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— Abstract —

The Arterial Blood Pressure Response to the Stimulation
of Peripheral Afferent Nerves in Cats

Seung Pyung Lim, M.D.,* Jun Kim, M.D.,** and Chong Whan Kim, M.D.,***

The arterial blood pressure response elicited by stimulating the peripheral afferent fibers of different groups
and origins was studied in cats. Experimental animals were anesthetized with a-chloralose (60mg/kg) and ar-
tificially ventilated with a respirator. The lumbosacral spinal cord was exposed through a laminectomy and L7
ventral root was isolated. The sural, medial gastrocnemius and common peroneal nerves were also exposed
in the hindlimb. The arterial blood pressure was monitored continuously while the exposed peripheral nerves
and L7 ventral root were being stimulated. Then, spinal lesions were made on the dorsolateral sulcus area,
dorsolateral funiculus and other areas at the thoracolumbar junction. The arterial blood pressure responses were
compared before and after making spinal lesions.

The following results were obtained.

1. The mean arterial blood pressure was elevated from 103+7.3 to 129+8.1 (mean=S.£.) mmHg (p<0.001) dur-
ing stimulation of the sural nerve with C-strength (1000T), 20Hz. Stimulation with Ad-strength, 1Hz resulted
in the depression of the arterial pressure by 8 mmHg (p<0.01).

2. Stimulation of the medial gastrocnemius nerve with Ad-strength did not elicit any significant change in arterial
blood pressure. Stinculation with C-strength, 20 Hz induced a pressor response from 102+6.2 to 117+6.4
mmHg (p<0.07) while that with C-strength, 1Hz induced a depressor response from 104£6.1 to 93+4.9 mmHg
(p<0.001).

3. A pressor response by 5o (from 107+7 5 to 163+9.4) mmHg (p<0.001) was induced during stimutation of
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the common peroneal nerve with C-strength, 20Hz stimuli. Stimulation with Ad-strength, 1Hz depressed the

arterial blood pressure from 111£9.3 to 94+7.8 mmHg (P<0.005). The activation of the ventral root afferent

fibers with C-strength, 20 Hz stimuli induced a pressor response by 22 mmHg (from 115+9.4 to 137+8.6

mmHg) (p<0.001}.

4. The pressor response elicited during stimulation of the sural nerve was abolished by making lesions on the

dorsolateral sulcus area bilaterally. With the medial gastrocnemius nerve, the pressor response had not been

abolished completely by the dorsolateral sulcus lesions. The pressor response disappeared completely with

addition of the bilateral dorsolateral funiculus lesions.

5. The depressor response induced by stimulation of the sciatic nerve with Ad-strength, 1Hz was decreased

by making lesions on the dorsolateral funiculus.

6. From the above results it is concluded that the difference in the blood pressure responses to the activation

of the muscular afferent and the cutaneous afferent fibers is responsible for the groups of afferent fibers

and the spinal ascending pathways.

&

E

Kol S0 e BUREMES fiRstd @
P - RS I8 ( somato -sympathetic reflex)7} 3%
B3 BRMmME = SIS Bk s duHx ¢
ch(Porter, 1910 ; Ranson & Billingsley, 1916 a,
b ; Johansson, 1962). o|2| 3t BML: REWES &
Zlol] whel 43 o WErsy sbeclet WS, H IR
(thin myelinated nerve, Aé~##) ol BV (un
myelinated nerve, C~f&#)d] Bl BB So|
EAre o vebdel (Sato & Schmidt, 1973) o]
HE sluclel REWICSAl 4 bt A delal BgEe
AERR I HEER-S Mg Molv “}BP
"1 ffﬁ‘ﬂ] = REMRS FEY o HEss MRS

b= 3 %8z A=sld R ¢l (Randich &
Malxner, 1984).

e Rl shulels As -l oe MEsle B
FifE (pricking pain) 3} C-#&ioll o3l fiigs =
#JE (burning pain) o2 EoHEa gt (Lewis,
1942). == HIB, 5V B Eﬂi’%ﬂﬁ*@‘c"’l B
Rk fEdtcly & 4 o8 HEshel A delAl

Bz FESR ¥ BEclV AEE Mtk WS
% ojol] @3l (Hensel et al, 1960 ; Hensel & Ig-
go, 1971 ; Darian-Smith et al, 1973) pZ ¥ B
dof] 4 AESHA] -2 BB g REShe C-fi
% et lggo, 1960 ; Bessou et al., 1971).

