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An Experimental Study on the Adrenergic Mechanism of Clonidine
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Fig. 1. Effects of clonidine on blood pressure and
heart rate in rabbit with i.v. injection of

20ng/ke.
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Fig. 6. Depressor effect of clonidine after blocking
by propranolol, phentolamine and yohimbine
without hexamethonium pretreatment,
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Fig. 7. Bradycardic effect of clonidine after blocking
by propranclol, phentolamine and yohimbine
without hexamethonium pretreatment.
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Fig. 11. Bradycardic effect of clonidine after block-
ing by propranolol, phentolamine and yoh-
imbine with hexamethonium pretreatment.

2ol 8 sloped] el gleh et (p<0.05) 74t

9o gt A el v slopes] #% A

o) (p<0.05)% ¥ F gk

2. Propranolel2| ¥& . Hexamethonium-$ 5o &}

5 o} propranolol2 A # ] s}d] 304 %ol clonidine

2 Sojgt A HoF E AdEdeds £ d P gy

ot A7 F#]E hexamethonium g5 %ol B} ¢

S EEPE

of BEY §-uls

4

o

15342 Fig. 9,10, 11<) A ¢} 7+
o] A} Fatoll Al i $-elo] E& Bl ol ov| gl i
Az ofd gleh.

3. Phentolamine2] 2%} : Hexamethoniumst phe-
ntolaminee & A A 2§ ¥ clonidined S« A}
49F, A 9 AW Ess 25 hexamethonium =&
F-el A Bk o A e A 5 ok

o] F8 &F-ukFFAL Fig.9,10,11e0 48 o]
B $ulo] Fo) Al ov] hexamethonium o) 273}
9] dose ratiot #7h 10. 0] AH(4d), 8.0(73eh), 7.5
(A4 Yol 9 o}

4. Yohimbine2] % : Hexamethoniums yohimb-
inee® HAAAE ¥ clonidined] 4 tE o= A3
g o] glglet Adasds A3 A=A

o] 59 EF-&HAL Fig. 9, 10, 119 3hoj




—#M7E % Clonidined] ol=u gl d Heb—

Fera el Al A $o] 4 2o dose ratioE
5. 00] A =}

A &7 clonidine?] A &AL @Asl A3
g Bgey fgdo] FAY 5% AREAALT Fuddte
A%} k555l

Clonidine¢- 4423 dg ol sz = LA

synaptic fiberA3 53] F54A4A ] =gAATH
presynaptic fiberA 55519 ey Az dg A
o]t}

£ A4l A clonidined A9 FAg A3t 279 9
Al #dAdsat = F A A} & °H
Py ohurs g Vel g At 2019 ¥ghadeA
e fA3 Assr) AFsted dgpAstAAA A%
Zad e FAF u olelg AdFAY Eipe oy
Nayler§ (1966)01 A @ sted v AstE 233G
s et

=& Nayler:= A#A 8 2% 444 9% A4
E ggle oleld Ao} Ee] AZolv AT A
A 3e Fasichr W R s g o (Nayler, 1966).

Nayler$(1968)2 w =g A4 & s <¢aFAds
Zretm e} Lg-uteHA A A E ttE23 clonidined
£2F ¢ A3 AAd FAAs SHE el AGH
Ak velde Aoz Rel wtEstst stz
AR e Fde] AR chEvty FEHAG.

=3t reserpines 2 Az WE A FE o] Formatat
A% JepvbEs Ao g 3ol endogenous catecholam-
mesl &= ¥ zlolokx watg

agx o) £¢ade AAAAGAA A4 oS
AR e A& s] o-F4M 243 QA phenoxyben-
zaminee]| odle] glojA L Aoz ot g2F A o
83 A AFeho] viehdrta FAY UG (Nayler
‘5, 1968).

Kobinger(1978) = s ¢t&#& &% A7t g2
244z os gud gz sty dAedA AsTge
AFAoz S s¢ESE & 7 ol At

=8 £qtaste e 499 g g 2
stelth. & fEete] ¥ AL Sgade 22 €E
gte] B4 A+ i Aok FAYL

2 A¥o] M= clonidine®] &#-ug FAL 2=
aorgatel AQast Atole fF$-dSRAN o=
A 9¥ Az vy Nayler5(1968)8] A3 4 =}

9} Aubslvt Dochertyst McGrath{1980)8 A shd+=
9 A 39l et

A7 A AekA Q) hexamethoniume 8 5t 77
Az oo A= A 282 493 a5
A Ax1A) (yohimbine)ol 23] = E517t A AsA Fe
W oa- 2 a3 34 (phentolamine)e] Sj3 T
axtvt @A AstsE deg pol $YEANE T2
el a-78A, 2L FolHAE a-FEAed &5t
veldd e A8 Axpgcha b

