BIND, I TAMETIE, FxBFEME RV U e SR RIS BkE
PO EOETEN TV ONEREIZT 57201, LTORMEITo 72, 7. WE T
WRIEDIRER E LTHEA SN, 5HT BLUO /AT KLF Uy (NA) HERYIALEEE
AN 11 THEZRROFLD DT I MY FF IV 20T, B, 5-HTBE B/ L
T RLF Yy (NA) BRVIALBEEAD 15520 &, T MY FF YR AT R
LU (NA) BEERYAABBEERNSROUBRRT Y 2~ 0F U 2o0WTC, NEE
24 B ICIS 1T D HERBERE IR DR BIT DWW TRR T,
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I. ¥
amitriptyline hydrochloride. maprotiline hydrochloride Ik SIGMA # X VA L, #
DD FAITE LT~ THIER O SR % AV =,

0. EREW

LBy (BR) LV EEA LA 220~280g @ Sprague-Dawley M T » %, REA K2
I RBRBWIERIC T, BIR 22+ 2°COBET CME Lz, HEPIXERRE (CE-2)
BIOHHEIA kEK) 2HBCERSEE,

. Rt /ER

7y MU RSV EE =)V (45mglkg,ip.) THEME, IBAVLICERE Lz, FIES % T
HHEDBE U T A BB &, & D2 U MBI L, Seiic 8% (R L7 B2 0.965mm O
RNY 2FLFa—7 (PE-50, Becton Dickinson) ZBEBLPICIEA L, AV TF Lo F
2 =7 O, EEALREEN L THEEMICBLH I, Fa—TOEBMET LT
77 CTEEL, ROPBROLEZORAZE CTDAT L ABRTRE L, £/~ EE
DRFEEIBIENIRE SR (NUER) THRA L1z, BR) b HES, IR =R
T—EMEAE L, BEIERESEE Lictt, ERICE L, SEHEPITRETHOED,
FERA ML M= A v (100mg/ke)® 1 B 1 BEHAMNICES LT,

V. YUZNYARARNY—

TREET v MIBIT B VA NA ha 5 A (CMG) iX, Yaksh & O FEICHE LTI - 77,
T Ty b EVIFLT-FLTHES, R—Av o —UNE (BEBREFR) ICEE
Lic, SEICERE L BEMBOBHEEY, ZHFERERYF Lo Fa—T %N L CEHNE
WZHERE L, BEREAEA 72—V 3 R (Model A, Nihon Kohden) ity FL. =
NEY 3TCITRIB L= AEHAK /KA, 0.125ml/min OMECEEMPICEA L, =55k
DL, CMG MIEDEDIIR YV 2 F Lo Fa—TE% M LTERNT VAT 2 —P—
(DX-360, Nihon Kohden) IZ#ffiL7c, E LTV AT o —Y—DBLIEBITEKT L
(RMP-6004M, Nihon Kohden) THI§ &4, ~> L a—4&— (SS-250F, SECONIC) T
CMG & ULTHERE LTz, 7230, IRIEIEHIO LRIV EEMPICIE R Ln SRR 5 % 5
BT, CMG #2085 Z L IR OA AR EHhE Lk,

V.  ERXRNERERT v kOfER

Ty FeXy bV EF )L (45mglkg, i.p.) THEME., $9°. BHERY =2 — LEBO
ODFWEtTolc, BEHEEPNRE, EESRE2BHSEEE L, MEchFni
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B0 A A% A, DRI~ 0.6lmm DR Y =F L F 2—7 (PE-10, Becton
Dickinson) ZiEA L, EEE 0.074mm DOF A v 8 THZ Lz, W2, Koizumi D FEEIZ
e UCERRIMENIRERIC L DA ER L, £9°. EREBIRE ZNEBIRE £5+
FRBNRD 43 IS E CREFRE D EREICHBE L 72, ENFHBIRE I 22 TRE%, £R
BBRE FRICER L., S0, ERRBEARORS - BEOHIC, ENEBIRITLE
HIZ R & DT 2% T, ERBEBINRE FEERE & 0 SPARCEIB Uiz, S0RER L b 2ies% (3-0
FTARE) T4 TA N, TAY V) 2 ERNEBIRWICOIEE 58 1Tmm FiA S8,
ERNEEREBE AT Uiz, U EOBREICE Y., EROLEMIIE b I RBINRESE % 18
% C. ERTRMEIRNICH 1~2mm AV | ZFELOMERE T R RINBAREAE % FZE LT,
kB, AEMAUCERRT, EEOZE R X OCMRER 2 B L LT, MEz X
D Sen Sl S W7, EARCRIAARL, ETUIR LEHEOREERE L, T v FSBRERD
LRELEZOL, RRAKFEIEFIEREMIR THE L,

