KRB EXGEHORBLIZEH T S
RRBESMUE D BI5- 12D T

——t b & R 2B EESEHEENHE—

BILAZRGENHHE (B | AERER)
o7 & —

(FAFN484E 8 A30H 2/)

EIE B

Dl

Morison, Dempsey" ¥ LI thalamo-cortical
relation IZBEE L CRAZHAMSED ST E Y
L ICAREEESES O BAHLRRICO VT,
recruiting response (W8, RR) , augm-
enting response (MBI, AR) , $HEEMEE
# %4t (spindle-like afterdischarge, triggered
spindle or evoked spindle) ¥ *EFHHTEKIC
SVTHENSITDI, ThoOBIROE UMD S,
ZORED A 1 = X o QOELESEL L hiEHIa N
T3 EICEEMNERESEAINTL Y,
BRZRMCZ DRIBUED * # = X s hsERI N, ]
RAIED rhythmic activity O x # = X4 % inh-
ibitory interneuron iC & % recurrent inhibition
£ & O postinhibitory rebound {Z3K®» 72 inhibi-
tory phasing theory A5 Andersen, Eccles 5O
BMEBRICE LT OTRIBS M) - KNI EERIE
BRI L 2583 2 WRMRO FIHILD  # = X
LORERZTHDELTEREINTHSY ™Y

—7%, Spiegel, Wycis' izk - TEMIKFEHASEI
mahn, zoWHice  ORE FIEREROBSE
HBR2HMRE A oh s L 5weh, e O thalamo-
cortical relation 1ZB8d 5 WZCHRE & IEREFELR X
hakiicg-t0~"®

BT, BA™ ke b ORRBENUL (VL) filg
T B HEFERRISICOWTRE L, REERIHI
X BAHEFRRRIGD 5 -3, RIEEE L, &7
flgic & 3FEFENILD later component IZX LT
WRIEAIEV B 24 oYtk >TREShBZ L
PREUI. $4bb, ARZET BRI,
BoREL LT, phoDEHSFN, FNERMER

(I-N - M-N) O+3KEVEDREFRTA6D

ThHHATZEMBRETHY, RIEEEE L TR, VL
Rligic & 3 RITERRGOER K OB, [-N OFM
& N-N o EAHoOB chligss5zr ohhiAR %
£33, 2L M-NOTHRTREEB»E A 60
NFHEIMIZAR 24 U, N-P %0 _EmM ¢ RS
»EZ shhid, recruiting like AR 2435, L
le-T, A—EFCRIEO®E 2—EiICRL, R
BUAE 218 T { & recruiting-like AR 5AR
ANERE VBT AT EEBELTVWS (&
1) 0k >57ZAR ERR OESH2RET 55
RiZE bRREVTED F a0 T ™ ™l x
hTW5.

Z T, KRiE, SKENMIBRIEK X 288
EFRRIGD later component DME % BEMEERIC
L hBRL, 351tk MeEIT 3 EEE N AR
BOEBEHEROTILICONWTOBEZ DS, X
MEEBSUETC & ICRERRIBIC L 2 FFRRGK 5
e HhEER IC B 1 B R Lo BF 2 BRAEESEMIC
[RIARALBAIEDTH A,

E2E EBRAX

BIH  bOBE

IR EEZE B IR AN BHC 38 W T RUREE A R
BB 21T > L NS EBEOEED S b, T -
o B RERFF O EER 2 0RT AL L TE,
DOMNREID B REEROHERCEEEZNED b1
750> 5 1221 Flic DWW THRET L 7.

a8 REEARRF O TERT L MK iR 30 8%1210/20
E IR SRR RRB I, HERER
U, BR2AEEMRE UTHEL, NEEHick hig
IERER L. FRICi T - o BRI A IR & 5
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FRMBICOVWTIE, RIEERE L THEZ]LSmm, &
R EERE L. Sund RS TURER 2 A U, BRFgE
B LTHEEMMSE 3REZ{ERAL, duration
0.5msec. OFEFEHE2HANTRIEL . BHFIEIER
A LETEARL h4. 0~4. 5emNEID burr hole @D
T D premotor area IRIGX$TAER LB L
¥ burr hole OB LHFEL1-. CEEMIX
BRI LN TSt EIER S, KRB LR TIIEE -V
TBHEE2FEHL, BERZFBEERE LTHEL, BE
0. 18T filter JFEHEYY, ZHABHE G -900
RiEEtic k b#iEL, TEAC R-100FMF -4 1L
A-F—itX YR T — Fitit& L, ATAC 501-20
PROCTESMEL, XYLI—-¥-2HNTER
Li:.