olgAl wMml A, HF V] REMEE > HE3E K
BHEHESS MiEds o o o HlEe] Wi

A EESE KK BB SEelee AL Seseh
el RS = REMRe] Bl =t} &% & &
el mEEEMLE Hxd o ek 3 HlR As- BiiES
Yo MER fiEshd BB vehie o] REE-S
FRENCl A HWR(DLF) & 5o FiE LEEER &
o BB Sl el fasa, C-HB8E =2 5
B2 MY o Fise FENEZ FREDLS)
fr 2 @sbed 22lztct(Chung & Wurster, 1976 ; Ch-
ung et al, 1979). oji% HFHA LOTRES @
o FERE o & BREFHIT Sebrteleta 4
&= KM (ventrolateral funiculus, ©}3F VLFz}
el = RS 2ol S (As-#iE), B MC-
B Bl k3 eS| o WSOl MERERN o8
Rges 2ezhes v S gieh

ko 2 RS BBl o M E HASH:
gl zbel wel s o owige] HIRE o FEsL M
M Bfpgo] obE Al Fasliol, 4 HER
(spinal ventral root)-$& o—EBNWRIEHRES &
2018 BER FEst YRS W file] BAE K

fEslod olw 49 #EEM RMERY (exercise pres-
sor reflex)ztil 2+ FEEKEC] vepdet (Mitc-
hell et al, 1983). ol KL HiPsMckell el #heN
A EBNRSEHE (ergoreceptor) E= HEHEAR HAEE
So| BESt] HIE, HVH MRS 8
3 iR et R4tE Fashd vebder(Coote &
Perez-Gonzaloz, 1970 ; McCloskey & Mitchell,
1972 ; Kniffki et al, 1981 ; Sato et al, 1981 ; Ka-
ufman et al, 1983). HEER A= o]5 HEHSo] fl
i (lateral funiculus)S s |Ilzbctux dhn

(nociceptor) =
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(Kozelka & Wurster, 1985) B (VLF)2 @st
o Lelziddn s gtok(Iwamoto et al, 1984). =
ol b4 2 FAEZE Xl HEENTR RS (vent-
ral root afferent fiber)(Coggeshall et al, 1974
; Clifton et al, 1976 ; Coggeshall, 1980) 5 H€4|
717} $lske] HEERIES C-BE (C-B#E Bt
7lev] BB FIEGRER o EB)R IRHRMESY 500
~10002) 2 HilRRsl3 S Hx RELE] FRcul
(Chung et al, 1986) o]& BEFH@ME FHA BN
Fg @std Eebziceb(Kim et al, 1986).

Aui7bx] A £ uhet o] Ko BEMRo| BE
3l FEE = B - TR Kt BES REW
ko] R whebd, = EET mtol 2] Bl KM,
e =e Aol A o = FMrE TEEtL el =et
ME 2 FHEEHEe] otz ejel A 2 x| uk B AR = K
Holl o] A2 o} BRBIBRSe] HHAY " oK
£ @5l HHLBHED S2lst ol #EoR B
~GRAE R5tE FRsexd Y mRel ge ®
fiol o},

R B M

* HRdAe HERRWHE HAREMES 7
Fgste) ofwl vEhvbs mEERMEe] AR HBShwAt
Lingy

HEERMRC 2= BEMEME (sural nerve) &, #A
R o 2= AP (medial gastrocnemius
nerve)& 31 1 = K ¥ HAREWNES] 44
ol = $BEE S (common peroneal nerve)z fHE
e 7 ol BEAlE oF dHAAE YA
ul BBECol A FERE-E FRA7 <= FE HEA
BRIRT HHE o 3k

& HRol Ao BE5L Al FlEEE) B =
Bl BRI s FEs= I A
B Rl ke FES - mEEBML Y 2RSS B
e},

B4, Fiol FAFE HES mik olE KES F
il ERFHEC] FHA o= IS @I E
BHER Selrhe A& Yol b - R At #
W Megshev] 8BS vtz goleh

