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[s GIRK channel a target for developing a novel therapeutic drug of urinary
disturbance ? :
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OFXHRE, HIFEE, BRER, BIH=X% SENR(ERKRER)
(B8] E & IFRE. PIREEHEEMNS-HTia, a27FLF UV GABARE D
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HBEROHERBEEOAIV D24 VIREROESBZRE L, ZOZEMNSCP
B ELEEENTOT7ANEELTWDOMEBKZEN, CPIEGlycines LU
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TEICKYEER S L=,
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 EDERCHRESE T RES S I LR L, GIRK
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RO DEDT I ) TF Y VAMDIE, BERIZCENWT
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AMI(10mg/kg)id, MR BREEORI B LU
HEREROERE EEICEELLY, CP LIEERY,
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7= —7F. NABEALBAEERIEY S aFY v
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=D 7 AEFY I VELA0mg/ke)ld, HFEEDHE
REEYE LY 12, [EB] AMIIL, BIFEERD
BIEBEN o LA HEREEIESEY T, £,
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BENTnbd, ZITERRIZENTL, BRRSE
EHA Uz B — R 2 NV ERIEIC L D PAG B 5T
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Preparation and application of the mice model for studying urinary
disturbances after cerebral infarction
Gen Yamamoto, Fumio Soeda, Tetsuya Shirasaki and Kazuo Takahama

Dept. Environ. & Molec. Health Sci., Grad. Sch. Pharm. Sci, Kumamoto Univ,
Kumamoto 862-0973, Japan
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BOLH & 13, FEREM IR SRR Ch D 7 1T A F LS, MIFEE 24 FFRT1E 048 fRI:
7Y MCBWTAE U D@IEEBERE. 3 L OPHRREEZ ST 5 2 Lk RIE L=, AT
. BEEET N~ U AR U, 55 24 BRI OBERIERE L T NICHT 5 27 1T 2 F
Y OEBTOWTRE Ui, BERREE A {ERL U7z ddY %38 L OV CHTBLIG) Rt~ 2% | 1
BRBICN -V —VUTEE L, EREETICERNERE Lz, WES, &£HRRM
BIRZ PAZE U CRMEEEZ R L, 24 BB OEMNE S HIE Lz, ZOE, ddY =7 %
WCRWT, MEERICHRBOIER, RFBOET, REEFOEMN, B L OEERMT
IGHE DHEMM A bz, CHTBLIG = 7 A TR T hH, RRROBA R & ORI o
MDD DNTe, 7 RRTAFUiE, UIE 24 BER% OPRIIEE LD S b, RFER &
OpREENZ 2> ba— L L~vE ok L, EHERMINREEE OB br Lz, Bk
FERP D, ddY RIS L CHTBLIG T &7 A 1L, MITZE 24 BRI ICHEREM A 255 - &
VrREh, ZOHREREY 7 0T 2F U RHET S 2 LR Sk,

We have recently found that cloperastine (CP), a centrally acting antitussive,
ameliorated overactive bladder and difficulty in urination in conscious rats after 24hr of
cerebral infarction (CI). In this study, we planned to establish the conscious mice model
for studying the urinary disturbances at 24hr after CI and effects of CP for these
urinary disturbances. Single-cystometrograms were stably recorded from conscious
male ddY and C57BL/6j mice, a polyethylene catheter (PE-10) chronically was
implanted into the bladder, sustained in a Ballman cage at 7 days after bladder catheter
implantation. After recordings, the origin of the left middle cerebral artery was occluded
by a nylon filament and then single-cystometrograms were re-recorded from conscious
mice after 24hr of CI. In ddY mice, CI reduced flow rate (Rf), increased urethral
resistance (Ru), extended micturition latency and increased the number of non-voiding
contractions, compared to those in control mice. In C57BL/6j mice, CI also reduced Rf
and increased Ru. Administration of CP ameliorated both Rf and Ru, and reduced the
number of non-voiding contractions. The results suggest that ddY and C57BL/6j mice
exhibited difficulty in urination after 24hr of CI, and CP ameliorated this difficulty in

urination.
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WHO 1, 21 HARICTEiRT~ % 3 RKEEB L LT, FRE, BHERE L EICHERBEEY b
FTW5, OBEEITTHLEELD 3,300 TAZBL DI &, BERMICENZIBERENE
FRETHDLZ L, ROz b — R MFSERBR COTHR DI AN ) OFEEERT
HIE BERBLIVEONEZEDOQOLIZEET AL YR EOERLLTELLNS,

