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AL P il DRIE L B 0 SO A fR BRI E L
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vrBHE (CHK UP-7) XX X-Y recorder
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BN E, T OFFEEAITIER DFE A
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INTRAPULPAL
ANESTHESIA
A

INTACT

12min.
35min.
90min.
>
LIDOCAINE HYDROCHLORIDE; &
0.5mg/tooth o
20msec,

AFTER INJECTION;
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PULPECTOMY

INTACT

BIOMECHANICAL
PREPARATION;

Degree 1 (Ry)

Degree 2 (R3)

Degree 3 (Rs)

CAT NO. 1019, P 9a
STIMULUS INTENSITY; 20 V.
STIMULUS MODE; —f—

K3 A:FREMCRIETERY V21 vOR, ErbEREH, RE®I12S, 355, 9050
FREMERDT, BERI 1Y%, 0.3ml, B : FREMCRITTHRBEE, degree 1, 2, 31k

FNFRN reamer OKRKIZXFEHT,

RIREREL - FHAMIARE, FEE : 20V, BIMEAL - Si,

FFEE : 20msec, BZIETRHE : 1004V, ANEEIFC : 50,

MR £ CRHRPPER LD TR s D
BN Do TN A MRIT DD PR T
It RBHEKR T M ST Dreamer &
file(No. 1-5) Z&H\>, _alt oo R (0] 15 Kty
WELINKTS & L QTR AR LT, il
FEEFREMLOMMEEZBE L (K3 B) .
K, Degreel, 2, % X O 31X % fireamer
DREIHEELLTWHD, WiV ETT5EE
fLdFR EHET D ERBE IR,

c) KRHEFHMBAEFREA - N4 XAKMH
WO A2 1B 2 72 20 G, sigmoideus
lateralis TR O ITEMALE R To R EED
ML= A KB TR LSO TR 5 F A
WLt & /ORI EMT, BROE\EY
FBREMPBD BN Do BB (LE > Z
DFFIL, RIBEEAL A FE S JE O P AR
HICRT &, ENCHERFOR WEREMIED
Htce Fho, FEHRET RIS IR R v i ik
HEB LSS, BREMIMLED bR
7120

Lakda, b, ¢, HTH B A7 S 1A R THE

STIMULUS SITE

Right Lower
Molar Tooth K&

Upper Lip

Lower Lip

Right Forelimb [&

100uV,

20msec,

CAT NO. 1023, P-10b
STIMULUS INTENSITY; 50 V.
X4  HadiESRR - Lo B R S X O
A BRI Lo S/ ONABREN
HEINFEMA G. sigmoideus lateralis (S1) o—
BEEL, $1 L v—2hbERERTERAR
M, _BRSERE, PSR, BRETERE TE b
HFETEN, WFEE : 20msec, EKIEEBME : 1004V, #)E
B/ : 50V, MEEIE : 50, TR L ORI
TIFRBEMA LS LILER.
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———— AMPLITUDE
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CAT NO.1023, P-10b

X5 FBREMOMI—RE - TR
ARFEER 1 ~40VICZL LcB A @ bR B O FIMENAL : THAMNE N,
HERAL - S1, FFEE ¢ 20msec, HRIETERE : 1004V, MEEH : 50E, BiX ADFEEMOMRIE (5
B 35 LOTEARE (Bfd) & RIFEIE & o MHBABESR, Bl - RIBCEECHE R, #h - IRIE(4V)
& AR (msec)o 1] & O MFREARESFIT, FRRELEOHEINUIFBIHRERC O S T %,

JR U A o 8 3B P o A SR e SRR V2 o)

MU, ficoRREE KA nEEsony 2 BREHORI—RE - Wk

ZRBINFM SN CEREREBTL30LE BRI BRI OB HIE LT ED X
bhbe ST HDO0HE Lico X5 XA S|

LEFT CEREBRAL HEMISPHERE

250uV

.

100msec.

