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= Abstract =

Clonidine-induced Inhibition of the Flexion Reflex in the Cat

Sang Ok Kwon*, Sang Don Koh, Hong Kee Shin and Kee Soon Kim

Department of Physiology, School of Medicine, Hanyang University, Seoul, Korea
*Department of Medicine, Won-ju College of Medicine, Yon-sei University

Effect of intravenously injected clonidine on the flexion reflex was studied in 15 decerebrated and

spinalized cats. The flexion reflex was elicited by electrical stimulation of the tibial nerve or the common

peroneal nerve and it was recorded as single unit activity from filaments of the L6 or L7 ventral roots.

In order to obtain the late flexion reflex discharges, A§ and C afferent fibers were stimulated with single

or train electrical pulses respectively.

The flexion reflex, especially the late component, was markedly inhibited after intravenous adminis-

tration of clonidine. The clonidine-induced inhibition of the flexion reflex was compared before and

after treatment of the animals respectively with yohimbine and naloxone. The inhibitory effect on the

flexion reflex of clonidine was not altered by naloxone, a p-opioid receptor blocker, whereas it was

completely blocked by yohimbine, an g,-adrenergic antagonist.
These results indicate that clonidine inhibits the flexion reflex through excitation of g,-adrenoceptors

even at the spinal cord level.
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Descending inhibitory control system-& = 7] z}-3-

o]} (Lewis & Gebhart, 1977) morphine %
glutamate] 4390 2|3 (Fields et al. 1971)
PAG7} ZH5w o] B E3}E raphe-spinal
neuron o] F2-5lo} FelTol vl A+
29 98¢ At AFHEE FUHE A
o2 9#A glor, =3 NRME PAGoA 714
H 25 o]9le] NRMe] A7) 2= %) morphine &
o]} 29| receptive fieldol] 7} A R3] x}p=ol|
g E A =ZHcta kol (Fields et al. 1971:
Guilbaud et al. 1980), ¢]2]3d PAG 3 NRM
neurono] §-3jx}5o kg A4EAATE o



maikie LR

Al AE4EE SR Aol
monoaminergic substance mechanismo] 2o ghtl
o]zl glv}, Morphine4] 5 o] PAG @Y NRM
of st} e AFAEol| Bl BThE AU 2
AS2AED H7t2 8457 laminae 1, 11 3
Vel opiate receptor?} ©h4 Ex3}3 (LaMotte et
al. 1976; Pert et al. 1976), @ ¥ 7ke] A7]z=3
morphine 530 ¢]¢ 21544-& naloxone Sofo]
95le] £Aslv] (Proudfit & Anderson, 1975;
Oliveras et al. 1977; Du et al. 1984), ® HA4+3 7}
A Z o A 5] 5] morphines] ojsjE X Ex} g
°of it $ul ohJe} o|HA fid Agzge
naloxone—rm] o dsted J4A] aAddhE AUES
= F gln}(Zleglgansberger & Bayerl, 1976),

3 serotonin(5-HT)-& monoaminergic mecha-
nismg Fote] 283k WAEAZA ¥z, E3
NRM9| z}3of) ojafA] A E248 °“—é"§-}°] 74
4] = Qe o] F kA HFE AT Az
= (D NRM¢] raphe-spinal neuron 5-& dorsolater-
al funiculus(DLF)Z £3&4] (Brodal et al. 1960;
Basbaum et al. 1976) ¥ 437} E3] lamina T gl
substantia gelatinosa®} laminae V, VI 3 Vilol] 7} =]
¥-2Z 3} (Basbaum et al. 1976; Miletic et al. 1984),
@ PAGS} NRMS| A7]#23 2 morphine 34] o]
9@ AFEHE DLFY Aol ofs) dsn
(Basbaum et al. 1976; Basbaum et al. 1977), @ &
A= Ad % CARe AV|AToez fum
spinothalamic tract celle] #}-$-o] NRM-&- v] &3} =
2be) Aol ok AFH o2 oa)Y Bt ol o
= YAHR3-& serotonin 2}ghA|ol] o] sled §-o] 5}A
AZ = e AMA £ (Yezierski et al. 1982; Gerhart
et al. 1984)& 5 4 Qlt}, =& NRMo| } x| 7}e]
serotonergic neurong v}3] 3l 2 4 M4 5-HTE