HEME H FXk
1. KRBT EH

KB ets 22ve|e] aoko| (B8 : 2.0~3.4 kg)
£ o7y glo] @HIslglvh 3oke]E a- chloralo-
se (60mg/ kg, i. p) 2 KBt % BlE b6l &
BASI] o] BREARE BESH o Sl =
- sl B At ARl oAstgch
Pancuromium bromide (Miobloc ; Organon)0.4mg
< 25 BRI Sl KERe] B W7 28 HAE
WK E #E o Bk se el S A B
S8k (Statham pressure transducer) & A& 4
ey LS8 (MX6 Recorder ; Device)ol] #igow
BRI S Figkshd ot BREIRFMS (carotid sinus
nerve) 3l ¥EFMI(vagus nerve) L MO =2 A
Agted ARER St (baroreflex)dl] 3 mEESML BN
Br&shad ot

FEME(L, ) S 1 EREC(S 7R el
BBEi-S Hif7ste) BESE( lumbosacral spinal co-
rd) & Bz ol FHEe WHEES du +F &vA
Sloll 4] 8 7 BEHES] B U SIS BRI 4 HEE oL
7he|7bx] el bl v,

AE T 2E ERE YISt #EMi6ciatic
nerve), fBEE RS, THE WE(tibial nerve)Z EH
A7) n BEREAE 0 RBEEE RS- vhelshaleh

ZofolE HHBETEEBEE KA EET % W=
EEE FAEte] FamkrE (mineral oil pool) & vk
3 BAEER TR (heating coil) o BEE MR
ahgtet,

2. FE A R

BBEwe FH BEel v WAzt o4 <kAHA
73 o F, 7 GRS slrteldl 4 GBI #I
BEE $oll 2w wshoh ABER, BEEWE 2 A
BRSO = AIREES BEIg sl B FiRug
(Ceptu stimulator) & FIER#E#ERE (Stimulus  is-
olator, WPI1)& &3] 0.1ms 3% 0.5ms& FHEHE
(square pulse)® 20 B, FMBEE BLA7|HA
gk et

#8575 =M ( cord dorsum potential )& &8s
Y 4= HZo g o KB (ball electrode, # 7
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D 1mm W 9]) & BEMERATY 5% i REIA
a3, HEEEBE (compound action potential )& %
B Wi RESHC EHBEE LWEERE 1,000
~10,000 f% @3 & BB (oscilloscope )T B
#stgivt,

flgRe] BEE Aapdl Sile MRS REAYE B
ERES U A3 F o] HEBES] BUSRE I |
HigY 327§ LB wle} HEL mstsdch(Fig).

3. HEERA
Aol FUBRE A2 WS FRSl BIRMAES] ML

C]
% 3

[ MGS
Sural

Fig. 1. Schematic diagram of the experimental set-up.
Electrical stimulation was applied to the L, ven-
tral root (VR), common peroneal (CP), sural and
medial gastrocnemius (MGS) nerves while the
arterial blood pressure was recorded. Cord dorsum
potentials (CDP) were recorded to determine the
threshold potentials.

DLS, dorsolateral sulcus area; DLF, dorsolateral
funiculus; DR, dorsal root; DRG, dorsal root gang-
lion.

b HBER o5 Mot BEA ou  BMES Wl
dehbeA & 27 Heked Typ-L, Al BEAE 8
Bisel RS maA T FRS RESG . 1
slof olm BMLsl FEES] WRIR BEE EEID o 3
Tk S 2ol MBS BASE BREET
T RGBS Bl W LHMED Selica 2
wshglch,

4. wEtBey B2 U RREY &R

2E BB paired t-test & Hif73l] HETBRM K
B wedlgod, 2 € RBHHS g Rl W
Ko 2 MERKE) Yelx] 5% stga Kol 7
G Foll= MBS &8 THsle] REFEAIZ

W OR OB &

Aapoll &3he MBS Bl RiEsEs &
AEPREY FHETEMERS] TrIx2 Estd Tab
le 1ol 2 &RE vebldct, HAEHEE] 745
B MRS HESY FRE < EEWEY FHEES
R iR o] v RBEBES T SO A R8sl A S
ub gl BEEERARe] 7w Al fidle] ¥F2 F
A o 3%l 4 EERES A ME BES
TGl oo HEEWEE B S i, B e o
PR S Fisslbe A BEEHR AR A e B
fERES Totdch vk o g FHEEHERES # 8T
7] % MEr EHEE F8 BMEsc ok Fol &
BEE MRS 7 4dl7kx] Aelr) whxinl HEEZ Fo
7t 4 RBFBE] R b HAw AL 44

