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(8) EEET oxotremorine M DG HIIMNE~D BHER G- L AR R &~ B 5
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RIER DO EERE 7 /L% FV T, oxotrmorine M(0.015, 1.5, 15 pmol/5u 1) AV N, acsf.

FHEERES URGE% D 1RHE, ERAEE, PERIGEE., SERRBMEE. ZREZHE
L7z,

(10) EEET pirenzepine ODEMME~DOBER 57 L3RR ~DEE
FHROERET LEHNT, ATV RARF— /L& LY pirenzepine(SO Bf: 100, 10,

T nmol/5ul, BFE£:10, 1. 0.1 nmol/5ul )b BV, acsfZ HEHELHEEEN O
WERE], BERLEE. PERIGEE. BERBIMEIE, BREEZRIE L,

(11) EEE T oxotremorine M. pirenzepine DRI E ~DHE B 52 X B HEIR S~
DEE:

oxotremorine M DHERFHHZxT D LR pirenzepine 2L D FEHF I N D NENE R
S92, FHEDOEERE T LIT% L. pirenzepine( SO £: 10 umol/5ul, BF Bf: 1y mol/
S5ulEfE L7, 30 55%IZ oxotremorine M(0.015 pmol/5u )2 # &5 LT, AR,
RINGEE . HERBAMEE, FZRE&% 1 RERBIE L,



(12) Oxotremerine M, pirenzepine DIGHEIRFHESH 2V I H 4 IMEHR 512 & 2 BEbNEE
B L UOSMRBENHIEE~ D5

urethane FRA%E (1 g/kgip: SIGMA) | AidtOn< | BEALERER L. 5 v F R BMEN
BEE LR A E Uz, B e B BER PAX 1L Breguma K ¥ 24018 mm, A A 1{fI 1.3 mm,
EES58 mm ETHROE mm DAT LV VARF—AVELERICEFNFRRIALRE, &4
AR ~D ¥ 51T Breguma £ VB 75 mm, EFIZTREMIT, BRE 56 mm £ THRED
AT 2V ARZF—VE R RN LT, FBHER F X~ oxotremorine M D ¥ 5-F &1 1.5 pmol
/Tl ZEAEBNZREIRICEAN Lz, £, B4ANB~ORGHAEIX 15 pmol/Tul TH
Do — 7. pirenzepine D BIXHEHER FAEIZ 10 nmol/1 | ZEATER (ZRIFFICEAL,
Fo. FAME~T 100 nmol/Tput ZEALK, 7y hORBHMLOEKZ L 2 KXDH
&4 Y —EM ( UNW- 2000, [EE 008 mm: 2=—7 A5 4 W AKRRKEH)E A RIE
BRI 3 BEE 6 DM BICHEERA L., AREFOHHEKRELIT 72, 2B,
RACHEMRERMA LT — A & Lz (NE-223S; BANE), AV aRa—72kHizH
HAREFAIZ AR E RN ERZRE L, B S 0e (B ANRE)NIRRE L7,

(13) HeatsLpk
EZEBEE 5 LULEDT v FTITo7-, EBRERIT, EHEIEERETERLE,

.ﬁ%?%fﬁﬁﬂi two-way ANOVA & post hoc tests ( Fisher 's PLSD ), & XU} paired t— test

HDHUMT unpaired t-test ZEH L., PLOOS DIEEREFEE L LT,



FIE RBRFHR

# 18 lbotenic acid IZ L 3 Eﬂﬂfﬁgl;&&ﬁﬁﬁil Lo TEERZ ShAEMBEDELL
Ibotenic acid ZM{IATANEERZIZIEAL, AChEBMME =z — o U 2{LBIEBE LT, 7

A - — T SR OTRIE R ERIICIERL Lc, = 0 A28 AR 0 SE R &
EFLE LCHAMEMRE LT,

% 1IH |botenic acid ¥ 5-Bf (BF: basal forebrain lesion rats) & PBS #& 58 (SO:
sham operated rats) DEE DKL

Fig. 2 13 ibotenic acid 3 2V /X PBS & 53¢ BF B¥L SO L NBAEE(LEFRY, F
WAZOBBELTWS, 1 BH, 28EB. 3 BEITIVT BF B2 SO BT L TH
B2 RERD (P<005) #3389 bihvis, £7c BF BETHV T 1, 2 B B ISR THE (aphagia)
BRI ez, TAUMSEDOEENRBY by, EHLRE (ataxia) X 1 BELRE
LT LTV,

Administration of ibotenic acid or

270 { phosphate buffered saline

‘

2 250 4
5
2 240 5
230 1
* ¥
220 ¢
w—
OT Y \ 3 Y \ v Y
0 1 2 3 ¢ s 6

Days after operation

Fig. 2 Changes in body weight after administration of ibotenic acid (@) or phosphate buffered saline(O).
Values are means = S.E.M. (n = 10) * P<0.0S, compared with sham operated rats (phosphate

buffered saline).
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2 SOBEL BF HEOBMANERNEICRBITAEENT A—F —DL#
Table 1 (2% /37 A —% — (BAE. BERIEE, HERBEE, BRE) Ok#r

R, FNRNTA—F —IEREEER LT 2 BRZICRE L D THD, BHEE
BT, BFEEZ SO LB LUTEEREY (PC00t) BBEHLNE, ULMLEER
WHEE., HERMBEE. BERIIEEEL SFELRENIBD RN T2,

Table1 Cystometric parameters in SO and BF rats

Sham operated rats  Basal forebrain lesion rats

Bladder capacity (ml) L51 £ 011 0.66 = 0.05 **
Contraction pressure (mm Hz20) 295+ 1.52 250 = 1.53
Threshold pressure (mm Hz0) 523 + 0.39 324 £ 0.52
Residual volume (ml) 0.06 + 0.02 0.06 = 0.03

Values are means & S.EM. (n=9).

