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19694, Reynolds! #t, Z - F DR H.CIK
BEZERREL T, BHABEICIZM21E5 LW
9 3%\ behavioral analgesia #187:2 * # %
LTh b, BADEENTMUOHBIZ L,
A" 2HHTAER®# L DI EXFHL» ELD,
ZOWALE L THEBPLKEENAL LT, B
R, BHEPRIEEY, $ 3 MEMES, Pk
» L EEREIZ v 72 % raphe nucleus B & H7%E
FontTwa, #iz, hRP.OCKAEB LUE
IMEMENEER UL, Kb D, BEDHR
HRIFLZ &b, BRKMICEEEBL &k
FCHBYWLNTWAEY®, —%, Adams 57 %
Hosobuchi® iz & 0, BEEYIC, R FMZL(%
MR, HAMERR) SHAEEBNE
SR BH, MEEERER (deafferentation)
KRETZREAICENTHLI L 2HBEL T,

INHDBBFTORBIC & 5 REOBIFIR,
LA YBBRINTwIwD, 2% T, central
inhibitory system”, MR E/L7 4 » HEWE
LYNEEHEZLNTCER, 2N H, KE
BHEESHSC L aREICEL T, ELT7 4
CIEHEITH 5 naloxone THRIEMEHIHES
NxnZ s, BEMICIINREELT 4 >
BYHEOBER LW EZEZLNTYS, ZDE

1227

AFEIC DT, Adams 5703, FHIEZERKED
FAHT 5 TITHEIRR L EEH S, B
BHNCHB T 272 BTG A, 1TEAY
RO Bh v, ZoONBEEERMMIC X
LRBOBFLZEATLFEID ) 2B510,
F2FHAVCTERET- 7,
WHNOHEREEIZ, HrREENBSL LD
ERMPEMZ 2L, 2RICE-TElaEEN
LREEIL, A DATHBEY LELNTWD,
L7edioT, 2 anmBdE2ERNET2 2
LIZED, INn%E EA EREFLEL, 4
D HA RBICIET A2 —u L nE—HE
FRRICBWTREL 7018, FoMlasatic i
THERBERMBB LY, MENETLT 4 >
SngSr HERFILE, ChbLnEBRBER L
N, NERBIZ L 2BBORFICHOWTEES
mazz,

£ B F =x
RE2.5kg~4. 0kg DR A 2325RE AV TE
B%iT-> 7, Hi#k3 - L T atropine sulfate
(0.03mg/kg, im.) %, ¥IAREFE L L Cketa-
mine (10mg/kg, im.) #FERAL 72, FHKHHF
REEFICHSFEEL 1218, FHERELC,
(N ERFA L, QN TIERESHIAAL
#1E%, WHAREET TIT - 72, DV T, CREED
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1. EB®FE

BWEN=2—o > nE—RENH, WENL
7 4 RMBREANC & 28, GHLBFEIIRE,
#1T-72., -EBEPIE, FHiE - EEBEE S
(243, 0.5% xylocain hydrochloride Z/FFE L,
BEMEYELEMLZ (K1),

F B R B

#26MEE RV, B L UNLOBERMK
NEW T A—F—I2DE, REFL L.
(1) i e PO AR A

FHLNHFE C#LT, RIOTHEKNE
CHlREE P L ERWT, wmiiEsER I,
Ko CEE0. Imm S 0. 15Smma T 2 )L
27 L A E, B EH]L0mm IR 5D/
N &by, WEEMR: L, siilEcH10mm iF
ALz, WHMUNNDBERDEEZFEC2HIC

T EL R SV S
oL

- iL]

pit

B 2. F 2 uaftireNERE AL
B #11.0mm o) AR EE D & b B & a il
Mz #H10mm FBAL, WAL EHAL
A THEHA BELZ,
WHBe A T, HAREHA - BEL
(R2). 2ar+aicEERL 2% BRI
PRREE N4 AR B ERIZ N 72,
(2)A BIBERIESHIA A
W FY AR RWC, BEZIEILE R,
Snider-Niemer MOz fev, WBER# 2 K
oA RMMNTIEES (A +17.0, L:6.0, H:
+5.0, I3 BH) 2, NE0.7mm, ERHEE
Blmm 2T L 2BEHAERZFEAL,
REICAEL 2. £RPIZ, +oicRa2RE
3o, NEaRfofEs, ZOBEERDL LR
I2TAT» 72,