28 #20BE

2.5~3.0kg DERIGISIC 2L, 1mg/ke® succ-
inylcholine chloride MEFEICL hEELL, KE
ARG I & 5 ARER 2170, FHSIXFAROTEN
EMNEEEBIETE L. RWT, RTINS
2§7\y, Jasper, Ajmone-Marsan DY T &
->TVL (Frll, L4, H1~2) cHEER (N
££0.3mm, 0.8 mmD [P WERERE) 2 AL, i
HFEBME U T anterior sigmoid gyrus EOWEE L
ICEZLOmmDRF — VEEREZE V. FEERIIS
@iz, Rl A RERNESASEEMS E
3RELZHEAL, duration 0.5msec, DEEHE % H
Wi BRI ARNEMA s e R0 -FVC-T7
PHWTHEELS L T =2 - 2170 (FER. 18,
7 42—k FEFEEY) , TEAC R-100 FM 7 —
2rva—-F-ROTHAT - NGE& LIz Fi,
DB L TATAC 501-20% FB on-line F72id
off-line CWGME 2T\, XY L3 — ¥ — THb»
/12 h, AL, KT — 7% play back U,=
SRS BYMMEETE G 900% FVWTEEL 1. lesion
DOYESUTIZA A VT » 2 2 2ER L, $0.05mlEA
UIEZE 2mD lesion 2VERK L 1. BB ICHERE
E R target RHEBFEANCHERL TV A,
536, FEONKRICRINTIERNEBL CER
iEOIFIE, TRTLAEBRETH 5.

B3E EERMME

FIH SEKEAIRE SR 3 5EROEIL
fi (U ASEESTRRENFHC B8O T AREEEEE
D EE TR 2 BRI ALl O TR, ki,
HREE IR OS5 EER 2308 T 5 C L BT EIEFI

BET Cic21fld b, WIh b iRl OERI kR
ERBH LN LD ST EDTHEH, TDH H16H
TR DS ER ORI 2V LIHESRED 6 h
2. M1i1320—@ 2R RLIzbDTHA. EEKE
MR B, BEAOWERORMSEVELNS

M.M. 64yrs. & Parkinsonlsm

R.VL-thalamotomy
pre-op. post-op.

e b 3 e et ey
FJT'-\,/v~\~_\—/aﬁA\\~/~\, R P,
F '\,JW RPN N SN
C M NSO n e A
W"V_’\"“an/'/\-v‘/ LA N e Ve

(o] "“"v"“‘w«/“/\-w NOAAN o P o
L.Fp J\.‘/\\\/\N\NJ\— \w%_'\ﬁ.m:v,\f*"“
FT ™M e S s A ™
Foavrm M i
P ww\wff\'/ AN A

|°°EV|

18ecC.

H1. b b ORGSR & 2 #5EE
DT, Wi B RMEIRES O i8R ICE
HEIZERD SN vwhy, MR A o
FHEDWFE LD L5,

CAT
before VL destruction

B o e
R b e

$00 p¥

aﬂe" L VI- deStI'lthion 10 sec

L S traalpibietotan ettt

2. A 2DRKBENUEIIRIC L 2 BREH
SR OGS, AERKBES A OBIEIC X
D, ERDERHEEDBRITHED LN
%,
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—7F, % 3 CRIEENMIKOBB 2T L5,
£FlicIBNT & F OBE & AROMIEMD B Ry
BORWBLBHIL.H213Z20—Fl2RLIZDT,
EEKB N OB %, ZRI0 8RR DS
BEDLNAB.

EoH CKBESMUBBRERIIC & A HBRER
gz oW T

—EORET T, * 3 OEKENREFEREK
ik b RIS R R PR SN 5 DR
»Hohic. 3iFchnemRLIZEDTE,03H,10V,
0.5msec, DEBKBEMNEARORIBIC L b, ERlICES
FEHEEREESFERINTVE0XBHENA.

C DEERERRHOVFR INZDITI2OOF
HHEEFRLTE D, 1 23 arousal level T, low
voltage fast sleep DIREEM &R & R {, spindle
stage THHEFRIN. b 1 23R EE <,
arousal level OFHEDRVET § FIHEELE
WEERHE s 5 1.

BEREERAORR SNV EERIN LR
ETRERRIGD 4 - EBBD L. K4
HE % DBEOFERICOMERE 2R UIZEDT,
RSB ERENSER SN - 12K, TR
B RABERINFOLDOTHS. &
BE, FRNCOSERBO S b, BEE 2P, &%
BENTEL, Ko 1-P (F1E%ERE,1-N

(Brredg) BIUOI-P FIBHER X
TEiRT B E, HEBERFRENSER I NI
I -P @ duration {38 <, ZD#%60~130 msec.d
Wit/ NS RBE—-B— &M D peak bbb, Z0DH%
200 msec. 3 b b 5 /N3 7T EEMERE DSEUESE L DHTE

CAT
spindle-like after-discharge

At

R ol il

O.SEIJ

1sec.