** P<0.01, compared with sham operated rats.
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FI3E CATEMOHE

Fig 3 {Z BF ¥, SO #., normai §# (RLEH) FhTho CATEHEDOLEEZRT, BF
BEIL SO B¥, normal B & [bl L THERMD(PCOONSB bHk, ¥z, ibotenic acid
5% 14 BBIZCAT EHMLRIE L THRROBRI B LN,

* %
1200 - ' !
x%k N.S
¥ BRI 1

1000 -
E
E
€ 800 ;
[ 5
e
& 600
E
r
@]
< 400
[=]
E
[=5

200 -

0

BF rats SO rats Normal rats

Fig.3 Corrected CAT activity in basal forebrain lesion (BF) rats (n = 9) , sham operated
(SO) rats (n = 9), and normal rats (n = 3. Values are means = S,EM. ** P<0,01,

compared with SO rats or normal rats .
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28 Oxotremorine M RER 5 IZ L 3HEREF~DHE
Oxotremorine M * KEE T TH UM ICRERE LEEREF~OKE R BRET LT,

B1E HEET oxotremorine M RIEEZR S DIFUETE~DKE
Table 2 {2, oxotremorine M RFEEW 5 IZ X DIEMAREZRT., SO BED Y H vehicle

BBt L oxotremorine M R EH TIX, REEMOBRERCAERENHLLY
oxotremorine M DIFMEARICK T 2K BIIRAMETIIRNTER»2 %, —F, BF B¥
TiX vehicle B 5-AT& oxotremorine M %‘zﬁ»aﬁoiiﬁﬂﬁﬁ&:’ﬁ‘ﬁimmb bhiiol, BF
Bf oxotremorine M DB EIZ L VIEMBEOFEREREAR LR (015 pmol/Sul, 1.5
pmol/S ik P<0.05), ¥72 15 pmol/5ul IZTHERBRD BB b i=(P<001),

Table 2 Effects of intracerebroventricular administration
of vehicle or oxotremorine M on bladder capacity

Operation Dose of oxotremorine M Bladder capacity (m))
(pmol /Sul)
vehicle oxotremorine M
control 1.60 + 0.18 106+ 0,13 **
0.0015 1.58 £ 0.17 LI2xo11*
Sham 0.015 175 £ 020 1272013 %
0.18 1.94 £ 0.19 LS50k 021°
L5 2.12 £ 0.20 142+ 020 **
15 215 £ 0.17 1.01 £ 0.18%*
control 0.68 £+ 0.0% 6.51 + 0.06
0.0015 0.68 £ 0.10 0.54 & 0.10
0.015 0.92 % 0.16 0.93 £ 0.20
Basal forebrain lesion 0.87 + 0.14 L3028 ¥
1.5 1.00 £ 0.19 146 031%
15 117 £ 0.22 os2xoal L

Vehicle or increasing doses of oxotremorine M were injected every bour, Values are means £ S.E.M. (n=6).

* P<0.05,* P < 0.01, compared with sham operated rats (vehicle) . # P < 0.05, # P < 0,01, compared with

basal forebrain lesion rats (vehicle).
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RAETIIREATOBERARZDOEN, ‘if:ﬁf‘aﬁ‘ﬁi@&:l55%%@&0)&@9‘9&%%
ROVWHTZEXNRETHo, £IT, THHDEFERIKRLS 2D Fig 4 *lmi‘
oxotremorine M BEEIC £ B HHA BOLILEN L EME 5 EROBRERE 0% &
LTRL, 9205 1 FHBSICRSEAMDBEMAERE 0% LTLTDEMEREDOE
{EBE R, FORER SO BTV ITIT oxotremorine M # 5B iL EHE(15 pmol/S ul ;
P < 0.0NIZT vehicle HEHIZLE_BREROFEERELBED bz, BF HTIL,
oxoxtremorine M iX{EABIZTHERHEM (0.015, 0.15 pmol/Gul; P< 001, P<0.05)2
Zbhil, EHLICHARBIZTHEREY (15 pmol/Sul; P 005) BEDH LI, 248D
RIS H b,

60 Y
40 9

20 9

-20 4

*e change in bladder capacity

40 5

v

.60 - v r Y
control 0.0015 0.04% 0.18 15 13

Dose of oxotremorine M (pmol/Su |,i.c.v.)

Fig. 4 Log dose response curves showing the effects of increasing doses of oxotremorine M on % changes in
bladder capacity in sham operated (SO) rats (O; vehicle, n = 6 , @; oxotremorine M, n = 6) and basal
forebrain lesion (BF) rats (OJ; vehicle, n =6, B; oxotremorine M, n = 6), Values are mean = S.E.M. **P<
0.01, compared with SO rats (vehicle) . # P<0.01,and # P<0.05, compared with BF rats (vehicle) .
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F 2% HEET oxotremorine M RFHH 512 & A HERIVE~D KL
Fig. 5 |Z oxotremorine M R H = & 6ﬁFﬁW%ﬁEfDifﬂﬂﬁ(cmHZO)@ﬁ{t'3:‘/77"‘9‘"0 HE

FRINAMEIE X SO BED vehicle ¥ 58 & oxotremorine M B, KX BF 8¥OD vehicle ¥ 5.5 &

oxotremorine M # 5B L O CHEELEBITED Lh bk ho T,

40 1

35 1

30 9

25

20 9

15 1

10 1

Change in contraction pressure (cmH20)

O ng v T v B v

control 0.0015 0.015 0.15 15 15
Dose of oxotremorine M (pmol /S ul,icv.)

Fig. 5 Log dose response curves showing the effects of increasing doses of oxotremorine M on changes in
contraction pressure in sham operated rats (O; vehicle, n = 6, @; oxotremorine M, n = 6) and basal

forebrain lesion rats (OJ; vehicle, n =6, W oxotremorine M, n = 6).
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3 KEET oxotremorine M REB LI L AHRBMEE~DEE
Fig. 6 |Z oxotremorine M RFE#R 51T X 2 HERRERE O ERE (cmH0) D E{L 2R LT-,

HERMEE 1L oxotremorine M & E(15 pmol/5u N 5T LY SO B¥H J: BF ¥ THE

72 HEI0(P <005 . PLOONBA LI,

12 _

10

Threshold pressure (cmH20 )
&

coatrol 0.0015 0,015 0.15 15 15

Dose of oxotremorine M (pmol/Su 1, Le.v.)