TR R

(1) 8 o 8 B S
FBMER 2 I BeHiA L, 3~5 BRICE
FREE T TIT-» 7218 EBR &, #1 ketamine AR
BrOREA R TS 2 EREHAAE, 4 KH
LI T - o8 MER L ICBITS, HEMEE
SRR T 2R a0, 13EALERR
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3. #2AFH (RENFILEL ) +15mm G2 o@EE EH
ENR5. (=) i3, NERBEREDREEZRT.

DU -7z, FEE50 Hz, 0.5 msec. NEER
BT, 10HEoESREE L, R (Ex)
2R3, R aNITE) - RIEZEEL . 3.0
VLT Td, MoEbizsddbdhr -7,

3.5V T, #nE ToEEHNEEL, bTh
KCHEB Lz Z 4, MRES) L BB
I—Bf, FlLL72, L2 Ll, #h8 - EREI
Abidolz, 4.0VTIE, FHOEFLYIKRE
T, FREROMEINALN, FIIEEE
iR - T, SBEIRKEEZTRLZ, 6.0V T, #l
BPIIRABEORMO, HIBOYEHF RSN, Fik
BIEEIRD L 2 LI, RBETEICRLNL,

L72hins T, ZERNEOHBIMERAEIL,

BME LD, 224BOF 5IC+5T, wHHLL
HADERDBERA A L% L~ (4.0~5.0
V, 50 Hz, 0.5msec. 82, train pulse) &
LT, EB#T-12,
(2N B E LN

¥ ketamine KRERDZEHER TE B 4
LI, BERICL7-ATCNEHRICEORAL
ERHERL D RETCESRME (50Hz, 0.5
msec. T2, 108 Mo EHfHE) #mz 3 &,
P& EL SVLIT T, < Ehidf@donsy
oz, 2.0VELET, MICRIETEE 2 MRS
% tonic muscle contraction A8 & 172, #) g
& RMET BRI IE M S B I3 Bd s h - 72,
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R EIc LY, BEhICHEIC &5 motor effect
BHELE, LId T, FEBROBEONTH
BESGEEIT, H#c £ Y motor effect A*HIBL
T50I+5T, FgHE»HELE BEHERT
HE N R 2mmE RIS R E 5L
L (2.0~2.5V, single ¥ 7213 train pulse, 0.5
msec. $ERiK) & L7z,

(REBD

BHRRA = 2 —a > N E—KHENLHE

RAMHRABAERICRA 2EEZLEAEL 214,
[EWNIHE # 4Ty, pancuronium bromide T
AE){b L, volume-limited respirator v,
room air |C & ZFAHMR TICEREIT-72, &
H, W7 A5 247, 1Rk El# - tidal volu-
me DA ET-72, T8 BRAY=2 1L —
ParETY, EZ2E=5—L, 3LHIZKERE
BEAY, WIRFHERELZ,

Snider-Niemer o) X189, Jasper [X %10,
FHCC, G (EEREE ) HRKA
% — 1A B 4% (nucleus ventralis poste-
romedialis : LI VPM X883 ), IEfd.Lo%
(nucleus centromedianus : LL#% CM B8, ),
Poggio & Mountcastle 12 #) iR~ T v 3 5%
# (posterior group of nuclei ;. L% PO 8%
F.) 2, %5 um, 500 KQ~ 1 MQo#iast
REHNAT v v AMBINER (2=2—7 - £
T4 ANMB) 2FBAL, ThEhOMENE
SokEFBRELZ, F-EHEERME NE
BRM@EmM2z, TORBTEEL, BRI,
WMIMREHLPHMAT —7ICKREHL. BE - LH
iz, BAOA =72, BY—FEHKER
# L 7-giE e (Nihon Koden MZ-4) % 4

