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THE EXPERIMENTAL STUDIES OF THE
BLADDER NECK OBSTRUCTION

I. AN EVALUATION OF THE CYSTOMETRIC CHANGES
AND CONTRACTILITY OF THE DETRUSOR MUSCLE
TO ACETYLCHOLINE

Kazuo Muravama, Ken-ichi Nagano, Kouhei KawacucHi,
Manabu Takano, Tetsuo Katsumr and Kyoichi Kuropa
From the Department of Urology, School of Medicine, Kanazawa University, Kanazawa
( Director : Prof. K. Kuroda)

The influence of outflow obstruction on bladder function was studied in 17 female dogs obstructed
by a mild ligation of the proximal urethra for 1 week to 6 months, using a cystometric method. The
bladder wall tension was calculated from the values of bladder capacity and maximum voiding pressure
(MVP) by the Laplace’s law. In addition, the contractility of detrusor muscle strips to acetylcholine
was studied by means of an isometric in vitro technique.

The cystometric changes of the 17 dogs were classified into the following 4 types:

Type I showing a markedly decreased capacity and increased MVP, which was demonstrated

in 7 dogs.

Type II showing a slightly decreased capacity and increased MVP, which was demonstrated

in 4 dogs.

Type III showing an increased capacity and MVP, which was demonstrated in 2 dogs.

Type IV showing an increased capacity and decreased MVP, which was demonstrated in 4 dogs.

Type 1 was mainly manifested after the obstruction periods of 1 to 3 weeks and type II after those
of 6 months. There was no special correlation between type IV and the obstruction periods.

The bladder wall tension showed postoperatively no significant change in type I, significant increase
in types IT and III, slight decrease in type IV. As compared with 8 control dogs, the sensitivity of
the experimental dogs to acetylcholine was little different in type I, slightly low in type I, significantly
high in type III, and significantly low in type IV,

From these results, it was suggested that functional changes of the bladder resulted from the ob-

struction may be introduced by a possible concern of neurogenic factors in part.
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Table 1

urinary fract infection

duration of No. of
obstruction infected percent
dogs
1 week 0/5 (i}
3 weeks 1/3 33
3 months 2/4 50
6 months 4/5 80
total 7/17 41 %
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cystometrogram ( No.19 )
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Table 2

changes on cystometrogram

type I I m v
cystometrogram

before obst. (— A

after  obst. E--; — \ N
capacity decrease decrease increase increase

over 30% under 30%

MVP increase increase increase decrease
No. of dogs 7 ) 4 (3) 2 (2) 4 (0)

(infected)
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Table 3
duration of W 3IW IM 6M
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relaxing effect of atropine in isolated detrusor preparation

contracted by acetylcholine
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dose response curves for acetylcholine on contractions of isolated detrusor preparations
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dose response curves for acetylcholine on contractions of isolated detrusor preparations
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dose response curves for acetylcholine on contractions of isolated detrusor preparations

665

%
1200 type I (N=7) type I (4) type I (2) type IV (4)
WT ratio: 1.08 £ 0.19 173 £ 058 1.58 + 0.43 T 0.83 + 0.22
MVP ratio: 1.41 & 0.36 172 £ 037 1.23 + 0.00 . 0.85 + 0.13
Cap. ratio: 0.50  0.16 0.81 £ 0.09 225 £ 1.51 J 1.28 £ 0.13
§ 10001 (mean  SD)
£ 8001 4 .
o A H
g i ]’ l
£ ; o ol
& 6007
. l T,-"“ ol o
4001 / i/l / 1 {
[Tyl 3
200 b/ /ﬁ“ ,5/ // I’
J e ¥ I o v 1.7
e e i T -

— T . s . T T 3 T T T . i T .
107 10-® 1077 106 10~* 10~* 107 10~® 10-7 10-¢ 10~5 10~* 10-° 10-* 10~ 10-¢ 10~ 10~¢ 10~° 10-% 10-7 10~ 10-% 10-*

log concentration of acetylcholine (g/ml)

values plotted represent the mean £ SE (0—o:control, N=8)