Fig. 6 Log dose response curves showing the effects of increasing doses of oxotremorine M on changes in
threshold pressure in sham operated(SO) rats (O; vehicle, n = 6, @; oxotremorine M, n = 6) and basal
forebrain lesion (BF) rats ( [J; vehicle, n = 6, l; oxotremorine M, n =6). Values are mean + S.EM.

* P <0.05, compared with SO rats (vehicle). % P <0.01, compared with BF rats (vehicle).
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F4R HET oxotremorine M RHBEIL L 2BRE~OKE
Fig. 7 {Z oxotremorine M RIFR 5 IZ X5 2 BRREDERE (m) OFERLE, BR

E X oxotremorine M B A E(15 pmol/SuREIZ LY SOBR L UBF #:cﬁgf;tgm(m

0.05) A bz,

1.6 1
0.9 j

0.8 1

Residual vesidual (mY)

control 0.0015 0.015 0.18 1.5 1%
Dose of oxotremorine M (pmol /54 1)

Fig. 7 Log dose response curves showing the effects of increasing doses of oxotremorine M on changes in
residual volume in sham operated (SO) rats (O; vehicle, o = 6, @; oxotremorine M, n = 6) and basal
forebrain lesion (BF) rats (OJ; vehicle, n=6, M ; oxotremorine M, n = 6). Values are mean * S.EM.

* P< 0.08, compared with SO rats (vehicle). ¥ P < 0,05, compared with BF rats (vehicle) .
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F3Hi HEET oxotremorine M EEY 512 X 3R K~ D H 5
2 BN CITIEEET oxotremorine M REREIZ LR ~OEEB PR L2,

vehicle &SI bR ORIE & b ICERBRBKE K R2BEMAEHY oxotremorine M
{ERM RIARETH o7, £ T oxotremorine M BMEREIZ LV HIRRF~DEBL H
RE Lz, RE, REREOFERLY BF BTHMEAELARITHKSEAR0015
pmol/5ul), HEENTR»-AE (15pmol/5ul), BHREEBERIZED L-AE
(15 pmol/Su N2 BIR LI E L 7=,

118 HEET oxotremorine M HEIBR BT L DIEH A B~DRFE
Table 3 |Z oxotremorine M EIH &Iz L A ERD ZEHEMNIDE{LETT, SO B

ICRWTIE, BHAE (15 pmol/5ul) 12T, ®E% 15 & 30 ROERERSFEICH
L7, BF BETIL. {EFRR(0.015 pmol/5u ) THRE% 60 M ARDAF F 21NN

Hont-, LaL. SAERAS pmol/5Sul )JCIIRBEHRETALN-BREEDOEDITA

Lo,

18



Table 3 Effects of intacerebroventricular administration
of vehicle or oxotremorine M on bladder capacity

Bladder capacity (ml)
Operation Time (min) Dose of oxotremorine M (pmol /S u )
vehicle 0.015 0.15 15
control 115 + 0.06 117 £ 0.16 LIS £0.17 L1T £ 018
15 L1S £ 007 1.36 £ 0.2 1.23 £0.18 078 £o0.18**
Sham 30 1.21 £ 0.06 142 £ 0,19 137 £0.37 099 019"
45 122 £ 0.06 143 £0.22 142026 L11 £0.19
60 123 + 0.06 148 £0.20 134 £0.24 118 £0.20
control 0.55 + 0.08 0.58 0,07 059 £005 . 078006
15 0.56 £ 0.07 04z xo.u*¥ 072007 0.89 £ 0.08
Basal forebrain lesion 30 0.58 £ 0.07 077 x 0.12¥% 0.65 = 0.08 0.88 £ 0.10
45 0.60 £ 0,07 0.76 £ 0.12% 0.66 0.0 0.86 £ 0.13
60 0.59 £ 0.08 e7sto2*  oe7xom 0.86 % 0.11

Time courses of changes in bladder capacity after administration of vehicle or oxotremorine M . Values are
means £ S.EM (n=6). <P <0.05, P<0.01,compared with sham operated rats (vehicle). #P <0.0S, P
< 0.01, compared withx basal forebrain lesion rats (vehicle).
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Fig. 8 |2 oxotremorine M MBI 517 L A M B E DT RK) ¥ KM SR OBHERY
0%+ LT/RLI, SO BETIX. BBEQS pmot/su|)vﬂ§%§ﬁ®€§f;mwbiaaw L
7=, BF BETIIE 15 DEITXTHET vehicle BEC BT . BERIERERD

AR T,

A

%o change in bladder capacity

-60 v ¥ v o
control 18 30 48 60

Time ( min)

% change in bladdes capacity
5

coatrol 18 30 45 60
Time ( min)

Fig. 8 Time courses of changes in bladder capacity after administration of oxotremorine M in sham
operated(SO) rats (A) and basal forebrain lesion (BF) rats (B). Three doses of oxotremorine M were
administrated to each rat group (Oj vehicle, @; 0.015 pmol, A; 1.5 pmol, ;15 pmol). Values arc means
+ S.EM. (n=6). **P<0.01,* P<0.05, compared with SO rats (vehicle) or BF rats (vehicle).
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%298 HEET oxotremorine M BEI 512 & B HERIVRE~D
Fig. 9 |Z oxotremorine M H[E#&5.1Z & 2 HERIMEE D ERHE(cmH0)D E{L #/RT, SO

BB IUBFEOMBICEELRETEYD _ehfmbso 7

A

I8

30 1

0 o

15 1

10 1

Change in contraction pressure (cmH20)

o v R v LA L

control 15 30 45 60
Time (min)