-~ stim. ] | | 1

) L.VL stim. 10V 0.5msec.

3. KBRS RRSIC & 5 R
%R, ERRENMIROBRERHIC L
N, ERlCHEEFERAEIFERINT
WEDHERH LB,

ot ThRNL, HEFERERASFERIN
28513, I-P @ duration (38K L, ¥isERHEHTE
HsFERIhZOBIZI-PRIRAIZE-BH—
Ba#E®D component (IR E 22 b, 1-P HDRL]
@ negative peak 13150~180 msec. Hiz hitH b
f, TheE%kHICL CEIBIROHERFEEIAES B
%, Lbrb, [-PHEDORZID negative peak iZid
notch VFBH 5N, BEEDEFICH notch MED
chis.

3T, RICHBHFEERAPER O 2 REBIB
V3 RIMEE & FRGOEFRICO>WTRE LI
K5 2Z20—@l2RUIzdDTH 3. FIEEBEH
4V ~8V i, 1-P LD component X iz
Dh— T2 E>OBFEHOREHID negative peak
ICE b, RIEEED BRI EFES OREHID neg -
ative peak 1% D latency 2 REiTIL, Tk
RAOEOY & REIIBATITE, HEEEORE
ILE 3 L ARFICZh ZNDOERFEHOBITIE notch A3
Boonts. RPEE2FICELT2L, BRSO
RHIDKED notch XRFEICERE L h, 20V T
712 75/N 3 72 negative peak »560~70msec. 1T
bh, 30V T, 1-PaREL, 1-N#EKL,
$HSRBIEE %St TD component IXRHHEE 25
ONB@ED LN,

BIH HERBERREN - ARGERON T
VL flgic & h BRI aRy L B
iER WL TA:. K6 LBICRANIZE DI
VL 23 VEIMEE CRIE U THFR S I ghsRiR
BREROREBICHS. Che FROALRI0A
CAT

10V 0.5msec.
stim

100V
50msec.

8V 0.5msec.
stim.

200|N|
1P 3 50 msec.

X4 . arousal level & F7 'E 55 % Kt Mpattern,
EEIIHHEERRE R BRI Vg,
TERIZHEERERFAVFRENLENK
B F R R MDaveraged pattern (10EMME)
T, KENInotch##5 L T3 (ALHM),
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CAT

" W
ol A
1A

sy

10V

“J

16V

20V

5. WEEFERS L RBGEE. X3 iz
RLEMC, WRIED -tk
EWRIGTHDH,notchiZFEHL,
% Dconstancy % 7R 726, MNEK
BrerLz(10RME), AXBHE,

nE B —

ZeAh SR 2 BT A &, WERIERICELILI 4
—CRELTWAOBED LN, Tabb, W
3B EEMITITEL L, waxing and waning 22
L, &iziZ notch BAED SN, L $ notch »3
RLRABE 25 L ABRARRBI-BLTHS
ZEMBD NI, DT E»S, BEBODLTH
ICR3 2EHD activity OFEMNEEI L, AF
DR EHRE DR ICRARIBICES 5 O Tl
hEEXLNS. 2T, K 6D EBITRLIZWL,
ata,b b BRSTAELIRETSE, HESN
122 20 activity OFEENIZHh2410.6 Hz 11.6
Hz &i2h, MEBEBOZEIXLO0OHz £75%. Zhe,K
6 LEHCTRAN - $HEE BB TS D waxing and
waning O 1 FHBTELOWTHE L L b5, LD
waxing and waning BHZIiZ 2 BED activity 12§
LD “S520" ELUTHEBBLS 3T LR
hi:.

CAT

6. THEREMRIERS L ARGEE (A—n
R ITORE), BEL IR R,
TEIZBERMHER L 2 one sweep %
HELZLDTH B, WHIIFEREINZ
{3% | { , waxing and waning * 2L,
Z I I3notch 27528 &5 1, notch 2k ¥
THBEE 5 L 2 A RKIREIC—EHL
Tvwb, ZNDZ &M 5, waxing and
waninglI BEENO b TrIc R 5 28
Dactivity? "5 % D" & LTRAINE
LDEEZ LN, FEOHBHEEERER
KOWTEHEERAL (KXBR),