I & D INEZE R COMMMLERREESEM L TH AR, ZO%BEL L CRIEEEN
BIOHERREED EBHh—7, HAVIEIEA P EAEICRE L TW5, ZOREMTD
—#Z, NMDA, GABA., FAI UREDZFEOREENTRBINTNE 19, Lil, &
NODOZREOEMICHEL G2 HEYIT. WELEIFRBEICH L TEDLEZAH
BCIEevy, i a it FERREMEPRMEEHZIECH D 7 0T RF U, BN ZE
ETFNTy FOBEDENCHREE L WE TS A AL, Tk, 70525
EETPIEMERIEN, G ¥ oy BIRRRAN R &S ERME K+ (GIRK) F¥ X AVEREY I
FTBEVIEHMABI/TND 9, Z0O GIRK F ¥ X /Vik, Bx DEZFYWEIC LD TR
BT OMBIEMZMHN L, #RESOMBIMFAHICB O TEERRE 2 B4 & M4
BITWD, ¥, HER « BREUCED 2 WRZ0HEBICIES O/ L TR Y o, R
~DOBEERBO LN TWD 75-HTu A VA A R, Doy a2 ZBEAL LB LTS, L
NL, 7aXFRAF UL HEHDRS, 2D GIRK F v RADIENCES L HONED
BARETIL2VY, £ 2T, GIRK % ANVOEEIZOWTERNY 2B A1 bic, BETHE
< U ZOF A LRIFFITV AL, AL T~ 7 R CRI1T 2 EES OFEREBEE L . oSt
TBHTaRTAF OB OWTHRE Lz,

BAEDL ZA, MEEET N~ U AOPREREBRE LeRE 20, 22T, K%
WZRWTIE, —RENCA AN TWS ddY RE. /v o7 v b= 2ERIC L EMH
SN T35 ChTBLIG ROMIEZEET N~ U A&/ L 83 24 BRI OHERMEEE Iz oW
Ty TNV AR NA N —iEEAWVCGEM RS 21T o 72,

77k

1. FERLELER

ddY & (28-33g) L C57BL/6j % (18-24g) Mt~ 2% BV E, Ry h L4
—/v (60mg/kg, i.p. Dainippon Pharmaceutical Co., LTD., Japan) %, Bl UiERt %
FEH =¥72, Pandita 5 DJFE IR, EiREMBUEEER- LR 2 F Lo Fa—T
(Intramedic PE-10, Becton Dickinson & Co., Clay Adams, USA) ZEBLTESES L VA L
Teo Fa—7OfuL, BTE2E L CEASEEE VARICH LEE Lz,

51



2. BERENIERIE

BEDEEIER 7 B, v VR V= F A —F L TREE LR — L~ v —3 4 B (KN-326,
Natsume Seisakusho Co., LTD., Japan) (ZEE L7, BEEOBE RS ZHERERY =
F v Fa—7 (Intramedic PE-50, Becton Dickinson & Co., Clay Adams, USA) # 4L
T\ lec DIEMRICERE Lic, ERBIEZA V72—V a v Aty L, EBAHEKE
0.017ml/min DHEE TEHEBMNIZEA Lz, ZHEROMBIZ. ERTF L RAF a—3—

(DX-360, Nihon Kohden Co., Japan) (Z#fiL. BEBEINE% 727 (AP-641G, Nihon
Kohden Co., Japan) %#/ LT~y L a—4#— (RM-6100, Nihon Kohden Co., Japan) ¢
e Lic, AHEHKDOEAL, 1 HOHERZ & ITELL, BRNOERZRE LE,

3. FMEEZE(ERY
BERENERIER, N> bV & — U CREER LR U150 Ui, ZEHRSEBIIR & o ik
PHHBEL ., RKOTHABEBIRS L ONEBRE BB L, REBR»Sa—F 100
(Xantopren, Heraeus Kulzer Co., Japan; 180-210um) % HiL7= 80 OF A vk
(Ethilon, Ethicon, Johnson & Johnson Co., Japan) 9%48A L. & B RMERODIEE
ZRE LT,

4. Epygs

THAEZE 24 BEREEE . BEEREREPERE 21TV, BN EE L L AT, 0.1ml OABRE
HKICHR L 727 mT 25 (Sigma-Aldrich Co., St. Louis, MO, USA) 5-20 mg/kg %
B#REIOEE L,

5. TTC %efa

BERENERMER TR, WERMB Lz, ~V2RAT LA 25 4% — (MB-AL-C,
Muromachi Kikai Co., Japan) {CTE S Imm DRBRAS 4 A & B4Em LD 6 MfER L,
1%® TTC (Sigma Chemical Co., St. Louis, MO, USA) &#ZIZ 37°CC 30 45ME L i,
Ui, BB, ATARETVHLH AT THRE L. Win roof (MITANI co., Japan) <
WEEELEH L,