L ¢, high gain amplifier (Nihon Koden VC-

7, AVB-2) ##®BL, 740 %— (300 Hz~
10K Hz #87.) # VT, 7774+
Za—7THEBELL, [, 7—%-1va—
4— (SONY. Data Recorder DFR-3915)(z
%L, FrERBEEELAWT, REELHED
T-72, (K1)
WeENT7 4 REREAIC L SHE
wBERHBICET A MiIaE, SO LHR
Bl VPM, POCREL THE, EAMIBEE
vo—JEc AL A =2 —L &), EEE

% #

N7 4> (0.05mg/0.1ml) 2EAL, Zh
FrofBonRiokEr, SRagICEEL 2,
BHIZ, ENT 4 CICEBER % L O levallor-
phan tartrate (0.2mg) #&EIRVICIREL,
mrssic T o BT HELL.
(SR HEF RO R

(3X4)EBR# T 4%, Stoelting 54 ifi 3 lesion
producing device # v, #/hERIC, 3mA
NERE 1~ 208, BEL, EEEZER
L7zob, 10%kn=Y > #ic T, W%z ERR
EL2, &bic, BE325 um DHEHEERYA %
feR L, Kliiver-Barrera §tfaiz & 0, EE L
BB 2 HEL, HEBFAIREEZIT- 1.

#® #

MR, HMNERFBEE T HEKRAE
HERTR TV L0, B L&A RS
Baionld, UTOXBRERLN B,
(IMREAN VPM i BT 3 B—ENGCH

MKW VPM o Bt 2 E—HEIX, 2108
2BV, 150 unit NHBEREH»BEESI N,
Z N unit N <3, WEHOBRIBIC T L 2225
HBERNECE L2 nid, HTH 18 unit
Tholz, ZOBLFIZ, ManT L, 32
DF—r R, K4(a)id, RIEEREE &
bic, @i TaEicEmL, Rk, B
REEDFERE L 72, RIS T %3, REH»EILST
2%, Hbwi, TORFOEECL X b/%%
—>T, BLHECRoHN, 18unit B, 13
unit F TH, T g —r2RL72, X4(b)
12, FIBE &b, REICHML, RTHLE
ML 7R8> HERT 2L 0T, Junit o7z,
K4 e < RI#P, 20 TH-72 spon-
taneous activity 272§ 5 4 DA 2 unit IC B
WTESH LN,

B SRS N L C R MR R AT A
Yo~ OMRES (K5(@) XL,
NAERR 2 NBEIRICIEHIAA 7 REER
ERLTUT-72E2 5, T2 Tunitd, 5
unit ¥ THHEIC £ D, % spontaneous ac-
tivity <= M| & 1172, single pulse T, #
nEn, %100~ 200 msec. D F5F HHNFH]
Ab# (H5(b)), train pulse(50 Hz, N=150
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VPM response to pulp stimulation

(a)mm' S i " -

( Cat No.10)

pulp stimulation ( 4.0V,50Hz,0.5msec,11sec.)

m— L IR

L
pulp stimulation ( 4.0V,50Hz,0.5msec,20sec.) (Cat No.11)

50 pv

(c)

pulp stimulation ( 5.0V,50Hz,0.5msec, 11sec.) ( Cat No.21)
4. VPM AnEHERWEICET 2 Mlan g <o —2 |
(RIHPDERNBRNIE, HEICEBT—F7727F.)

VPM response to pulp and internal capsule stimulation
{ Cat No.25)

(b)

(d)

pulp stimulation { 5.0V,50Hz2,0.5msec.)

X5. VPM AOdEEEARBICE T 2 MO RSICHT 2 NEERAM MO S,
(RghnERNENL, HEBICL27—F7771.)
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VPM response to internal capsule stimulation

ta)

( Cat No.26 )

(b)

internal capsule stimulation ( 2.0V,5Hz,0.5msec.) ( Cat No.31)
100 uv

1.0 sec.

H6. VPM Ao wERH I IE T 2 M0 REICHT 2 RAERM BN
(Flgrp gk, HBICL2T—F7771))

PO response to pulp and internal capsule stimulation
( Cat No.24 )

(a)

{(b).

« internal capsule stimulation ( 2.0V,0.2Hz,0.5msec.)

(c)

7. POROEBEAHMICET 5 HBORH &, AAERHRNBE
(MghoERNEZ, RBICEE2T—F777}F))
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CM response to pulp and internal capsule stimulation

(a)

( Cat No.15)

(b)

300 pv

internal capsule stimulation ( 2.0V,50Hz,0.5msec.)