VI.  MAEZERE DR

CMG HIFER T, v FaPoFLo—T )V CHREEL, BEZE (P—F=27A) 121V
WEE L7z, WrER It MEmMm L, T vA v A5 49— (MUROMACHI), #17] (7
= W) ZRAVWTHTEE LY 2mm OB TEKDART A A2 ER LT, W0 1 Mok Ry
TEEBIZ, EMEI A% 37°CC 30 43 1%TTC WIRIZE L, BOFEREERAL 2 e LT,
RO ETVFNT AT TiRE L. BEEEOREIICAWE, FREATEIIMERIE
Ik BB AR ZR L, Golanov HDHIEICHE U TEHE L, BEEMEITY 7  Win roof, ver
5.0 (MITANI CORPORATION) 2T, A : E¥B (IBEIMNLEETe). B A4k (B2
frxkEER), C: BEMMOERE, ZF L. UTORUTTHIE UAEEEREEEH L
7

5
PRAEZEME (mm3) =2X ) (Cix (Bi/Ai)
i=1

T TR OEEETRT,

VI. Y5k

T M) TFY ATERREKICER L, BRNEE L, v 7 a T ) VI3AEREK
Mz I=t%, KB ZWMEMA THEMAE L, #IRNRS L, 1 EORSAEIT0.1~0.12ml
L. Fa—THNOEKT0.1m]l OAFREK TR LA Lz,

VI 7 — 2T

VTNV ARA N ETELNES CMG 22V, Figl {TRT/35 A — & —%1if
M lle, BT A—F—fEIT, ERICE D EZREE I TMHEMME TR LR, HMETRL
TG EEREOEICATE L, 77—V LRI TS L ERRRE R L, AEED
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BRIERL, Student's ® t REE AV Ve, IR P<0.05 DL & [HEEHY | & Li-,

e
H
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tE
2 E
bl
8
m
(min)
T
T Micluntion Latency (HIER;Bo%)
- HIRRYEL FER T HE TOBME (min)
P Threshold }
" HHRERATEALCT BRI (mmHg)
P Maximum Pressure (BAESIA B
e RS BABMPE (mmHo)
T Voiding Time($HERESRD
v BRO BRSNS (RIEE TOBE] (min)
v Voided Volume (HIFRER)
v i AL C A SRE )
Post Void Residual (HIREFAER
PVR - -
PHRE TR TOSRE (m)
8C Bladder Cepacly (BRIXE )
(Vv+PVR) HER i DB T0(m
It Flow Rate (FRI}ED
Vv/Tv) B EETABTCY L PHBE N SRR (mymin)
Ru Urelhra) Resistance (FRIBEID
{Pmaxir) RIS TNERIRE (mmHg* min/mi)
cp Bladder Compliance (B3 751 7,2}
{TUPth) BROTIEOIER (minvmmHg)
Fig.1 Cystometric parameters for micturition reflex
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. BEETFALS Y NOBEBERICSTLT I N 7FY o ops

FERLEERRER 7T BEDT v bEaR— A< r—VICEEL, BRBRT T AT R B
A MU—IRIZE Y CMG ORIE#1T o7, FofkBIA%, BE LRGN 3~4 BELh- s
FWRERTA—F—%EH L, TOEHES Control fE & Uiz, K35 A —F—DEHIET
ERFIECE LT, Control I7E#% MCA ZBAZE L. 20 24 BERARICT v 2L CMG Ol
Ex MG U, SREBAE, BE L CMG BRHINEZE AT, =2 E LTAHRS
PR Z FEIRNIR G- LT, 2~3 B0 CMG ZlE L7, 10mgkg @7 I MY 7FY o 52H
51, #5% 1 LN TBRSBEEICA LN 1 20 CMG 22\ T, &35 X —
5 — & HIE Lz,

REB 72 CMG DE{b% Fig.1 (2. MCA BIZERIE D% /T A —F —DfE% Table1 iZ7R
T, MCA BAZEHR DK /T A —F—fEiL, ControlfE% 1 & LT/ —vFA4 AL, TIh
V7F Y o BEORMETHRYT S &, BWAER, JHRERSIUBEkR= 77170 2R

BACHIN L, BB E RN R B L (Fig.2),
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F'g"] Effects of AMI(10mg/kg,i.v.) on CMGs recorded at 24hrs after MCA
occlusion in a conscious rat.

