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Thalamo-cortical Relation
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KM | 53 F 1.5 2.2 6.3 42 9.2 2.9
MM | 55 F 1.5 2.2 6.3 42 9.2 2.9
IY | 43 F 1.5 2.3 6.5 43 9.9 3.4
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B+ XBITE 20D, eFITRLUTLAIIL
RIS HBEMERE D peak %2:8 & 12 FITIIc—F L THA
A6NTWVA DT}, I-Pitigdd 3BHEEOR
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Augmenting Response (suprathreshold stimulation)
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L. : Y Up
5 t A e s A~ i
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0.5sec 100 VvV

X6 —b

Ist. stim. . 3

LC
\ ﬁ\MV\J\j\VNW/NN#ﬂ
NG/

A
\ 7
N/ V\/\f\ 2
L.Cortex / \
25

==l
L.VL repetitive stimulation 7Hz 10V 05msec 40 96msec

ing MBIIRI L - 12, WERIGGE) T, II-P,
M-PHhEgEzh, M-NizZHLRELRLUI:.

recruiting - like A.R. 22 L 72X 6 b BIOMET
R TI3, WL (b)Ta% &RIBDBERE 5174
AERLOMMB L L—EDEFRMB AL L 1.
IRERE (b) CTIZM-NMHSUEEL, 1-NAEES
DERSTEVOEERZTHTLEEHEM, I-NM
WELTWE b DEHh, I-PHLEL. BIL,
FUSSAE S A. R. % recruiting - like A.R. 224
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BILEFLLDTH-TY, RHMOMKIB+23TH
WIBE, I1-N&OU-NORYFIGOREERS A LN
stz

LT, 4HRBNT,10V,0.5msee E4V3 44
HWORET, 181 BOMRBRED S, #EElEic
& BRUSDERLUE 5 T CHEE 2XRBic LI TAI:
L LA, 2HIRBNT 5 Hel L ORI OS2 X 17
U, 4 HzE TORIBTIE, N Eicidsisssisgic &
AR S ILDRRIZ A S igsh -1, & 5T
BRUG T, DRI 3HRRG L 2 RELUED
RUBC & 2 50 2 L T2 3 &, M- NLSR DB
BEBICLVLOLE IS 205, RIBIIREHT 2 ER
RILGO# > ThomMAShTE h, BRABIZE 2
R EBLDORILZE LT (K8).

7—a
L.VL repetitive stimulen 7Nz 5V 0O.5Smsec

Positive rectangular pulse stimulation

Le ) R n - A
L.Cortex

AP AMA NN A AANANGAAAAAN

e AN ANAAAN AN R A AN S i p e et AN AR

Negative rectangular pulse stimulation

LmMWvVWWWV‘VWW
L.Cortex
S NA R LA A AN AN AN
2 A A AN AN AN
50,
1 sec.

X7—b
L.VL Repetitive Stimulation 7 Hz 5V 0.5 msec

t.c Positive Rectangular Pulse Stimulation
NSNS NG AN NAA AL

-

L.Cortex AN A
VEASAAN N “‘"“U“W\/““‘"\l L 20 -

R.C 2,

RS |
AASARMABAAPAANNNA A A A
L.C-p

L

L.c  MNegotive Rectangular Pulse Stimulation

A N A A A A~ A Y,

05sec 100 pV

X7—a
L..Cortex

| st.
stim,

2nd. "M\

3rd,

§

4th.

5th,

6th.

Tth.

8th,

Sth.

10th.

I 1th,

12th,

e

[l
10.24mszc

L.Virapetitive stimulation 7Hz 5V 0.5msec

7-b

um"‘\uffg’\ EM‘W
mwﬁkﬂ/nxwf? mwfoJF\W%7
Mwm\ﬂthwf m#“mf/\w%“
B N f\/\'\u—’\

A S N 7533—;;;3 A

L.VL repetitive stimulation 7Hz 5V 0.5msec

X 7 Vl&m@TﬁﬁEWﬁu;é&E%%
e i & INEL 35 3 KI5 o> pattern = 5 ¢ ;-

a, a“ti%ﬂ%hﬁﬂﬁﬁi{iﬂ&k?hmf&R.%i‘i"éiﬁm
MﬁTW&t;a%%%&&Mﬁﬁm%ﬁLb.Bu%
NN E LB TH nid recruiting—like AR%*E2
BB R 6 b G ORET WS & 2 FRMww & E R
EEET 5. 25MEREELTI0MOMEZ k3 4 0
Th b, (FEXLHM)
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X8 —a
R.VL repetitive stimulation 4Hz 10V 0.5msec

Positive rectangular pulse stimulation

LC :
VNN ASIAANAMANNMAA AP NN A A A

L.Cortex

A AMNAAAMANAMARN A AMAAN S e
R.C

AN ASHAAAAAAAN AN AN ANAA A AR AA,

L.C-P )

O A A A A A A A~ S A AN A

R.c Negative rectangular pulse stimulation

AMSNAAANANA A PN ANA AL A A AN AN
L.Cortex

R.C

L.C-P ]

0.5sec 100

[X] 8 —b
L.VL repetitive stimulation 4Hz |0V 0.5msec
Ist. stim. 2nd.