35 «

30

0 o

10+

>

0. R L4 ¥ v k]

control 15 30 48 60
Time (min)

Chaage is contractioa pressure (cmH20)

Fig. 9 Time courses of changes in contraction pressure after administration of oxotremorine M in sham
operated rats (A) and basal forebrain rats (B). Three doses of oxotremorine M were administrated to each

rat group (O; vehicle, @; 0.015 pmol, A; 1.5 pmol, M; 15 pmol).
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31  HEET oxotremorine M BRI EIZ L 2 ERBIEE~DESB
SO BB XU BF BEL 41T oxotremorine M BEIREIZ L 3 HERBEE~DEBITED 5

nmot,

AR HBEE T oxotremorine M AR EIZ X A BRRE~DLE
SO B3 F X BF BE L £ 12 oxotremorine M MEIR5IC L3RR E~DEEIIRBH IR

Mmoo T,
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¥ 48 Pirenzepine HEIREIZ L ZHRE A~ LB
Pirenzepine *HEET CHMM=EICHERE L, BRI ~DORBE R Lz,

F1H  HEET pirenzepine HEREDIERERE~DHR
Table 4 |7, pirenzepine WEIF E|Z X BBMAROZIE (m)DEILE <Y, SO B

TIE, EKHBE (1.0 nmol/5ul, 10 nmol/5u ) TiE, vehicle B & LBt L THERERED
Lhhotn, BEE (100 nmol/5ul)T, &5% 30 2. BREROFERBAHN
BO LI (P<001), BFEETIL, {EHE (01 nmol/5ul, 1.0 nmol/SuIZT, vehicle
BELB L THEERENED NS, BAE (10 nmol/5u )T, BRERDOF
ERBRABBD b, BHEELHMIESHEIL, SO BL BF L ORI 10 £D
ENH LT,
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Table 4 Effects of intracerebroventricular administration
of vehicle or pirenzepine on bladder capacity

Bladder capacity (ml)
operation Time (min) Dose of pirenzepine (nmol/S u 1)
vehicle 0.1 1 10 100
- -

control 1.15 £ 0.06 130 £ 0.13 L6012 L1620.09
‘ 15 1.1§ * 0,07 1.33 013 121 £0.12 1.66 = 0,16 **
Sham 30 121 £ 0.06 Ist0ls  123xogs 1St 0™

45 1.22 % 0.06 1.40 £ 0.21 131 £020 140 £0.14

60 123 + 0.06 ‘ 143 1022 1.40 +0.20 140 £ 0.14

control 0.55 £ 0.08 056 £0.10 058 +0.07 0.42 £ 0.10

15 056 007  0S8£010 0.60+008 105 020"
- Basal forebrain lesion 30 0S8 +£007 057012  0.60 %006 0,97 £ 0.20%

45 0.60 £0.07 061 +017 06005  Casxonn¥

60 059 £008 064014 o6sxo00s 077010

Time courses of changes in bladder capacity after administration of pirenzepine or vehicle.
Valyes are means & S.E.M. (n=6) ** P<0.01, compared with sham operated rats
(vehicle). P <0.05, ## P <0.01, compared with basal forebrain lesion rats (vehicle).
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Fig. 10 {Z pirenzepine HEREIZ L 2BEMAENELE B2 ENRENOBHREER
Z0%& LT/ARLT, SOBEIZHRWTIX, EREE (1.0nmol/5ul, 10 nmol/5 u [) T, vehicle
BB L THERZERBO N7, BAEK (100 nmol/5 1 ) TIXEME &
DE B RKIED L3z, BF BIZBWTIE., EAREEK (0.1 nmol/Sul, 1.0 nmol/5ul)
T, vehicle Bf &l L CHERZRBD bh b oless, BARK (10 nmol/5u )T,
PR A EITHRG-% 60 DRIFHE L THBREMBBD bh, 0% 1~2 B TRERIO
BRAERIIR -7,

A

]
S
4

- e

= 82 ¥ %
S 0 o o
A

- e
5 38
A

Y% changes in bladder capadity

eontrol s 36 48 &0
Time (wis)

300 «

370 <

240 9

Yachamges i bladder capacity
s 2 § 8 8 8

5

3¢ - v v Y v
control. 18 30 4 (1]
Tima (min)

Fig. 10 Time courses of changes in bladder capacity after administration of pirenzepine in sham operated

(SO) rats (A) and basal forcbrain lesion (BF) rats (B). Four doses of pirenzepine were administrered to each
rat group (O; vehicle, 4; 0.1 nmol, A;1nmol, W; 10 nmol, @; 100 nmol) Values are means + S.EM. (n

=6). *P<0.05, ** P<0.01, compared with SO raty (vehicle) or BF rats (vehicle).
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£33 HEET pirenzepine HEHREIZ L AHERIBE~DE B
Fig. 11 1Z pireﬂzepine g—@_ﬁ‘iﬁ-lli SHERIUEE D ZAHE(emH0)DE{L &R LT, SO

BT, BAEE (100 nmol/5 u NIZBWTHRIMBE D EE LBD 8B biiz, BF
BBV TH, BAEE (10 nmol/5u NEERINEEDEE 2B BAH bRz,
A

2,
301
1
20
154

10

Change ‘a contraction pressure (conf20)

countrol 18 30 45 §0
B Time (min)

38 4
30 1

T
25 9
10 o
15 1

10 +

L2

Ctaage in coatraction pressure (cra B20)

0 - v 4 v

control 18 30 48 60
Time (min)

Fig. 11 Time courses of changes in contraction pressure after administration of pirenzepine in sham
operated (SO) rats (A) and -basal forchrain lesion (BF) rats (B). Four doses of pirenzepine were administrered
to each rat group (O; vehicle, 4; 0.1 nmol, A; 1 nmol, M; 10 nmol, @; 100-npmol) Values are means*
S.E.M. (n=6). *P<0.05, **P<0.01, compared with SO rats (vehicle) or BF rats (vehicle).
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48 HEET pirenzepine HEIRE|Z X AHERBEFE~DES
Fig. 12 {Z pirenzepine B[ 52 X 2 HERBEE O ZBHE(CmH0)DEL %R LTz, SO

