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Fig. 1 Schema of the experimental model

Effects of drugs injected into the supplying
artery of the stellate ganglion on the nerve
stimulation induced tachycardia
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Fig. 2 Example of the experiment

Drugs were injected into the supplying
artery of the stellate ganglion during
nerve stimulation. (A) Preganglionic
nerve stimulation, (B) Postganglionic
nerve stimulation, NE =norepinephrine,
DA =dopamine, A start stimulation, V
stop stimulation
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Percent inhibition of preganglionic nerve stimulation induced
tachycardia by agonists injected intraarterially

Agonist Dose
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Fig. 3 [Inhibition of ganglionic neuro transmission by « and DA agonists.

Increase in HR by nerve stimulation at 1 Hz was taken as 100%
and transient decrease in HR by « adrenoceptor agonists and DA
agoinsts were calculated as percentage of this value.
NE =norepinephrine, DPDA=dipropyldopamine,

DA =dopamine, PE=phenylephrine

Table 1 ED;, values of @ adrenoceptor agonists
and DA agonists in inhibiting the
ganglionic transmission.

Inhibition of tachycardia by intraarterially administered agonists

Relative

Agonist ED50 (moles) (95% Confidence Limits) Potency
UK-14304 48x 1070 (2.1x107%1.1x 1078 1
Norepinephrine 48x 108 (15x1078-15x 1077 0.100
DPDA 09x 108 (59x1078-17x107") 0.049
Dopamine 20x 1077 (1.0 x 1077-4.1x 1077) 0.024
Phenylephrine 27x107 (16 x1077-46 x 10°7) 0.018
Fenoldopam > 1078 <0.0048
Wb,
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EORTARAE R X » CAET 0B LR E YT
ATEDBREMH I (Thbb, MRS
BT 2RECZEOMFIDOEE) 2R LTHBY,
ARG RRET T oo BLE (K E 13 UK-14304, NE,
DPDA, DA, phenylephrine, fenoldopam MDIET
MHEEh 5. EDso fEEE LICRTH, HEAD
THhH#E+T %L NE 3 DA o 4f%, DA &
fenoldopam X v 55l ETH 5. F 72,

UK-14304 i DPDA, phenylephrine,

fenoldopam XV, ThZi, 20, 60, 20015LL
LI TH 5.
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SEIRE) DA jEERTER > SCH23390, DA, T
@ domperidone #ZhZh 10 uglkg, op HEMTHE
<& % rauwolscine 300 ug/kg Z#IRPES L,
FORI%CHIRMEL 025 Hz 5 4Hz £ CHE
[P T 4w+ X 5z, SCH23390,
domperidone 5 it CIZRIHHEE — LB LA
KIGE BB LELZTARD LR - 0h
rauwolscine # 5 CRILIZ BB M L
(p<0.01).

Lo Lani s, #IkAF 5 Cik rauwolscine 73
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BRRAE, AR 2.0 ER RIEZL
THEMED BHE Lic. X5 AEERE, Ak
B EHER BT 3 B rauwolscine By D& %
RIcHDTH 2, HRTHRAERIE T HERT®E
OB LR HEET A0 L, B ERHE R
I3 B — ORISR 200 ug #5 L
THEILLieh -7, T4 bbb, rauwolscine
200 ug EFRHSEEINRICHE S LT, TREMERN
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Frequency-response of heart rate increase by preganglionic
nerve stimulation before and after antagonists i.v.
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4 Frequency-response curves of HR increase produced by preganglionic

nerve stimulation before (control) and after i.v. administration of the
following antagonists. A SCH23390 10 ug/kg, B domperidone 10 ug/kg,
C rauwolscine 300 ug/kg, 100% =Increase in heart rate by preganglionic

nerve stimulation at 4

Hz in the control.

Frequency-response of heart rate increase
by nerve stimulation before and after rauwolscine i.a.
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Fig. 5 Frequency-response curves of HR increase produced by pre-(left)
and post-(right) ganglionic nerve stimulation before (control) and
after rauwolscine injected into the supplying artery of the stellate

ganglion.
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Fig. 6 Effects of «and DA antagonists on the in-
hibition of the ganglionic transmission
caused by NE and DA. Dose responses
(decrease in HR by NE and DA during
nerve stimulation at 1 Hz) were repeated
before (control) and after the folowing
durgs; A. SCH23390 10 pg/kg i.v., B.
domperidone 10ug/kg i.v., C.
rauwolscine 60, 200 ug i. a.
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Catecholamine receptors in the autonomic ganglion

—Role of sympathetic tone on regulation of the heart rate—

Y. Satoh K. Taniguichi and F. Marumo

Department of 2nd Internal Medicine

Tokyo Medical and Dental University

Roles of alpha adrenoceptors and dopamine
receptors on the ganglionic neurotransmission
were studied in the stellate ganglion of the pen-
tobarbital-anesthetized dogs. Heart rate in-
creased with preganglionic nerve stimulation
(NS) and the changes in heart rate produced by
the drugs during NS were examined. Agonists
of the alpha adrenoceptors and dopamine recep-
tors, injected into the artery perfusing the
stellate gangion attenuated the increase in heart
rate produced by NS and therefore inhibited the
ganglionic neurotransmission. The order of
potency interms of the inhibitory effect on the
ganglionic neurotransmission was as follows;
UK14304 (alphay)>norepinephrine (NE)> dipropyl-

(DAj)>dopamine  (DA)>phenyle-
(alpha;)>fenoldopam (DA,);
agonist was the most potent and DA; agonist

dopamine

phrine alphay

was the least. Moreover, rauwolscine, an
alpha, antagonist, augmented the increase in
heart rate produced by NS, suggesting that it
facilitated the ganglionic neurotransmission.
Rauwolscine also antagonized the inhibitory ef-
fects of NE and DA on the ganglionic
neurotransmission. Domperidone (a DA, an-
tagonist) did not modify the heart rate during
NS, while it antagonized the effects of DA, but
not NE. SCH23390 (a DA; antagonist) had no
effects on the increase in heart rate induced by
NS or effects of NE and DA. These results
suggest that there are alpha, and DA, receptors
in the ganglion, in which alpha, receptors seem
to play physiological roles, and that there is no
evidence to show the presence of DA, receptors
in the ganglion.

Key words: ganglionic neuro transmission, alpha adrenoceptor, DA; dopamine receptor, DA,

dopamine receptor
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