2741719 morphine Solol] o3 R E2-Lo] 24
Hobe= A7A3  (Vogt, 1974; Proudfit & Ander-
son, 1975) = morphine Fojol] 3 A Z 280 5
HT7} B3¢ A4,

gt monoaminergic mechanismol] = 5-HT #n}
ol 2} catecholamine S4H4 B4 % Zhod Fehe 4}
Ag A% A78 % 2= ohsich, Morphine
g AEAE]
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noradrenaline®] 27te]i} g-blockere] A3 %ol 2]
# 245w (Kuraishi et al 1979; Proudfit &
Hammond, 1981; Pang & Vasko, 1986), =3} 7}
9] noradrenergic neurone A4LF 7t EF sub-
stantia gelatinosag ¥|£3l &0l o4 B2 3o}
£ A4 (Satoh et al. 1977; Crutcher & Bingham,
1978; Karoum et al. 1980) = ¥~ 9o}, =] 739]
NRM-5-cl phentolamineg F4)3}Av} A 7|x 32
s A5 o] SeAhT el £ 27143
9] Aol A4 5-HT o noradrenalineg] u}&
Fol F7t=ledl o9 e uh-& serotonin
noradrenaline 3}t}A|2] o8 2A7t4A by ¥

3 Hu} 9lch(Hammond et al. 1985, Sagen &
Proudfit, 1985), =3} H 4] £ g-adrenergic agonist
< AH FYNE A4 749 nociceptorE A A3}
o 7 97 FobEe, Zol" 2 9z
@r-adrenergic antagonistq] yohimbine?] £of 2 A
dog 3EHctE A (Headley et al. 1978;
Fleetwood-Walker et al. 1985)2 catecholamine =
24 &3 o] as-adrenergic receptor& £-3}of A 4oj]
NE AH AeRche AL AAbael,

19621 28 2 38z Bdoe 4y
clonidine g,-receptor agonist 2 ] 1970L‘11=H & u}
of 74 ok YebRet 2 Bol9lol e AF o] Yot
¥ AH4o] WA, Clonidines] WE 8o B
Aol AL 52 B (rat) o A7) (mouse) & L35
HAAFE AYFEL AE3le, o] 5 SZo] Sal
Fo thaj Al tiEfLbE HE (hot plate test, tail flick
test B vocalization test 5)& §7}9] 2| 3.2 A 7
o] A&ojct, Clonidined %o &gkol u)al)sled =
T4ES Lk, 98 =& 272 clonidine
Fo9319-& Wit (Paalzow, 1974; Bentley et al.
1977; Tchakarov et al. 1985) AU 2 Eof s}
o (Schmidt et al. 1974; Marwaha, 1984) ©{2- 732
F AE5AEo] F¥H e AMIL clonidine?] A&
ZHg-o] F2 712 £33} supraspinal mechanism
o &34 WA kA g}, Ossipove} Gebhart
(1983) &= supraspinal mechanismol] X 7ie] o B
Aol AR E A Foes] ok PAGHE
clonidine$ $.o13 3% F7ixe] WFo| ¢og
AAsla PAGE

> @z-receptor mediated antinocicep-
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tonol Wolshd wiEchz 714E o ok,
clonidineol] 2|3} % %-2}8-0] PAG2} NRM$ %3
& Al AR THE Fel BAZAE S5}
o}, & Wang 5(1985)2 U50|9 jaw opening
reflexg o] 83 Aol A 3 AHZ EodH clonidine
-2 periventricular gray, PAG % dorsal raphe nuclei
Sol H83ho] WAL F0Un shglon, =
3l O’Neills} Haigler (1985) £ iontophoresise] <} 3}
A ] o Aol clonidine %o 871 3 5324 Fol
W w3l AL Bt ohizt 2749 B
A% yohimbinee] Fofo] Sj5jof A2 333
$ WL + dsicy Sech YA Sagenst
Proudfit(1985) = NRMuW & Fo]H clonidineol] ¢
skl 2715 $79] A% yohimbine Sojo] o3}
of 3%5]e phenylephrineo] &|2}e] 7h49 F 71l
A& prazosin Fofo] a4l THA] {3 ATHE A
ZA 32 e clonidined presynaptic @,-receptor2}
74 %3te] NRM neuronol] gt A 285 7h4A]
7] =224 A& o 2 raphe-spinal neurong 23§}
A3 2 e A7HE 22 3hel o] 9} S Aol raphe-spinal
neuron?] 2-2] 7} locus coeruleus (LC) & x}=-3}ef A
43 7o] EAFHE nociceptorg A HZ A
AR E 27447 A elehn 2Asede, et
229 Agold B2 AL AL tail flick
reflex 247} A4 vlalabe A4 A tail flick testS
0]-2-31 Al'& o] 4] spinalization o] % clonidinec]] <
3 AZFA7} AAFcHE o753 (Spaulding et
al. 1979b; Zemlan et al. 1980) = clonidine?} %l %-2}
20| spinal mechanism$& EA % w2 4 9L

