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Receptive field characteristics of the single pulpal neurones in the somatosensory area (Sa) of the cat.
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FIMHEBOEEE, HMEBEOR A
%, HEMRONERE S IO KEBER LM
Ao gEEH s BMOF -2 M BE Xt h
EFhEZBLOMOBAREHE IR T W50
T, SCTHEREOEBKY RN, hE
2.1-3.4kg O F 215 EBRICH oo &1,
atropine (. 17mg/kg % ¥ 5%, ether FE:%
v, [REYIE L B#Ik © cannulization @
DY, BEMBEERICESE L. * = OFRIL
heating pad ©38.5+0. 1°Ciclfll X h, F4F
Hy R BRI AL EE RS ~ D B il 5132 xylocaine
ointment THEASKE: L1, L3, THOLEHR
HAElORE EARET 8K, ThZh 2D
INLEFED, BER0.65mm DOREEEA & O & HIA
HHNHATBER & Lic, = OB, RBERD
IREPFIE D7 W2 AL AR ES resin T
HEREE I, BHRMEITIIHE — 200K Q
<, PIBAERIL isolator #F L, 2.5msec
O T pulse 110. 2msec DFHEBWEH 2 KL 5
Zto HEAEORMEIL T N K iR E
L, BRED2—10F0MIOBR Y Hwvi,
gyrus coronalis ¢ gyrus suprasylvius an-
terior @© B{7% ¢ sulcus ansatus o EER
EREH XA LS craniotomy % 7\, #%
HMIEM holder #EE L, KNOHBI¥BET
51-%, Davies # D chamber % EH%E Lo
HHABBIB KD ZHRI—10DAT 7
TH BRA T hi, ether WEA b [HE R,
gallamine triethiodide % 5.3 mg/kg/hour
DEETEAL, ALHERECTERETE TH
iz,

HA4LtERE TR ZhE—ELREORE
BEREPHERYESE, 2 V7 A7 VHHMER

(Lol —2p RII—5) "oBLRE
B REIRANS v - X VAT BEHER
MAMLTCCRO (HAXEVC-7TAVH) TH#
BLcnb, HANEAREFHER GREZMIC
800CUSC type EDS-34801M) CTpost stimu-
lus time histogram (PSTH) # %%, %o

137

WHEEIKRFEARETHER center DR
# system (TSS) o FH & Hy b 7] g/ code
(ASCII) T#; tape i punch out L, (I
=127 Fue=3 TMA-801) center H®D
drafter »E& L CHEWNCER I, Xk
MEEOBBRA SR OB BBEOREYTT
- T fROMURE L BERREER O X D #H%
FHHERER I,

2 B K W

1 BEHEORFBL

M1 BrE (unitary discharges) %
BECKBEBOME F XOHEED D OEHR
iz Fi>7 figurine map TH %5, AREE
DBAKIE R 20 KBOMBERTH %4, L0
FRIMEIEAL, ThLhOMALCERETRA
Lz & EEBEINIZT AT O & 2 OFEFIR
BEELLIELDTH D, EXHRDLTE 20D
BOEDELBISDEINEBTIZTEEOK
ERELEXDMBEERRDL, BWIEFFIL, W
FIEC unit FERGESTEMEOMESYE
bLTwd, b, #A-—[I1EE track o
BEYFEHL, £ track FOBADE &T
ERALLEEMROZRAERE¥EbLLTW5, &
DY g. coronalis & g. suprasylvius an-
terior OERBEIH TH - T, ¥ 5 Darian-
Smith” © Sy KH4 TS DL Bbib,
Mountcastle*'” &, Sur & (1978)**, Rubel
(1971)*?, Welker (1976)°2& & b RISRES F
|, TRE, BREER (S, &£S1 ) THEZX
RTWARTR LR, S H i38 i
2, SREO 1 ik A s, BRI B
HAWCEH I T, HRERTREZ L
it s. ansatus OERE FICIEAABEESO 1
e, nfEee ¥ (whisker) 7o X 8
B2 R OoMBAEE LT AL, WD
BEXABCILT2MEPEVCVE I 2EETH
5o & OWHFIBICTIET S Mg polymodal
CHE erhlofilBcETs2b03565
n, ThE—Ib, WEGEM#ME (tooth pulp
neuron) r@ALTHIEELE, H12ba
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K1 KBEBESKE D figarine map. A ERCR L RBEEROFBIRLIEA L 5. &~ (
IXBED track ¥Rb L, TRLhDOF 2 DROBFILZETY, IBIEHTCER LY
R BE £ RN RONENEROPAE LR T, MEOME 1~k D LWL
HASATHS. S. ansl ¢ Sulcus ansatus lateralis, S. cor : Sulcus coronalis, S. lat : Sulcus
lateralis, S. ssyla : Sulcus suprasylvius anterior.