L.g A S

L.Cortex /\ / /
ke bl L0
v eyl 29 s\

2nd. 3rd.
o /W i
o \\_j \/ N

L.Cortex 41\\ /’\/_h_
2 \, .//\J\//\“\/m \/

3rd. 4th. i
L'C'\/\—\_/\/\J’\/\/‘/\// \
A Sl
L.Cortex

“m/\““w\”\, s

/\/f”\'/\_/ b

4th,
LC

p Sth.
o N\//\
&7 N J '\

L.C(zrtex /,/\ 3 e

\
2 v

N\

i

40.96msec

8. 4Hz TVLEE % i L 22 Mo i Eliiil (a
F) & mEHEzRE (BR), MERKIE
IZI10EIINEIZ LB LD TH S,
(ALHmR)

£L3% 1, EREOEE, A—BEELLHE

L CRIGD pattern 2RI 2612FH12(K9).

% V LEcBIE Rz A 5 &, AAOERER L

X9
L.VL repetitive stimulation 7Hz |12V 0.Smsec

Positive rectangular pulse stimulation

L.C

L.Cortex

AN TV

R.C

e T S S A A RS R A

Negative rectangular pulse stimulation

LC

——— AN NN AN~

oot | e A
| :
R.C

50V,
1 sec.

[[9. 7=V LMt FRlEiz & 2358k
W LR |- T it recruiting - like A.R. 4iiziis|
LSBT L TIZAR £ L Ty B, (ACHBND

T3, N-P®D peak Xi3ZhLIHD EITHEIC—
L TR NA b recruiting - like ALR.THBD
KU T AL TR, MBRETTsRIED S b,
R UM D peak LBEOTITH EICMA SN
M-PRU-N,I-NO#E L HEEOME DK
wWUICA.R. 2E20L1.

& 5Tl & DIEFIC W T RIS D% 2 2 T IEIE
T, RISOEE %% A B EORIED pattern
Zit% 5FlicsWTRE LI, 205 5D 24| %R
4¢,10V,0.5msec ©6 Hz, 8 Hz, 10HzD§Ii#
2 UIIHE, 6 HzTixB RN 12 O RS A3 <
recruiting - like A.R. TH 5435, 8 Hz, 10Hz¢
RIMOEE 2 E\F 2 L I-POEmMBERE 2, A,
R.22UL1:(X10a). 3Hz, 5Hz, 9 HzTHiE
¥5¢, 3HzCUERGOEREIZS\ VDL, 5H2T
{& recruiting - like A.R. 29 HzTI3EBRMNL A,
R.Z22U1 (K10b). o 3Flic> T E—D
BE&bs o,

F2IH REORMHE L BRRIGD pattern KDNT
2150 iext U 291 0 V LEGESERIE 2 35 T 750,
ZDBREAONITREFERNIED pattern 2B DS
A LN IREOETT 2 FERRCONME & RO
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410—a
R.VL repetitive stimulation 10V 0.5msec
L AV R AN AN e
6 Hz
s A
Ty
o NP
8 Hz2

L Y

10 H2
LC
MY L)
— 150
0.5msic
[X110—b
L.VL repetitive stimulation 10V 0.5msec
PN MM]\,WW
oMz

TR 17—

Shz MMMTNYNTWWNWWJWM
3hz MWTWWMNWWWWWWMM

25N
150¢

X110, FBLCSHE & 355 R bpattern D ZE{Liz D\ T
6Hz M Tldrecruiting-like A.R. 10Hz % T2 A.R
#2073 (K10a ). 3Hzllifg T2 RIEORIIE % v He,
SHz#il)if Tl3recruiting-like A.R.9Hz §li#X TI2A.R. 2 2
T5(10b). &k, K10bDITESIENILE |- Bk
FLERTOHz B B v T FiBy P Mg & FEmbA R 8
(2% 2F08k % SHz R U9Hz il Tl XM MRIIc & 3
DAL RETRL 2. (KB

XLk - THELL(®). chickse, BEhL
o & &, BRI, II-ND peak EFE»LED
NHEOTFITHk—EBUTES5AONA LA R 220,
V-PLEOETHIC— L TMA 6H % trecruit-
ing-like A.R.Z22U1. ZRRGOMEEL I

wvokad actoity (=P | [=N | W~P [H-N [M-PW-R| Rerpora
a1 stimudation
NN Y
soreteeaa | /N~ LN [ 2 T [ [ [t [Rateee
Stimulation N | —_ | - | - | = - [—vory ﬁ':ﬁ.‘
,\/‘*\/\_ - = [ ] )
VA D e K] ) B
smngs | WA~ o[ more N oA Nart 1
Stivdation ~ ] - - el Bl B 2 f’.ﬁ’ :«‘«m"
L e~ [ =] 0] 0]
Owvekpment; 11 mackad, T mosenate,  Zelight,
Attecuation |\ shight, [moderate, || markd or dissppearance
No change ; —e

K1l ETHERRCOBERN & fI8 &4 (R
REE R CRIBOEE) 12X 2B BRI
Patterniz >\ T, (AXLHR)

Hie> DR sMA LN A &, BERBOEEL

KEBORIGZRUIZ. Ub U2 6BV RIE G,

FHEHABEETH-> THRITI-N, M-NOBRHER

DHEHEL, A.R. % recruiting-like A.R. 3

AN, T T ARIGON-NLUBOTITH Eic—

U RSO SPDBEATRNRIL, Xt

N - P LU D EITHAC—B 3 013 & it 5 18 ~ R

Utz. T-P,I-Nid primary response ¢E % 5

N, RILL AR ELBRUSDH NSRS 3 25,

HRIE L TEHRERFITIITEA EBbAS o - 1. FIEUE

EWERICEL 2 h, MI-NXZII-N& M-No@&aUL

ToR & SIEHER D peak & hATICAIBDINA Hh 2

&, I-P, I-NOBFRETHHCE2HBVTRIGIE

BWELI.