< AlE Eoh

o] Aloll 4] B t}A ¥ clonidines AEZLL
supraspinal mechanism Y=} o}jz}l spinal me-

chanisme]] &J8]A 5 dojd F15AA-E A3 wlA
g 4 gleon, =3 clonidined] RAE F o]
morphineo| Ztoddtezloll A o7 o] Ahuls
2 9] ©}(Spaulding et al. 1979a; Tchakarov et al.
1985; Wang et al. 1985), 2 AL H4-5E9 F
ZHIALS o] 83} clonidineo] Z}-£-§}+= neuronal

levelz} o] o] 24-&71d& Fristnx Alg=| e,

ACRERT

2 AYol A= 5T %] (25~3.5kg) 159}
£ A3 Eglo] AHE-egl e, ether2 A ol
170 el st A 3h7-9F A7 Abol & Adste] A=
5% ESH AHEEL e ethervl £
Hikn JdFIFINE BFES AAAAEA

b

ofi

" pancuronium bromide (0.5 mg/kg) & AW FAL5}]

Z8E R FH o, 2 T A AP S E5he
A ARAZFA] Vel F1A 9 243 ukS AAs)
w4 1 ¢ o)l = 9 A 2ke] pancuronium bromide (0.
5mg/kg) & 712 AUFAEACE T FULY
7153 oJejslA] dEFQE st A5t 8 F
Aol 7}t polyethylenesd-2- & 7319 c},

S ASAS we} 9385 A F45 =%
&%, Al 129 1355 Alo] & Aoz A g
uh(eF 102714 28])3le], H4-F oAy A

3

daigon, AFZA AZS a7 Aard
+ AA| stebl pool(37C) < aHE2, e}l pool
9 £x = 247} 35+ heating coilS o] §-35}o]
LASHA 7R3

TS AEAA 52 2 A4 48E
Zhgge] e Al 6 2 A 7849 A4+ Aed
dorsal root ganglionol] ¢14 3l B804 Achgl 3,
Seun el e @ AL ez 2ol e T,
ol % Al tHE N H &g oed, AFAA &
F vl FAA A AVATE shele FEubALE
el T2 S A AVASY] AEE
kA7 6] 24=4] 7|25 = cord dorsum potential
< Ax 23, Agf AF A9 w42 FAFA
on, =g AFAHANA 7| ERH 7R o Aed=

T Adbste] Agg, AS B CAFe] A3l it b
$¢ 229l @4 Agg T AS AHY A4
e BUATE stgen CARE ATAldE
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60Hz9] ¥l 5 & 7}x) & 370Y] train stimulid- 7}3} 1
o, DA ATl gt fud T2 F
Z o373k F storage oscilloscope (Hitachi, Model
V-134)of| storage A]7Z] & polaroid camera(Te-
ktronix, Model C-12) & & A}z& Ho w|ar, &
A3k,

ojAe] wilol 9j5le] fid FZAbe) A&
conidines) 3¢ FH3aA AF kg 0pg
50g9] clonidine(Sigma) & A F A Foff L
Z2ZWHAHE clonidine 7o A ubAbe} vl w3l ek, &
% clonidineo] &} FT-ukALY] AV AE 743}
% @,-adrenergic receptor 2r-3- A €& 0 2 2}u}al
X+ yohimbine(150ug/kg) (Sigma) 2} p-opioid rece-
ptor 3}hA| Q] naloxone (0.1 mg/kg) (Sigma) & A=Y
ZAF 3 F2Ajol o] A& clonidines] E3}E 3
A5l9t}h, Clonidine®} yohimbine& A WFALEE 3
o} 3030}, naloxone? ¢ 5230 1 &7} o)
2 viEhis] aEol ebEFel % 77 308 o 5%
o ZZWAHE SR,
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Clonidineo] ZuFatel] o)X & J &g duA |
% kg 20ug Y 504g9] clonidined A=A} u}
el 224k Wishe 2% 15 2004 & u}
o} 7, YdubA 2 2 clonidine?] §-of-§-Foj w]2 5}
of LAY AAHE AT £ F Ao, =
3 AS % CAHF =5l oA e uhg2 o
A3HA A =R o}, Agg AR Aol oA F
Uhg] upg-& Fol Lol HAIglo] obF-d FEE
Aghe WA ALl 98¢ & 4 Ysieh A
5 AFS) AZel S F2d TZRAL BE 50
p©g/kg? clonidined Foj 3}y AE£ 57} of 10m/
sec v]gke] 7 Aol o8 WL A 4]
o1t ASAF FolAE wHEAFol 3 Yol =
3 ol A2 sk, CHFel Aol o)
A fribd SR CARAEE F 53 =31 A
Foll g ukge] dAsA A=A,