bh A< wEEE ML, KM ELEECE
BB track FT1 o0 WEIGEMEIN R
OBk, HWTEEOREIGSMENIER X
3L, coMifad i, MofERERO
MiaER U EOBRE L Miar Iigc i
FILTCWBZ LR T B ZOWBITE M
DOHBFEEIIHRE X 826 units 144 units
TH 5. 3% DEBETH o1,

2 HEREARONEROSE

St BoREMEIES OFhick, BR
WEEES OB, TOREHERL HHETE
44 units OWHRESMRETSETE T8
BIUVITEO2BHCKAHEKS,

R 2 s g Mgk B % 5E superim-
pose L7-4 o data ThHr, KMAREHNTE
AROHE (CEERCK LTRAME) CBER
FEErEx ot EBonl | BREL T

FRLTW D, | BT HREREY 45 5 B R
(5-15msec) % % - o BREHE ¥ /21X initial
burst ¥ b 7¢ - C\TC, after discharge #4{f
bt WO TH D, K2 B EFRE
(R oRERRcEsh THBKEONR
EHT, BB (10-50 msec) OF\ initial
burst &, FEHIED 4 B < i\~ after dis-
charge X h - T\ 5,
COBBHOSEXHEC TS0, BT
DRSS MO BERINLH ABERE T
B A&, post stimulus time histo-
gram Z23RD bhic, K 3& LB histogram
i, [HMAROBREYFZRbLL, RO
BHROKEY, TEROZIEENBICIIE
UitV ERKEDOES LWilaokBLYERD
LTWw5be ohd, S0EORTHERSR,
WE O BESKRBOBER TS 235 8B T w
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K2 s#ERIMcHERSIhACST B Migo

unitary discharge. i Z L 5 [E supe-
rimpose SN T\5. A : FTHEMEAR
flgcEohc 1 BiflaoR®E. Bk
SHAM A SRR TE b [ B0k
E. BIEEE 5002V, ReEE ;0.4 sec.
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K3 iR THERI NS B Mo

B D post-stimulus time histogram.
X FEAMA KRR TE bl [ 2
8D histogram. =X : FEHAME R
el onic I B#ilao histogram. T
X BREBEEOES LM, il 1 bin
M b o spikey, Hifih - EEESIIBE D
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MILLISECONDS

SILENT PERIOD

INTENSITY——VOLTS (log.-scale)

X 4

Intensity-silent period curve. SE#%,
BT T TN TSHAENRRCGHD, T
SEAER (AAD FEcE i, #
#ih : silent period (msec), Hiil: #l
WEREE (volt) .