AA typical CMG recorded before a cerebral infarction. B:Typical CMGs at 24hrs
after left MCA occlusion. C:Typical CMGs at 6 and 13 min after saline administration
under MCA occlusion, D:Typical CMG at 14 min after AMI administration under
MCA occlusion.All recordings were recorded from the same rat.
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Tabl.g;l. - Cystometric parameters recorded before (C1) and after amitriptyline
administration (AMI) in MCA occluded conscious rats.

Parameter [} AMt

BC 0,295+0.023 0.69310.101
v 0.295+0.023 0.464::0.184
T 0.31410.029 0.858:+0.109"

Prmax 1.017:£0.068 0.72010.057"
Pth 0.585+0.089 0.729+0,135
¥ 0.434£0.049 0.206:0,111
RU 2.794::0.379 4.22841.786
cp 0.77240.474 121940007
n 10 4

*p<0.05 *p<0.01

BC:Bladder capacity, Vv:Voided VolumeTL:Micturition latency, PmacMaximum
pressure,PinThreshold pressure r.Flow rate,Ru:Urethral resistance, Cr:Bladder
compliance,n:number of data

Bladder capacity Voided volume Micturition latency Maximum pressure
1.0 10
508 3 08 B i3
§08 g os
20.4 ; 04 ; ?
ELE: e E E
& | . g i & & : !
*] = [ip - 0 =
Cl saline AMI Cl saline AMI Cl saline AMI Cl saline AMI
Threshold pressure Flow rate Urethral resistance Bladder compliance

10 1.4

12
1.0
LE
06
04
02

08
0.8
04

02

Relative of control
Relative of control
Relative of contral

Cl saline

AMI

Cl saiiné AMI

Cl saline AMI Cl  saline AMI

Flg.2 Effects of amitryptiline(AMI,10mg/kg)on cystometric parameters after MCA occlusion for 24 hrs
in conscious rats.

Each parameter was normalized to the control recorded before MCA occlusion.Results were expressed as mean
£SEM(Cl.n=10,saline:n=10,AMI:n=4) )

I. MEEETFLT v OBREBERICITE~T 0T Y s

1. ERERICL T Control JIEH MCA #BAZE L, T 0 24 Bz 2 20 CMG D)
TE & BRAh Uic, SUBRBRAATE . RE LTz CMG BN SN L 2 AT EBAHK AR5 L,
2~3[ElD CMG ZHIE L=#%, 10mgkg D=7 aF Y o 2B E L7, BE5% 1 EBLUANT
IEBR 6N 3 2D CMG IZ2WTHE AT A—F—ERHEL, FhiEHL T a
FTUVERGHROEE Ui, 2B, RELEMT D70, ABEEAICIIKEE 3 &0
2T,
kA2 CMG DEAL% Fig.3 12, MCA BRI DK NRT A— & —DfE% Table.2 1257
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9, MCA AZE#HDOEKENT A—F—fH|Z, Control % 1 & LT/ —~F4 XL, w71
FY U BEOFBTHERTLE, ERTA—F =L ODWTHEREIIA LN 2o Tz
(Fig.4),
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Fig-3 Effects of MAP(10mg/kg,i.v.) on CMGs recorded at 24hrs after MCA
occlusion in a conscious rat, .

AA typical CMG recorded before a cerebral infarction. B:TypicalCMGs at 24hrs after
left MCA occlusion. C:Typical CMGs at 5 and 11 min after saline administration under
MCA occlusion. D:Typical CMGs at 23 and 31 min after MAP administration under
MCA occlusion.All recordings were recorded from the same rat.

Table.2 Cystometric parameters recorded before (Cl) and after
maprotiline administration (MAP) in MCA-occluded conscious rats.