=g g-485 A A propranolol® A W-E 7
2 Ao} o go] Qi Aoy ot Helx p-T&AH
= 2asclz 4@ 4 9o Naylers (1966, 1968)
o Ay AFetx oA sty

A3 ubg) o] UdntAd o 2 clonidined] 3}t E i
F&3AAAY oA T FAHA xAAA dAE
ot d] veldetz @A s 9l et (Naylers, 1966; Kob-
inger, 1967; Kobinger2t Walland, 1967; Boissier%,
1968; Navler%, 1968; Schmitt, 1969).

ol & slutA #l7] 3t ¥ 53 A4 2 &MdF
Z(cisterna cerebellomedullaris) 5¢] clonidine® =
LM 08 Folate B o ) vhe] Yz FATDE
o] clonidineg F43te] Awiztasr PkAe&
A geor] a-FLH Fo)ME B3] presynaptic a-
FEAE FEAA vehdoiz 2.

B-4 48 A = clonidines] Zta el o ol &
= Aoz odux 9gler] Kobinger(1978), Nayler
(1968), Rands} Wilson(1968)5 9 A @A = o] & R
wde 5o gk

28]} Nayler® (1966)-& propranolol®& A3 +
clonidine?] st a7t QofAE AL FAsts o A
& pg-48417 clonidined} A4EAE e o
W e A BEctn A gt viw glslch

= ¥ Nayleriz g-&3 24l 71 clonidine®] 7gf
a3g A A€ 21 & propranolol & o & (30mg/kg)
o2 AgAw vdehte] ol A g v Bol4  Adelziz
A =g ¢l o} (Naylers, 1968).

X ¥ A% propranololzZ A& AF Asts
o] §F-ETde] WaFES vadfA A Jeist
dglens i p-F A7 Aedsian Gedz
4 7= ek

Tizg e ZULHANA F3RA  clonidine}
p- 8 Antale] Wbl thd o 9 A A&7 (opposing
cffect) o] o},

oj@] A& Sloosd} van Zwieten(1979)0] A ¢ 5 &
& AHgetd @A77 2F) clonidine(1004g/kg) & o

o M

0




~-Park, Y.J. et al.:

% ¥ propranolol(10mg/kg) & A=W Fqlelel clon-
idine2] Fg &7 dehta] o £.3) 7 8lgle] 4
THE Mz o)y AL #HNAE A 5 gleny
clonidine% %3} %qt chronic hypostimulation o,
2 o3 Hitel a-g A9 Aol FANUAY
& 2AAAA L] Aes A a7 o el 4
4w Folebm A vl gy o).

Clonidines] 7 Gtg 37l a-484 2 gha) 2 ) A % o}
£ A & Nayler§ (1968) 2 v 3o Starke$ (1975),
Drew(1976), Franklin% (1977), Doxcy 5 (1977)0] ¥
R Ao P F4o StarkeE (1975
himbinee] postsynaptic a-4- 8% » v}
a-TEA el ¥ ZAYe Adras
Drew(1976)+= presynaptic#} postsynaptic a-7-4 A Oﬂ
% qAZ3kE b s ke g oA s} phent-

presynaptic

[=RARY B =S X0

olamineo| g} 7. 3}93v}.

“??}33 Doxey 5 (1977)-& yohimbine®} phentolamine
Aol 2ere] e A EAS
Y 32 phenoxybenzamines} prazosing M o 2
$Ad Aeadn Fastoc
A A2l 21yl A= yohimbines phentolamine 2

£ presynaptic a-5-§-
postsynaptic a-4

SR AtaAst T3 dA A A ers 9l

o] 212 clonidine?] 7}9b s
A E3E presynaptic a-9=-84) o
s g4sle] Foo) S4dE Qs A8l

AEd uk9} 2] clonidines] A #lzlAAgo] Z2
TFAAAL AR Ao AN ARstna A5
AA A AL AR e
v},

Hexamcthoniume & # )& 5 clonidine®|
e T wlal @As A G}‘
Nayler G (1968)¢] 2319 peov] B ~41 7 A 2)
ade A% Az s

22} bexamethonium & 3efd * propranclol
Frhstel AEARE A% FAg 2o go o yoh-
imbine %2 phentolamineo & #z)4]-¢ 7 o] 1= he-
xamethonium@E3 & A wel o0& YA =Hslg-
JAFE o) FFAAA LG el T MAA Y H
fo] Fal Feddl AgadE vdedge By =
gl et

H el 2+ Werner5(1970), Starke(1972), Starke
st Altmann{(1973) % = clonidine& £347 o]gq
presynaptic inhibitory a-4- 44 & A2 se] Bz
274 w2 X norepinephrines] g o
Mgt g4

¥} 7} postsynaptic -8
Y AEAew g

Aetza e 4%

siev o

Adrcnergic mechanism of clonidine—

Scriabine % (1977) & 9 24 7 1 o]

Agdde e AFARE ol APz o4 o
e TEAE a-FEAATAT a-5 44 JdA) o o3
dE&T P Fastyd.