%o BRENIRIBME ORISR Y, MEENIEER
WrHE 2 THb—E DI b BHKE
(1bin : 2 msec) ¥4 L1 spike HED
BxEbLTwbd, £-T, K30 [ 8k
ik, 50T D 5 b, WA 6-8 msec D
range THE L7 Da25%K b H, 8-10 msec
range T57%, 10-12 msec range T53%,
12-14 msec range T 7 R DHE G5 TEN L NI
KLIcZ ERRLTWA, 2D &b, TD
M X ANTHEAR Y fIB L& &, 8-12
msec D¥ERA &> spike [ E A BEKE - T
Wi EBRIh X 5, Thiex L, 12X
initial burst 23 % ¥5 T, 10-80 msec D¥EKF
TIE L, L d50ERATO 5 HbR CERTK
BLILDONT-8 FBE THhot, initial
burst & after discharge OfIC R bh3
silent period (3HIEEHE O BIAKE L TEE
1t L1-o 411 intensity-silent period curve
THHH, 0VEE (FEDCI0fE) * Tixl100-
130 msec %% 30-40 msec ~ BRI HHET
50, S0VTRABECER L, Z & iTil
Fa o sHUBEA M & BRI S uic,

3 HECEHROZRFLAERRE

— B AR R B ¥F o M B2 1x polymodal g
afferent #ZF 5z LB vivbh T3
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K5 2, 1R0oWFcEATLET58loREA. ANtk EBEEUEEMNRO 2T 5
1 ERMa L EH 3. k4 trace TRE, T4 trace [ xE®RM A A PSTH. U.L.
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EFEIC, #EIEE - 308, HIHEEE : S50V. EE: Z0BA, 1 bin OFFENX 1 msec 72D
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MR, FTTRABNIML, BELORBETLH
HORERHOMC OBROKEERLHKE, 1o
e s EOBBBRE (BE) PREMNK
(BE) WiET28A RV S i, #-
T, FEMROBIBOERY L F 5k, B
B, Xl ~OBBOREAEMH LA bE
FANERESHE 25 2, BHEEMELEE
Lize BUF, HoBZRAHR TROIICERC
DWTETERT %,

B 51 EOKREMAOTECLEERDOR
vk kKD ¥ LR, THEAMNOKRSE, H
8 A IHABRMM A 5%, KD PSTH
Thb, ft, BEL bR I AT, 4K
D PSTH ik, ThZhRisREORKTH
LhicbDTHY, T4EDTHhIZRLDEH
HEcEbni PSTH ¢tk 5, % PSTH A
Bogs, UL, LL, UR XU LR i+ Hh
Zh LM, THEM, LEEAEHL IOTH
FHOET+FEHLLTW5, Inbambhsin
<, TOMBRBHGCHREREXET S, RE
DEIABMCILRICTHZ L, ¥, E
AR i) ORI L Toh
BRWCIEELTW5b, 2% b, Z o,
FHEOHNAEORMCEAT b, #©10-13
msec OME-C initial burst 2 CIE LT
Do TOEEY, oM FEAREE X
DDANRGIEEZIRTHBZ ERREBL,
WM E O RTET AL & Bk T 5 & B O fiR
B BLIrORGCEREZET S LR T
o £ TZDX S e KEMBIICIE 1 &G
YL, 1EOZAEHL2HETAOT M1 HH
OEREYFTHME B 1 HRMER
EFEL T LW Lo

K6 M28EoRRMYETHE0 BEH
t 2 WAIMIB) 1 @ histogram T, Ko R,
ML, B, AEARLRFREACTHS, &
DM THEREMO AR OLE T, €D
BB L initial burst DL L Hh - Tw3b (]
BB, BRDAHHREL, oML
FTHOBMUAKOZATALHTHZ L TH-»
T, BEEHHMLLKENCLEE THOWS
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{ bin width; Imsec.x 30 sweeps )
CALH 105 1-6, U-361

H6 THREANEERBICIGT S 2 R
A3, o - BRE - 55 - EREHIIRS
LAET.