F4E % ®

FIFH e MERVLBEBIcE 2RESERT
IS 8 3 RN EE

B Lica o TRBREL, & IR VL 2 BT
e 3 e, RIEREEESEICRRBLT 0.5~ 1.0
msec EVHEERETID, 3~ 4 msec WWHESHE
Bi% b OBtER L, 8msec AIMICESBIEZET
BREMRD 625 _HEONIEZEL, 5-15Hz0
ERERBEMAS L, RBORSHELLE DT
HIEHIICTE SR DB OB & etk o
#2L, ALR. 242U 5C &3 Morison & Dem-
psey"? M LI I AHIGMTIIEETH 2!

—Jit FORREHEZPRBLIZBILAOh 3K
EFREGCOPE o 0mmmwsam gy g g Lop oz
I DRHGRIBILE A RISDENSB LIz SN TS
2. $R8bL, b MEEREE QIR VILEORIE I &
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APREFHRRGR, LR D, IS0 LE T
MR ERRNC 2 RRT AHROH B C L vow
e ESERERI C recruiting - like response %
2922¢d AR 2ET3C:b4Hb0, ERR
5D pattern B—E LRV 5 ILAH X 2L H 3
T &P BERMBOBREOFRRGEE EMRT,
KGR (10msec Llb) OXHEBREROKICHRE
BR_AMORISSHEL Y 2 e BbiFohTEl. C
SV HMORE LR BERDOEIRE LT,
R EFEFRKMIG P recruiting - like response
#% intralaminar nuclei D IERFERADRIB IR
DERE->TEREINI D E 3h, NERRIE
I 2 RIGOBROECFRUCE OEY 3 Zic
DWTHRIEL 3h{, BRONEBRNZE T
FOREVSMALNBC L2, Bt b LD
RICRAEBNRRGOER TN DELT, THhS
DEERL{ERINTETWEL5THS. Ld
Uahss, FEARLP™ HD A 5™ 13 V LEH|
Buc L 2REFRRL 2 HIMBETIHL, £ b
DB REY L EFZENRIGVRLZ L 2 o0
iUz, abs, BRI T, RBEERE TS,
B I i 3 @ DR D> b /s B B FRERIGHILE
BRHETHLN,REHEI0msec FiH%,40~60msec,
80~100msec ILIEEBHOA LN REKE2ZN 7
#NLI-N, II-N, M-N& U, 20~35msec icTHAH
BOoAabhsBEHK2II-PE LTHEL, I-NO
B BERII-P3, Z0FEV—ELVEL
1z. Housepian 5™ %< D& ICA 5 h 2 BRFRIE
it % short-latency positivity X2 D II-Pizig
LIZbDEEALNS. 2L TI-NZZOII-P
CHTTABNTHS. LLLEMHE,ZDI-ND
BBtk I -POSERET 5 C L 13, EREEENE
BMhHIIMATHEINSCL L THHH, FED ar-
tefact CHA{ M TN 2RABRTALLRTEL
#»-12. Ganglberger 5% i3V LEODRIKT, 2 ~
4 msec THEE H 6 ~9msec T peak ILET 24
HBHRSBEIORLTH H, ZORITEBRORL,
R & Ud, REOORILBRICEHER
BThrLThid, sHDPTHKEHIBETHA.
UL l, REEROESERES L CEED» LI, ®
DTS THIBHERIZ T -NItiBY4 T 2 $ DT, 54
R I - Picks U, BHEBIZII-N, - N
L4z L BEESN, ZOBEOHEICIIERSH 5.
HE2HE b MEKVLIERIBIC L 2REFHEIGI
BIAE1BHER(1-P) OFERKOVT