Table 1. Threshold potentials (mv) for the activation of Ae p-fibers determined by either compound action potentials

or spinal cord dorsum potentials

Nerve Sural Common Medial gas-
ura
Action potential peroneal trocnemius
Compeund action potential
Stimulus duration 0.1 ms 634+14.5 94+ 11.5 158 +52.8
0.5 ms 17+ 2.7 47+ 7.7 81+33.0
Cord dorsum potential
Stimulus duration 0.1 ms 125433.3 360+ 175.7 235+29.0
0.5 ms 49+12.6 98+ 17.7 82+26.8

ms: milli second
mv: milli volt
each value is mean + S.E. of 17 animals.
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3 o ke Aol HRIA @2 Aoz HAwkiky
o}, o] & F ubile] REE | To} HA o Aap
B M@EEEE 0.1ms #3774 60 ~ 360
my, 0.5msoll A& 15~100mv HjuWdl HEfEsG e

20Hz o] 2l 2 NEFMBME-S FiY =l 1Hz
o BER TS FRSI-S o AR mE ==}
vehs RE 9 BERES] 5§ Fig. 2d 4 & 5
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Fig. 2. Comparison of threshold intensity of stimulus pro-
ducing pressor and depressor responses. The
pressor response needed the activation of afferent
C-fibers, while the depressor response needed the
activation of Ad-fibers. The pressor response was
evoked with 20 Hz stimuli and the depressor response
with THz. The horizontal bar indicates 20 sec time
interval. T indicates the threshold potential for activa-
tion of Adf-fibrs.

v FERKES 7% Aap B FErrb R@E®RE T
o 200 o]4 == BEEelel velytew] 500u o] 4t
A= Mikrl gl WERES] 3¢ 5T Y271+
WolZ BMbrh glov, 10T o]’k 4 Z7}3sle] 20~50
Tol A BA BERES 23 ol=dt BRve RER
e C-#fgel oo, MERES As-Bil o& &
g2 HolFE Aol

=3l Fig. 32 8 fiR-S C-BESE HRsl &
BA BRBMS REAZ S « BR= RE RES
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Fig. 3. Effects of C-strength stimuli on ventral root with
varying frequency on the arterial blood pressure.
Ventral root was stimulated with C-strength
(1000T), 0.5 ms duration for 20 sec.

R E e A Vb= Ao FUESEE 10-20
Hzoll 4 REERHEC] JA7F == 2 o4 & HE
Al M REREZ 238 FolS3lrt, 0.5-2Hz 8
EdAde FHt RERES £ 4 gigloy §if oy
o] ohE RSl e MERES 25t ol3o BB
o4+ Fig. 29} Fig.3 2% REFE: AR &RES
EW 2 dlo] Ad-RE AaBRRMES] S50, C-BEE
10004, e A= 1Hz, =2 HEE 20Hz2 3}
glet

Zzke] S EE 2027 FIRSIE 2 o mME WL
o] #HE Fig. 49k Fig. 50 o Astgc), ABEBgm
o] 7 Fig. 49 Ao} o] As-BEE FRIHAL

= & BBV e HE 2 BMEE HRel o
gtou, C-BER MBS o 22 fiEdAE 15
mmHg A x| RERES, ¥ #iFd 4+ 10mmHg
Axe] BERES E < vl 3 Bmmge A
£ RBEESTIES g As-RIE, W HE A4 W
BRES & + dgw, C-BE, 52 #fEe flRsg
+ A= ABERWRe A8t WA ABRES
BEY 5 g, #amies] #EEMRY 7% Fig
52 AclA RZe] %o Hml A RERE], *e
BE v BEKKES] BEREmMEo NBEIER iR
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Fig. 4. Typical responses of the arterial blood pressure to
the activation of medial gastrocnemius (A) and
sural (B) nerves.

Ad-strength means 50 T (0.1 ms} and C-strength, 1000
T (0.5 ms).