Parameter Cl MAP
BC 0.295+0.024 0.278+0.026
TL 0.31540.028 0.276+0.043
Pmax 1.01740.068 1.0124:0.158
Pth 0.5951:0.099 0.745£0,004
(¢4 0.43410.049 0.669+0.253
Ru 2,79440.378 2.536+1.006
cp 0.7724+0.174 0.440+0.082
n 10 4

BC:Biadder capacity, Ti:Micturition latency,Pmax:Maximum pressure, Ptn: Threshold
pressure, ri:Flow rateRu:Urethral resistance, Cr;Bladder compliance,n:number of
data
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Fig.4 Effects of maprotiline(MAP,10mg/kg)on cystometric parameters after MCA occlusion for 24 hrs
in conscious rats,

Each parameter was normalized to the control recorded before MCA occlusion.Results were expressed as mean
+8BEM(CEn=10,saline:n=10,MAP:n=4),

IV. JHPEZEE OEFR

TTC %etnlz & 0 MCA BAZEIC & B IMIEEB A MR LicS, IAREOZBTAEEE, TaTE
ZE, MEE. BIEE, BERTRICRO, & 5IZ BRSSP A E RN 2 MR- b
DILEIR b DThoTe, MBEBEOEFTEN TN, BYEEE5ELTHA2NLD (control)
213.07+98.25mm3, 73 b Y FFY L &EE L b ) 221.66+71.65mms, <7 F Y 1
BHE L7z b 0 301.66125.49mmd Thol, MhESLHMENT OREE, MR X 5 RIE
EE~DOFBIITO N2 - T,
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7R MY TFY TR EERIC RIS ENAEEOEN, BEREROIERR I 0% KB
PENEDORDZE EHE Lz, —@HIKERREZ o =FlRO—>2¢ LT, 73 M) 7FF
U DENBIRENREZLOND, T N TFU L, FFICHIRNBE T/ U T T 208K
ERBEYTHHLEORERH Y ), BEBLTICRBI sz, EAN—BMIC >0
Hh Ly, e, BREBRETERWVWEEOH Y | FEHRIER R ST 2 BROBE
MNhHotzZ e bEBE2bD, RIZ, RRERNEOFERFD EBREELZZ LICEL
T, 72 MV TF YU, FHT BEI U NA BV IAABEERICNLZ, oV U/ER L
HTHIEREZLNE, 73 M TFYU L ool AR, FU 3 BEHY SETh
AZAITSIVRFUTTIIV, BLIOIRIPII LR T—FERNITH S, B
PR oD JLAE XS BEAHE & FIRFICREA EHEMET D22 EBMbN TS, I-T, Hfizl
CYERIC XY BEREEE S OIESEEE L, D OoRENET 72008 D REMRS 4
LT vwheE2 b5, £, ERINCE S 200 CRYERMEIEE) o /Em
bARLNER, T EGERR ) SR e A F I I X A BEEHER TH 5 ATHE
WREBZBND, ZNZONWTIE, 2 TR TFIT—PREELAVWERFHCILY ., B
M TEBLDEEZ TV,

—JF. w7 aF Y AT, IHIEEE 24 R OFEREEREICT U CTER 2R & e o 7z, Figs
WRT LI, T MY TFY 0 5HT, NABRYIALZBEEDLN 151 Th s DIosw
L, =7 BFVoix, /AT Rt UrBRYIAARBEERNMEICHD, £-, Hia
YHERBT I MY TFY T 2O ICoEIX 16 FEEE, KT, /AT Ry
VEITI, PERISEEIC BB R B X D oD TRV AN S, T OREEX.
VT R U CEIRB IR AABEER%ZHF 5 thionisoxetine 23, HFEEEAIZ L - T
BEMRELZEZ Ll a OBMARRCREBNHICEELE X R o b WO REITL Y
XEEEN D2,

RAT BRAIN
EDSO0(5-HT)/ED5O({NA) EDS50{NAYEDS0(5-HT)
Imipramine
Clomi%mine Amh%(yline Desipzramine
Nonr%é%yline Maprotiline

20 10 5 2 2 5§ 10 20

Fig:5  The ratio of inhibition of 5-HT reuptake to that of NA reuptakein .
antidepressants.