Denny 6® I3SKICHERIB 26 5\, R.R.
PA. R EFHEL, BB - T, KEBGHE
DORIB D artefact Db AEE L, REAKKHED art-
efact DHAFEDZNZNRKOVWTHEFENG
D51 AR E R L, REBHRBOBE R
DOERBOHEE L BHOERROBL 2 &1L, &
ARSI DR SR ZOY L 250, HABRIZER
HERSHER i DIBE D augmenting negativity H3FIHN
THALUMNCERETH D, ERRBOBEICL 5
T relayed pyramidal activity @ pattern %1t
TR EFVEL. 22T, SEESIE, RE
DHEP—FEICLTBREDRIZ2—EDRIB 2E T
7T, BRI R & 2FRRIG 2 BB
B L, volume conductor & U T® artefact %
mBick hBEEL, artefact K E N 5 non-volu-
me conductor %S> & L TD neuron 244§ 3HR
POERILBETALEICRILI.. BEDORKLS
Rigic L 2FRC2MET AT &3, MEMED
RAERZOERERENIZER I T iIKEIT38%
PREALTRATACRESVERE 5550, BEE
HOFEOBELAHET AT OFEE LUTIRAER
AETHS 5. EEZRCOHFET, | -NOFIKBHE
BI-PYEET S ERIBL, 5FlIc TR
HIOERSHISE T % DRSO/ b F.D. T. 28l ¥ 3
CEMTENL. Thitks (£1) &, VLRI
itk - THRH primary response A5E % D3, #
B AGERRIE Ti1d1.5~1. 8 msec(F51. 6msec),
BOREIARGERCid2. 2~2. Tmsec(F152. 4msec) T
&H-12.2D primary response #3372 L T ortho-
dromic KRG TH 5D, &3 & antidromic 2
FIETHhrd, £ VLE2EBT 5 HEHEORIBIC
X2 bDb, MEORFEIZL 2 b 0d 2 EENICEE
BT &2, Ao fiEizs £ 5 < VLE
RIZBRLIZEDEEZBAI R RALNENSIT L,
3 5 ICRIB & RIS 13 50, 8msec DM
THERFHOF.D.T.0¢h»sHbh, 230 VLEE
RRBc & 2 AREEEEEIC KT 3 HESFRENG
140.5~1.0msec TIEU % 58 TEBROBRYE
BTHa"WDEEDTL 6, £ MDD premotor-
cortex HWTH,ZDI1-P, I-NMEZLL{HE
D primary response KLV DEEAISA %A
V. ILREBEESHERBCL L. TTRHRES
NTVBL ) ETOERKSREREICH U TH
BERERETHEEL, I-PFIN LS Alsh 5 Tis
bIMGDHAZEMTAEREBIN S, Livw
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%> Spencer® @ sink and source DS CHET
i, cortical afferent RXETFHXERIU-VET,
sink ®#FEHTEEEBEALN, F.D.T.itk 38l5E
O ETI1336-43m/secDRBHE T, LEAW-VE
IR I N, ZOHKD synaptic event & ULTHER
REBERIhs DL N 5.

—7, MBIEK V LEFHE 8 T V Likikis
AIORIBIC & 2 WA REFRKG I, Kl VL
BPHIE L TOT b 2Pl W TREM 2 RE pat-
tern ICHE R 5 T2 -1, Walter 5" MRV
LkicEBRE2PREABEAL, WTFhORTH—H %%
¥ 5 & HEIT recruiting 2 TR D parame-
ter & @ LRI CRIGHE V LELIC recruiting res-
ponse IKWEHBLILT:RIG 2 A 12T &3, RNAIFERK
FEWC RO V Lk DSBS § 2 apEE 2RI T 2F R
TH3. L USCHAIVLE2A U TRERIRER
AR B § D THNIE, Domino 53 HSEIFHEER
B 2 B U TR S RRICOEREOENR
sEEPHELNL,—ROVLEE#EILL - T,
FEBERIRIR I & ABIER OF ARG OB ALK
FHINZ DD, EBEITIZ—EOVLEBE
=T & ROV LE DRl & 2 BHER OFRRG
WSO ZES GAZNC EMHAL I,

K12. A LK<, coronal suture T ?pre-
motor cortex»HLVLLIZH 5 #f_E THI%R
Wil 7z A (FIR) &, VLE» LR
WERICHHEN2TFEER (ETX)
(&XH]R)

EIM FMAMEEBRENLCDA # =X 4.

b MR V LB & A IR EERRIG I
DT, VLKL FE 2 SR G & L
T, 2¥D4>OFHHBFEEN A (K12). VLI
& HEENRRENT B2 (A), RIBRIRE S
BN U CRNBIRE 1cE| 548K (B), massa in-
termedia %4 U T transthalamic iZiG& 3 h 5 #%
B& (C), subthalamus & %V ik reticular forma-
tion H2NT A (D) THA.

3T, 15 synapse IZ¥1} % synaptic dalay
%, & h OFRIREERICBOTIZHR/N0. 3~0. Smsec
b B HP0 TR RN DR SR/ 5 D sy-
napse 2T 5 L ThiE S &R U HRIOF.
D.T.(0.7~1.0msec iEME) > 5 i, I mE
ANBICET HEMEY, RBAREICE 26D
0.4~0.7msec ERT . Th%eR1TRUIEL
DEF 2BE I L, FEHIRE~DER 2RD 2 &,
FBANZHE UL 7~2, 6cm (F152.0em) {725, %
12,2 < synapse 2N AV ERETHIELERL,
R~ DIERE H32. 9~ 3. 8cm (193, 2em) BT &
itlsa (%2). £LTAT, LECOBERIZOWT, 3
Bl ARz 31T 5 V L% 5 BRI E 2 5 BERE &
R E 1B 5 EEltZE DESfEIX, AT 3.7,

