLIF—FTHE. ZOBERTOER
ZhRE, HR1E, 2ET50% B EORERD % 2 -BEN
£4 35%, 50%, 50% RiBORIERDS % 2 - BEHF20%,
20%, AZEAT45%, 30% THY, KED SOETHRE L 21T
R%EDEHM%TH o7 (Fig.1).

BLE, VNSIB/MNETAPABERLERBIEICHLTD, K
AR RIEL AROEWHESL SN B TEEENES L, EBIC
BLbBbnHNTVWA. LA L, ZEFYALNVOBWHRE

RRAERZEEZFFAHBAZENH (T113-8655 FORHBIAEAFM 7—3—1)

(%44H 2011457 1918)



T A A B e

£ >50% Ffedd

<50% SE{ERS B8 A%
145 (n=20)

# 2 (=20}

# 34 (0=15)

b

B 44 (n=11)

54 (n=8)

BEOUE (%)

Fig. 1 REEllioleiic L 2805 BRELN
DEMMABAL X 5 1788 20 PIcoffilt. HEok
T AP ADIERE BHE T2 REWICB VT, Bk
AT L IZEF RO BIERSHRZ Sl

Fig. 2 FEMGEEASANIC X 5 KOS RN kg
AP RERGART P BT C2- AL SR L d 0. 1,000
o mEE e, i b ) H— 0% 3dmsee F AR T
W LV Bt s 5.

ERENTELT, VNSKEETL5B0OREO—D LR
5.

4. {EMERR

VNS BIBERT D BT, SkEmE s e
AR L AT 5. BEEREERE(ETAILT,
MERCRBESOEE, BAETLIMES /R AFEE A
E—JiiE B XY K THREN TS, VNS B ROE
WREMOEIRE LT, 7 v oAk VNS T, I, B
BT, AN, SREENEE, FEHIC cFos
EEIEHN AN, B VNS TR, 35 CHIRER T2 WM
PR D cFos ZER DeltaFosB BEAMHE LI WL L b o)
AFRIE L, FH OV A5 55 3~dmsec BT, BHEE
BWERAMEOFRERARETE B GREET—¥, Fig2).

VNS OFRRBIEELET, BROBHIC X - TREICE
IREEIONTVAY, J AT FLFY »yZRiconTiy, %
EARMEAEFEEOTRTHEBHAT A L2, MO
AT FLIY v ail@ s s L VNS ORI R
FTHI LR EFBRERCRENTV A, TR LIS
b LB ORNEERRAYEET AL, u by
RORIFEX I VT FLeF ) RN L0 ELLSLTY
B8, F7z, VNS AT O BE CIERBEEO A% & F, BK

51:901

O MM A bR, BEEAL TRB2 KRR EES
DBHBEBIEDRTWLTRELBEENS. TAPAR
PRSI B RIME R LT, AREERIERICR
ELLRERBEEINLT, WTA»AEREERTL L
FELHNTWAY

%23, VNS OBRARFENFEMCRESNLZ L 1S
@, PEHERCBOTHTFHRL AV TOELSPEREE
TWAAHEDHERENDA, F v P Tl BrdU BB
$o¥gk=e, brain-derived neurotrophic factor (BDNF) S
JZIG, BDNF Bifiias, DCX Bl = = — a1 Ui oW
RO RIINBE RSB E N TV,

5 %% 8

VNS EEBRTIEVW IS 2 H T 5 BHINGEHETHE. 20
PEERF R R EA % CRENTB Y, LENHER
W S LEDH B, BRI, NN SEREIHT S
WROIEEAIIBRERIC X 2. GRATFRFORESR Y
WEHRD T

x &

—
-

) The-Vagus-Nerve-Stimulation-Study-Group. A random-
ized controlled trial of chronic vagus nerve stimulation
for treatment of medically intractable seizures. The Va-
gus Nerve Stimulation Study Group. Neurology 1995;45:
224-230.

Handforth A, DeGiorgio CM, Schachter SC. et al. Vagus
nerve stimulation therapy for partial-onset seizures: a

2

=

randomized active-control trial. Neurology 1998,51:48-55.