DX BIT 5 DIEL > T 5D % Lk
"R

K71k, 53 REMEOENT, G
ETHOANR G & THROEMNEE (R
fsR) OREEMBC L IBELTWA, 1T
sIFSERBcE SRS initial burst DR
FRHEARIAAEO TR LALLM E
2 (2.5-6.0 msec), Z DO T Lund
and Sessle (1974) 7% g. coronalis anterior
% g. sigmoideus OWELEMIIO unitary
response TEHE L BEL—HKT 5. D
CEEHEEMRC X, ZOZRFORLHE
FEEFND L, 1HM»S 8RR TH
BTEh, NBARZAFRAHETE1234E
OfifgcoE, FHIMEROHRARELYRHT
histogram TH %, #HE LT, 1HRHEMHEERS
SO L, EEEEMRISI. bk
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K7 THEENEERXIVLE - TEAHNE%
FIBe 1% 3 wilimia. e - B8 -
FREHFIES LA T TH L8O 1
bin OENZ 0.5 msec ThH - T, B
BOBEBEHIR S 0¥ L i - T 5.

w1 REMIRI3E (38%), L—&EL, 2
WA, 38AY, 4%%, S5®A, 7TEHROMR
EhEh 6 (18%), 7 (20%), 2 (6%),
4(12%), 2 (6%) MEAlave 4, 61
A, SHHOMBRIBRHETERh oo TOHE
Fix Sy D2H L 5a, 5hFOERGITE
ERBEHOBEBOANTZIT 5005,
point to point RGBS RihT
WBZ ERTRET S, T HITREEROMEBH
RBMECHFREOBBLE L L 5

—7, B UHRHHIGEMRCOWT, BoEs
TR X BHMBEEREY TN, K8 BitRE
IRARET 1 EoRBCTAT 2 FoMia
L, REELEED 2B bl > TEAETLET
ZHBOHBEEYRL LLLDTH S, e
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CHEZE T Mk 35218 (60%) #&
Hah, AETEOThIIHLTNC1IE(3%)
R Thoto T, RWEAED 2ER b
S TEEF X HFOMBRIIE (37%) Hoie
2, ToNRIEBREEYRTIOIM, RE
BHEOLDO 1BETH 1. - TSy MianH
WZREENERE VL L 5,

IHK, WOWMILE M oX, wHl,
A, AUTEEYHRECLCH, HI8COX
5, WUZEEYZTSL0 1308 (36%), R
R A% 53D 9E025%), MHAEEY%
FAbDI4E (38%) Thot. MAHAKTEY
ZrcMEC L, BerR B RT b
D8, AfitExRTIO4BTH >

I units B3P i vwoT, BIARERS
Fohiswd, BELORER L HOERESY
WELCHRTE, [HEEYT50kRIGEE
DA EZERE B, HEOR—®F L
BRR LB BERCZAT 2oL DA Eh -
foo Tl IBBKBA T 5 ML EEOMEER
LS, R, ®RE &8, DEX
EOBBHRARCL R T 2300850251
Bbhi, L»L, KEH L IZEMOERNNE
(lateral dominancy), FTFTBEOELY (ma-
xillomandibular dominancy) ¥ X UVK1Hg,
HS RO EMYE & DBRICOWTIIRER ST
LhaF—-21iBbhinho%koe

% ®

Adrian (1940, 1941) “» % Woolsey &
(1943, 1945, 1946, 1947) *7*"iI X » TH#
BEEFS: ofiic Sy ORENIHE IR TR
L OMBEC L - CLORHFBEALHHEI I
THio LrL, S1 OBEMEBENRLEETE
% X 5l -0t Mountcastle 5(1957)'»
Xo-T, HMAMEEMEE (microelectrode
mapping method) 2”2»323» i A X hTh
LTH»5H, Mountcastle, Davies and Ber-
mann (1957) ' Mountcastle (1957, 1961)
1910 43 22D S T, Powell and Mount-
castle (1959) ' 31T, ThFhEERE
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X8 HECSHEOSERN, SEERMES L OSEESML T histogram, (A) 85 IHEME
O (ZEFOK L AR , ®FE - REEMME S L OONM - AU WE: ==
MY, AOHEL: - EhEFh 1-8wBMES /R, Bo#E : MOLAR : B#fij#ic o4
G354, CANINE : REFicoRET 5Mid. M&C : ARk X CREFROTH G
Aififa. CoO#Eh: CONTRA. : WAl RERIHCOXGT5Mi3, IPSL : AfOESERH
OIS A8, Bl : HilloRSEncit3 588, Bl - column ko CONTRA., IPSI.
RERERESHAEZEDLL BL 25b 5 L BB RO RIMEERLL TV 5.