Clonidine®] A9zt 4 -8 oln] dgl orgzm A4
ol =]  Hoefkes} Kobinger(1966), SchmittZ-(1967),
Kobingerst Walland(1967), Constantines} McShane
(1968), Boissier 5 (1968)0] 2lsl J 25 gar o 59
W08 clonidines) AW &5 & FFA7AE 2
A miAGAY FEHe FaAzles dejgrn
T 24 9l c},

o)+t Seriabine % (1969) & 71 & AF&51 <] clonidine
o AMAdghg dre A o H45 Ay &
Eatel wigel glorz ogf #
ol TFARA R d2E DA A A A2

7& AA Qolvis] B ge] SAHoIm

- RaEA] Q8L e AR F3

X, clonidine®] )=

EG w34 A E o] elonidines] AW &3] uw)x=
% ¥o) #3le] Robsons Kaplan (1968),
(1969) =2 3 Antonaccios (1973) & w| FAA A} &
T AR EAAANA AN 2o A xs glejal e
A& RAe T clonidined AW HsE 2o x o etz
tub Al ASgezH vFAF0) FHHL Bobely
dojnd Zlofeba wlglgich.

el Nayler & (1968)& v] A1 74 4 <ol 93] clo-
nidine(0. 1~10. Opg/kgd 2l A & ajell A &)
MonR Pl A A A EalA g Hely
AW st ScriabineT Q9730 % v]FA 7 A falb
clonidine?] A9 f 314 A= g 4 gdd=

Scriabine 5 (1970)& w] FA A 2 Qo)) 7wl 5
Al A Aol 2o Al A fad st Fhacha]l shA e
2 clonidine®} & 3ko] 1] 8k (30pg/kgo) 4) <o ut
chybebar gl

Nayler5-(1968) & clonidines} 4] ulzbazbd e 4w

=g 7)ol AR A Gslel p-fEA AdAe] o e

X ¢o8 2 chronotropic action(A gt& 5 243} ) =

FE dolzt Fgov ARFAAGAZ e Ao

Fol A&& Ao}

2]yt Naylerd(1968)-2 A #zlae] dig Age
Al Fete] clonidine ¢ ¥ i3+ A A A9 negative
chronotropic action(4 9} F7t4)o] o}z mzAA A
o HEAGAZ Qgolatr PHagct.

# ol Rodgers% (1980)-& A &4 Aol A 4 237} 4-2}
£ & B384 postjunctional levelol 4 o} = da) g

Robson %

— 306 —




—4F A% % Clonidines] of=a gy WE—

s 2284 o Pl st 2F RAFFELEL dehie
olzu gy AFFHL e p-EAlete] AL AE
2 oopd A Ao AEL 49

A mszpst p-ale] e JFgS A GErle
A4 e Hoefkesl Kobingerd (196601 A= 9%
= gt

a-4=-8-A o] W8 #AL Doxey(1977) 7} phentolam-
ineS AF83te] clonidine?] A9 &7 A5 E Az}
E dgled 2k o0 E dA 2ol Hxmga
AA oA xd g vebde 2«24 & noradren-
aline¢ Fol gt Fol iz AWZ T A3t &7
222 o}ul% presynaptlic fiberel A -f-of 3 Aeolvixw
Bz 8hei v},

2 ¥ Mouille (1979) s} U'Prichard5 (1979 % a-
2293 ek 2 A3 75} phentolamine, yohimbine

% o 2 clonidine®] A9 &7t Asn o]zo] ay &
Lol WA E FAA G2 FEA FF, AYA
H(organ)e] wel e F Ak RmEEet

A Ae] A#o)| A propranclol® Az P& 7S AlH
w347 F7 A =] FeAle] HAEY APANS A

2 Aolat kg mrh. e o]AL propranclol
A o] Alulzo] ¥ intrinsic activitys]¥e] clonid-
ined) A EFY A7 Vet Aer GG
(Imms%, 1977),

a- 783 F34 90 yohimbine ¥ phentolamine 5 ©

2 AR e oS dA4% 2 AFEst A4

*

Hexamethoniume 2 2 gl dle] FFAAAY o &
satat ub Feld A ade] 9AF 2o FH A
-,—l-.q Ay Az 9 z] #}+} Scriabine % (1970} 2] <} &