@ 20~ W
® 101 - 200 w
* 50 - 100w

CAT NO.1015
STIMULUS INTENSITY; 20 V.
STIMULUS SITE; R.L.MOLAR TOOTH

K6 A: FEAMAREREC XD EERROE A 7om TR OIS FRENM, K : 100msec,
BIEEE : 2504V, $SEE < 20V, MEEH : 500, B : A0 1 kFFEEMLORIEL 3 B
ST TERHLTN S, @:201VELE, o :101~200#V, - :50~100Vs
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B
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ek U Ui T SRR i G 0D % )
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AnAHDRTERG LIFREMY
KbLILbDHE6 - ATH S,

B RIGHT

9

o t-, FOBMDEBEROTE THERX

h, BHADRCEFEhT VS, KEVER

kit S. coronalis ¥7 8 (S1) % G. suprasylvius
CANINE TEETH

A RIGHT LEFT

UPPER

LOWER

MOLAR TEETH

UPPER

LOWER

200 ~ [

® 10 - 200 u¥
* S0 - 100 ¥ case no. 16

K7 8EFowkioERERN (16D ¥ &)
ARRRE, BREROBRFHTNETR T ThithoRoE L
ORI PRI ARL, FORFEIN2 2ECTEHS, 81
KBERBEMOFMZE 6 BRI Lo MBEE : 20V, MEERK
: 50l
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anterior @ S, ansatus F » D— Sp) K &
CRBRBN, COBEREBEEIRLTRARLTVE
DTEIs\ e Fho, RO X 2 DHA ¥ L5
THBEMPHE | MO KBEREX O Lic T
B LTEEH I ETHD, TIT, BHE
DEHED D DOEEIRAL A HWTT DI M- T, F
HLEROEVE 1 RKFERBUOIRE Y =&
A CRHEL, K6 - BOL SR EZhFhE
ROBRNGHBEMNTERTAZ L (LT
hWEBEEBHNEZS) o ARBTIR—RLT
S172 5 OZG. coronalis®d fRER S BE #2001V
ULDERBNORE LD -T2z EHIL R,
R B S ML OB PR F LD, DX S
B BERER IO 2 ZEAL, &4 3D
FREN B EORT ~FIECEIHNEE 5272
EEBONLFREMLDOK X I LRI E R
LicFBEREAREY D0 bDORKT7 TH D,
B7 - AD4HDEERGFITAEERERHT
BohkEREvEbLL, R7 - BO4EDTH
TR ARORE R TE ORI DTS
5, bk, LA, BEEETS450KE
BERIT EH, THEB XL - GOS8
THEOhIHEEYRL LTV, flziE, E2
DO KBEHFRILFRFORBMTHBONIH
REMLOKE S LRfER, T2 o0DOLMLTH
EFORMTHE LRI FERHR YR LT
5o ¥ 7-Mtic RIGHT, LEFT L #7RLTH 5D
DX, Fxa, A CGHUM) &£ ()
WERIBE AL EOREXRERDL LT A,
Peo T, WBERIMOMALY HHICIE X, FRE
fMLORBOKE S &, BERAEOEELET
Lr, MThbROZ ENERIND, Thb
B, 1) R, EEb S OB R OEMED &
Heri®wTsd, HREI VOB LIVENT
Bho 2) BT - THEEDL SO KEFH % H#
T5E, THESEHLOORHIL VERTH
b, ZOFEEIAE, HEIIEOVCThTHE
WHNb, 3) Si, Syarea ~OEFHIFHIH:
WHFHOOBHNEHETH b, HfitkH
TE LV LL Sy ~OHEHFHTRAMED & O
HENPITED NI, 4) Sy area ~DOEEHL
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HEOEHETIZR D, FAAEEESESCES
TH O TRAYERT &bl 5)
—Jj, —OORE» L ORISR RT I
SHBERERMOFBREBMYIBEC L THESFIORE
HENRHYHEA TS LAETh -7 =
NEZDOWTHEBZEOEHTHWLZ LIt 5,

4 HAHEERHETSHR
—BRCKEZEFNCTEETAZERNLHE
% impulse i(LAME (REE) o—#HClLi
L, E7, A& 7 SR AEEIM SR T
50 2T, B2 DDV REAS B\
MR R (AW ShhEE, B
BUCTEEROEI Z LXFHEINRE, X8
A2 AOAEYRARRNB L L E (A4EA
HFE) BONEENRE R LAELLDTH S,
MEDOLEH 2 20 BAMITENSEAR GHED
ETHEMEE (ERD oBMREcEshi:
WALT, TRZh 1304V E60pVREEDBMIR
BaERLTV D, LAsL, FRR2EXEESTE
LcBs (B3t rv—2), B8ohbBMEE
LZULSHALT, 8 2000V L EDEFA R L
REDHRELTHHL LTS, HHTAHNELHEE
DWHEALTH - T, WBOFLDO R BT
W &R B A BT A2 LT