B 710.5cm, C CHRHE

BHOHE 3.5cm,

HEEHOBE 2.0cnT

b1, F->TBRRHOV

TPl dlx0E

D synapse »dH b,

PRI EAICLICL

hBEINS. CORK

BERBT 5 L ThidEE
BERY 1213 monosynaptic
IR LEEIOLNBD,

CDRIRDVTIITERE
WEFIORRRE bEiIch
FE U, Rk 2R

TARBRILOVTIR, %

I DB EIERHRLRIE I

& 2 AR EFRRG

DOEMEIL massa interm-
. edia 29 39% 15

HEbhHbo, EBWILAN
bha. Ld»L, BEEEN

¢l 5 @ synapse 2§
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3¢ TS ORBIETEETIR S 5 55, — MR
BHEORIBDBRIT A 5N 2 BFRERS 13 RIS
L AN BHERBOBRORGD pattern § —E &,
B 6 IR TH 2 V LRSI & 2 RS & X5
INBLEDLIDOBBIBETELS. Digown
T, VLEKDBENRD TIIFRRSH/ND & L, sub-
thalamus T, FRELSA LN Gwwn
KU » LAED synapse 2N T 2 RELHBL LS
PHETEACN. RBEICVLEL ) EERNEZ
LT, AORE~ET 228 (A) 12, BRI
2.9cm~3. 8cm (F153. 2em) BVERR L 12 b, BREISE
A2 IS, Temd b & BAE VDS, Thhsi & TTHE
HOHAERLEZEALONS.
VA (KFEEEFRIBIC L 3 HEFRENGORR

ez n=xn

Housepian 5" iHEFERB 225 &, £ b
DESRHLORETIIR.R. 22T 3 C &3
& Uizd3, Larson 5™ i VLEIEFEEHRE 2T
725 1-23F 10 A. R. %, 9HiC recruiting -
like reponse T augmen_ting -like response Dt
Wb DBRDIEREL TS, Adey 5 13—
BVLE®D5 Hz OBKRIE CHIEE centropari-
etal & X parietotemporal ICEFEEN rec-
ruitment®& 5N AHE &L 85 Hz Gl ic/LE
BRGDA LN S 24|24 L, Hassler 5° i,
4 ~8 Hz O VLEKORIBT, REHSHNEEIE—
BHZETd 3 P5RORIE TIIMEANE I [LH 72 rec-
ruiting responsed’®» 3 & L, Walter 5™ § re-
cruiting activity %, —EDRIBIC L > THE®RDH 2
i3 waxing & waning 227 ALBOFRRIG L
LT, VLEREICX 5 recruiting response @
FIEOEFME IR O®R S B ah, BUORBT
WA HBR T s L 2HEL T, Rand 57 §
Wil frontotemporal IZ recruiting response D
HEZHELTVAS. 2L T Ervin 5 i3, il
FHENIG% intralaminar nuclei OFIgIcL 3 6 D
Tk EERILT. €~ OBE, EEFRIEIC
X 3G D pattern & MEANERIGD 2 & = X &1
LTiR—B LIRS A 5TV L OHBRR TS
30, ARBYOBELRLY, —EOREHAS
NIENHIOVTIRASHE S PILERTNIN. &
13, COWRETVLERBICE 3 FRRG IS
ThHHY, FEOES, FEEERIRBOSAS
BB E DR LR ORE E ORI & 1213577 5
FREEOEERONMER L > T, ZORIGD pa-

ttern DHEE SN A AREME 2R L.

Tiabb, VLEEERBIC L 2 REFRISH,
REOMA SN ABED, MROMBICL > TRIE
pattern HEET 2 ER» 5, {RRERBUCE 55
BIUG 2 BEB OFRFUE DA & WS BR» 6K
HUTAR. 2hick s, EEEHNBOES, &
WO p+Hamirhig, £iITTsRIBIck 2FR
RGO -N, M-NOG#E U IR peak Nid
[M-N® peak HFEL L I ZNLUEDEZD, £ DAL
HichEBmA b hBadicd > T2 2D E2IRL
1. FITTAFRRSON-N, NM-NOBALIzK
X gt I -N @ peak IEUBKOFIIHLE
KRIBSE A 6N L, Zzhicf GIRIT-PiX
OI-N, H-NOBME, BEROmEOERSE
WEEIUTA R L7205, MABRAE TS
DT, BEERIC X > THRE UL RITRIGN -
PLU%D LTI ¥ ORIBHMA 503 &, K
LTRBHROERL DV H B NEFRA LKL,
FEagEBIIEERicALh, —RR. R.ETH3
b, MERGTIRELRN pattern iz I-P, I-N,
II-P, II-N, H-N, V-POEEMHA LN rec-
ruiting-like A. R. ¢ mATZ. UL LWWTFho type
D6, primary response Th5I1-P, I-N
1%, B850 11 -P O LIRIBICL > TED DB
RTITERL, -

X, NEORE H=X 26T, HEMERO
postsynaptic potentials ( PSPs) MER sh T
5%, Spontaneous EEG activity &R #iREH
f@d PSPs & DFEBEIC24 T, Goldensohn & Pur-
pura™ X, epileptogenic EEG spike Xid sharp
activity D&Y S excitatory postsynaptic po-
tential ( EPSP ) ICH¥%3 5 & 6, inhibitory
postsynaptic potential ( IPSP) izff4d 52 &
bH3H, LOMERT 5 PSPs 229 2150
LRICET BT EMBE L, focal EEG activity @
Rt B & B ROEE EBIFILL > TRE S
DTIEEVH»E LIz, X Prince 5¥*4 |3 surface
epileptoform waves I3 & BOBRIC—FL,
EBEBMNOWEREPRE LI L 2HEL TS, Creu-
tzfeldt 5% (3, % 2 DEBFHOREREHD spin-
dle OFEEH RS & EPSPIREERBZMHH,
IPSP ix EPSP iz 4 % spike EHOFZ W HEITD
AEL, REBREER,LTFL, Z20RICEVEBRED
&% spindle DRE, REEMKE EPSP, REB
i & IPSPAH—H L, »> IPSPIZEERERD
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RRdsVRENAUBOTIIMIAE AL L. L
PLEHL, 21EBORRLTBIEMED spindle DIF
A, EPSPHREBHMIC—RI s L bhoTt
LTW3,