£ el g Asteld

Hexarmethoniumef] '—r?}ﬁ}@! phentolamine & %ol &
A% HE A A astst At F5A734
o] 2R a-FEA e E o] HF it A4l el
gQZs|glon] t}& A &EH time course® & cl-
onidine®o] & ZA VeElva® o] HxFge] F8
T 48e gz ¢ 5 gt

Hexamethoniumel] & 7}3t< yohimbine2 5«3t 7
2. clonidines] A& & (Spg/kg)d A e AGEFAS} §
A dAHg Y 232 G0pg/ke)d A AF astst
oA A £l

o] & yohimbineo] wx§$ X

G F3AAA 9
FEa) Agae ATelFn FA 9

1-.1[‘

| =

Cionidiﬂe"l otz gz +4 fé" %—?—{l Ak 9 A

] BlAe astE Agder # e A

24 99t

1. Propranolol® clonidine®] & ¢t# %o o Fo] ¢l
sk,

2. Phentolamine 2 clonidined 4-t& =}, ZAgtast
g g gt =5 FEE LSS Buch

3. Yohimbine-& clonidines] S ¢tA 3ol & o 3] ¢l

slevt ZAgrast @ A ade = A A4AF 2yt

4. Hexamethonium-& clonidine®] £fastel< o
go] Qoo AG ¢ AGadd AR AL
e

5. Hexamethoniume] phentolamine% 713l A
A AR T clonidines] s, g @ A a7 &
% hexamethonium @5 AHAA 2rl B8 YA 3
Qizﬂilﬁl"%-

Hexamethoniumfﬂ] yohimbineg& F7}3le] A A

Wl’ & A e Ws Adet A% R Al
u % 7= hexamethonium 5 A F A4 2ot o] & &
A3 oA A

ol A8 Egelel clonidined $taste T2 A9
a-ol o d Ao g FH Lo o ek Ahate
AYEAE F2AAAG F2ERAY ap-olzll g
g ae dE AdgAae Age etz A2

—ABSTRACT—
An Experimental Study on the Adrenergic
Mechanism of Clonidine

Yong Jai Park, Young Woo Lee and
Chan Woong Park*
Department of Internal Medicine and Department of
Pharmacology*, College of Medicine,
Seoul National University

Biphasic pressure change and decrease in the heart
rate are well known cardiovascular effects of clonid-
ine. Extensive pharmacologic studies on the mecha-
nism and site of action of this antihypertensive agent
have been done by many researchers since 1966.

However the results of the studies have been var-
iable.

Clonidine has been reported to lower blood pressure
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and heart rate in animals and man, by a central ac-

tion from the beginning of the study.

It is recently established that in addition to its
central action, clonidine also inhibits the release of
the transmitter from the peripheral sympathetic ne-
rve endings and that this effect is mediated by pre-
synaptic inhibitory e-adrenoceptors.

The purpose of this study is to review the cardi-
ovascular effects of clonidine and to define the rela-
tionship between mechanism of action of clonidine
and adrenoceptors,

The intravenous injection of clonidine (i.0~50.0
pg/kg) into rabbits caused bradycardia and biphasic
change in arterial blood pressure, characterized by
an initial transient pressor response followed by a
sustained fall.

The initial pressor response was prolonged and of-
ten potentiated by pretreatment with ganglion bloc-
king agent, hexamethonium(5mg/kg), but depressor
response and bradycardic effect were not blocked by
it.

The changes of cardiovascular effects of clonidine
after pretreatment with adrenoceptor blocking agents
such as propranolol, phentolamine and yohimbine
were observed.

The pressor effect was blocked by a1 and ay-rece-
ptor blocker, phentolamine, but not by as-receptor
blocker, yohimbine or ganglion blocker, hexametho-
nium.

Hexamethonium inhibited the depressor effect of
clonidine, and additional phentolamine or yohimbine
inhibited it further.

The bradycardic cffect was also affected by hexa-
methonium, phentolamine and yohimbine respectively.

The results are summerized as follows:

1. The initial pressor effect of clonidine results from
stimulation of a-adrenergic receptors, especially
ai-receptors located on peripheral vascular wall.

2. The depressor effect of clonidine involves not only
central inhibition of an adrenergic mechanism but
also peripheral action mediating «-adrenergic re-
ceptors of the a» type.

3. The bradycardic effect of clonidine also results
from activation of both central and peripheral a-

adrenergic receptors of the a: type.
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