AHREOLRIOMAN L, 7 a7 2AF v idtn b=rF% GIRK BREMHEI L. %
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D 1CsofEA 8.6X107 (M) THAHZ ERDN->TWD, T, T MY FF U B LU~
7mF U b GIRK BRAIHT 5 &\ 3 MERH BN, 0 ICaEITIEIT 100 fE5HRE
HRATAF LD H@EW Y, ZOREIT, in vitro DREER T 5 7230 Bz T T % 2000
3\ invivo DEERTYH 7 0T 2F L DEH GIRK F ¥ V&3 < 061 L TU 3 BTEEMEAS
AREND,

G, 7RI ZAFUOEAN GIRK F % XA OMENC L 5 b DR0D, & 5\ e
LIEERBREICE D bORO0ERET B 72010E, Bz Y U EA 2 SNRI % V3 %
BRHDHEEZXDND, MR THEALL 512, SNRI Th A F = u5EF i3, BipEA
RS THBRRIELZIS I Lt a OBRARZHEMS T3 LW HENRD 5 2, SNRI 25
B DFERBEBEIZ DVWVTHRETT 5 & & biz, SNRI 2 GIRK T JAMEIERNBH I M E S
DEBRAEBZHIRFTT I EBMLETHH L EL NS, T, AR, 5-HT &
NA BBV AHBEEDLEN 131 THBETI MU FFY ok NAOERWER Y ALEE
ROHD~T T Y L DHOBRCTh o, 4%iF. 5-HT ZREEIMOVER 2 BRIz
BDIOITIL. SSRI ThE2 7N AFEFLRIARFY I OV TORMBNETH S,
TNAXET AL, TVRFHI L RARY GIRK F ¥ JAMEIVER &R & 5 #4578
b1z O, MEDEREZLET D LItk v, HEREBREICT 5 GIRK F¥ XA 05
WCDOWTEVHLNNITEIERNTEDLEZLNS,

INETORMBICEY, TI N 7F U V3 RBEECEEBY 52 ~70F ) Vit
BEFZRIPoIZE WS ZERBD D ole, TIMNITF Y v b rnsAF L OER%
L7 On, Table.3 Th B,

Table.3 Comparison of the effects of cloperastine with amitriptyline on
micturition.

Paramaeter Cloperastine(Smg/kg) Amitriptyline(10mgikg)
cl cp cl A

BC 028430057  0.605+0075° 4 028520023 0.693%0.101° 4
T 0.279+0.056  0.606:+0.077° 1 031410020 0.858:0.400° 4
" 038440139  0882+0.038° 1 0434£0.049 020640411
Ru 280120613 0976:£0087° T 270440979 422841786 —p
n 3 3 10 4

* p<0.05

4 :Change for the better > :No change

BC: Bladder capacity, Ti.: Micturition latency ri:Flow rate, Ru: Urethral resistance
n:number of data

IR & LIS R & RIS R E S BN, 7 0T AT RN RE IR R A 3
BLIZOWH L, 7 MY 7F U VREE LR o, ZhUE, L VBIRMZ GIRK Fv
FAIMBEMEFF D7 0T 2F 9, BIEBEEDS T 72 < SEREEEE T bikET 28
NIEFEYMTHDENIZLEZRLTVWS, BEDOZ Lht, BIERIZHE D HERIEE o5t
DUEEMZ. GIRK F ¥ FAOMEINREL LTWADOTIZAeWh L #Rl S h 5, GIRK 5
Y RV & AT OPFRIEE & QBRI Z BRI LTV 2 & iE, FRTARCRE R O f5E
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LIRDUHEM MO TRY, SRS bRIBRO/MFSND,

5HT & NAFRVIAHZBEDLN 1M1 THAHITI M) 7FY 43, MEEIZHED PR
BEEICR L, BEREEOBED L HHRBROEMHEZBES T, Lol NA OBRMER Y
ABHEEROH DT TF Y %, MEEICEI PRBEEICS L TERB L 2o, &
D& &Y, 5HT BRI D PEIRIEE OMEERICES LTS RERE Z b D,
Fo, EMREEEZES oXFRAFUOOERETINITFY COERERERTHE. W
T L bERAEDORD & PERIBR QMW E S 2, REEFCRITEOET 2ok
BEIWEDILIaRTGAF OB THo7, ULEORER LD BB GIRK 7 v %
NWANSIER 2 F2 7 v RTAF 3 DXV BEBEROREERAR BRI THE Z &
DRI T T,

i

FEIFRIE, BEDBRFHARME (RENFRAMRERE) H16-KF—010) ©
W& THER SN,
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Fig. 1 Nucleuses and brain regions possibly contributing micturition reflex and their neuronal connectivity.