Clonidinecl] 2]t FutALe] o A|2H-g-of] opioid
substance 7} o Fl=xje] o HE uwld] A

C strength

R 000m e
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Changes in the early and late components of the flexion reflex induced by intravenous admini-

stration of clonidine (20uxg/kg). Arrows indicate the time when stimuli were applied. Stimulus
strength was 2T (0.1 msec) and 10T (0.1 msec) for activation of Aafand AJ fibers respectively

and 120T (0.5 msec) for C fibers.
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Adf strength
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Fig. 2. Changes in the early and late components of the flexion reflex induced by intravenous admini-
stration of clonidine (50ug/kg). Arrows indicate the time when stimuli were appled. Stimulus
strength was 2T (0.1 msec) and 15T (0.1 msec) for activation of Aaf and A§ fibers respectively
and 230T (0.5 msec) for C fibers,

AS strength C strength

Cortrol

Fig. 3. Effects of naloxone (0.1mg/kg) on the clonidine-induced inhibition of the flexion reflex.
Arrows indicate the time when stimuli were applied. Stimulus strength was 20T (0.1 msec) for
activation of A g fibers and 300T (0.5 msec) for C fibers.
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C strength

Effects of yohimbine (150 n.g/kg) on the clonidine-induced inhibition of the flexion reflex.

Arrows indicate the time ‘when stimuli were applied. Stimulus strength was 60T (0.1 msec) for
activation of A§ fibers and 400T (0.5 msec) for C fibers.

naloxoneg- o3l & clonidineo] ZZulAle] wv] x|
£ 5948 BRAAE v 2 A 22 o4 1
£ uho} 2sket, AS o CHRS) Aol 9@ B2
ukAlel| o3t clonidine®] )] & 3}+= naloxone £
o 3l sh5el Y WA dgkem CHE A
Zol SAA FUE LT WS Gol G B3
o] naloxone ool 2jsley ¢Fzt Zl=ElE %8

x5 93)\04 01,]. q.];q]z—l og 1 u].] % o:]s]:___ 319\}5}‘
o|2] g % A% 9 72 FE clonidines] FZukAl oA
242 0] H o] opioid receptor® py-receptors %3
A A=A G5 A Fof

?5]J1 clonidineol] o]&jA] f-utx] Z-Zubrle] oA

o, 01

z}-8-o] adrenergic receptorg E-3l|4] s s A&

FH3lA clonidined- Fod 3 F FZukabr} oA
9 Aehstol A yohimbined F-el st vh 1 73}
= 28 4o B ule} e}, A Y C AF =

Foll &% F28AHE clonidine Fajol &)ako] 9

3| JAsigem yohimbine Folo] ojshel 4x o

A3 3183 Bl ohel & oo 238 d=

A wAug FEdAl FAE. 3 ok

clonidines] ¢j& ZFZWALY AAAFEL g

adrenergic receptors F314 =|EL o]},
] &

H7kolA 7|95+ monoaminergic descending
inhibitory systemo] $5-& Ao} sh Aol Beal
+ oiAEAEL =ZA }5o] serotonind  cate-
cholamine %214 4 g 233 4 9]}, Serotonin
o]l ] 3} descending inhibition-2- 2. nucleus raphe
magnus(NRM)ol 4l 338 AAALS Z4jo|
dorsolateral funiculus(DLF)E % 3}3}o] (Brodal et
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al. 1960; Basbaum et al. 1976) H4-2] laminae I %
19} 2¢ ¥21% 5 laminae V, VI % Vils} 22 4
ZB 9 H¥ilctn 4l glvl(Basbaum et al
1976; Miletic et al. 1984), ©]% raphe-spinal neur-
on £& FHAA7 ¥ 3 F7e] Aol HAgtn
A&l A U+ AS W CAF9 A3o]1) receptive field
ol A7l A FexFel 2lste] ¥l spinoth-
alamic tract cellg 33 HN4-F 7k AL ul--&
AeAo g AA gt AR (Akil & Mayer, 1972;
Yezierski et al. 1982)-& v zd 2z odelz] gic}, 2
)1} monoamineF-ol| 43} noradrenergic mecha-
nismol] T &A= 2| Zol] ook A3l d77t A
=2 e Aol

