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We - have 1ecently found that - centrally act1nO antltusswes
(CAATs)- inhibited:: the: inwardly- rectifying:! K currents. acti=
vated by*5-HT .y GABAwand o adrenergic receptors: ICAATS
also:inhibited the currents-irreversibly-activated.by:S5-HT in:the .
presence ‘of.intracellular GTPyS, suggesting the.inhibition: of,
GIRK: channels::HoweVer;:imechanism of the inhibition‘is hot
known:Amongantitussives -studied;: cloperasting “(CP) is:'the
most potent. Therefore, we investigated the éffect of GP:on’ sins
gle::charinel:currents: activated - by "5-HTx: receptoragonists:
Method Dorsal raphe Neurons were: acutely dissociated: from 7-
t0:+1 8 day z0ld - Wistar ‘rats:: Outside-out mode; of patch clamp
was, employed for’the: experiment. Result 5IHT at- 107 M and
8-OH"DPAT; a = 5-H Ty 1ecept®1 ‘tagonist! #at 103 M Both
1n01eased the number :of- opening -of: channels having'conduc:
tances 0ff:19-28"and 32-3%: pS:.:Spiperone,a: S-HTix: receptor
antagonlst decreased the:actionsinduced by: 8- OHi DPAT: GP
at :107%M had:‘no effect ‘onvsingle. channel ! conductances and
mean:open time. but decreased the: number:of Gpening of chan-
nels : actwa‘ced by 5-HTor 8-OH -DPAT. CP. didnot  induce
fllckerlng during channel .open../The. results- suggest that.CP
might-affect” the* open- p10bab1llty of GIRK channels actwated
by 5-HT\« receptor. R T L
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AMELIORATING EFFECTS OF CLOPERASTINE ON URINARY DISTURBANCES
CAUSED BY CEREBRAL INFARCTION IN CONSCIOUS RATS

G.Yamamoto*; S Kuroki; F.Soeda; T.Shirasaki; K. Takahama

Environmental & Molecular Hlth Sci, Graduate School of Pharmaceutical Sci, Kumamoto, Japan
Stroke frequently results in incontinence by reducing suprapontine micturition control. Intraluminal
occlusion of the middle cerebral artery (MCA), which produces overactive bladder and dysuria, has
been introduced as a useful model of stroke—induced urinary disturbances. We have previously
reported that dextromethorphan (DM) and cloperastine (CP), centrally acting antitussives, reduced
the frequency of micturition reflex and increased the threshold pressure of the reflex in anesthetized
rats. Antidepressants have been employed for the treatment of enuresis or nocturia in clinics.

In this study, we comparatively investigated effects of DM, CP and two types of antidepressants on
urinary disturbances caused by cerebral infarction (CI) in conscious rats. As antidepressants,
amitriptyline (AMI), a reuptake inhibitor of noradrenaline and serotonin, and maprotiline (MP), a
selective noradrenaline reuptake inhibitor, were used.

[Method] First of all, single cystometrogram was performed in conscious male S D. rats
(250—280g) restrained using the Ballman cage. Then, CI was induced by occlusion of the left MCA
using a monofilament nylon thread. At 24hr after CI, effect of each drug on urinary disturbances
was estimated for seven parameters: bladder capacity (BC), maximum pressure (Pmax), threshold
pressure (Ptn), micturition latency (TL), flow rate (R¢), urethral resistance (Ru) and bladder
compliance (Cb).

[Result] CI significantly reduced BC, P, T, Rfand Cb, and increased Ru. After CI,

intravenous dosing of saline and MP (10mg/kg, 1.v.) had little effect on these parameters. But, DM
(10 or 20mg/kg, 1.v.), CP (Smg/kg, i.v.) and AMI (10mg/kg,1.v.) s1gn1ﬁcantly increased BC and TL.
Interestingly, CP, unlike DM and AMI, blocked a decrease in Rrand an increase in Rucaused by CI.
Only AMI decwased Pmax and had residual urine after micturition reflex. These results suggest that
CP might become a seed of new drugs for treatment of urgency associated with OAB and dysuria.