Red lines indicate afferent inputs and blue ones indicate efferent outputs. Considerable micturition pathways were shown by
thick lines. Septal N : Septal nucleus, ACG : Anterior cingulated cortex, BNST : Bed nucleus of the stria terminalis, PeriVN :
Periventricular nucleus of the hypothalamus, Sub.Nigr. : Substantia nigra pars reticulata, MPO : Medial preoptic area of
hypothalamus, PVN : Paraventricular nucleus of the hypothalamus, PAG : Periaqueductal gray matter, Red N : red nucleus,
Raphe N : Raphe nucleus, Barrington’s N : Barrington’s nucleus, LC: Locus coeruleus, A5 : A5 noradrenergic area, DCM :
Dorsal commissura, SPN : Sacral parasympathetic nucleus, IML : Intermediolateral cell column, Onuf’s N : Onuf’s nucleus,

EUS : External urethral sphincter.
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Ao uy Sy~ (BG-400, MREREERPFER. B0 CHuNT 7 2ABEE 40 EICEEL, £MAERH 1L itm i3 k>
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Fig.3 Dlagramatic illustration of the recording electrode (R.E.)
attached to the seven-barrel drug containing pipettebly. (D.P.)

A: Recording electrode (R.E.) curved about 30° at the shoulder, attatched to seven-bamel
drug containing micropipettes (D.P.) with water resistant adhesive at the tip and taper,
with dental wax at shoulder.

Fig, 2 Steps manufacturing the seven-barrel micropipett ly. B: Microscopic view of the tips
£ P 2 A pipette assembly The recording electrode projects about 30pum beyond the openings of attached seven-

A: Outer 6 glass pipes are fixed to the inner core glass pipe. B: In a small frame of the gass barrel drug containing pipette.
burner, the assembly is twisted through 120° . C: Final style of the seven-barrel micropipette

assembly after heating and pulling, The diameters of the recording electrode and seven-barrel drug containing pipette are

both smaller than 2pm.
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OSBRI 283G DERE R R Y mF L F 2 —F (PES0, BECTON DICKINSON, Franklin Lakes, NJ, USA) # Bkt
ERZH2mmBAL, 72777 (REAH., BR) CHELE.
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Table.l  Concentration and pH of drug solutions.

Drug Conc(e::;zti)on pH Current
L-Glutamate Na 1000 8.0 -
Glycine 890 6.5 +
Strychnine nitrate 5 6.5
NaCt 154 7.0 +
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Fig. 4 Simultaneous recording of cystometrogram and sigle unit activity of brain Fig. 5 Cystometric paraimeters for micturition reflex.

neurons.

A: Fixation of rat in a stereotaxic puncture apparatus for unit recording. B: Schematic
diagram for recording of unit activities and bladder pressure in anesthetized rats. Saline
warmed at 37°C was infused into the bladder at a rate of 0.128 ml / min.
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Fig. 6 Typical recording of Type I neuron.
A: The red dot shows recording site of single unit activity of Type I neuron. Fig. 7 Typical recording of Type II neuron.
B: Presentative recording in Type I neuron of bladder pressure, unit activity of action A: The blue dot shows recording site of single unit activity of Type II neuron.

potential and its frequency in Hz. B: Presentative recording in Type 11 neuron of bladder pressure, unit activity of action

potential and its frequency in Hz.
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Fig. 8 Typlcal recording of Type III neuron. Fig. 9 Typical recording of Type IV neuren,
A: The pink dot shows recording site of single unit activity of Type III neuron, A: The black dot shows recording site of single unit activity of Type IV neuron.
B: Presentative recording in Type III neuron of bladder pressure, unit activity of action B: Presentative recording in Type IV neuron of bladder pressure, unit activity of action
potential and its frequency in Hz. potential and its frequency in Hz.
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