—7%, KRBz L 3 A, R. ©R. R, &&H&EIE
1243, JESE AT D PSPs 1t TR RBAIR A
HBELEBRINTNEY, FRERIGD PSPs #
EPSPit& 2 $ O IPSPIZX 3 d Dh 20 Tid
EH 2 A, Li®, Klee 54 Nacimiento 5% 13l
## %9 EPSP SHBY 205, A. R. TREAB
BTLEHE T4 EPSPT, augmenting negativ-
ity( Nacimiento 5 MZ 5 secondary negativity
ST 3)DRILEL KL DD B E LIz F1-
Nacimiento 5% X IPSP ZEEEHKIc—HT 2
& L1, X6iZ, Purpura 5 (3 8E{& R A48
TtRUETIEPSP2ETADIINL T, FEi
FHRTIRLELE, GBSOEPSP, iz
ZDEHFDOIPSP 2A. R.OXEHEROBIC
RL, IPSPiA. R.oXERHEOBICSILE
U1z, ZDBE Purpura 5% 3FERMHRIE PSPs
EEABZNELOT, BABREMSHEMEMED
ascending dendrite %@ > THEZRE~NGEIHh
3ETAHEYIEIBEL TS, —F Creutzfeldt
6 3. VLRSI 2FRRCITTHSER4 ~
6 msec DXEGHM, 7~15msec DERMHEELS,
primary response &UTdh b, Fitlb~25msec
OELXD BHEELHH, BOREOBEIIZOH
1230~50msec DMK LZE L, HiFMIED PSPs
12, L Klee 5% Nacimiento 5% i2 & - TE#E &
NTHW32-20EPSPEERE, 1~4msec OFF
¥c%# b primary EPS P, X204 BT
i & ¥915msec ICIHS#BME% D secondary EP
SP, ¥5iz30~50msec ICTHRERF%#H T 3 late
EPSPWHbH, secondary EPSP¢ late EP
SPix5~10msec TiEE Hh15~25msec T, D
peak KETAHIPSPick->TErhPiadbh
mask SN TWVWBELIK. ZLT, ZOIPSPOD
peak X% 2BYER D peak IL—F Nt 5 msec fif
FATU, BORBIC L - TRFEREORWREBYE
HOHBE5I 1 PSPIdFA L Zh & [F UBERE
TAHELN. Big, R0 s 2 L3 LaEHRD
augmentation & late EP S P, ZhidFhA ¥
IaE LI

37T, k biLHBIT 5 spontaneous EEG activity
B X CRKRHIC L 2 HEFEREN & BREAFESIC

& 5 PSP s DERICOWT ORI, ZDEINN
HE X H R ITEE 2 AL, FlBOML, F 3
DBREDOWES 5, ZOBEEI+IHAshsEC
5T, PSPsixzosmENHEIC, ZRMEY
HMERR 2275 EMbh, HITTARGDE
PSP IPSPrXROKBICEARGEDEPSP,
1 PSPHAMMES 2 VEFRLHLTEC Ltk >
T, RISOHEBPEFESE S C & RBRZ g sh
ABLETHA. &< Creutzfeldt 5 DL IzH
HRIEL, VLRI 2 BHRRISOESBE & &
5 5 primary response T 5 FREGMIRK &2
iz zhshe ho1-P, I-Nizig4L, 2h
e B LRI  F -8 I-NiZiE4
BEHERISN, e NDA.R. 2PSPs tOB#ET
ZAXEE, BOTTRBRKELHELBINS.
II-N L -NOGE U TR X idM-NO peak
EFELBOTTH EFEbsm A s TER L&
MR OB ERE 22 DR, ETERRGDON-P
ERDI-PHRAEL, EigN-Nicll-N&EII-
NDEET 5 C EBEEC,RRAONGIZ, Z 11
RUNBFERRICEEOESAER»S, V-PLII-
Pasi b AL BRI S h it A 5 h 3
EEbh 3. N-PO peak EER T ZNLED LT
SR »BE A2 oo Bk, N-PLSD FITHC
RO IcE RGO -PSERIN, VN-N&II-
NAFERIE L, recruiting-like A. R. &2 28T
H5. LOHEA R CELUTII-NSEETAC L
BEND S, R Sh 20BN THICE 3 b
DTHAS., ThitLTI-P, I-NE\WFho
BatERIhsc R0, TOT LR, I-PE
NV-P, II-N, M-N&V-NAMLBEOP S PiciEy
TARMEH->T, Ub b OBMKEBERIZE
Wit 5 PSPTHATEEM 2RERL, 1-P,
I1-NiZ, #3®D primary response »EPS P&
INARICHBOPSPThaDILHEBINASC
EBBVDTHAS. LOETRITTIERNEGH
o BITHIEDSINA SN B & (B 4 HzL Fof
BOBAETH A, ERABICL 2HEDRIGIZ
{, BREAEHBELONGZRL, H-NZI-N
& MI-NDRE LoD peak & b BTICRIE DS
ibhzes, 1-P, I-N2BRVTHEHEET 3
EEIIEEKEO. T, BITTIEFRRGOR LA
T —BL TG DEE 22T 5 &0 ) BRI,
HITTAFRREICOMEMSA. R, OBEREIEE »
BETACL2EKRL, H-N,V-NOESEE (&
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1)OmE»5 6, A.R.OSERIEFEEH 5 ~12Hz
EVWIBEIEETNETHE. LT iz,
recruiting - like A. R. id AR, X h{EVWEAEH¥O
B CTHRT A & 2EHT 5.

