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The Influence of Imipramine on the Effect of Clonidine in Pithed Rats

S.C. Kang, W.S. Lee, B.Y. Rhim and K.W. Hong

Department of Pharmacology, College of Medicine, Pusan National University

In pithed rats, rising in diastolic blood pressure by clonidine, when intravenously injected,
is expressed as the postsynaptic action, and inhibitory action on electrical stimulation-induced
tachycardia by clonidine is expressed as the presynaptic inhibitory action.

In this study it was aimed to observe the inhibitory effect of imipramine caused by a
single and chronic administration on both postsynaptic and presynaptic action of clonidine
in pithed rats, and discussed in relation with the mechanism of antidepressant action of
imipramine.

1) A rise of diastolic blood pressure by clonidine was not antagonized by prazosin, but by
both phentolamine and piperoxan.

2) The inhibition by clonidine of tachycardia which was induced by electrical stimulation
was also antagonized by phentolamine and piperoxan, but not by prazosin,

3) The increase in diastolic blood pressure in response to clonidine was inhibited by both
a single or chronic administration with imipramine (20 mg/kg). It was more pronounced in
the latter.

4) The inhibitory action of clonidine on the tachycardia was markedly inhibited by both
types of administration with imipramine, between which there showed little difference.

It is concluded that the presynaptic a,-adrenoceptor is rather sensitively affected by a
single administration with imipramine, and a long-term imipramine treatment may inhibit
both pre- and postsynaptic a,-adrenoceptors, simultaneously.

Furthermore, it was seemed unlikely that these results provide the evidence [to support
the fact that the subsensitivity of presynaptic aj-adrenoceptor may be the mechanism of
action of tricyclic antidepressant.,
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Fig. 1. Antagonistic effect of piperoxan(lmg/kg,
@ ).phentolamine(l mg/kg, i) and prazosin
(0.1 mg/kg, [1) on the increase in diastolic
blood pressure by clonidine injection(Q)
in pithed rats. Antagonists were adminis-
tered intravenously 15 min before clonidine
injection.
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Table 1. Effects of a~adrenoceptor antagonists and imipramine on the cardioinhibitory and pressor res-

ponses to clonidine in the pithed rat

Postsynaptic effect

Antagonist pretreatment

Presynaptic effect

PDs, Dose ratio n Eo Dose ratio n
None 13.2 1.0 6 5.1 1.0 6
Prazosin(0.1 mg/kg) 80.7 6.1 6 20.5 4.0 7
Piperoxan(l mg/kg) 85.9 6.5 5 122.2 23.8 5
Phentolamine(1 mg/kg) 225.0 17.0 6 244.4 47.9 5
Imipramine, single(2 mg/kg) 13.6 1.0 6 8.8 1.7 5
Imipramine, single(20 mg/kg) 60.6 4.6 5 144.0 27.2 5
Imipramine, chronic 176.5 13.4 6 196. 0 38.2 5

(20 mg/kg, 14 days)

Effect of agonist is expressed as dose(pg/kg), producing 50 beats/min inhibition of the cardioaccelerator

response to electrical stimulation(presynaptic effect,

mmHg(postsynaptic effect, PD;,).
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Fig. 2. Antagonistic effect of piperoxan(]l mg/kg,
@), phentolamine(l mg/kg, ) and prazo-
sin(0.1 mg/kg,[1) on the decrease in the
electrical stimulation-induced tachycardia
by clonidine (0O) in pithed rats. Each
electrical stimulation was delivered at 2
Hz, 0.5 msec with 20 V for 30 seconds.

Others are the same as those in Fig, 1.
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Fig. 3. Effect of a single and long-term imipra-

mine treatment on the increase in diastolic
blood pressure by clonidine (Q) in pithed
rats. A single imipramine treatment(2,[]
or 20 mg/kg, W) was intraperitoneally
injected 3~4 hours before experiment and
long-term treatment(@) was injected daily
for 14 days.
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Fig. 4, Effect of a single and long-term imipramine
treatment on the decrease of electrical
stimulation-induced tachycardia by cloni-
dine in pithed rats. Electrical stimulation
was delivered at 2 Hz, 0.5 msec with 20V
for 30 seconds. Others are the same as

those in Fig, 3.
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