BEBIUBFEELAEREIBD LN Mo,

A

10 4
9 4
3 4
7 9
6 9
54
44
3 4
74

Chaage in threshold pressure (cmH20)

control 15 30 s 60
B Time (min)

10 1

Change in threshold pressure (cmH20)
w

] ¥ v L M
control 15 30 45 60
Time (min)

Fig. 12 Time courses of changes in threshold pressure after administration of pirenzepine in sham operated
(S0) rats (A) and basal fovebrain lesion (BF) rats (B) . Four doses of pirenzepine were administrered to each
rat groups (O; vehicle, 4; 0.1 nmol, A; 1 nmol, M; 10 nmol, @; 100 nmol). Values are means * S.EM.
(n=6).
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F5 EMT pirenzepine BERSIC L ABRRE~DYKE
Fig. 13 |Z pirenzepine HEIHR 51T L 2 BREDEZRBEM)O LT 2R L, SO BT,

AR (100 nmol/Su ) CREBNDEELRBANRED LI, BF #iiﬁb\‘ct\ A

B (10 nmol/5udiZBWTHELBREOHKNBED bk |
A

1.0 9
‘0.9 :
0.8 -
0.7 1
0.6 1
0.5 o
0.4 9
0.3 9
0.2 1

Change ia residual velume ()

6.1 9

cootrol 15 30 48 §0
Time (min)

1.0 1
0.9 1
0.8 1
0.7 o
0.6 +
0.5 +
0.4 <
0.3 -
0.3 1

Chzage in residual votume (ml)

0.3 -

control 1§ 30 45 60
Tirmse (min)

Fig. 13 Time courses of changes in residnal volume after administration of pirenzepine in sham operated

(S0) rats (A) and basal forcbraip lesion (BF) rats (B) . Four doses of pirenzepine were administrered to each
rat group (O; vekicle, €, 0.1 namoi, &; I omei, &; 10 nmeol, ®; 190 amoi) ,Values are means = S.EM.

(wm=6). *P<0.08 **P<0.01, compared with SO rats (vehicle) or BF rats (vehicle).
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% 5 Hh pirenzepine ATH5-IZ331F % oxotremorine M BERRH~DHE
Oxotremorine M DHERRATIT X T 2 E BN musucarine M1 LA (K antagonist TH D

pirenzepine |2 X VB ININENRI L, B ET S pirenzepine DARITE 3 £
TRIGHHEBED 10EFRL-BE (SOE:10 nmol/5ul, BF EE: 1 nmol/Sul) %A

VT,
® 1 HEET pirenzepine BRI EIZEITS oxotremorine M IEMBAR~DHKE

Table 5 i pirenzepine 3 XTF acsf BIEEHIC oxotremorine M 2V Y acs LB
BE LBOBERABRDOEZREMIOELERT, SO BIZBWTR, DL LM
BEIHEREETRERDo, —KF, BF BBV TiL, acsf-oxotremorine M #&
SE£13, oxotremorine M S IC LV ARRZBERFRZOBRIBHLIZ. L1 L,
pirenzepine BTALE % 7 oxotremorine M ¥ 5-BEIL. pirenzepine-ac.sfif L acsf-acsfif
L L THE R EITI Y b2 h o o, oxotremorine M I & B K D3 R4S pirenzepine
XV REREN TV,
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Table 5§ Effect of intracerebroventricular administration

of vehicle or oxotremorine M on bladder capacity
in SO or BF rats pretreated with pirenzepine

Bladder capacity (ml)
Operation i, (min) vehicle + vehicle + pirenzepine + pirenzepine +
vehicle oxotremorine M vehicle oxotremorine M
control 1.15 £ 0.15 1.27 £ 0.27 1.08 £ 0.10 1.07 £ 0.09
vehicle or pirenzepine 120 £ 0.16 138 £0.28 1.09 +0.09 1.05 +0.09
15 1.25 £ 0.18 155 £ 0,32 112 X 0,11 113 008
Sham
30 1.23 £ 0.19 1.58 £0.31 114 £0.12 1.17 £ 0.07
45 1.24 £ 0.16 1.58 £ 0.19 121 £0.12 1.1§ £ 0.10
60 1.2 £ 0.15 1.60 £ 0.32 121 £0.12 1.21 £ 0.18
control 0.70 X 0.07 0.64 £ 0.09 0.66 £ 0.13 0,74 £ 0.09
vehicle or pirenzepine 0.71 £ ¢.03 8.67% 0.1 0.63- 0,12 0.50 £ 0.12
15 0.76 + 0,07 0.96 0,19 ¥* 0,70 0.14 0.83 L 0.14
Basa} forebrain lesion
30 0.74 £ 0.07 0.93 x 0.18 * 0.71 £ 0.13 0.85 £ 0.14
4s 0.78 % 0.07 0.90 £ 0.17*% 0.74 £ 0.13 0.89 £ 0,13
60 0.84 + 0.08 0.86 = 0,14 0.80 + 0.1 0.89 £ 0.13

Time courses of changes in bladder capacity after administration of oxotremorine M in sham operated (S0)
rats (A) and basal forebrain (BF) rats (B) pretreated with pirenzepine. Values are mean + SEM. (n=7).
*¥P < 0.01, *P < 0.05, compared with BF rats (vehicle - vehicle).
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Fig. 14 |Z pirenzepine B L} acsf BIREHI oxotremorine M HBHVT acsfHEREIR
S LA ROENERNERT, SO BIB\T, BHARCHRERELIZAZ LR
7pvote, —F. BF B oxotremorine M ¥ 58X, H&5 1547, 304, 4547, 60 pt%
ICFENFNREERIEREROHRBBD bz, LA L. pirenzepine.—oxotremorine M
BEFTIT, BRARCHEREIBDONRP T,
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Fig. 14 Time courses changes in bladder capacity after administration of oxotremorine M in sham operated
(SO) rats (A) and basal ferebrain lesion (BF) rats (B) pretreated with pirenzepine . Date were compared in 4
guoups (M; pirenzepine ~ oxotremorine M, @; vehicle-oxotremorine M, &; pirenzepine - vehicle, O;

vehicle - vehicle). Values are mean * S.E.M. (n=7). **P <0.01, *P < 0.05, compared with BF rats (vehicle