HEE oo oS sdxEhgl b, BEbTERe] A A2 o
g 0.5~0.6mm, NBEEMME-S 0.6~0.7mm <lvl
ubshe) MBEETALE 2 7ol 1.6~1.8mm= F-2dc}
b R, KERRE S i gome  BEmI
&, ABEEIE S dgd - & gy e
e et o ZA] ks e s

a2 v Fig. 52 Bol| 49h 2o PR Mz}l of

5 5, 1H
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Fig. 5. Typical responses of the arterial blood pressure to
the activation of common peroneal nerve (A) and
ventral root afferent fibers (B).

o ] 2gt Fo1 2 v diRe filEskd C-BE 2
SIEel A Fuldl REERHES Bol ot v SEel A
= WolE MERES 2ol 3oteh

B5 17ube]ol 4] AAjRE b S HREKREZ
Table 20} 4] Table 5 7}=jol] ﬁé—tﬁ}@é}a} 22 &
FEkgl ok BEIEERRS] A As TR, v SRS HIR
ow gmmHge BMENES sd3 C-5E, 2
fEell 4= 26mmHg o] HRRES B geF(Table 2).

Table 2. Arterial blood pressure responses to the activation of sural nerve

Before stimulation

After stimulation

Electrical stimulation (mmHg) (mmHg) P value
Low intensity (50 T)
1 Hz 105+6.2 97 +6.3 < 0.01
20 Hz 106 +6.3 109+6.6
High intensity (1000 T)
1 Hz 101+7.0 96+6.6
20 Hz 103+7.3 129+8.1 < 0.001

each value is mean + S.E. of 17 animals.
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RBEB SRS C-3E, 22 BER fI8y 21 15
mmHg 2| BREKES, -2 #iEdlA+ 11 mmHge
WERE-S 2g o As-smEe] MRS dohd #MLs
FSt] 2dskei (Table 3). #BEFmRe] 2% C-i%
B, 52 fFEel 4 56mmHg o HMERES As- BB,
W HEAl 4 17mmHg o] BEERES ¥ g (Table
4) FiiRe 7§ C-ifF &2 HEd 4ak 22 mmHg
o] REEKRKES H.gcl(Table 5).

Fig. 6-& B ¥ ABRGMRS C-BE, 5o

BEE RS o Jehvie ABRES doole B
RIFH|7T FHLET P2 Selrle Aol HHN o
BE A verbE Ak of 34 flelcl  BEEEmMHE o
745 HHE(DLS) 4= & Witz #HEgZe
FEELEC] A glolzl o) MBEBA MRS 75 wH
i HE o= 30~40 %2 AR Yol glgiod
L% (DLF ) ul=] mMfitte 2 JigA1 2 -8 ol of v] 2
4 FEERREC) Alelsl vt

vho gl 4 BlEE = RBERES wo 2Hads] W

Table 3. Arterial blood pressure responses to the activation of medial gastrocnemius nerve

Before stimulation

After stimulation

Electrical stimulation (mmHg) (mmHg) P value
Low intensity (50 T)
1 Hz 109+6.8 106 £7.1
20 Hz 1064+7.3 106+7.8
High intensity (1000 T)
1 Hz 104 +6.1 93+4.9 < 0.001
20 Hz 102 +6.2 117+ 6.4 < 0.01
each value is mean + S.E. of 17 animals.
Table 4. Arterial blood pressure responses to the activation of common peroneal nerve
Electrical stimulation Before stimulation After stimulation P value
(mmHg) (mmHg)
Low intensity (50 T)
1 Hz 111+9.3 94+7.8 < 0.005
20 Hz 110+ 9.0 113+9.5
High intensity (1000 T)
1 Hz 105+7.3 100+7.5
20 Hz 107 +7.5 163+9.4 < 0.001
each value is mean + S.E. of 17 animals.
Table 5. Arterial blood pressure responses to the activation of L7 ventral root afferent fibers
Electrical stimulation Before stimulation After stimulation P value
(mmHg) (mmHg)
Low intensity (50 T)
1 Hz 101+8.9 102+7.5
20 Hz 102+ 8.2 107+7.0 <0.005
High intensity (1000 T)
1 Hz 112+ 8.6 112+8.4
20 Hz 115+9.4 137+ 8.6 < 0.001

each value is mean + S.E. of 17 animals.
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Fig. 6. Effects of the spinal lesions on the arterial blood
pressure response elicited by the activation of
medial gastrocnemius (A) and sural (B) nerves.
DLS, dorsolateral sulcus area; DLF, dorsolateral
funiculus.