Citation:

G. Yamamoto, S. Kuroki, F. Soeda, T. Shirasaki, K. Takahama. AMELIORATING EFFECTS OF
CLOPERASTINE ON URINARY DISTURBANCES CAUSED BY CEREBRAL INFARCTION
IN CONSCIOUS RATS
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Washington, DC: Society for Neuroscience, 2005. Online.
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Expression of Fos-like protein in the micturition center caused by bladder
irritation and effect of dextromethorphan on it

Fumio Soeda, Atsushi Honda, Tetsuya Shirasaki, Gen Yamamoto,
Kazuo Takahama

Department of Environmental and Molecular Health Sciences,
Graduate School of Pharmaceutical Sciences,
Kumamoto Univ., Kumamoto 862-0973, Japan
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55 © Fos-like protein, bladder irritation, dextromethorphan

29



3

MRIEE~— I —Th D Fos # /37 ORNFERZIEIEE LT, PRRIEEES Z sy
LIMOERPFTMTE 20ENITOVTHREI L, SDRT v b2 D L Z BT
oo BEREPIIZ 0.1%FIMEISIR 2 FHFIEAT 2 Z L IC X D BB OB B S E 5 &
PEIRDEHZBE G320 L Wb DDA Y o b UL BRI Fos #2737 OO FEIFE
HHTe, ZOFBUIPIREKAIMBHER Z o7 %A hr A b7 7 (DM) DOFFARPIE
i X 0 HEBEICIHI ST, 2 b O D, 0.1% BRI OREPENRHGIEA X 5 Fos
587 ORMNFEBLT, PERBERE T IIZXT T D HY OIEM 2 5 5 2 O— DD FER
WCRDELZEPRREND,

In this study, we investigated whether or not expression in the brain of Fos-like
protein caused by bladder irritation is useful to estimate micturition function.
Male rats (SD strain, 250—300g) were used under anesthesia with urethane
(1.2g/kg, i.p.), following bladder irritation by injection of 0.1% acetic acid solution
into the bladder, Fos-like protein positive cells were found in the barrington’s
nucleus and locus coeruleus. The number of Fos-like protein positive cells in
the both nucleus was significantly decreased by dextromethorphan that has an
inhibitory effect on micturition reflex in rats.

These results suggest that the expression of Fos-like protein caused by the
bladder irritation may be useful to study central mechanisms of micturition reflex
and to evaluate effect of drugs affecting the reflex.
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G-protein-gated inwardly rectifying K* channel and therapeutlc drugs .
for urinary dlsturbance

Gen Yamamoto, Shingo Kurbki, Fumio Soeda, Tetsuya Shirasaki, Kazuo Takahama
(Dept. Environ. & Molec. Health Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ.)

Stroke frequently results in incontinence by reducing suprapontine micturition control. We have
recently found that cloperastine (CP), a centrally acting antitussive, amelorated overactive bladder
and difficulty in urination in conscious rats after 24hr of cerebral infarction (CI). We have also found’
that centrally acting antitussives containing CP inhibit G-protein-gated inwardly rectifying K+ (GIRK) ,
current activated by 5-HT. In this study, we designed to establish the conscious mice model for
studying the urinary disturbances at 24hr after CI, and we comparatively investigated effects of
several types of antidepréssants on urinary disturbances caused by CI in conscious rats. As
antidepressants, amitriptyline (AMI), maprotiline (MP) and fluvoxamine (FLV) were used. A
polyethylene catheter was chronically implanted into the bladder. Single-cystometrograms were stably
recorded from conscious mice or rats sustained in a Ballman cage at 7 days after bladder catheter
implantation. Then, CI was induced by occlusion of the left’ middle cerebral artery using a
monofilament nylon thread. At 24hr after CI, effects of CP, AMI, MP and FLV on urinary disturbances
caused by CI were determined. CI significantly reduced flow rate (Rf) ‘and increased urethral
resistance (Ru), compared to those in control mice. Administration of CP ameliorated both Rf and Ru
in mice with CI. In CI model of rats, AMI ameliorated reduction in bladder capacity and micturition
latency caused by CI, but further increased Ru. However, MP and FLV had little effect on these
parameters. The results suggest that this mice model may be beneficial to study the urinary
disturbances caused by CI, and that CP might be a seed of new dlugs for treatment of urinary
disturbances after CI.

Key words: cerebral infarction, urinary disturbance, centrally acting antitussive, GIRK channel
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rat () or mouse (B) in the Bollman cage. C:
Schematic diagram of CMG: recording in conscious
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(rats) or 0.017 ml/min (mice).
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- P3KEA8H Characterization of micturition=:"
related single:neuron-activities and. their dis-
tributionin periaqueductal gray matter (PAG).

in anesthetized rats AR TE A i
Kengo Matsumoto, Tetsuya Shir asak1 Gen Yamamoto’
Fumio Soeda,; Kazuo Takahama: v oo =00 o

" Dept. Enwiron. & Molec: Health Sci., Giad Sch. Pharm. Sci.,»t
Kumamoto Univ., Kumamoto 862- 0973 ]apan