Aol 2 Z 353 ¢)+= noradrenergic fibere F2
locus coeruleus (LC) 2} subcoeruleus(SC)oljl 4] 7141
Aoz dez"d 9o} (Nygren & Olson, 1977;
Satoh et al. 1977; Westlund et al. 1984) 319ko] 9]
73-¢-oll = Kolliker-Fuse nucleusoll 4| 2. v} g-&
noradrenergic fiber7} 7=l e} (Stevens et
al. 1982), 181} m9kolE L3 TEAHA LC
W SCo A7|zR}Zo| 2]3A] tail flick response
(Margalit & Segal, 1979; Jones et al. 1984) 2} -3-3)
A3 (3294 2 pinch)ol A A4 T4 ALE
9] ul -2-(Mokha et al. 1985; Jones & Gebhart,
1986) o] A 3}A A 5w 6-hydroxydopamine (6
-OHDA) %o & # 4] norepinephrineo] 3715w
LC o SC AZEss} Uehid gtchn @,
Jones#} Gebhart(1986)+ LG % SC A}3of i3]
el A5 FAA T A A 48 S AL T
524 yohimbine R4}z Foid v} LC 3 SC
o % AA gl 225t olF AAYE Fol
s obval el sigiehn Bk, 2z=2 o F
2 1C 9 SC AZol & A 2gE Aol &
ASHe gradrenoceptor F3hod A2 Aolehz
299G B, FARTol A+ FAAL
432 LC 2 SC 5ol A A=A 2t F54
neurono] A}4= 2 8] 2] excitatory postsynaptic poten-
tialo] A4 slo] FH-Ao] FrhE Yo g eh
+ 5ol 2 o] ik ghrh(Paalzow, 1974;
Chan et al. 1986; Fung & Barnes, 1987),

E3} norepinephrined Y F§ F tail flick

responsert HEFAA L Wge] WEE WA 4
& o)) A norepinephrine& 3 5}A] - ==l o
@ Sel e g 5ol fglort FalATol o)
g kg ahE AldA o2 A gche B4 (Headley
et al. 1978; Fleetwood-Walker et al. 1985)3}
phentolamine#} yohimbine 5o o] 2] 3}o4 norepine-
phrines] Az go] xAAGE ATFAR
(Reddy & Yaksh, 1980; Fleetwood-Walker et al.
1985) o] Bo] Aol A Y AETE T3
£ 484 2Aa sl of dhls ALl §
238 9 A4 norepinephrined] Fx7} HA s}
A 713 #at ol g} (Weil-Fugazza et al. 1986)
$F 4] norepinephrines] %7t HAb EAql
normetanephrine?) M4 &7 w7} A 2715
che 8 (Takagi et al. 1979) 7 A37} A 2ol 4
STl A fud
substance-P2] 8}&-g& A g} AMA S (Kuraishi
et al. 1985)-2 catecholamine F3t4 E-do] A4
o4 BAAu Aol BelBote 2L 3
04 b Aed,

19628 & te] x| 22H 0 2 3435 clonidine
catecholamine 524 A 2 A A4-9] dtxd &
2ol A g5l WAAAE FLE AR HuzA 7
23 e uhe- e dE A ghovt, o
% W335t Aol AF Aol ek Aol
A, FEAANFEALTEE AT AL
A ds, 574 52 A9z Fo9 clonidined
morphine Xt} % U353 g AF2E-& T
t}+ X 1 (Bentley et al. 1977; Spaulding et al.
1979a)e]l wi3led o] & AW & FAHE &
o] & Aol FE T a3t foke T HAE
233 347 2% F9A T4 clonidineo] &
o} Z4#H g A5 EHE Yeplcke A7 2 Qg
(Schmidt et al. 1974; Yasuoka & Yaksh, 1983;
Marwaha, 1984),