Fig. 11

IBGI3sEpssd, I BITGIRORENRERES, I
TR B PITE RS2, TV BT S bl
CERSHERTR LTS, kP OB I OZ L & bk
NOBEBSEE IR D acetylcholine 134 5 Ktk
ECOBETI TR, I Eds ko IV Bt fBE L7z
5, I BT oBRLEY 6117z

% £

T e SEa B T 35 1) B BEREPS AR B L T,
Leppanen? (3RS ARACASE436IF, TEHEE 1261 (R
BREGLEBE 5 ), BERIREI245] (215, [EEIRE 7
# (6#1) THb, Andersen® | AISLERMEAIE E B
PESEE R LAED94BI, [ERBISIH RESEILEHEH
B 10%), BEER6F] (100%), (KRR 1241 (8
%), hyperreflexia %4501 (17%) Thbh, BRLW
PR DRI LAE 20 Fith, EEE! 1761, BERERS
fl, {EFTBR 4 FITH -7z & BTN D, Bl Ik
T, HISLIRACARE B8 1T\ TR B EDSE TS 5
WONTERNERRECLREL, ~EOEILET
#Y 3 EHCE T T A EEMA LN, EEHREED
PITNEDITENIDOVE L A 615 L REINL T
. —BRICIZERREOHRIIC X » TRERE» &
EBIRAIAE BT AL ZAONT VALY, B
Bick 2 BEHIE OB 2BE UG D s {,
Mayo 57 3K TDERNERBETHEMKOREEE

B & IREEISEEHC L L TEWERR LT & 2R
TW5., SEOLNONOIRETIZ, TEHAT1EHIE
AR OBED EHREE DO DR 2RTERER A&,
4 VI BERAE OB & BRBFE O T 2R3 {EER
BN LG, YD 2 BHIZHAROREIN & BERE
EQ LRPRUT.. AR & FAIGRESRE
A EBIT S & DODE -7, BREAEOHIMIC X
BEEMNE DHERIC DO TIZ, #NFNORTREEN
WHITE U TR TIDIITHE & Tl 7803, REIRR
ZRTRD S bEUPBHTIENAROBIOVERETH
b, B (6 wH) BTRBETH-T2. —7, EE
RRRZRUIZ 4T 25 1 BETH -2, CHISE
HHNCHEER I T 3 & S IGREER D SR L 1o
REMEIDs L, SEORRITE T REEED R
AR ZNE B D BBITET AT EELD
ni.

RERBILDEHHE, Arbuckel® DH R T DI EREF
LR, MBEEOHEMEL L3132 DHEII
B Iz iz, REERRGYD BN Eliic N33 e
DN, FeICERUT2 Leppinen?, Andersen® D
iz X tud, BRERCIIREE ST A EER
BOPBREOWERN S ENS C L, WEEER
B R EH U T CHAEREALBILT A &,
X 51T Mayo & POEMW)FRER CRILHEE & SHIRBLORIC
AR ECEBD Stz X Y, REEBYe s



666 WARACE 275

BN ERER O A E OIS D RBERIES N EE
ADNTWVWA, SRIOEBREET b B & IR
DEITRBMA R X BRI EDZUITHE 6 > /33%
BRDIsh ot U UVERERE T 4B TE
Jule pird, Andersen 5% DEEREETH COBIOD
B EBHEDIEL, 35 IHE2ETAMEEATD
5.