BAE = ®

B1H GRENIZRIBIC L 3 REFRRGD
ERFITONT
* 3 ORISR X 5 REF TS



AR EBRESORELIC I T 3 BRENUKDES IO T 377

L Tit, Spencer & Creutzfeldt 5™ DFEM/Z
WEhid 5. T DT 2 DEKENURIE I
I AHEFERGOBRBUICO I LR X, L&
Fhit izt OTcH 25, Th% Spencer DIE
FRegldhid, CCicg ) 1-P i, BRERB 21T
- 12384, Spencer ME 5 component 11, 1-N
X component 2 Bk U3 MG L, UL
HEABRIBIC L DAR 24 5881&, TO com-
ponent 3 IZHIM¥T % $ DAL, Spencer 1XC
% component 5 U T35,

31, BEREANERRIEIC X 2 REERRIGD /¥
4 — 43, early component Tk % 2 &k b 2lh
BTAELTUERABTIRZVY, ARRBNT
augmentation %279 % negative component LI
@ later component Tidk {ELLT5E. T4
bbb, b OBEKRENASRIEIC X 2 REFRRG
OBEHEBICHTIEXRLOFER™ ENthat 3L,
(EFEERIBIC L b augmentation 223 % negative
component DBEFHD 5, & b DEEEN KRB T
FRINAHEFRRGOI-N - T-N i+ 7108
BD1-NREMTEEEZEALLNS. 3 HRREDED
component L2\ T &EPHED S pdibihi a3, T
NIZREITad < 3.

Fef ABMRAEXREEO ML RKEANR
MR L A REHEFERIGD later component &
DOBEFRIZDNT

Morison, Dempsey" ? LISEAR ERR IZXG &
h, ZzoOfEES, BRICBT 3RS, KL
distribution, eaely positive wave DHEM, aug-
mentation 227 ARHEHD latency DEILH -T2
B, 3 OBERKHKL S 5V IFERFHRE ORISR &
AREFRFTGHAR,RR OVIFRE b SEEF
AR ERLUIZEVSHEL RZIShED™D
$4bb, Schlag 5%, #3IDOEEKDEC 27|
BWMLTH, RRtype 8L FAR type ODEBEFFEN
G REFIZED b 5 C & %KL, orbitofrontal
cortex (D positive-negative response %ZHu(>&
9" % anterior recruiting & suprasylvian gyrus
@ positive-negative response #Fi(x& 9 % pos-
terior recruiting 6B E LT3, ZUL
THIE, AR R R & KEAY/ eI AL L, “incre-
mental negative response” &MEXRT & %21RIE
UTW 3, %1z, Purpura 6 34 2 ORKAT
REE & FIRE21TV, REIKBWTARBLURR

DSEBFE SN TV B RRICIIRBRIRIC I VT 6 FRRREL
BT E{FEAILL S5 7% EPSP-IPSP sequence
BEUTNA L L 2ERIVCERLTWVA. 40
b, %2 ORKRIERHHRERIB 2TV, AKEEER
RO 4 DA cRRRE 2TV, RETRR Y
FRINTVIBICBVL 230 B DK== 2~
o BT EPSP-IPSP sequence AL TN
ALLBPBELTCWA. VL R 2TV,
AR Y & R HRL CRF R 21TV, HET
AR BERIN TV AL, BRFEFHRED=2
—o YRR DFE L2 (ALL 5% EPSP-IPSP
sequence PELTWVWATZ L 2BELTAE. Th
LDTEHhb, ARPRR2FRL S 2BEDOMRS
DORFEHBEKRAICIA 5 htud, FIEEALICh b
h7¢{, ARED neuronal event MBEEKRNICEL
ALEALNS.

—7, e POBEIRDOVTE, BEENMIBOE
FERBICL W RENAR 22352, d by, &
12 recruiting-like response #2353+ b5
LT TIRAIGh, ZORIGICHS ) SRR
BIa@ELALNB"M L BT, BEA”idE b
DOFRKENURLIEIRERIBIC & 5 HEFERELD /¢
4 - LRIBOBES L ORIBO S 1 1o s e DB
RICDWTRET UICHER, Ok MzBl) 3 B
RFAELCOFBRLOMRTH>T, ARDBWII
recruiting-like AR ThH-TEEBMIZIZEL A
UCRIGTH3Z L 2BEL TV, §abb, M
RFEHFEITERCON-N Ta s N-P Ao
BMTmiZonz e I-N - I-NO@E LIk

Cortical Evoked Response

Phase of preceding
Stimulation evoked activity Response

at stimulation

! .
V\A/\ . Augmenting
l Recruiting— like

Suprathreshold | /"N~ | Augmenting
Stimutation ! AN\~ Similar to

WA ~—— single  stim.