L X Do CRBOEMRIER OB AR TR

hg <, Aleopistabd a2, SE&FENEM,
¥, B THOY LOWMIEHER & TF
5L

CERE S BR2ZADREEFRIM L& E
(AExAfaeE) B h-NdigREo—f%
RLIcbDTH B, 1 P v — AT EHERMA
W (ZERD O BB THBMLARL, #H2 b
VAR O AMBITH D TES ARG (5
) DERERLTWS, WEOEEITH 180
pV T, BEOLIIL, ELREMEIMELT
HUulZh#v, 3 b —-A T EER2EOHES
FIBTEONAEBAMT, 5 LWHIHRERA
B, LORETE,S T 100V TEBROELE
Dhbhice TO X5 AR OE &R
BTRYL$L, B, L TRYASEASE
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FACILITATED EFFECT

I

(

PINEs

NHIBITED EFFET 20msec,

X8 #EAERBIT X B RHE s X OHIHIR) R
A {RED RG], WP AR L, W
OiL_l 2 LMo W @ 20msec, BIERE 1004V,
SRR o B, R A213 20msec, Alk40msec,
WIE?EEE 21004V, A« B b CHBERE: 20V,

B 2 _EFRRIA & TR SRR g e & DAY
HHAE) CRARSAWAAYE (LM

93

R & TR HEEOHAR) ik b =
Tl dBbhi,

COWEERBTR SR L IH o T ¥ %) R
i, FhrhoBfRg Tl s B RELD
IR O RBATILIR e T, THHREES
i D A D HLHIE IS D\ TR F D EERITA i
D LTHRDHZ & ET5H

= 3

ik ®), Adrian (19407, 194D %1%+ = Dk
O i B4 30 QUK 4 B2 B > Gyrus sigmoideus
posterior & G. ectosylvius anterior @ 2 > g
NIALICHE D & & A ey L, #&k\ T Marshall
et al. (1941)°21 [ U< 7 = O 1 275 D filfl
W3 % AL 'i?‘\Jf WKW EE D 3 7 AT T
SR D b A R LIz & D, kit
m®%&&%mmo_ov(i#kb@m%#
B - 7293, Woolsey (1943'%, 1947) ' v 1ii i D £
GHB LA EE M E PSS SIS ThwvwE L,
TR Z AR [ (somaticarea [ ;Sy ), fhtkH
Il (somztic area II ; Sy ) &M X SHRIE L 7o
Malcolm & Darian-Smith (1958)'*, Darian-
Smith(1964) "\ KA T, %2 kR EDOEIHN
WOz X b A OY [ ) o Sulcus ansatus lateralis
DN R AYE S T (somatic area I ; Sy ) @D
fAAEaER T 5 a2 . £D#%, Darian-
Smith (1964, 1966) * — Rk (X it K OF i 5 41 8
T, Landgren et al. (1967)'* % _F5EMEE T, B
MCL972) "™ X Tk ot BEm mftit, R
O EGRITS, Sy, Sy D% P
12 L, -ic Marshall et al. (1941)%% @ g {8 A F
Lo WEE TORER T LDHDHE, Sk
R 2B D A A2 Sy, Sw XD b il
HERAZFTTWb, FEHPRIE, 520
Sy 1L non-specific 7o B % b BEE whk AL
RHEE THEFRTH IR T H LI TWB. K
FEO AT R EIZS, St B3 X OSy DR
DX 5 A5, AR - [0S AL o (7.4 oD [ R
Tho->T, WiEicliEs F LEE

¥ 72, AL TH Hid S Sk ~~ specific 7o
SR FHREINDEHABOR TS LIXREL
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i3 %, 9L Sn ~OHEE ORI FED
FTHAETH - T, FHEMMUEE CEED DMk
R LI & EORYIE R FREMH LT
W Do RHRIR B I UMV R 8 oD 55 3 T ALk
FRER BN\ e FRFIA R D BT
SRS b, S DRI ZELE 5 22D
bHo Fio, T ORHIE unitary response D5
B Th HEIhTWh, WFhicLTh, K
KBTI h KOG ASR A -V EBAE VT W»
HDT, FEHERRMD M SINHFIOE M AE 5 2
Eigh, EEOMERMAEORICDOTHSH
50 THEMBNT HITIIHMAMEMELLIETH
B