71 Y8 SEWES As-mER T HER FIRT 4
£ Fig. 79 #R3bgich, o] A4 53] MENE) &
stgl om o] MRS HHMEY Y Bl 93
S+ ubx] ergko v M) HHRBF R 1 KiEe| A
ub 7hrbe] Eol-Egdeh. C-3BE 2 HEdA v #
ERE-S BUEHREA o 3 dov iR BRES
Hebd g T4 witoh

A KRl A BREY RE 5 HEREY BE #l
B K= due] olvx§ Wil ¢d A% RBo=
Morphine ] %82 £ #o| Fig.8¢o]vl. Morphine
(2.0mg/kg) & BARES SIS vIY BIRMERS] vl ¢
ofx| 7] A|&Elg o C-3BE, w2 HE MR FI
= BERESY A5+ Morphine #HIEcE 03]
o] Azlor HEKES BENE dcohg o] gl
v}, Naloxone (0.2mg)-& kS5 Morphine &
WRE MBS Y HRMES 233 o Eolxlov
HRH B Y RERES] ke Morphine H i}
f2FEkg o

(mmHg)

Arterial pressure

Arterial pressure
( mmHg)
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Fig. 7. Effects of the spinal lesions on the pressor ur
depressor response to the stimulationof sciatic
nerve with C-strength, 20 Hz and Ad-strength, 1 Hz

Fig. 8. Effects of morphine (MOR, 2 mg/kg, i.v.) and
naloxone (NLX, 2mg) on the arterial blood pressure
response to the stimulation of sciatic nerve. This
experiment was the continuous one of that for Fig.
7. Arrows indicate the time of injections.

z ®

Kgape g maslel FR== HE 32 RERES
A F7HA 2 FPslel $teh Hunt (1895) o] 2 —
ol BEE REWRS fal AEBAl =) BE
32 AENES JEMWun £ESS ol ( Johansson,

— 446 —



1962 ; Sato & Schmidt, 1973). & o=l I MR-
=22 H4Eae Aaglo] ME 2> FERME o=
rha| & FHEstche Aol ofd] ulbsled  Ranson
3} Billingsley (1916 a, b): BE & BERfEc]
FIR-S v BB Mo =g Zll X+ el of
Uzt B3t iigelets fimsle BES HEA =}
RE 32 BEKMEC) Bk A FHl#E 3lv AE
FiREeF HIFESE (lateral funiculus)el] U+ HE
EfTER-E ESh] ephdek dhgich o]F Johanss-
on (1962)-% FEMEEy FER FAIBt FEL
tr] ok de 34 Ja HERERE BERAIE(vent-
ral funiculus)el] fE#Edbela ob+3kglx]nl, xef A
3 TS osbd As-Bil & HAsle HME
EAREBE Hfile 2 THigked FrEdly KR
(unmyelinated nerve, C-fiber )&l 2j3] A=
AEHHE Rine = HARS El Lixtdba 3
o(Chung & Wurster, 1976 : Chung et al, 1979 :
Kozelka et al, 1981 ; Mitchell et al, 1983) HEER
2] hf7ehe RE 32 MEEEIL o BES s
A ook

a2 BEY HR B S FERES TR,
WEREL B LTkst BRI+ @tota
et EE AR 7S REREZT fiER
t}e B3 (Kozelka & Wurster, 1985) 2} Bfilgel] 9l
t}: 33 (Iwamoto et al, 1984) 7} glow = #FEE
BIBEA BRE-S C-8E, 52 HED IRY = F
2=|= FEENE(Chung et al, 1986)°l| 4 HEEN LT
Bigrl SH%E ozt BRFR Bilke 2 FEIH
aL gep(Kim et al, 1986).

olZ@A nwl HHEAelA el RE 22 BEL
{787} Ransono| X-& 4 4gd Axe 2 o3
Foll EA Bk, FEERNA LT KRR
23 WgEs}b obA 7Rzl & kel Aol BB el
gk Hru ok Yaldt g ks & M2y B
E 32 HELTRE ders v BASekn 4
Ze) g2l "lAl7hx) kel 4 SO E VI B
Feha ol BRERe] B (Willis & Coggesh-
all, 1978)nbE-¢ o= o4& Ao2 Y245 n sl m
ML T FHse o3 MEY BRRMEEC] FHAN
A kfTde BB E2 HEREBSO] &8 (converge-
nce)d o2 At