!

W “wS attenuated
Subthreshold .
Stimulation anywhere no special responses

o

ﬁl.%ﬁ%%ﬁﬁ@?iﬁtﬂﬁ%#ti
3 5 It Dpattern, FE & FRE L
DB TRIENEZ b 54 22 7ps
RENTWB(FEXEM), (2, oA~
NREZEEVHEILL LD THS,)
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recruitment MBHENIZDThH 55, ThiZLT
R X 2 FRRIGON-N L RABIC L 2 FEHRK
JIGOT-N « I-N OF#Hbic & 28ERITIZDL 67
V. 2D b, EITERKGO I -N TR ¢ RS
BEZLNITBEIL, ETERGD VI-P & &flig
I BFRUEON-PORAKLLEVAR 22L,
FIFRRISON-POLAM CRIEMBELON S
L, RTFRRIGON-N & RE#ic S 3 FRRRGD
I-N - M-NOARRULL, recruiting-like AR #
BT30TH5 (F 1),
3T, Pollen %5 stable RR MFERIhALH
BRI (8~12V) T intralaminar nucleus @
BREAG2T->TALAIORBERIED /7 —
vi, COWERTHONIZAIDARBHIHFERS
N5 A3 T - LREKEANIKOBFERE I L 5
REBFERMIGD 4 - & 2T 5 L IZITRAET
»5%. 37xb b, Pollen #% intralaminar nucleus
DO HRERIE T A T FTEERRTGIE, component I~
V X hiRb, component I IXEHEED /NS 124
i, component [[IX{ESEERIB T recruitment %
243, chiek: Bt component I,
component [ViZ component MiZHHENTAH LN 3
long duration D C, component V TR
N % #EEF150~ 250 msec. CHIET 2 &K ORTICA
bhd. LIth->T, ARATH LI KRk E
F o BFEFINZOREICT -P #ITEW latency T
HET 2 BHHEBEES L CEEL T3S0 5,
— 7RI — T I IBHRERIE L NS Ei
553, Pollen @S 5 component V &¥flLT-1#%
Bt > T38DEEALLNS. 12, Lehtinen
5% 43 % 3® N. centralis medialis 2%|& L,
Pollen @& 5 component V OHIZEE D ik 5 #t
X, Lhrd, TOM2IDREBLEREDOE - Fick
>TH—-DBHEH» S evoked spindle complex
WEABR OBRE2RT LS, TDcomponent
V % evoked spindle ® precursor ¢Z&EAt:.
% LT componentV ICRDR|EICL %
component Il (KB TRUI]-NIcHY) 2Eh
3Z&,itd Y component [[DIEKR% R, T 1-458RIC
component I B3 &ickh component [[ D
BATAHCE #BEL, component V& E58EHIE
component I jests 2 HRHBALTHEC Lb5,
component V& ffi§Rif 13 MR TR HIMEICBAL T
BLOESHEl ca2L LT3

LT AT, TO component VIZX4 % IRDHEIEL

itk 3 component [[ DEE{RYS, BEE L b DFEK
BN RS T/ RUITARZBIFAN-NETT-N -
[M-N OBBFRICED TEWEDTHEL EhbH, %1
@ evoked spindle @ precursor® {component
V™) ke b OBRKEMNIKRIEIC X 2 HEFERR
SO, BEXDE S I-N"ZHMT3EELLNS
(7). Lizds->T, kbIZEBNTAR CIIET
Fific X 2 FRRIGDOVI-N & KHlEicL 5 T-N -
M-NORHUESBECH B L EZA 5 P AR II%ET
Rz & B evoked spindle @ precursor ¥/45b
DRI EFL D precursor 245 > TROH|
BuckaRG2 s 2< AL DEEL LGN
3. ZORICAR EEERRERS 2 ORTIERE
REBNWTEESHERIKDZCEBEEINS.

Cortical Evoked Response (Averaged)

7. BERENAEREIC L2 EEERTS,
FERIZ A iz owWCGRLAZV DT, LB
ERHEERERI»FRINGE, |
BERFRIN L VBOEETHE, T
BRIzt DWW TORLAEL DT, KEidd
BRET, AIIEBEEROEETH D,
* EICR L 72 et & SR Rt o
BHIOBEEB L UL FON—N 0
EhEZ LN (FXER),

3T, LOWMERBIT 24 IDERKT, SEEN
IO BFERBE I L b, HERRERSSERIN
BT EBINUILY, SHERIE RS IR RIER LY
BRE A 0 A 5 AREIEY RSk
B OBBRIBICE > T ERIND C & 13T
TiX{AMLNT 5.