6. T — AT

1 EIOEBEAE R (CMQ)Z &IZEHEIZ 1TV, ZHICHERB E BREZNZ TUTICR
T8 FDNRTA=FIZOWTIME L, OPERER ; JERBMEICEIET 5 £ TOE
(min), QOPEFREIME ; BERS &R TIEBPUE (mmHg), @BABEAIE ; BEREED R A
BBEAE (mmHg), OFMAR ; RELZEREOM (m), @FRFHR HEHRE,HERER) ;
BRI S D ISP SN B RE (ml/min), @REEHR GABERNE, RFR) ; REHE
HIFR OBRIRE (mmHg-min/ml), QB2 754 7 v A (PERER /HERBIE) | BEpto
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FHMEOFEER (min/mmHg), @EFRMNIEEL ; 1 EIOBERKHF L Y OHERZ (D2
JEREDUHEREISL, &3 A—FfEIL, FERIZ LD EBRMEE 7213 control % 1 & LI-FE%HE
TR L, BURIZE CEHRIERRE TR L, FBZEMREIL. Student ‘s Dt BEL
AV, fERE P<0.06 DL EFEEDHD & LI,

o R
1. ddY =7 RIZF1) D AEZE 24 Bk DHEREERE D EAL

PERLERRES 7 ARD< T REZAV, YU AT A MR RN ik & 0 BB EORIE
EiToTe, TELTREINE 3 BIOERNEHMRICONT, SEDOAATA—ZEEHL,
FONHEE b > TEOEED Control fE & Uiz, FHEICIMFZEE 24 BRI OREIZ DN T
b, SEDERANEMBRT LIZE AT A—22BH L, TOFHEE CIHEE L, WMEE
BiTd6 & OB ZE 14 DR FRAZ2BEBL T B % B 1IR3, IMARZE 24 BERISZ IS\ T, HER
EBROFRBRLER., RBBOFERED ., REEDR L OESERMEIEE IR 0F B ¥
B@RO LN (K 2),
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Cl: cerebral infarction. control&: 1145, CIE%: 945

* P<0.05, *** P<0.005
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MHIEZEIL DR E LI BEMNEN RS SN Z AT, 7T A5 (5-20 mglke, i.v)
BHE Lk, #5% 60 2RISR SN 2~3 BOBBAEBRICONT, £ 2—5 0
ERER BT, IR OMIL, BENO Control % 1 & LT/ =54 ALk, REH
IRBEMENERRER 3 1R, 7 naT AF T, R ZOYRERSTIZ R U CIREK
TR HE A R Ui, $£72, 10-20mglkg 1R\ THESERMEIHEEIE OBEE 2 8 R bh
7z (X 4),

EEE BERR B sARERRNE BEFRERE

dekk 22 1.6 # 2.2
e 14 18

16 1.2 16

1.4 1.0 1.4

1 08 Iy

0.8 0.6 08

0.6 06

0.4 0.4

0.2 0.2

o 0

0.2
control CI (5} (10} (20) ocontrol‘CI {5) (10) (20) control CI (§) (10) (20)
CP (mg/kg) CP (mg/kg) CP (mg/ky) CP (mg/kg)
PR iR = FREE B TS50 70R BRI 2
1.8 7
1.6 # 6
1.4
1.2 5
1.0 4
0.8 3
0.6
0.4 2
0.2 1
0 > [ 0 0
control CI (5) (10) (20) control Cl {5} (10} (20) control Cl  {5) (10) {20} control CI  (5) (10) (20}
CP (mg/kg) CP {(mg/kg) CP (mg/kg) CP (ma/kg)

B4 ddYToRICEITHMIEE24REE O REFICX T 590RSAF VO
& INTA—ARIFcontrol Z1ELI-HERETRY. Cl: cerebral infarction, CP: cloperastine,
EHOHEITEND, 1245, 1200, 3451, 74, 74, # P<0.05, ### P<0.005 vs. control.
* P<0.05, ** P<0.01, *** P<0.005 vs. CI.

3. ddY B IO CH7BLI6) v AZHIT 5 TTC Yefa

ddY 8 LN CHTBL/6) = T AT DU T AL NUIMEEZE 24 FER A IS M A #5H LJE & Imm
DFERA T A 2% 6 FIER LT, TTC Bl X o TR EBHROMERELIT o 2 A, %
OEPHIIMEE - BATRZE, MK, BER. R TRICRAT, $/. C5TBLI6) <7 ADFH
A& EEFESILHRETHY . EAERERTHEEIRB SN (K b5), HIFHER
EOERN B OIEH%E S CE5TBLIG) = U ADH R L Vi@,
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B5 A ddYYHRIZEHATICRE. B C57BU6] HRIZHIFBTTCEE.  Bar: 3mm