MRS FRe Kige BREESe] BIH %
< BV MSHe shchel miRE]]-L 2 e gl

©1b(Sato & Schmidt, 1973) o] & %Mol = o
B S BRMEES oL Aol ofdl EEKS EI}
o mEEEEE BRIl dalde & duA gl
el o) & MEIEy) ¢ldhd AR £ HERY &SEW
SO R TS BRI -2 Ao BRI, W R4 B
B o FEY WEREY ol¢] dulal vt 2w Ad-
Bl o8l Mg o THigRd LTEEAL v WE
REgEz b Aolm C-BE, ¥ HEAA delde
AERES LRI ol MEmESd o3t At 2
2 Aoz 2gxlct(Chung & Wurster, 1976 : Chu-
ng et al, 1979 : Mitchell et al, 1983). HRARERM
R NGRS A-BES ARe2e oYy
mPERHE & F@ale] Fotg oy C-BE, & HE
A BMERES, 52 HEd e RAERES vepd
dt v ARRES THEE mAltkos Hgslad
Pl = HaWmoR dob dgin WHFEE REAZE
olof vl 24 522s] glolxls AR nol HAlEE &
ARERe 2 e] tBY RELTERT g2 A
Apghe}, o) = fllERY EBN ARKES A LR
Bt ke #@EdT d3io] St £ (Kozelka
& Wurster, 1985).

AR BRI E (Coggeshall et al, 1974 ; Clif
ton et al, 1976 ; Coggeshall, 1980) % A ol 4
el & FI4Z %8 (peripheral receptive field)
& 7px|a g)ov}(Coggeshall & Ito, 1977) ¥ K
BisEoll Ao o] C-BE, ¥ HER ARY =T
BOEM M BB FEI BELTEEIT BH Fel
Ml = FaEgtehs FR(Kim et al, 1986) 2 §TH
A BRRTREe] MBSk RS RBEEGMI] &
il RRHFH S 2R7 gobe AE T Eh

HOA, FNVFEY tocal BRMR S gl &
BEm kbl A 714 A ezl AL HERR B
T BRIHR BRS HEtcls Holvh AR FH
N ETREe 98 e KB BRERS de A2
2 <elz] ghob(Willis, 1985). wels 7hrchad BER
TS FIRY o BEEc Bt R Rifc B
gl 2 EfTREIE 2l o2 FHEY 5
Wl A mERLE FRhe HHEe] TR TR
#S @t Lelzivhe HRE 44 #MsA dech
o2}t A= WML HIR, K Vi Wil BRM
®Eo| R Lo BREWRE Missielzle Holoh
Kniffki % (1981)0ll o 3}=l #rp @i+ B IR, 8
Vel ke Mol of 50 % 7t7he Boh HEHR
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ol #3t @S MESY] Rele Hldelzle HBHS
FRBl| R HES: EBY R (ergoreceptor)eta 4 7}
o glom B REMIHO 4 E FEIR ¥ BE
BHRES s A H B 8 Vi) B il
el 2] oJci(Hensel et al, 1960 ; lggo, 1960 ; Hen-
sel & lggo, 1971 ; Bessou et al, 1971 ; Darian
-Smith et al, 1973). 2¥ vty Yoz 50 %= &
Rgitel v BRCKY MEBMLE FHe LR
By Abo) 2| MEME= ol &3] ot Al 5o Bk
fEo w2 Fitsl mES{Ls} Morphine o]y} 3} Substan-
ce P %= Fo S9cvh= #4% (Kaufman et al,
1985 ; Pomeroy et al, 1986) & o] & S ukxlglc},

A2 A4Y 5 v AL BHHRS @k et
< e FEFR B BEHE o4 ERe B,
H, #r, Pikga 2 BR - Y88 (sensory - dis-
criminative process )3} sado] gl oo WK A (wi-
thdrawal reflex)e} 2& Bxigt RHfJ BERE
(arousal response), BfFS3 Ped HPe of S X
o® gelg ekl glvlh  aofoldlA] FH 5%
dk(dorsal half)el| 4] HEHBI Hade] gl oejel #
TE = FTRKBe FEESHEE (spinocervical tract)
o} A A HHEHEREK (polysynanptic dorsal colu-
mm pathway) 7} lch(Willis, 1985). ¥ HB®B<T3 #
H(dorsal columm) HEHRE] HE7 ¢dddd Ho
2 Bol BA2 BHEHE B~ mESLel 23] ==
o] glovt HFEBEHK Ao FHRSE @ L=l
7he 2 fEREMbel Awls EHe LITIRE =AY T
to) glet 3hvh LSt ] sl & e
91+ BEAHR (fasciculus proprius) X oajHe] Ay
25 AH THLXBER BEHHE Hssleet A4
ek