BRGHEN & BRI RETL, EELRLEIM
{, 2O — i3RI LT3 (K6).
Purpura &, KB OMBENFE & RFEMEED
ErEAFEE I & 2 REFEEE2ITVR R - $58ERER
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¥4t - ARGEFO VT hIZBNT S, RIKMIEE
B2 AL 3 ¥ 3 FAED EPSPIPSP sequence
BELTEDY, ThABEE= 2 — 0 i rhythmi-
cally recurring synaptic activity ##£Z 3H® 3%
CEIBEARL TN B LT 510 ®

—7, Andersen 5% I 0 BFEHEKICOWNT
KR 2TV, ANREKAEDOTERBREICL >TH
BEROFERIIHEE L VT &, EEROBRFEICE
b A B FEROFHEREAIHNAT 5 T &, neuronary
isolated cortical area TIIFHEERIZIIELA LR
pohizn e, BIKORI1/3 Okt - T8,
REIE H OROBIEEIZ X - T b BRI L L 20
B, %D OROBIBIC L HFEROHEER RS
TR ERBEL, HBERIBRTERINILL
TWAPEIZFIX, & 2 KBTI O—
# lazy FEKRENMIBLUAOKBTLBEINS
5, RERENIBOBBTREHTH S LBRT
VBT ER S X 2 ORI EIC L b AR
FERLHEACHSTACEBRLI (K2) 5,
FARDBERBRE S MR s hT Y EEVRLUIFlOW
{, THEEEBHEICH T 5 E (IR RIE S FI%RE 2
sk, FEERICGHERORIE 2B T3 (K1),
AR L SEREER L OBRBR, BBk
BFGT L I OBLIE S & ORGSR & RARBE AN
Bt OBHELBRE DA B L, AR - SHBERE
BRG L CHER LV Th s 3 DOKKEED
synchronized activity 3= 2 -2 DLV NWVTA
NIEFBLDO A =X L X 2R THY, Ld,
CHICBREN S K E(BEELTWALELS
2. ZLT, ChsDRNEIECHEEINS syn-
chronized activity I3 EHEMIBOEENCE 2§
DTRHHY, LD sHEEE 2HE € 50D
IR CHAL 3 T B rhythmic activity TH 5B L HE
Abha.

B3 ANKREBREESORRA{LE arousal leve!
DB iz T

EBEDT- 12 3 DKRTIX, SHEHREFIT
low voltage fast sleep TFHEF a1z h, Kitskis
5" IREDIRREDS spontaneously aroused DAEF
ICIRFER SN, 12 alerting noise (X EFHHEE
B2 % Al U, $H BB RREEST 2 block 373 &N
\V%. Horovath &% |I¥58ERFEEFESTD latency
/¥ barbiturate DS, FKAEREEOE (MRF
lesion) , @MEH H % 1 id Flaxedil OZEHEICE

hiEHET A H, &<z MRF lesion TEBICEM
U, %12 MRF lesion I2X h#SREIRETES 235
¥ AH|BD threshold PET ¥ 3 C & 2HEL
TWA5.

WEER RS FEANO latency OF, early potential
123% ¢ 43 tx Pollen 5MDE S component IV T
YT 239 ¢, HED unit firing @ inhibitory
period IT—E L T# H* ", BKRDOMINECE T
BBt e LTED S h, ORISR
@ hyperpolarization ICEELERRIN B DT
BERMEANESE O IPSP oFfEE : —H L T
WAMF 1z, Bremer'id induction of sleep #%
Andersen, Eccles ®E % recurrent axonal type
@ intrathalamic inhibition O¥ENic L 2 $ DT
HAHDE DA T THRETL, ascending reticular
formation @ energizing action 21X %5 C &itdk
% intrathalamic inhibition OEINAS% 3 D slow
wave sleep KBWTEETH A LBTIVAE.

—J%,RR & arousal level OBERICOVWTEHE
ANTVA DBEITNIE, arousal level Tk b
pattern D3R - T\ 3 ¥ FEKf I MRF ##ligah 3
LIRS 101K T 5 P E S attentively awake
ThHh5EHEEIIIFFHFTS"RR LREMIERA
BIcEL SV ETH 5.

oD Lh s, KNMREEBXEED R
IZ arousal level MEEFZLTHH,AR - RR - %
FERB IS b & OREERE, BERATES TR~z
LA RBEDHRL $Z A Hh, arousal level D3E
i X b intrathalamic inhibition iz X ARE= 2 —
v OEEBIEEICESELD, B bER O
i, EEEREC L 0 ARKICRKR= 2 v D
FEE L 23EFIT 3 2 L1tk h AR PRR »FEK3H,
FBLIEAIARE iz UTzasu, BFRIBIC Y b $5
BEHFRESSFERINC Y, ERSGERSHERT
260EELLNS.