- vehicle) and # P < 0.01, ¥ P < 0.0%, compared with BF rats (pirenzepine - oxotremorine M).
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F2R FEET pirenzepine AR EIZHIT D oxotremorine M BERINEE ~0 L
pirenzepine 33 X U* acsf ATLEED oxotremorine M BV M acsfil L 2EERINME

E~DEEREEITISO ., BFHEIXIZIBD LN Mo T,

H3IH HEEET pirenzepine BT EIZIIT D oxotremorine M SERMEMEE~DER
pirenzepine 3 L8 acsf BILEIZD oxotremorine M #HAVMI acsfil X ZHERME

EDOHFEBET SO BE, BFEXICEDLNLEH- T,

FHAE KEET pirenzepine AR E5IZR1TH oxotremorine M BRERE~DEE
pirenzepine 1 L 1F acsf BILEHD oxotremorine M HAVNE acsfiZ LHARERED

BEEREEIT. SO, BFEXIIBHLNARB-T,
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68  Urethane EET oxotremorine M ¥ X 1X pirenzepine D BEHR &7 k 2 EbE R
S U RE BRI ~DER

% 1 1§ Oxotremorine M DE A EICHIT 2 EABEORKE
Oxotremorine M R 5 H A VVIHREREIZ LV ERABS TIIIEREHOMEI R L 51,

EAER CIIHERRKHOILERBD bz, TOBFERITT 5729 oxotremorine M
BHERPIBHIVVIEB A UB~ORERITH T,

Fig. 15(A)Z urethane BT, FEHERFHI~D oxotremorine M BEH 5IZ X D EME
BE U REESHESH~OEELTT, BHERTHEA~D oxctremorine M (1.5 pmol/1
uDBE TR, %Fxs#:vs;tﬁ#kﬁﬁ#wﬂﬁiﬁ%’émﬁ%m:m BB bR h o7,
IBBEZ & IX oxotremorine M ¥ 5. H %2 LB BBH L,

Fig. 15(B)IZ urethane FKEY T, HAR¥ZE~D oxotremorine M BEIR £1T & 2 EHE &K,
SR EIERHTEEB ~DOREERT, HARE~D oxotremorine M (15 pmol/5 u N 5iT &
V. ERFONREFOFEDIIEEIET LTV, BRERIZOVWTIR oxotremorine
MEBEIZZOVARBED b, EEBREIB/EMETRELIALDNRNS T,
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(A) PMC(Pontine micturition center) Oxotremorine M (1.5 pmol/1 1 1)

30

B q‘%ﬁ\ségr

-10

12
EMG (V) — -~ -
]

(B)- Fourth ventricle

RV 034ml

Oxotremorine M (15 pmol/1 u I)
30

BCP (cmX20)

-10

CRVO4ml RV 0.52 mi
1200

EMG (2 V) Tl! l .___-_ w
0

Fig. 15 Effects of oxotremorine M on cystometrogram and n_mn:,e:.v.em-.».: of
the external uretharal sphicter (EMG) in urethane anesthtized rats.
RYV; resdual volume , BCP; bladder contraction pressure.
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% 2 I Pirenzepine DF A RIZEBIT 2 ERSMOBE
Pirenzepine DHEIHR GIZ L VHEREFH OMBINED bivkc, ZOEABFELBETS
BRUTHEER PR H 5V IEE 4 Y~ pirenzepine DR E X170 7=,

Fig. 16(ANZ urethane BRERT, HHHERFREA~D pirenzepine B 512 L 2EMAB R, SHRE
%%%%ﬁébmﬁ%ﬂ«m%@%ﬁTo%%%A@phmwwﬂmnmwum&ﬁu
0. AREEOBEBIIEE A CERBSORR Do, BRER, BREIY
pirenzepine 51 XV BILiTBED bhizholz,

Fig. 16(B)IZ urethans BREET, S54RI~ pirenzepine (100 nmol/1 u VEEIREIZ X
DIEMF R, HAREFBHOFED~DOELBELTRT, BRFRIIOVTIIRIED 6h,
EEBREVEABBED bR, AREENHEDIIBURTROBKITH > THEHO
TLENR L LN,

36



(A) PMC(Pontine micturition center)
Pirenzepine (10 nmol/1 2 1)

e :H_L)ﬁi\)!cllttﬁﬁ;)\lfl -

-19

1200
EMG(x V) H_
[}

(B) Fourth ventricle Pirenzepine (100 nmol/1 4 1)
i \I\‘.
BOP (emH20) \\\n\\
N Y :_

RV 0.5 mi RY 0.6 ml RV1L22 ml

RV €2 ml RV 03 ml

S min

EMG(x V)

Fig. 16 Effects of pirenzepine on cystometrogram and electromyogram of the
external urethral sphicter (EMG) in urethane anesthetized rats.
RYV; residual volume , BCP; bladder contraction pressure .
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FaE  ER

Ibotenic acid X, ZJNVE IVZB/EY T I TS THEIL AL F v o RIABMILE I v
TR D NMDA (M-methyl-D-aspartic acid)Z AR L ORBB 7L 7 I VI AK
(metabotropic gultamate receptor) D7 T=RX N THD, Zhb 2 SDZRMIL/NK.
ME. WREREMOEBIZEEL, REMOMBEEL L b ICARO BN IZEE
THZEEEEZ LN TV D, ibotenic acid BWRBIIREEIND & L F 7 RELEIZIEE
3% NMDA ZAEEN A S, Na" DAL & Y HIEEOBOBAR v, B
IFEDO L Ca¥F ¥ R AN, £, BOEIZE YD MglEE X VA5 Sz NMDA