5.0 sec.

8. CMAOEBERABICET MR &, NAERREOZE.
(TP OBGRNIRIL, FBICLE2T—F777F.)

~250) T3, ®MHFEPEZ, FAOT—F 777 D
eHBELBL VWY, FEEZOMHMRIL, v
SZIEHEL Y, TORFHOLV~NIZHET S
FC, 15~20002E L7 (K5()). E5Hi2,
HMESHE 2T, SHEEML T2 HREH
ENLT, FRcCHLEIRSEZEML 25E
Tb, FHEE» L, SBHLUECHL» TR
DIFIHA LNz (B5(d)), &N N2 unitic
2nTiR, 12RANBERABICS(HEE)
¥, Ll EEERNEHE (5Hz) itk
N, wEP, BRifowmizaiLL (K6,
(b)).
2HREAN PO Iz 51T 3 B— B &
Poggio & Mountcastle!? o> R ELEE
(PO) KBIT B BE—EIX, 2I5HICBVT,
50unit #*BHEI N, )b, TunitdH, B
7@ N EHEAREBICHL T, £0#E
Rt 2 BBICHEM S TE L7295, VPM A
o r , RKECHpRgs ML), K
oA T dRENL D72, D0
T, NAELME* train pulse # 5 \»|3 single
pulse 2T, WHEHE L FEEL, £ 52T

Mz 3 &, Tunitd, 1unit DAH, H7(b)
Nk <, 150~200 msec. NFEFHOHH ZRL
22T TH o7, Y 6unitid, $NTHET ()
DTELIEL LT,

(3)% DIIRKRANIC BT 2 B—EH TR

CM BT 2 E—EIZ, X2 2BBWT,
5unit EEE Nz, EBEERKEICN L T,
2unit G L7205, Fscy—i3, VPM &
BVWEIPO BT IIEHALLLLOTIZRS,
R 8(a) nZ & <, 15F M Bk 8RB
RS, b2 RHE»EMT 04T, HEE
SFls (2.0V, 50 Hz, 0.5msec., 8 ~ 9 #fH)
I2E2%R Y, M8(b) D& {, MBERIC300
~400 msec. DI LR 5Nl d - 7z,

#HIEFL (pulvinar thalami) I BV TIE, *
2 2FICOWT, 3unit DHBERHFHIBESN
72, - NEHENWTIICLEL K2 -1,

Zoft, BRI - REMIBEMZICE T,
LEHTIEDH BH, B—HIaNEEIT- 12h,
WHAEICIET 2 NRBEBHLNLL -T2,
WEL7 4 Y REREAICL Z#

3 34FHEZHANWT, VPMBLUPO I2Bw
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VPM and PO response to morphine

( Cat No.30)
morphine { 0.05 mg )
intraventricular injection
before * after 2 min. 10 min.
| i L
PO — '
100 uv
1.0 sec.

H9. VPM & L U PO A B E S MBI 5T 5 M0 R4IC M 2
WENELT 4 > BEDHE,

X10. # 2RHKIC BT 5 BI4AMT ) Klliver-Barrera 2424, (A : 9.0, Cat No.10)
(=) 13, EEWIBEOKMEEZRL, VPM Az AoTwn3
(=) i3, VPM OnERiz @D 5 &R M/INERE O tract 579



WEERREIC & 2 RMEICET 2 E08 - BRI 1235

F9.5-105

(a)

F6.5-1.5

X11. VPM (a) 35 & 1F PO (b) AN R SRR B G U 72 MR > £ FLEREN L.