3) Morris GL 3rd, Mueller WM. Long-term treatment with

=

vagus nerve stinwlation in patients with refractory epi-
lepsy. The Vagus Nerve Stimulation Study Group E01-
E05. Neurology 1999:53:1731-1735.

4) Elliott RE, Rodgers SD, Bassani L. et al. Vagus nerve

Rawsd

stimulation for children with treatment-resistant epi-
lepsy: a consecutive series of 141 cases. ] Neurosurg Pedi-
atr 2011.7:491-500.

) Cunningham JT, Mifflin SW, Gould GG, et al. Induction of
o-Fos and DeltaFosB immunoreactivity in rat brain by

w
1

Vagal nerve stimulation. Neuropsychopharmacology
2008;33:1884-1895.

Theodore WH, Fisher RS. Brain stimulation for epilepsy.
Lancet Neurol 2004;3:111-118.

Groves DA, Bowman EM. Brown V]. Recordings from

6

fid

7

the rat locus coeruleus during acuie vagal nerve stimula-
tion in the anaesthetised rat. Neurosci Lett 2003;379:174-
179.

8) Manta S, Dong J, Debonnel G, et al. Optimization of vagus

nerve stimulation parameters using the liring activity of
serotonin neurons in the rat dorsal raphe. Eur Neuropsy-

—145—



51 :992 BEREESR 51%11% (2011 :1D)

chopharmacol 2009;19:250-255. 10) Biggio F, Gorini G, Utzeri C, et al. Chronic vagus nerve
9) Di Lazzaro V, Oliviero A, Pilato F, et al. Effects of vagus stimulation induces neuronal plasticity in the rat hip-
nerve stimulation on cortical excitability in epileptic pa- pocampus. Int J Neuropsychopharmacol 2009;12:1209-
tients. Neurology 2004;62:2310-2312. 1221
Abstract

Vagus nerve stimulation for epilepsy

Kensuke Kawai, M.D,, Ph.D., Kenichi Usami, M.D. and Nobuhito Saito, M.D., Ph.D.
Department of Neurosurgery, Graduate School of Medicine, The University of Tokyo

Vagus nerve stimulation is the first electrical stimulation therapy for epilepsy. While its clinical use was ap-
proved by the European Union in 1994 and by the United States in 1997, it was approved last year and coverage
by public insurance started last July in Japan. Owing to less invasiveness and broad indication, it is expected that
vagus nerve stimulation will be increasingly used in Japan as well. Its efficacy for refractory partial seizures in pa-
tients older than 13 years was validated by two randomized control trials. Although it has been used for children
and generalized seizures broadly, the efficacy for these subpopulations of patients has not been validated by ran-
domized control trials, necessitating those studies in the near future. Afferent neural impulses generated by va-
gus nerve stimulation transmit to the solitary tract nucleus, then via multiple pathways including the monoamine
system, vagus nerve stimulation affects the excitability of the cortical neurons. It likely exerts the anti-epileptic
and anti-seizure effects using these pathways, but the detailed mechanisms underlying the effect remains to be
elucidated further in future.

(Clin Neurol 2011;51:990-992)

Key words: epilepsy, epilepsy surgery, intractable epilepsy, vagus nerve, vagus nerve stimulation
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Evaluation of Stressed Condition using Pupillary Responses

Atsuhiko Iyiva,™ ** Takeshi Kosuer,” Tohru Kirvu,” Kosuke MATSUKL,”
Isao Hasecawa,”™ Takehiko Banpo™

Abstract

We investigated an effective method for evaluating chronic stress in humans by using pupillary

responses to visual motion stimuli. Nine subjects watched movies including 18 short video movies (duration: 10s
in each). The pupil diameter responding to the movies were measured with a video oculography and calculated
the difference between the maximum and minimum pupil diameters responded to the stimuli was highly cor-
related with the salivary e-amylase (R=—0.76, p»=0.018)activities. The sympathetic nervous system is activated
by a stress and secretes the salivary amylase. We found that there were some autonomic different responses in the
stress subject from pupillary and salivary observations. These phenomena were clearly observed under the visual
movie stimulation which was able to reveal the steady pupillary responses.

Keywords : stress analysis, pupillary responses, visual movie stimuli, autonomic nervous system, salivary

amylase.
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