Clonidine?] A%-2&-% =i Asle T34 A2
X PAG, PVG, NRM 9 ¥ x whitd] Sof =25
3 gl o} Ossipove} Gebhart(1983) = PAGUW 2 &
o]% clonidined 57 9AE& WEFA|7A Hon
clonidine®] A E-2t-&3 PAGS= F-Hsivtn F4
3}t 22y} Sagens} Proudfit(1985)+= NRMuj

norepinephrine &
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2 7o clonidine 79X 5 #= 3 A454)7]
i o] yohimbine F-ofofl 2] 3l chA] HAto 2 g
E5chE A8A7HE 2 clonidine® NRMoj %
F 3}+ adrenergic fiber2] presynaptic g,-receptors
3t wiAEAS FulE 347 23 NRM
neurono t)¥ JA| a3}E AL maH AgH o
2 serotonergic raphe-spinal neurong A=33 A}
2 ANE 23, o]et FA|ol raphe-spinal
neurons] 77} LCE A3 5ol 34493 714
2 Aolebn Z4shgith., B 56-dihydroxytrypta-
mine¢| 1} P-chlorophenylalanine ¥} 2 serotoning
27A)71 & HAWE clonidined Fo3hd 257
£ol a4t AFA A (Lin et al. 1980)1} A4
Woll £ £ 3} adrenergic fiberd] &3 Z4olzln
k2] 2] LG A A clonidine-g ¥-o§ 319 LC neuron
o #Hgol 238 AAdede dAFRI F
(Svensson & Usdin, 1978; Marwaha & Aghajanian,
1982) 0 2 u| 2.0} £ o clonidineol| 2|3} 24 2]
$340] clonidines} LCo| tja S4 289 A5z}
2= A E 4 gl on] Sagend} Proudfit(1985) 9] &
#e sqae 47 A9 £ glohn s

2 AoAE o|Ar} 7L supraspinal mecha-
nism ol Slo] H44Zold EA4RL Aol
u| 2]+ clonidined] *J&F& Fedatnz] Al 12 % 13
FholA A4E 343 B4 nokolol4 clonidine
Sold Fol BEAA H3el I8 08 T2
AR A4 2ol4 Sl EBgn 2 Age Az
S5 ZTAHE donidine 9] B0 §5Fo] 4] 2] ho]
AR A A, S8 S e Aol Bed G
G oA glem 5& $EAAE 2E AS 2 C
Are) Aol o7 mAAEL A At
Aol A%ol S WE AL FTE DA ol
= & 4 Ut T 2 AN RE FER
supraspinal mechanismo| 23 8] vl A2 A 4=%-F-o|
2B 2 clonidine?] HE24-2 H7H5 F3A4174 9
A glolx A44zold §U2 + 982 o 4
A, B C 4R7A 2 3T + 8 A
%2 F}5 2 Z7}47]9 clonidine Fo o %
ASSE5) 13 AS 449 C 445 whE 42
W} AT E AFE B 4 YRl (Fig. 19 2
H2) 0|9} 2% WAL clonidines] Fojo] ozl

TAAQ AR AFHA7 71 Aoetn s
o} (Calvillo & Ghignone, 1986),

24 wFo]| A clonidineo] ZL-3}i= 7] A-L 7o
3}31A gr-adrenoceptor?] x}%14)|4] yohimbineg &
o 3}5l+ u} clonidineodl] 9j3le] JAH FZurke
HA3 Aoz gusdon, E3) C AR 2
Soll g T2dAbe AAHZA ooz Fvts
o] 238 F¥Aol Frhd A%E 2yt o9k 7
£ A7} clonidineol] ¢} 3} A= tail flick reflext}
jaw opening reflex7} yohimbine o of] 2] 3}« &
= 94+ 2 3 (Marwaha, 1984; Wang et al.
1985) 2 2 3 5]=), clonidines] 15782 %o
EA 5+ aradrenoceptor FaHA] A HehE A}
A A% 2 Yk,

%9, clonidineo]] ] 3} Al &2k-Zol] morphine4] &
ol BofsheAol BANE ATFAES] ofAo] 4
vlgl 3 gle = Z (Spaulding et al. 1979b; Tchakar-
ov et al. 1985; Wang et al. 1985) ¢]& F=3}l34]
clonidineg o8 F FTUAS} A G SL o
Ql g}l & p-receptor A%1A|9] naloxoned A ™ALL
AR vl HAH F2aAbl & ol ko] gigle
o o]gt -2 A+ clonidineo] &) A %242
p-receptor9}-= 23bcha =213l Rovati 5 (1986)
o A7ATS AAS £ o] F ATFHEL opiate
receptorZ: kappa antagonistq] MR 2266g £ g}
A} clonidines) $I% 2152&o] AASA A5

© B9 2 kappa receptor7} clonidine?] 2%z}
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