EN : N. entopeduncularis,

corpus geniculatum mediale,
magnocellularis, NR: N. ruber,

GL : corpus geniculatum laterale, GM :
LP: N. lateralis posterior, mc : pars

Ped : Peduncularis cerebralis,

Pul : Pulvinar, To:tractus opticus, SG : N. suprageniculatus, SN :
Substantia nigra, VPL : N. ventralis posterolateralis, VPM : N.

ventralis posteromedialis

T, o LoEBEARNCET 2 M2 R
EFELTBE, #KEBEICENLT7 4>~ (0.05mg) %
EAL, FNFNICBIT 2 MREFHNEILLE
ZL72, VPM BIU PO, WwWFRICBWTLHE
ABE#%, & MaRstianELlzsy, VPM i
BwTid, #17108%L ), BUARRS D
Bon, EEAMEBICIE LD, 59#%ICE,
TV~ BEL (K9 LkR), Bl—E7La
PO lcBWTl3, 4~55/, &< MBI
HkL, ELICHFIZIRIE, BEL, 105%T
L, TSN EBERABICLEL 22
72(X 9 FEY). 72, 2 oA levallor-

phan tartrate (0.2mg) Z##ET L2222 & D,
BEICE B Lo unit (2 TH MR L, THE
Bicdb &, wHMEARNBCBUIET L1
AN A
(SR FBIRE

SRBM/NERO tract 5 LU, BEOKRMKA
& (lesion EHHE) mRELXT-72, TLAE
RS EERROER LT 2. 2BRWIE
iz L % tract 5 L F, lesion BRI AHFEERIL,
BERBEHMBTICBW(ESTH-72(X10), #
Mo S5 D RSFIATIE, tract B X 1 lesion L 1)
HaEn, VPM, PO, CM, #HIEKH, RIK#,
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BRMUERIAZIC & 5 0, Hlla), (b) 1,
VPM & PO (Poggio ¢ Mountcastle 12 |z
niE, R EMIZo—H %2424, LK
R R ERE AR S A 285 % PO
EIEATWVE ) ICBIT S, WEERMBICIEL
T AR R 4T ) £ ATEREMT % Jasper HEEY |
2, Y2—=ThRLALNDTHS, VPM AN
EHEESRHICICT 2RI, TOKONTE
Bl Lo, R licEAaon, PO
BWTId, REEIMKICIEGT 58T, AR
fRtk ik & AR OEREE £ O, BRI
ALz,

& ®

BADOWMRICIE, e RAEEFr-&8F &5,
WA LI IR, FRe MBI RBREY
NEE*ZLLELLDED, 2OE MBWnT,
BARBEZT S, FOAEROKEE - fo
HEZRICIZEAZLHN, 2 LIZLENDS
Wi, HeMBERZ FICE), KRE( 8%
i, ALRATELEINTH, RLTEALKER
I2H 20 LDTIERARV, FDsh, 2322
r—iavOFEFEBEICLOL BV
5, HALERY - LEMNICERET I LI,
BOTHHELZ L L >Tna, BICBNT
X, kB35 TH5H, BWERTIE, REMNK
ok LT, BN (bokEERY - BFEIHY - RBR
B4 RiErBbnizt &ic, BAFH- &8
EFEL T3, RYCFEr-T2E I, b
o, Lizh»>T, BACHETIBWER
DIERE, L BT IBEANHRICIEHT S
Exici, BEnZ r#+2388LT %)
BETHITNE LW,

WEEN DRI, HIBRENHIL EN
BEAA#HEMZ5E, FRICE-»THIEEEN
APREIIEANATHEY LENTWE, Ih
i3, —1) EEEiciE, EER1~7um OBHTH
WHIEBRHENNI LA ST, 7B 2~3um DY
OPBLESHEEL, INLIIRE2L AR
BIZTHEEINTV S, 2 LICERNICEMOR
BLREINTV2. 2) ASHELNDEHR
WLRBINTWEDY, FORWEEHRLHIR
ﬁ-ﬁﬁ%ﬁ%ﬁmﬁuuﬁhn&wm.—t

H5 3

HTHY, InEEFEREL L NERNFH
BT, WETHESECRBL TR, 13
ITRENAZRL 22 LHTE S L Ander-
son 58 (2R ~RTWBE, F /2 Keller 519 FHY
13 AR L BN oA E & EDRHICHE
EREEERHL, ORI EADREGENEE
EHNBBEZEERLTVE, Thbnles
FAL, 2amiiic, FELY nFEIc#ELT,
REBHZFEAL, ABNNERDVBHEZEE
Lhit, PORARFEFRLNEICHSLER
REgEmz sz &ick), Ing “@A" NEK
BEFALEL, EBREIT- .