nkx|afo 2= s1ofolol| 4] HEEHIKE L oFE Byt
Ae} zro] Hifiigkell 91x] ¥ HHIFEA 3§ kMo
gebe Zolol, B dudel FAEWRE sofoldl 4 4+
g<o] FEETIKE (spinothalamic tract) A ¥Eo)
TR 2 WERE (axon) & Fcha e ( Apka-
rian et al, 1985 ; Jones et al, 1985). <& 7kx]
g 3 WHRS B 'HBol £ aofold (A
422 A71e o 9o EB#MESe HEolehd HiE
o] HHE S ikl FE L BELTREST 3
the #R#0l, old BIAE EASE <« AUX BF
@ o x|7} gl shal e

0

® @

AW R-S fiEsle HEs s nE#MLs 24 571
A R HEWslel gk A= RS Wi &
oF LEEA et mEERMEYE RER ol Zelm,
A= Kigell A FErELE REHREC] FHRAlA LT
3 o HFHEN FESE FEERE Axou =E
BEEREBE Az -pell mel RiES vl Zleloh

A BBl AE o] Frhx R HBEE 3l A2 of
+ BEe KBRS filst BiRmERe] #MLE
FEsltn oo FIRE WS o REHEe] G
A EfTREE LEBRSIGY.  FRY BRERgEe
1) B3] HERE migsnt Sof 3l BHEmE, 2)
BRRR m-Ent 2o ol RABERMES, 3) AW
ool A, 4) oFd 2 BRES A R Ex HE
WA BRI Folglcl

25 22ulg|e] soko|E a-chloralose (60mg/ kg,
i.p.) = KiB#slgct. Pancuronium bromide 2 %%
Bl R 7L ATHRAIZ o,

SERell A BRI AR 3L KRS itk 2 B
xoln BRMEES] BMLE By o =2 B&slgch

HEBREMS KTl BEXY s BHAslzn
H7EHHE RS ekl ThElA BRI,
B mie o RBEEG IS BlAZ e

% el FMEE-S REslw, L,-S, B HE
of EHERS REN L Aep B EHEEDE
BEEHER v FHTEEES L& et &,
As-5BEE(50T) 2 C-SREEC1000T) o RS = #H
E(20Hz) =t @& SHE(H2) 4 Rfysha BhEE
mAge] #b-5 Btk obswl KB BRSNS
ol HES shele] o PES BRI

& HERAA dolxl KR o3 2o

1. Aap el BEREx 0.1ms FUER R 4=
60~360mv, 0.5msol] A= 15~100mv &EEAN 7
#Esh gl o

2. RIS U &3t RENES BE< 200
TWelol gy WMERES 20T olill 4 E&fEE et
woleh

3. AEEKRES FIRHE 20Hz W4 BAEE
BT WERE-S 0.5~2Hz folol] 4 Fa5kgicl,

4. PP Ao-fE, 1Hz o fiRe=
Hgo] MEENFE-S, C-3E, 20Hz 2] fie =2+ 26

8mm
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mmHg o] RERES B3t As-3E, 20Hz Y
C-pE, | Hz i #lgo 2+ g 8o gk

5. NGRS Ao-BER Y e oY}
o mege| #LE BEY 4 gglov C-#E, 20Hz
FEA e 15mmHge] REXES ¥393 1HzHE
ol 4 1lmmHg e MERKES R

6. MEBEEMRY 724S RREKE Y WEEK ] B
BEigo| U ABERE MR ok o A sigich As-
B, 1Hz f@yo 2 17mmHge MERES, C- &
B, 20Hz 9] #lBRo 2+ 56mmHge AMERES 23
o},

7. ¥R SRR BREWES C-&E, 20Hz2 H&
o a4 22mmHge] HERES vidov oE #
S BmES] FlERoF= o) Yol & M-S HEIA ¥
ket

8. BEEEMHS-S #UEEY o Fuslc RERES RWE
HE 73A 59 o] TWHHE M2 BEAR Y Bk
Hglch, MBS A mfllto R TAIEE R
#algl & wlol = REEREY —#7F dot glglos &
fligge] MRl 8BS Emeld-e H xw2s HmEEd
=3

9. HFMWRL 1Hz HEEES WSS o Jepd
+ BERES HHF% BES 2 WA= gl
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