3T, AR. 2ETIIREEE M, —EL
EOBCHIBD parameter §T/5b bREE FRIE A
BDETHEH, ZOERIOWTODHIZS V. B

ETHBICE 2FERMG2 45 &, BORBTA R,

PETRRTOSDOTR,I-POERIIE-TY,

II-N, NM-NOEEROEEB L, MO T
recruiting- like A.R. 22T 334 DHEZiIC,

II-N, M-NoE@EsHEHIEh -T2, 12 Schlag
57 13 V LIS & 2 V LR OMIS 0 RIS ic &k
D3BED type BHHTE2HELMICLI. B
IHUTERGLEV S D,600msee LZTDD
AR RS s iEl s, Z D% postinhibitory
rebound ORI 2R T $ DB L FHIEHE]L~ 18msec
LIFH 540msec ¥ TH{ RIS %27RT type ThH 5.
ZUL7T,100msec PEBCEERBZT L, S
@ pattern ICHMISELHHCC b, 2REBLUET1
FEL HT - LB OMBRHAVETREVEBRTE
U, oMzt % st BWEMLBEEL. V
LEZDEKEERNE 225 &, RiEshsMlaD
BerEEelyc Lty RECRI AN TI-

N,I-NO#E#E% % -3 -0+l canid

i —B U - REFRGONME & OBET, A.

R. & A& recruiting- like A.R. 227340
cELIO. 1z, A-HTH-TH, KELELE
R L ORIGD pattern KB S 2E 2B 5 FX
ix, electrical active field DL X &, ZDHEFHAN
ADBHRGF OB DOHERICIIESBNOEL
LTERINS. 351, Rl D parameter %2 L
T e, RG08EHE s FcmfiERG34 560
BU S COEIBLTY, RNAINEZEINS
impulse DEIX, MEEFRICOEEZD S b
FIN BT, BIEEI~D impulse DE L b3z
VWO T, RABINMERINTA. R 2RO
B & W RO~ T A BHEE 1R AR

XN 3 +aEsofEchrhiL, WA R,

%,recruiting - like A.R. Z£U X 3.

LT AT, VLEKHE»SASh2BOKED
activity 12 & - T, BRRCOEEPERESE S E
i A= XahS, AL recurrent cortial in-
hibition®** EDOREMND » =X LT A VLK
D EH, thalamic recurrent inhibition™

s et BRI ORI, FRBLcL 2D
%, &AW thalamocortical reverberating

circuit™™ 39 2 HIBOIERICL 5 § DHFICD
WTIRARETH 505, CHIZFERRCDOBERKDK
Re@Fs Lt RO TEESHETHS. LoLAd
5, VLERIgCk 5 RERRRG, B RN
Bhis X OEITHERRCOERK & ZOMNBEILL - T
—EOEE 22T 5 Lid, BHREHELOD impulse
DILE R EEROBENEMERET 5RFELT
EEQREPHTAUEEETRTADTHS.

w58 £ B

R—F ) = X LB L UZOMD A EEEEELN
S5061OENBMER ICBEL T, Wi target OAEFE
HIRIE O 72 HIRRAE AL (V LiL) OB Z
B CIRVINESE RS OWRE & U128, L OHE,
LD>LELRRIETBT - 4DPHETERE0T, &
Rz b VLEICRIR U 1B T & - 12414l iz o
TORME2RABRD FEELP AT,

(1) BRVLIEERANH T 2 HESRULIIEIC
R DRIG 22 Uz, BRRGOEERBICON
TZDHEABNZAIET 5 &, FIBRIFLETE,
I-P 3.4+ 1. 2msec, I-N 10.6+1.8msec,II-P
294+ 5 msec,II-N 55+ 6 msec,llI-P 71+ 11lmsec,
[I-N 90+ 11msec,V-P 1154+ 19msec, V-N 160
+24msec, FIEHBIACHRTIET-P 4.0 1.5
msec, I-N 111+ 2.1msec,II-P 31+ 4 msec,
II-N 5746 msec,II-P 74+ 13msec,lll-N 92+12
msec, V-P118+24msec, V-N156+29msec T
Hotlz, HU,M-PIZOWTIRII-NLIN-NBEZ
LTOWABEMBEL, LIZLIEREKRTA. V-PENV
-NZB R OB R IITBOSLRRT B L EHBHL.
(2) primary response TH31-P, I-NDEZ
h % first deflection time (F.D. T.) &£ LTS5
Bz -2 THEINE I LTz & T4, RIERIR R
B ETix1.5~1. 8msec, FIEAHIACE CIZ2. 2
~2.9msec ThH-1. '