SFEAET H58EH O waxing and waning BBRIZHS\T
#HEER D waxing and waning BRZcHih o 30k
BRERINZY, ZOMBEEENBEICERLIT
(XOTF YRR A
EZIAHRICBNT, KNEEBR GO R
GicBEE L THEIL 72 2 BB D activity it X 2 %
BMEL, Zhob “572 07 %A LI Db waxing
and waning R TH AL LT, ZORMERLT.
AEEEBSEBOFE2BREEHL TS
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200U NV—FitFF B EVNHIEAIX Spencer 5%
Schlag 52 Sterman 5 * ¥k ¢f Horovath &%
i hiTbhT\a. +74b 5, Spencer 5izHEZE
% % Type 1 (augmenting type), Type 2
(recruiting type) ¥ X FERAEIIEL, BAR
BRLBNE LT A Y. Schlag 5 IdRKHIBIC
ST B2RBRIGD /% — I B early posi-
tive focus & DE8# 5> 5 anterior recruiting

| & posterior recruiting @ 2 >DRLULD ¥ L —
FTERHUTED, Sterman 54 QRGER %
anterior spindle & posterior spindle IC43iF
TW3®  Horovath 5i3, @K - BIRE - KX
B2 EOEA DBFORE 21TV, iRk
RE2FRL THEIL, ZhbD  structure
PRMILER 2 RT 22D 5V —Fic3r, %
hZh#% dorsal spindle system ¥k ¥ ventral
spindle system & @RfFIF TV 3¥ 4 $12, Lorente
de No 3B E%¥ M ic 2 FEE D thalamo-cortical
afferents DEELAAL T 53"

—F, B2Hisd 0 3 H T~ Andersen,
Ecclessj- ™ ’,S'Purpura 51" ™% Schlag & D
Fh o, BERKBLFIhE afferent 7121t efferent
connection %2¥FOWHID & T #RFL T, fED
X & arousal level BEHTHNIE, VKRNI
EPSP-IPSP sequence 244 2#HEMdH 5 EEA
5h3.

ThosDT ik, BEEVEELUIZ 2FBED activity
2XRTHDTHILEALNS. Thbb,
ERIT#VT rhythmic activity BTERIN B D5, %
W ZhOBERKE IIBROBAITIITACHE %2
F->Tidah, Z2oEBILcL 59 X HDAERIC
ZEDIEBLOENS H, THBHERESE OE
25, Aoy V- FELTHBEShIZY, “5
£ b” 2HE LT waxing and waning RE ¢ L TH
BINADTIRZVH LRSS,

L L AT, Andersen 5°% |3 #58E KD waxing
and waning &, BRI 1 D 1 DIV TO post-
anodal exaltation IZX 2/E»DE% § - 12 rhyt-
hmic activity DEAR I WETHEL, COEA
REFWTIL -4 —itEBvialb—var
s EFNBERATVSY Andersen & EEZ DI
X, Andersen %3 waxing and waning D % &
& DERMIZD IPSP O duration OE LR D T
WasDIL, EEiZ IPSP oS — iz fia
EHAFAZEDOMD IPSP @ duration DERRKH T

WARTR->TWA.

ES5H SAREABIKRIBIC L 5 KIMEREFERR
iGe SER B4 VER & DBEEFZIZOWT

ERETFHEROLERICL b, BRARESEFERG

(SER) B84 UREMFIRRE (VER) i3s3
 DIFEMBTbN, ERZEICSERIh2ILES
T3 L RREASREL L S BADS, Ch
5 & RN RIERIBIC & 3 FRMGCOBERI-OL
TR TAHIZ.

SER #8L ¢ VER id, WIFh b RHETHALN
TR HEEKICEB 1 3 thalamo-cortical relay
nucleus iZ afferent volley & UTA-TL 357%™
b THahs, ThoOFERRMIEERBENEX
FEOBALAKICERL>2LEALNE. O
BADL, ThOOBERPEBRLTAS L, 12—
YOELESBH LN, b, SER KB\
T 3HHORMEREHGED 5, peak latency $KF
DI EERDRREA USRI OV TRU I E™
LHELLTWaAEE AL 5.—F, VER Tik SER
U bicELlUIz/c4 — 22 L, Ciganek DE 5
wave V[*iX, B2 i Cilh <1z % 2D evoked spi-
ndle @ precursor IZHXT % & b REKE N @15
FlictaN-NicfH43 32 EZZALNh%. %12,
Ellingson 51X, VER OEFi&iz PO, NO %
5P 3, N3 TCOEH%L DI}, sensory after-
discharge (3P 3t THbh, N 313 slow wave
sleep TEH SN B EL, N 3id sensory after-
discharge OBFHOFEEBbON 2 LR T B3,
ZON 3k +ERBEAUREIC L 2 IV-N X
TREELLNSE. LIz¥-T, SER ® VER O
184 — % arousal level & AU ik attention &
itk ->T, &It later component {ZZE{LHER
»ohaEEILGN, 12, 20L 5 BHREHSHE
éh%ﬂ)“) 56) 50).