R EIC L > CEL S o RDF
R EHER X LT3, B REa
(E & L IE MRS MBIRRAER ) 1 541310
AN, BRERMEICETL, BREEHL T,
KiEEFE LR (S1) B LUE 2 REEREE
(Su) I HE &R B, FROL~LTE, VPM
R PO BRI L 910185 BIF L TW3
A, BEERIIRL CHEL LTI,

s, MERICE VT, EREBRFENHREL S,
BEMKICIET 2 =2—v > OREEH, HEL
ThN T 31218192020 55 fRHIZEE 10 e b
BEIZELD, LTFLL, BRAEESE (ven-
tro basal complex : VB — VPL, VPM) 2%
WhITTIEEL, GLARBT O REE b
nTn3, i, B RBENINIE, #&
KB L I PIRERIK AR A B S8 o B AR ER =0,
S L%, CM RRER (Pf) % & DO#ERA
%, EREAELXICBWTThE bR T,
3121720 BERLD X, T MoBWT, Wil
RBICBT 2 FREMZ, WKL~ TlL, VPM
EPOICRELTEYN, 4HEEY, BE—Hk
RENEFEEZATBLALKERE-KLT
Wiz, EbiC, BonHMERMEICET 2
=a—urii, 2N % HER pinprick % ¥
CHBETHZEHEL, Wb LERERBICE
FThma—ornl12kBbik, LrLid
5, VPM, PO W§hnizswd, #LTEN
LDTlx -7, (VPM—182= }1502
= }=12%, PO—72=v } /502 = } =
14%).

WHARCET =2 —v oL HiL,
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VPM 2B\ Tii 3 ¥ vy —> #5RL, PO,
CM Ci3BEN I —> TIHEL B 2 v e L
RiE#mRLIZA, ZHRFNH EA” IZBBL T,
BRENICENDIILTHENLDTH 1385
»Tid % v, Hargbarth?® ¢, , M E(RER
post-synaptic =2 —uv > {2BL T, KM% #fF
THU L) HRENHEZ SURFH UL T,
(DFER I ESRERS TIET 2 Lo, Q)RMHK
XL T, ReICREHEELEL TET 5 L0,
(3RAEH BLARZ T 57, spontaneous
activity 2§k T2 4, #6lizHiF, Lt
W &Nkl % %7 5 “sustained discharge”
EHRL T B, H2ofeEicEL TikEsh
LTk,

—%, {5, EREOFEMELVIBELY,
BESE =2 —0 U FHIINT EHEIIONT,
MEHFITbN T3, FiZ, 19694 Reynolds?
A, 7o b oRBEFGIKEE 2 REL T, beha-
vioral analgesia #18C#* &, Liebeskind 5%
&0, PHiPOKEE—REZ—FRED,
ERICHT 3 TATHERH R (descending inhi-
bitory system) »#EIN, ZAHRICLY, F
HEANNBESHE= 21— > DESHINH S
NBZZEHFBREINTS, F/, HEBH.LK
B'g, dorsal raphe nucleus 7% &2, €M7 4
CEBHOTHEBERFEATSEZEICL), BHE
»Eon, Lot = EBEYPETHLL-+ )T
F7rrofBIcEY, ZFOMRIEET B,
& 5 (- naloxone %, v b= A (parac-
hlorophenylalanine) T, % D& B IIFHIRIRHH
EKLTLE IO rh s, ZoFkicis, ARE
ENT 4 WY, to b= BEL TS
FENT B2, Ignelzi 524 L hid, £ 5%
BaNENT 4 > OBREHRE, ZOREN
LRI EB(NTEN, ZoFiIPRicBIT
BAEAAL FIBIRERLENBICE> TS,
Eepkfic 3, Leavens 5293, BHTLENE
N7 4 rRBEN - BRHENICESL, BREL
BTVWE, SENEBRICE VT, WEAICEL
T4rEBEL, BRENVPMBLUPOILE
AR ERAHBICET S5 =2 — o EBICH
TOHEIRELLY, wThicBWTh, £
N7 4 > #EHA levallorphan tartrateiZFEHr S

naENIfERL, ZOMEHRIE PO 2
W, KFDRBEEICHhZY, FEL Twi, =
nix, FESY »°, BESHR2L 2L bbb
electroacupuncture i & 1), sg¥E SR BIC L
LERENMD, VPM k) L POICBWT, &
N CHIF 3, BRFOERLIALNIZE W)
BREL—HT2L0THBD, Z1sNHIHIZY
Fi3, TATHOHER (44 FEIFIR) #4
LTHELZLDEHRL T3,

