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Is the GIRK Channel a Possible Target in the Development
of a Novel Therapeutic Drug of Urinary Disturbance?
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Clinically, both overactive bladder (OAB) and dysuria are known to occur in patients with cerebral infarction
(CI). A few anticholinergic drugs are used to treat OAB in such patients, although the effect is not satisfactory. On the
other hand, little or no therapeutic drug is available for dysuria after CI. We previously reported that dextromethorphan
(DM) and cloperastine (CP), centrally acting antitussives, reduce the frequency of micturition reflex and increase the
threshold pressure in anesthetized rats. In this article, we describe the effects of DM and CP on urinary disturbances at
24 h after CI, induced by occlusion of the left middle cerebral artery in conscious rats. We also briefly review the struc-
ture, function, and distribution of G-protein-coupled inwardly rectifying K* (GIRK) channels in the brain, since both
drugs have potent inhibitory effect on GIRK channel-activated currents in brain neurons. Of the two drugs, CP at an-
titussive-effective doses ameliorated both OAB and dysuria 24 h after CI in rats. On the other hand, DM aggravated the
dysuria, although it significantly ameliorated the OAB. These results suggest that CP may have some therapeutic value
for the treatment of OAB and dysuria after CI. At the present time, mechanisms of the effect of CP are unknown.
However, several lines of evidence including pharmacological findings support the idea that the effects of CP may be
produced at least partly by an increase in the level of 5-HT in the brain through an inhibitory effect on GIRK channel-ac-
tivating currents.
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Fig. 1. Effects of Dextromethorphan on Cystometrograms
Recorded at 24 h after Middle Cerebral Artery Occlusion in
Conscious Rat

A: Typical cystometrograms recorded before middle cerebral artery oc-
clusion. B: Typical cystometrograms at 24 h after middle cerebral artery oc-
clusion. C: Typical cystometrograms at 10 and 21 min after saline adminis-
tration under middle cerebral artery occlusion. D: Typical cystometrograms
at 14 and 28 min after dextromethorphan (20 mg/kg, i.v.) administration
under middle cerebral artery occlusion. All recordings were taken from the
same rat. Bar: 3 min. Data were cited from Ref. 8) under permission of NRC

Research Press.
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Fig. 2. Effects of Dextromethorphan on Cystometric Parameters at 24 h after Middle Cerebral Artery Occlusion in Conscious Rats
Each parameter was normalized to the CI recorded after middle cerebral artery occlusion. Results were expressed as mean+S.E.M (n=4). CI, cerebral infarc-
tion; DM, dextromethorphan. # p<{0.01, ¥ p<<0.05 vs. CI, ** p<<0.01, *p<C0.05 vs. saline. Data were cited from Ref. 8) under permission of NRC Research Press.
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Effects of Cloperastine (2.5, 5 mg/kg) on Cystometric Parameters at 24 h after Middle Cerebral Artery Occlusion in Con-

Each parameter was normalized to the CI recorded after middle cerebral artery occlusion. Results were expressed as mean+S.E.M. (control, CI and saline: n=
12,2.5mg/kg: n=5, 5 mg/kg: n=7). CI, cerebral infarction; CP, cloperastine. #* p<(0.005 vs. CI, *** p<{0.005, * p<{0.05 vs. saline. Data were cited from Ref. 8)

under permission of NRC Research Press.
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