CANINE MOLAR

STIMULUS MODE STIMULUS MODF

20usec. CAT NO. 1023, Pl6a

X9 Sy iRk
LEEMY S1 0 RICEE, 8 RO WBIAIEXK,
[F— 0l X TERIE 1T - IeHBE B DR
WALA R T o AT : Sy, RFEE : 20msec, KIEE
FE £ 1004V, B : 500], FIOFEIUIK 2 &
Mo ) XHUTHHE MO ERERBIT DG LT
Wb L ILEE,

KN B2 B D[R B ST D\ Tl 5 Cithu e
2, TOMERC XIUE, HREFHEATORT RS
DRIMEREP I PEI N D, EHEFEOMBRD =
DFE DA E (L7 Tz Penfield (1958) 12 & » T/«
Sh, e DLk THEBORE (RHRE D&
&) BHHIEE ETTR)g & E&EORHEIZHIE
L 72X 7> McNaucht and Callender (1970)°* 12
IOVMAIh TV, Lo L, hFIOREER
H B ORI E R T B BT R H S S h

HEKHRE 2 0 86-97, 1977

Ty BE L L, B TolFIo [ E
H AR T E BRI ARG U R TH S 5o T2,
COMORBIIFRBMOBMEBICE K6,
AL BCR A FE R & U fe K R oo PR RS %
HRE LEBENLELRbR b,

2OoD W E AR Y 52 1A, BRE
ML feode, Froik, IR RS D, R
HWFEEMN T OO T RABE LI
FEHFEDHDTTHS 5o WHIITKHT 5 RF L
W &AL D IR ERIB O TSz R4 0F e Lot
FRIL Do h, SR MREEKLY LT
VR BR AR IS 2 R 1 T AR oD B B ) ) 28
W UTHE - R E DR R R A T 0
WA NS RIET TS R 0B E T
Do [ARRICKIMEE v~ Tl sl & st A
HOHELTHZOTOHRE D D, A,
KIMBEBE I 5 2 o0 [ fEIREER oM 4
VI XD TEHHE IO WTIREESH O  neuron
HIHBL L2 2 SOMBERBC X 5 T
IR0 b, 12, HEME neuron ©
BB RUFF R BRI O Zh R 2, 185
HER neuron o F& KT RE T S BE R O TH:%h
AL FTBESI AT 5,

T, B KB fE (mod-
ality) WCHIEL D 5 DT, KEEFH &L Fbo
WA BT A - LS LT, 290
DREPIBMDOFHEIR, 2% 0, 2HOEEN
WO X 5 PR T = i, 7203,
BRI EDO BB THBECHR I TV ATHE
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Abstract : The evoked cortical potentials (EP) elicited by electrical stimulation of the tooth pulp
were recorded in somatosensory area and localization of the pulpal projection onto the cerebral
cortex was mainly investigated in 23 cats. The experiments were performed after comfirming that
the EP were produced exclusively by the pulpal stimulation which proved by preliminary trials of
interpulpal anaesthesia and pulpectomy. The results obtained were as follows. ‘

1) Configuration of the EP consisted of two components, the primary EP of short latency and.
the second EP of long latency. Amplitude and crest time of the primary EP varied proportionally
with increase in stimulus intensity. 2) It was found that when the amount of pulpal afferent inputs.
were determined by the primary EP, the pulpal projections onto the S; and Sy area were found to
be dominantly contralateral while the one onto the Sy area was mostly ipsilateral. 3) Superficial
contents and localization of the pulpal projection from each tooth were compared in the same
experimental condition. The projection of mandibular pulpal afferent was more remarkable. than
that of maxillary and the pulpal inputs from the molar teeth were more distinguished than that of
the canine. 4) When a combined stimulus was supplied to two teeth simultaneously, interactions
such as ‘facilitation’ or ‘inhibition’ of the EP were observed in the same recording area.
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