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We have previously found that antitussive drugs inhibit G protein-coupled inwardly rectifying potassium (GIRK)
channel currents in brain neurons. Potassium efflux through GIRK channels causes membrane hyperpolarization, and
thus plays an important role in the inhibitory regulation of neuronal excitability. Because GIRK channels are coupled to
various G protein-coupled receptors including monoamine receptors, antitussives are possible to affect the levels of vari-
ous neurotransmitters in the brain. Many currently available antidepressants have been developed based on the monoa-
mine theory for the etiology of depression. We hypothesized that new drugs such as tipepidine may lead to changes in the
balance of monoamine levels in the brain resulting in improvement in symptoms of depression. Therefore, we investigat-
ed whether or not the drugs have antidepressant activity in the animal models. Male Wistar rats (200-240 g) were used.
Tipepidine, cloperastine and caramiphen significantly reduced the immobility in forced swimming test (FST) using nor-
mal rats. All drugs had little effect on loco-motor activity. The effects on the forced swimming were inhibited by treat-
ment with AMPT, but not PCPA. Tipepidine also inhibited hyperactivity in olfactory bulbectomized rats. Interestingly,
tipepidine also significantly reduced the immobility in FST using ACTH-treated rats which is a model of depression
resistant to treatment with antidepressants. Given these results together with cumulated findings, it is suggested that
tipepidine may have a novel antidepressant-like action, and that the effect may be caused at least partly through the ac-
tion on the catecholaminergic system in the brain.

Key words——antitussives; forced swimming test; monoamine; G protein-coupled inwardly rectifying potassium chan-
nel; microdialysis method; antidepressant-like action
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Fig. 1. Hypothesis on the Mechanism of Antidepressant-like
Effect of Antitussives Possessing Inhibitory Action of GIRK
Channels in the Brain

Antitussives possessing inhibitory action of GIRK channels may have an
antidepressant-like effect leading to increase monoamine release via the inhi-
bition of GIRK channels in the monoamine neuron.
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Fig. 2. Effect of Tipepidine in the Forced Swimming Test and
Open-field Test
Rats (n=6-12) were received a 20 min swimming pretest, and were
retested 24 h later. Immobility (A), climbing (B), and swimming (C) in se-
conds were measured during the second 5 min swimming test. (D) Effect of
tipepidine on the loco-motor activity. *p<{0.05, **p<0.01, *** p<0.001 as
compared with saline control.?s
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Table 1. Comparison of Pharmacological Profiles of Tipepidine and Conventional Antidepressants

FST FST MDM
(Normal) OFT OBX (ACTH) (NA¢)
Immobility Climbing Swimming Activity Activity Immobility DA Level
Imipramine . . N .
(TCA) l i i
Desipramine l ' - | ! R -
(TCA)
Fluvoxamine
? 2
(SSRI) I - 1 ? i - ?
Milnacipran
(SNRI) ~L T - ! l g g
Tipepidine
(Antitussive) ! f - - L L f

FST: forced swimming test, OFT: open-field test, OBX: olfactory bulbectomy, MDM: microdialysis method, NAc: nucleus accumbens, TCA: tricyclic an-

tidepressant, SSRI: selective serotonin reuptake inhibitor, SNRI: serotonin and noradrenaline reuptake inhibitor, DA: dopamine,26:29-31,33-35,43-46)
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