#atoBBEgE R Y (mode specificity) &3
BHORANH X A& EF] (columnar
arrengement) ¥ EFE L, FRICKT 5 EER
BEOBHRABEBBLARC L. IHK,
Werner and whitsel (1968) **i1Z# A DSy
~OF AN IRIBER (isomorphic repli-
cation) B TH-C, BYPDOFTENC K Z I RE
*T5F, BREOEBEMEESKE N &

7o &L L, ¥7-, Carreras and Ander-

sson (1963) ® 3% 2D Sy TLEHFAL » 789
FE#E A bN, AAERHEZT &%
#4 U7-0%, Whitsel, Petrucelli and Wer-
ner (1969) *x vy 1D Sy HI Tk neuron
BEFNCHBIELZ LA, BERBR OGS
DBAADBEER LI, TOHBSHRES

¥T, ORI E{OBYH TITbh, £
DEFRIMBR W EENT Ve £D 5 H T,
Darian-Smith (1964)” %= 1 z BL I 2>
b o afferent (XK DOVPM (nucl. ventralis
posteromedialis) ## T, s.ansatus @&
CEETHHEENDS Sy OFEYRETHHE
#fT\>, %\ T, Landgren & (1967) itk
FEXMERBE Ly, #E (1972a, b))
b ELTHRARRBOERC L h =R ARTE
BRD O OBERERERSNL, S1, Si K
JUSy ~ZEBIRMCTbh WA L, &t
LU Sy CHHEHTFODDHZ Lo L,
Sy & face area 2 ETH EThiE, £
DECHICEE, WA, RELY oREEEE
LOBREPRHMENIMESRIBEIN S, &
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2 DBENDLAER Y 7T, Sy (Ha
ssler and Muhs-Clemente 1964)® @ 58D
— MRS E MRS RE IR D & LR
L, @ neuron OB OWTHE L,
A<, Sy fRD tooth pulp neuron DH
HERHWDTDOZETHA S,
BmoRMCEIINY 52, REREE
SHBRBEM A LoDt Melzack and Hau-
gen (1957) ' R TH ofzo HHIXR 2D
FREEF ALY .y AEO B/ O 2 @5
(S &£S1) b, ThThHEORLIHR
BMLREETEZEEERLL, S ObDIL
HER TR IR, ERFACRIR
BORK L, Si DXhIZRER CTHEHAMER
BHIh, EXRFVACRIRRThol, £
HBIZE ¥ Tl afferent OFRET B GBA &
WEILE = 2 — v vOBREEXHEOEAMEL
TR IT10F A& B A, =2 Tk Vyklicky
B (1972)°0, #KB (1971 BFHFREBEALY
ALy, Andersson & (1973)» , Lund and
Sessle (1974)'», Keller » (1974)” , Ni-
shiyama and Sakai (1975)'®, Andesson &
(1977 i field potential r unitaty dis-
charge #» 5, /4 Tik Van Hassel 5
(1972)*”, Biedenbach & (1979)% 2%, 3 »
b ci: Shigenaga & (1974)2», ##EiL (1977)
WAl FNF R unitary discharge Z#gEEIC L
TEE P REIN TS, L Likdih, k&
DIREAEIRS:, S1 DEETHEND, F
FEHDSy DORMEEBELBIITES TV
Van Hassel & (1972)* {19 L DERB T,
Yt (BEED WA F I T BCE M oS R BE
DA OEBARBM LI & X B K,
gyrus centralis posterior (g .LEDE
) oMo RESHSHEEBR TREEL, 6
units & 38 units (55%) A EERBICIGE T
B ERBEH L, £05h, B1WOPKA
ST 5 30198, 2 | EoRB I3
501, SO lp 7l EREOR
BIET2LON 8D otV 50 ZDORHME
11555 Biedenbach & (1979)% A\ f-v1 D