ZEREZN LT CaBMRENIZHAL, ZD C¥IIANNSL L RARYN—F C, C
FF—E, ANV TLINED2 Y AMAKEREF T —F, 2 RXI LT B RED
e DBEFLEMET 22 THIBEZFERTD LHERILTWD, Z0 7143
V=AY MR, SLIEHKRETHEHINANY I VUZREF ¥ XADLRA L Cat i
NO ARiEEFEINOS)ZTEMAL L, FERINTZ NO BRA—R—FF U RFEBEALEBDTE
HOBWWRAAXR = b T4 RBERINMREAEER (FAF I -y AR
F TN =S CHNELTUODITEELERERVTTNS D,

ARETIE, T v FORMMERMIC ibotenic acid & KBIZHRET 5 = & THIKEER
MHORBMEE~BAT 52 ‘/Vﬁ@}m@i‘éﬁ%%ﬁ&ﬁ L. 7Y A = —B 5 R RIS
BETAERER LTz, ZOETNVOEHEL wub%ﬂéﬂFﬁ}i%ﬂ. & RHRE CAT
JEME & OB SV TIIAFRLUIMI B E L2V, Yamamoto 51 ibotenic acid Z 7
MRS I e 5 LHERICTTUEE T AV RER Lz & A, AT T v M~
AR 1~3 BT S0%ED Lz BELTWS P, LhL, 20T v FOKIK
BIZBIT 5 CAT IEHIZOWTIZHE LTV AV, KEMEE CAT fEMER LU AChE &M
A RT BRI EERRFTREIZE V4 3 DAMIZETABDOLND LHREINT
VB KBRS T ibotenic acid Bt 5 T~10 RILIZEEMEA & & CAT IEMHEEZHIE LT,
BF BfiZ SO BEIZHA~NEBRIEMAE BOBD BB b, £7-KBEHE CAT EHOKT
122058 eV il Ji ¥ CAT iEM BB RORD L OMIIIEEREELHD EER
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bz, Lo T7y MNEMBEDORAILS v MHBMEE D b KBTI &
LTV D Chd 2 U T2 7 #KAEEDS ibotenic acid (I X W EEE S - = L MER & 725 T
NWBLEZLND, &bIT. ML SIEEICHH LTV B Chi Broch ay
T RBRBELD RN L TEEEZITI TV EEILN., TNOLOBMRBRMIBREDOLE
P BRESRIE L THRREOTTECESLTWVWE EEX NS, frfoe.zbf;\ AT A
EEMELYKBMEE, \E~OBRN LT3 3 )+ Yy 7 MABIHER Tz LI
FENZHEERIELTWEH EEZLND,

Oxotremorine M iX M1 3 L TN M2 5K agonist THH M, FDYH 2 K& LTOEH

DIFEAETE MIZERMTHD P, Mash HICEIIEKMEBED LR T Y R

1 XERPETHY, M2 ZEEITNBRDOKMEEIZDITTAS AL TND & &
NTN3, £72, MBIZIE M ZEEPIFEALFEST, M2 ZREBETHS 2,
L7=25> THIRE R IC KV BERR IS TTE L 727 v MZEVT oxotremorine M
DRRRER S E ) TE LIZREP I SN2 b, RO X 5 REERIDN 2 Sh-,
TR b, ibotenic acid (T XV AIMMEER LV RE~M2 ) BERDO T L+ 7 208
BEESNDZLILY, RRAMFTRZESFET D M ZEED upregulation i
TWOEHERIL, ZDZE LY, M1 ZAEK agonist THD oxotremorine M (TxF L&
SRIGL. TR bOMEIMHEDENBEIE Iz L BEbh b,

SO RIZEBV T oxotremorine M DEHEIZ T, ERAEEDOBONAD SN -DiX2E
Td D DN, oxotremorine M DR ERHER F X (PMC) ~DIER L BEETE 2o Tl2®,
PMC {ZEHEZHIA L. oxotremorine M DJRIFTE 5 DREMA BIZ* 5 5%k % urethane AF
BT CTRE L7e, 2RO FIET, PMC I DHEAEIZ Y oxotremorine M D fFFT
BEZ1To72, PMC ~ORFTR S LV BEMREREILRD L2, ZOFERIL Sugaya ©
DEREA 2D EBE ¢ (B MOBERPIKICHY) 22 ) AEHMEME THD carbachol
EEAT D EHRRFOTE LIz OBREE —HKL ), PMC IZFET D M2 ZEERN
oxotremorine M X carbachol {Z X V) #li & nWBER KT TLER 51 S Z L7 FIREMEA /IR
IND, FANE~REERPRIUEN L ONDIE, oxotremorine M ASEBET 5 PMC
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D M2 ZEERERE LD EEZLNDH, TORIERRKHOMEINIH LD
FAREZEND oxotremorine M DISEFHIDFRIE & & HITRME~BITL, LWTIL, KKK
BER L= b TiZ Rk Bbhiz, £7-. oxotremorine M @ BF BfiZxt 9 % {llfix
ERBRETHERABCBVTEREENRBAS L, —F, BE&RSETIIEGEHETYH
FEME A EDHERNED L= DiE, oxotremorine M DAERIML (KIRER THRIG LT
BESR B A B3 20 & & s ER LHERRIH 2 BET 58 %) OMAEFERIC
LZOTIERVW N ERDNRS,

Pirenzepine X, L AH U 2 M1 Z&IKD antagonist TH Y, [INBHEEIZLY BF 7
v hEE.SO T v MEEE BIZBEHABDE AR A LN, BERIBEDK FTRARLNZ