4. CBTBLIG) v U RISV % BUAEEE 24 BRI OBEREEICXT 5 7 025 2F L O1EA

CETBLIG) v v ATRWT, AR R OB RBAEE(LIC OV TREI LIz 2 24, ddY =
U A LIRS, RIROFERBD . BIOREIEROEEREMAAD Sh (7).,
L2 Uy SRR R D NI 2 b e dr o 7 (K 6), E 72, 7 BT 2 F 1 (20mg/ke)
OERICOVT Y, ddY =7 2 & ARRICRIERR L CREEROR B RRERED bhiz
(B 7).,
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B 6 A C57BL/6IY™RIZH 1T BMIBERIOBERNE thig.
B: RMAE 245 RE 4 ) BEBL N E Bh 15
C: ZORSRF 2 (20mgrikg) IR 5% O BERLRN E g,
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PER By RRBEBERIE BrRPRER{E

2.2 xdk
2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
04
0.2
0 0
ddy C57BL/6j ddY C57BL/6j ddy C57BL/6j ddy C57BL/6]
FRFER FRAEIET BhaL TS50 70 R EBER IR S
*kk *
[ control
ct
5 CP (20)

0 0 —
ddy CS57BL/6j ddy C57BL/6] ddy C57BL/6j ddy CE7BL/6j

K7 ddYHBEUCS57BLEITIRADE /AT AL HITHEE
£135A—AlLcontrol Z1&LI-AERETRY. Cl: cerebral infarction, CP: cloperastine,
ddY#: 745, C57BL/6j% (control & CIB¥: 8{5, CPE%: 4f31), * P<0.05, ** P<0.01, *** P<0.005

O=2NWhHhOD~N T WO

5., fHAEIR IV aRTAF o REM%OMEBIEATE

ddY BL O CHTBLIG EHL 5D~ AZBWTYH, 7 0T RAF BRI L AEERTE
~DEEIIR NI,

A B
80 4 80 5
70 70 ~L-
60 + 60 -
(,,E 50 w 501
£ 40 E 40 4
30 30 4
20 4 20 -
10 1 10 4
0 ~ 0 .
control CP control CP

H8 A ddYTIRDIEERM. B C57BUGTIRDEERTE.

E 83
ddY = 7 2R T, INAIZE 24 FRERIE OFERIEREIC DWW IR LT fE 5. o =

b= T AT, PEREFF O R, RIBBOBD, FREEIIB L OEHEREER % O
HIMARO b, . CBTBLIG) = U AZB W T, RIBROBED R L OREERF O
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AR AAY = ¥ R & RIS vk, #-T, ddY 8L CETBLIG = 7 AL, [MiEZE 24
WRERICHERASE 295 2 L 5REN Tz, Fio, BPERMEMGEEROREINT ddY < 7 2
(CRNWTOLRBE ST, RIS & 0 MIEZER DHERBREE LN R 25 = L Nbhot, L
L \_ﬂiT@@hwwi%ﬁﬁ@umwﬁﬁ®iou\7/%%@%%7wfﬁ%%

(CEEICR O DN PRI O MR L OERARORY . L @EBEER SRR, &
MAETHWET Y ZAETIUTBW TR BN ot, —F T, ddY = 9 2D L TiEdh 5 M.
FEARZEAR T IR PRI RO L <HBIN LTz, i, FERRIKEAZEE S0 10, 1033
FUOHBRGT TV 1972 EOWMBBEEME £ USEF NN T, WG E L 5 =
EPHESNTEBY, ZOZLIZZDAT =R, < R8BI 5 LSO BIEEE
BEDFRIEIZ /2 0 1§ A FREM 2R LTV 5,

TTCREDHER.AAY v 7 2 LV b C5TBLIG = Y ADH M & Y HERRN KX ot
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Recently, we reported that cloperastine, centrally acting antitussives,
significantly improved reduction of bladder capacity and latency of micturition
reflex that is overactive bladder caused by cerebral infarction in conscious rats.
By the way, amitriptyline, tricyclic antidepressant and therapeutic drug for
enuresis, inhibits reuptake serotonin and noradrenaline at the presynaptic
terminal. In this study, we comparatively investigated effects of antidepressants
and cloperastine on overactive bladder caused by cerebral infarction in
conscious rats. Amitriptyline improved reduction of bladder capacity and latency
of micturition reflex, but maprotiline, tetracyclic antidepressant, did not improve
overactive bladder. This drug inhibits reuptake noradrenaline at the presynaptic
terminal. Therefore, serotonin but not noradrenaline may play a part in the
improvement of overactive bladder. Moreover, cloperastine blocked an increase
in the urethral resistance, in addition to effect of amitriptyline. As the results, it
was suggested that cloperastine inhibiting GIRK channel improve reduction of
overactive bladder caused by cerebral infarction than antidepressants.
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