{3) FIBTSHAD primary response id, fli{E V
L& 5D impulse MSEENE 24 L T monosyn-
aptic 1236~43m/secDEHMEE CIZ s 3129
WELRDEEZ LRI

(4) HRVLBEREME I s HEFRRIGIE, &
MO ERNEREO & Ofic—BU T ALN 3
itk > TEB L, negative peak » 5 D TF{FHAIC
5i6h5 LBERFERRLD, positive peak 25
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ETflicBEA o h 3 LAUFERRSOERSE 127,
K V LBIRSERE RS & s BHFRERGI, B
VR OBE (BRIE ERIBOM-N, RI-N&I-N
DOBEUITK & 2R O peak FEHELIED TITH
Eie—HUTRORE»E X b h 2Bz, %57
ARUSDON-P & RO II-PHFERLT 285A. R, %
2L, EEERBICE > TH T IKRELEN-PD
peak FIfEE & 0% DB T EIC—BU Rl
DPE, £ATAREN-NEXRDI-N,II-N»A
HA{LL, recruiting-like A.R. 223 2. oD
BAMFFIBES A R. ® recruiting - like A.R.
22T ORBIERETE, [I-N, M-NoOE&H
BOEEMEL 620, 4HZLU T ORI CI3AETT
BFERUCHHE L TROFESIMAShEZ EiT
20, M-NMEHFET 3 & 2BV THFERIBEEL
ORIGER Y, HRA.R. 2ETEHEE 2B ET
301, KIEDOBEFTERNCHCM-NEROV-
NToH3.

(5) #KVLZIBIick s EAFRRGIE, BRI
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Thalamo-cortical Relationship in Evoked Cortical

Responses Following Human Ventrolateral Thalamie Stimulation

Dept. of Neurological Surgery Okayama University Medical School

Toshihiko MIYAMOTO, M.D.

Electrophysiological studies on evoked cortical potentials following ventrolateral (VL)
thalamic stimulation of man were performed with averaging computer technique for 41 patients
of parkinsonism and other involuntary movement disorders during stereotaxic surgery for
last'2years.

1. Single stimulation of the VL nucleus demonstrated bilateral cortical activity with I-PN
(first positive negative ), II-P N (second positive negative), [I-P N‘(third positive negative)
and V-P N (fourth positive negative) waves. IlI-P wave was frequently superimposed on negative
response between II-N and II[-N wave, and INV-PN waves were frequently feeble in single
stimulation of the VL nucleus.

2. Peak latencies of these waves were estimated 3.4+1.2 msec in I-P, 10.6+1.8 msec in
I1-N, 29+ 5 msec in II-P, 55+ 6 msec in II-N, 71t1lmsec in I-P, 90+1lmsec in I[-N, 115
+19msec in V-P and 160t24msec in V-N wave in ipsilateral central lead, and 4.0%+1.5msec
in I-P, 11.1+2.1msec in I -N, 31+ 4 msec in II-P, 57+6msec in II-N, 74+13msec in lI-P,
92+12msec in IlI-N, 118+ 24 msec in V-P and 156129 msec in IN-N wave in contralateral
central lead.

3. The first deflection time of I-P wave, which meant beginning of the evoked response,
was 1.5-1.8 msec in stimulated side of central cortex and 2.2-2.9 msec in contralateral central
lead, which were obtained in 5 cases precisely measured.

4. The impulse, which provoked I -P N waves, was thought to be conducted from stimulated
V L nucleus to the contralateral cortex directly via corpus callosum with 36-43m/sec of velocity.

5. Cortical evoked responses following suprathreshold low frequency stimulation(5 -12H z )of
the VL nucleus showed invariably augmenting response and recruiting-like augmenting response.

Augmenting response, which consisted of a train of growth in both_ positive and negative
components, was evoked when each stimulus was given on the descending phase from the peak of
M-N or augmented negativiy to the bottom of following positive wave of the preceding response.
Analysis of augmentation suggested that synchronization of preceding evoked V-P and present
II-P wave would be occured in augmented positivity and synchronization of preceding evoked
V-N and present II-N or II-N wave would be occured in augmented negativity.

Recruiting-like augmenting response was obtained when each stimulus was given on the
ascending phase from the bottom of deep V-P to the following negative wave of the preceding
response. Recruiting-like augmentation was shown to be a similar response as augmenting res-

ponse in the fundamental pattern of averaged evoked activity, although development of negativ-



266 B ® & B

ity and attenuation of positivity caused recruiting-like pattern. Component analysis of recruit-
ing-like augmenting response revealed that predominant development of’ negativity was thougﬁt
to be the result of the synchronization of preceding evoked V-N and present II-N or II-N
wave. And attenuation of II-P wave was thought to be the result of the desynchronization of
preceding V-N and present II-P wave.

Responses following lower frequency stimulation with 4Hz or less were similar to responses
following single stimulation. '

Subthreshold stimulation were thought to be difficult to induce any growth of negative
cortical response.

6. It was clarified that cortical evoked response following stimulation of the VL nucleus
was influenced by components and phases of the preceding cortical response, suggesting that
human specific thalamic system would play a possible important role in modulation upon cortical

electrical activity.