nE, B, KMEEFRNCOMEREICET
% rhythmic after activity IZBREL T, Zhid®
SMEaESHEmMELZ O THORGTIREVET
2 HHOME N, CoHicHT ARG R
AP —EHRARTS A ShicRlgic Xk hFFH
INTREREENGEMBETACLick b, HRE
B amplitude HFPE L - THROATL 2 0AJEEH:
IR XN % A3, TN TD rhythmic after activity
PHEORGTIRIENERDOIT2DRITERET,
ERECHERMEGE L THEINABREHOER
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12#7ET % neuronal event 22 & b ALVWERE
Ziohs.

B5E & B

ANRREEKEHOAPWEOBST 2B8RKT 5729
12, SR ARSI & 2 SRR B L O
ARSERIC OV TERIITRE L.

BEEANAERE I L 3 FEFERIGD later
component W # I CERMICHRE U IR,
B\ latency (#9200 msec. i) CcHRT AR
i3 Lehtinen 5MDE 5 evoked spindle O pre-
cursor LMY A LBbh, Tz, Thide O
BN BRI X 5 REFRCOERKD 5
b, HEADS S5 SNBRERICERT 3 LBbh.
12, b bCBWTHEEBRIG TRETRIBICE 55
REGOS VR & Il L 2581 - B
BORMLSBEETH AL &6, HRRIGE §HE
MRERAHE 2 ORBMF I B TEELBERICD
BT LN bosbht. EIHEREEERK L ER
BERSHEETAC L ED LRI, ThoDT L
b, BRER, FEIEERHNE & 0BT
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Mechanism of Cortical Synchronized Activities with Special

Reference to the Ventrolateral Thalamic Nucleus

Hiroichi BECK, M.D.

Department of Neurological Surgery, Okayama University
Medical School (Director . Prof. Akira Nishimoto, M.D.)

Spindle-like afterdischarges evoked by stimulation of ventrolateral thalamic nucleus and
spontaneous spindle waves were analized to investigate the electrophysiological mechanism of
cortical synchronized activities in man as well as in cat.

In man, three positive and three negative waves, namely I -P, I-N, [I-P, I-N, [-P and
[M-N, were observed as cortical evoked responses after single stimulation of the ventrolateral
thalamic nucleus. And IV-P and IV-N were observed after the stronger stimulation which could
provoke augmenting response with the repetitive volley.

Later components of evoked cortical responses were investigated in cat immobilized under
local anesthasia. Recording electrole was located on the anterior sigmoid gyrus.

As the intensity of the thalamic stimulation was increased, afterdischarges of the negative
waves, which appeared with long latency (about 200 msec.), increased in number and developed
into spindle-like pattern with notches on afterdischarges.

The long latencied negative wave in cat and [V-N in man were considered to correspond to
Lehtinen's “precursor of the evoked spindle activity.” It has been already reported by Miyamoto
that IV-N was supposed to play an important role in augmenting response in man. Close relati-
onship was indicated between augmenting response and spindle-like afterdischarges. Futhermore,
the similarities of the pattern between spindle-like afterdischarges following thalamic stimulation
and spontaneous spindle waves in cat, and attenuation of ipsilateral spontaneous spindle waves
after destruction of the ventrolateral thalamic nucleus in cat as well as in man were also ob-
served.

From these facts these cortical synchronized activities, namely AR, spindle-like afterdis-
charges and spontaneous spindle waves were considered to be brought by similar neuronal mec-
hanism with some varieties of synchronization ascribed to arousal levels under influences of
activities of the ventrolateral thalamic nucleus.

On the other hand, spindle-like afterdischarges and spontaneous spindle waves in cat were
analized for investigating their waxing and waning phenomena. Notches were observed on each
waves. When the wave grew with maximal amplilude in a train of spindle, the notch of the wave
became obscure. The phenomenon was considered that the notch was synchronized with the wave,
forming maximal amplilude of the wave in a train of spindle. In other words, mechanism of this
phenomenon was supposed to be explained as a beat of two rhythmic activities slightly different

in frequency.