BEEKREE 5 :136-147, 1980

B E—BT D, RADFxa2DSy OFRMED %
72, 1 RIS EHEE R X O polymodal 7¢#
fPELhA L ERiE DR L BEHENIC
—%T5H, LML, BAOWHCEMBOHE
Rizb T (5.3%) THotehrb, TOM
FROHBERTII—H Licve ZhIXERBHO
B E, BEBEOHBCLIZDOTHA D,
Andersson 5 (1977)* {14 = @ g.coronalis
(S:) & g. supurasylvius anterior (Sy)
T, S1 BHREREZZTLHORKL, S ik
BT AHRE L C5, ZOBATRER 4
DSy THRLhBEZATHY, WHOARIK
L3, BB, v rhbOERRTHRARES
P HIREPECE T L polymodal Mg Fr
Ré&—%T%,

Fio, SHISEES M MR & ST Eo i M R o v
B, BIETHLMAREIr oD, ZOFR
3, % 7= Shigenaga & (1974)*® D 5 » b D
S, SR X Andersson & (1973)
P OHADERE—FKT D,

XHRIC X AUTFRA £ OB REZE I RE E 70i3Y)
WAL ERHEAE LTEATWAIBEE
7t\ve —%F%\~ Biedenbach & (1979)% T%
Lo 1 Ao gt, 703 ElviR 2 &
L1 ADHBOEF 4 R B - KT IBE
Vo BARBEARE TEXIRFIIEMEY,
BADWBEXIARMBTEL L > L, #»
T, WHILEMROZATFOBHBI OV TILTE
DIEHEHEOBELT - 2b W THd, £DH
BT, | HBOMEOMBERDOE -T2 &,
ThbOMADERE AL TERZEEER T
HolBRIHMAINDLIRETRELEBDLIRS,

Mountcastle & X 1 i¥, FIEIRALHEE OB
B, OhRRTHEE IS RBZETFOKX
X, QR AZT AIMALORUEEY DR
FAHANC L » TRIW S MHEE, o251
IhRED LD, BWFREEROFRERIC
DWTIES—HBL LT, LE1ELED:
ZRE L35 HEMAO A EENBEREIT DL T
i, EBOMEBERESLBEEST BB A EEL
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Abstract : The unit activities elicited by electrical stimulation of the tooth pulp of the canines
and molars were recorded in somatosensory area I (Sx ). The firing properties and the recep-

tive fields of the single neurons were mainly studied.

into two types by their responses.
of short latencies (§5-15 msec. ).

The neurons recorded were classified

Type 1 was characterized by well-synchronized initial spikes
Type 1 was categorized by the less-synchronized initial bursts
of long latencies (10-50 msec.) followed by prolonged after-discharges.

They were responded

not only to pulpal stimulus but also to other types of stimulation such as mechanical stimuli appli-

ed to periodontal tissue, lips and facial skin.
of the cells were excited bilaterally.

Although a few exceptionil cells were found, most
The pulp-driven population was divided into several

functional subsets ; those excited from one pulp only (mono-tooth type) and those excited from
more than one pulp (multi-teeth type). The population of the former type was relatively higher

(38%) than the later.

compared with the canine one.

The canine-molar dominancy shows a prevalence to molar innervation
It was discussed that the functional role of the mono-tooth type

neurons seems to be capable of localizing pulpal stimuli.
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