2 & HERRAT R LENEIFICER LTV 2, M1 224K agonist D oxotremorine M
3 BF BEDHER A &M DRERBBEHN TV D23, antagonist T D pirenzepine b
MBIVEIZ/ER L2 Did 2 TH 5 5 A3, Pirenzepine 2 PMC (ZH RS L T LIRS
AR -T2 1%, BRI OFHRBE o IZHL XN Y AEMEZET D oxybutynin
T PMC I E L CHHERRHICEL L2d o lo e 0 S s ™ ™Il —8T 5, MEMIC
M ZBERBZEAEFELRVEDORREEZ NS, L L, BAREN~D
pirenzepine 512 L D EMEA SR L2, Zhid, AIE~ODRIZLDEEXDL
nd, KEEEIZEVT, M1 ZEED GABA ZREEIFIRICHE L TV DH v H#
EONHD, £/, GABA ZTAMITHERKFICT L, Msdiz&et LTns 0, Lz
No T, ABFRTIL, pirenzepine 23 KIMBEIZBIT LI KINAE M1 AR LERTT 5
T EIZEY GABA RZMRIE LPERRHZHG LIzt HRAEND, £%IT, M1 &KL
GABA Z &K L DBRIZ OV THIRFAT DI FETH D,

BIEE, TAYNA ~—BEROIREEE LTRALN TS EPIE, ACh BRIFE,
RRARTF RRIEAEK, HREERFINGIERAEE T, ZOFTHLELARALRL T
HDVL ACh RIEIEETH D, X DHENLT LY NA v —BEFEROEKRDIOTH
5 HEPR ST TUEEDS oxotremorine MUK &) THIHI S 7z Z &2 6, ACh RERTEFEL 7 /v
VoA = —RERCERT 28R, REBIZAEYZOTIZARVWAEE R,
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#AE

lbotenic acid % AV 7= RIIMAAERBIEEIZ LY, TAYNS = —HREROEL L - /KiEE
FhAEERL, BEREEDOTLENE LD L 2B L, TOEFALERANTTAY
NA =R R LD BIEE R RSO RAERTF IOV TEEZURITEIT-

7'-'
—o

1)

2)

3)

4)

5)

6)

wmmmmeAKJS%%EE&Mﬁmio\k%&gmnﬁ%m\%ammﬁ
THRH LT,

BT JE AL BRI & » b (basal forebrain lesion rats ; BF B¥)IX{AFT7 » b (sham ‘

operated rats ; SO Bf) I(ZLLRNFAERIBEMEEOH D 1B 51z,

Mi, M2 SRKT T=Z FTh D oxotremorine M DERIMEHNBEEHREIZL Y SO
HETIIEARO5 pmol/Sul) CHEMAREORZLBL BHR LN, BF B TIHEAE
(0.015, 0.15 pmol/5u ) THERBEMBEDOH KRB A L. BAHE (5 pmol/Sul) T
BEMEEDILEICED L _HEOERABRRD b,

M, M2 SBIEK7 T=RX N T;h D oxotremorine M ODEMIRENEEIHZSIZLY SO
BECIEEAR OS5 pmol/5Sul) THERBRBDEELBOBA LN, BF FETIHERRL
2T RTORE (0015, 1.5 15 pmol/Sul) THEMAELZHZITHA I,

M1 ZRIET VT =X N ThD pirenzepine DA RIRMEABEERGIZ LY SO BT
L& A& (100 nmol/5 ul) THEMAROEERBRNA LN, BF BHLEMAR 0
nmol/5 u!) THEREANBED b/, BF BEiE SO BT~ 1000 1 OEAR X
DHERRIGBRED bz,

ERAEZ L S22 VMEH EO pirenzepine Z AT E L7277 v M oxotremorine M
BRE5T5HE, BFEETIE, BREEOEASBRD bhvgnoT,
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7) FEHER $#X (pontine micturition center; PMC) ~® oxotremorine M (1.5 pmol/1 u 1) JBFF
BEIZLVBEREEIIRD Lz, AREFEOHIEBIZEMITRD LR,

8) PMC ~@ pirenzepine (10 nmol/1 ul) RFTEGICL VEKERIIEIZIERD LA
Mmolz, HMMREFEOHESCHLEEBIIZED LN 2T,

9) & 4 4T ~D oxotremorine M(15 pmol/1 u ) B EIZ L VIBEMEEOB KN b
hiz, FMREFEOHIEENIEREE, BEIET L Qi

10) % 4 4=~ pirenzepine (100 nmol/1 u ) AT GIZ L VIEMBEEDHE RN A5
Nz, SMREFBOHESICLERAEDOBERIC > THEBDTLENR L LT,

LLEDFE R O MR & 0 KR EICRH T2 ACh RITHERR S X (25 L
RIEICRF L TNDEEXOND, SH. AIEAEZEELZIT o1 T7 Vg < —H
FREUEFMICBV T, KMEELANY UV EREENTHH0H RIE, BEIh
DT LK VBRI DOTNENE L TWD EBbhd, ZO®RHRITL pirenzepine (2 X
VEMEINDGZE LY M ZBEEREZNTHHDOTHS EBbhd, BEHOBEHER P
23175 ACh RiL, BHIZ M2 ZERENT D LEZ O, ZHIIHERRETIZR LIE
EMEIER LT % L H#R Sz,
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BMERIDIIHIY), BEL2IEDELHEREZBY E L, ERRXEEZHHIE
PBCREAR EARU-BRIRERIHBELRLET.

. KFRIT. YARBRREE (ERAREEFBURSHFHE) Okts, HHBY
RAEEEHERICL2H0THY, BEKCHLZRLETET L & bIT, BATHK
MOBERLET,

AFREZRITTIICHID, K, HIEYE, WS 2BV ELZERREEEHW
PRBEIFHE Bl EBA, MAMABFICEHLEZRLETET L bIT, &
AMTRBPOBEZRLET,

EHIC, AFRCHEE, WiHANE E LRBRETEFEE R 6 ICWIREFF
HEDOHK, ERIZRIBHNZLET,
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