—%, BEREICITbN T3 NAEEEBRR
R O BRI H%FEIL, naloxoneiZ &)
HEEIT LWL wbhi, A4 4 FIIHER
EIERT 2L DEEZLNTWE (EAEHA
k%), Hosobuchi® (3, = nNEEHE
BRFPHZOBERRNHNEIE %, REBLLK
E, ALK I —BOVRAIRTI TR EDE
RZERHOBEEICED (A, deafferentation
pain & L Tw3%, Mazars 5272, ZHERL
L ¢, deafferentation pain {3, proprioceptive
7 BE AN (deafferentation) L 72728, %
L $ T proprioceptive T RERHEIC L - T, MER
LT\ 7z protopathic (painful) 7 E&E A HFE
TH2DICET S &L, K- T proprioceptive
TRREICRKb- T, MERERFHHL TR
¥, YA FMZBIENTERELTVS,
72, Adams 5703, FHIC BT 2 MERER
NDEEIC L - THZ 5, spontaneous pain syn-
drome (¥, K« FHL~NLICT, KERE=
22— EICHEL T RIHlR =2 —a
BELZZEic L), BREVELLZLOTH
5rL, ZoMHRIIEEERRTHD, AE
HBHR BT, ZOEEEMRICERED S I,
FHEAICERT I Z 8tk D, BRE» BLND
LR T B,

KEE E 2B 1 REERESR (S1) o
BIZERNOMFERIZ D Tid £ DEHT
BN T3 122228290 9 I[ERD L ~JLIZH W
Ti3, 196045 Ogden?® »*, X 2 KWE'HE S1 i,
R ) EBHL, =N R, 7R
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Experimental and clinical studies on pain reduction by
electrical stimulation of the internal capsule
Part II : Experimental study of pain relief by electrical
stimulation of the internal capsule
Yoshikuni NAKAO
Department of Neurological Surgery, Okayama University Medical School
(Director: Prof. A. Nishimoto)

It is well known that electrical stimulation of the posterior limb of the internal
capsule can relieve central pain resulting from neuronal damage in the central soma-
tosensory pathways, though the mechanism of pain control is still unknown. Cats were
employed in this study to investigate how internal capsule stimulation influences the
unitary discharges of the nociceptive neurons of the thalamus.

Electrical stimulation of the internal capsule was carried out with a bipolar stimu-
lating electrode whose tip was introduced into the internal capsule (A:17.0, L:6.0, H:+5.0).
A bipolar stimulating electrode was inserted into the tooth pulp of the left lower incisor,
and microelectrodes for recording unitary discharges which were placed into the ventralis
posteromedialis (VPM) (A:7.5-10.0, L:3.0-6.5, H:-1.0- +2.0), posterior nuclear group
(PO) (A:3.5-7.0, L:4.0-6.5, H:+1.0— +4.0) and centre median (CM) (A:6.5-7.5,
L:2.0-3.0, H:0— +1.5) of the right thalamus under local anesthesia. Unitary discharges
responsive to the contralateral tooth pulp stimulation were found in the VPM, PO and
CM of the thalamus. The unitary discharges in the VPM were suppressed for more than
15 seconds after electrical stimulation (2.0 V, 50 Hz, 0.5 msec., 2 seconds) of the internal
capsule which contains sensori-motor fibers. However, stimulation of the internal capsule
did not suppress the unitary discharges in the PO and CM of the thalamus.

On the other hand, intraventricular administration of morphine (0.05 mg) suppressed
the discharges of both PO and VPM neurons responsive to the pulp stimulation, and the
suppression of PO discharges lasted for much longer periods. These results suggest that
pain relief obtained by electrical stimulation of the internal capsule is not an analgesic
effect related to the opioid system, but due to the activation of the non-opioid central
pain-inhibiting system, resulting in the suppression of nociceptive neurons of the sensory
thalamus.