PAG has 1ecent1y been concemed as the uppex mlctuutlon centel

- In this study we explored micturition reflex-relating neufons in
PAG, recording single cystometrogram and..unit -actiyity -of.-neu-
rons simultanerusly, and-investigated their distribution in PAG,

and, the chemical sensjtibities of these:neugons. Method Male, S.D
rats (250-300,g) were used under, anesthesia;; Glass:-microelec-
trodest were used, for unit recording, Chemicals were applied by
microiontophoresis, Result Based on.relationship. of firing: rate
with micturition reflex, PAG neurons. were: classified, into .three
types. Out of 247 neurons recorded, 34 (Type I) increased and, 27
(Type II) decreased in firing rate during micturition phase. -The
firing of the.remaining 186 (Type III) was not related. o micturi-
tion reflex, Type:I, neurons were further divided into: three sub-
types. Type I and. Il neurons were. mostly, .found in ventrolateral
and lateral parts of the caudal-PAG (from -7300 to -8800 1 mof
. Bregma). Glycine.decreased the firing in these neurons; whereas
glutamate. and strychnine, increased, ; ;The results present physio-
logical evidence thatthe PAG plays functlonal role in mlctuutlon'
Ureflex. -« o : : -

Journal of Pharmacological Sciences vol.100 Suppl | (2006) 251P
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; . Effects of cloperastine on the 8-
| OH DPAT—mduced single K* channélcurrents.
Michitaka:Shiozika, Tetsuya Shlrasakl Fumlo Soeda v
- KazuoTakahama jin, ioi 00 s g a8 i

Dept. Environ. & Molec. Heulth Sci;, G/ad .Sch. Pharm Scz
Kumamotg Univ., Kumamoto 862 0973, ]apan e

We have recently found that centrally acting antltusswes inhibited
the currents irreversibly activated by 5-HT in the presence of
intracellular GTP y S, SLIUUESUHU that lnhlblthﬂ ot G protein-cou-
pled mwardly leCtlfme K+ (GIRK) channels In thlS study,‘_we
fmthet stuched eftect of clopetastme (CP) on sm01e GIRK chan—
nel cunents acttvated by 8- OH DPAT a selectlve 5- HTIA 1ecept01
: acrontst in compfulson w1th that of temapm a selecttve GIRK
1 channel blockex [Method] Dmsal Laphe netnons wele acntely
: dtssocnted ftom 7- to 18 d'ly old Wxstat mts [Result] The hlS~
: tocrtams of open and closed states of 8 OH DPAT (3 >< 10" I\/I)

e

open plobabthty ot channels wctlvated by 8 OH DPAT w1t1
atfectlncr both 'the open and closed components Tettlapm had
snmlax eftects but no eftect on the closed component prpetone
a 5 HT(,\ 1ecept01 antaoomst and Bd ’l ]E(+ clnnnel blocke1 also
decmeasecl the open ptOb'lbl 1ty of the channel In ftddltlon these
two affected the closed components The fesults suggest that CP
might inhibit single GIRK channel activities in a chtfelent mainer
from those of othe1 SleSt’lnCES studled

Journal.of Pharmacological Sciences vol.100 Suppl | (2006) 138P
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B ¢ :Comparlson of thesinhibitory -

| effects of donepezil-and cloperastine on the
- G-protein coupled inwardly rectifying K* ..
(GIRK).channel-activated currents in rat dor—
sal raphe neurons

Kayo Hashitani; Tetsuya Shlrasakl, Fumlo Soeda,
Kazuo Takahama SRR sk e A

Dept. Elwuon dMol Health Sci., Giad Sch. Pha;m SCL '
KLmzamoto L[mv Kumamoto 86? 0973 ]apan " ' R

cut

We recently: found that donepelef (DZ a thelapeumc «lrug: for
Alzheimer's disease), like cloperastine. (CP, a centrally acting-anti-
tussives), inhibited the GIRK -channels-activated currents.. Since
these drugs belong to the completelyiditferent categories:of medi-
. cine, we!compared the inhibitory.etfects of:theim on.5-HT-induced
GIRK channel-activated currents (F i) in'this study.'[Methods]
Dorsal raphe neurons were acutely dissociated from.8 to::l4-day-
old Wistar rats. The currents were recorded with the. patch clamp
technique. [Results] DZ inhibited the currents with ICyy of X107
M .in a concentration-dependent and non-competitive -mannets.
- DZ had no effect on the reversal potential for: /s DZ also inhib-
ited.the currents irreversibly activated by 5-HTin the: presence of
intracellilar GTP-y S. The effects of DZ depended- on' the. extra-
cellular pH, with the maximal effects at the pH 9.0, which is close
to its pKa. A similar pH effect was found for CP. Intercellular
PIP, (50 1 M) reduced the effect by 10" M CP. These results sug-
- gest that both DZ and CP may affect the GIRK channels at the
intracellular or intra-membrane site.

Journal of Pharmacological Sciences vol.100 Suppl | (2006) 137P
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