D D FEBEE AR D SEE 2R PRI X -
TREALEERETAC LD, BREFICHT 38
BED AU DBERE T D 5 WIS ARMEAARIT & A IEREE
Teah, ZREHEERTIZ23DE B A LN
TWALD, LG REAT A TERBZRHHTS D b5
511, Brent 59 ZHREDIEMBIFEFEDOEETLT
D& SRR TNE., TIab bLEREOREIED 5
1, 2P D T — RSB IR T 2, 20
#% @ fibrocollagenous connective tissue D # I, &
BT HOERCLS3DTHS. T HOER
(hypertrophy) {3384 (hyperplasia) IZ56fT L, ##H X
BIREEIERASOH UBICED 6N, X 5ICHOIER
OBE L BEEEOLA & AL, BRRERREZITC
B REEE D BRI ERALT % LT 5. Andersen®
13, EEIRAY S BIBEEICES 1T A detrusor hyperreflexia
OEEEUT, BBEOREBUCL 5 HRREINT S
BAIARO IEET, fERICXE B strech reflex @
BED KT & AW iZ vesical sensory input (DEENI/L
ERHRLUTOAD.

PNONITBEEIC L - TH L DL BN LR
OELRIRNTT 5 BNT, Z0OEAEOFEIHCL
T, Laplace OEMC L - THE U ICHRRF O BEDEEE
BHOBAZEA, I OICHEENTOREMLEHT
@ acetylcholine 12349 5 RG> T 3 & L
2. BRUDIEHEREREOEE O & BHRRED A
BRI TEICR, BEMEERIJICELR2BD oo
&, acetylcholine {Z349" % RLptED SREBE & LU
TEWISp-T20 s, IBIWEIRBECE» -T2 s &
b, SNEmOBLZYIinn R EN.. HITE 4
i, BREECH BB OBNERER RET 2109,
PISCBEMBEE THRESAP S C>T0A E3EAD
N3, NS RAITIRIEKEOERS 5103 1 JHER
BEOFD s E OWMERER LU EREC. U LBk
RS TUET 5 RFILEE & > Tldzuves, 1200
BEME E UT, iR UCBRET, SHEHE FOZE i
HET % 3 DL b HIOEIIT X » THERAKTI T 5
RODMEREDRML TV B EMWBALLNS. [KEE
BPRLUIC IV BT, BEREERIICED 23Dz
&, acetylcholine [Tt UC W RS » RUTZC &

6% 19814

Y, THUGBBCEENFETILDEEL 6N
5. BEMeREOBENEHRISED LR 2R U TITR
Tk, BRI #2528, X 61T acetylcholine
LU TEBWRGERR UL, CHUTEEEOAER
REDBEESL TV ATFEEIA R VD, BB 28 e
DIRNIDITEERIZTICEED 5. BRICENRED
BERD EBREED LR2RUI ITRITCE, FAU
BEEATH L 1B & 3E D, BEERCE
BT, COWEIME RO RHTRT6 nEHTH
BrEkh, FHEHOEACRERETS IO CHERIN
5. U UHEESTO acetylcholine i35 INfEH:
%, AGENOBEREE DOBEINCE LT, BB D
TRIZOPENUSERZTR UT2. COREE, BHRE
WCPEBEEE RT3 A eI ) 2 JE T A 129
i, X HEMEED acetylcholine H3MHIRE « MR AT
BHIN TR ERRE 2R L TV A, F72, ZOX
SIEERMHT TR, BMOEEID acetylcholine 139
LARZHDETHET 2 EHYEL NS,

Okada 5 3 RBEOBEHETHE LN
hypertrophic ileal segment T O MifEHT HIfE O #E
T, ZOPBIWBEEDOZNICHELTEZNE BT
%, FITKES O § AKOEZETHRAE LR BEORE
OEE®»#EY, X 5ITH# L% i 72 cholinesterase
(ChE) ¥ Dz k - T, ChE E OB RO 8
nE &3 ICHEERHEC & ChE EEoEne@EnIzC
E XY, EMERRZERNTISIT 5 EENARED hypertrophic
change O 1 DTEHEVH»E RTINS, 3 HEAHAR
B BT MR R L B 505 TS OB
(3B RO FEDSEE AR T b ] & D
ZAbR s AIREE 2 RIBT 2 4D TH 5. §HiZx 5
TR RIZEl, acetylcholinesterase Jefs 35 % OF %
DEREDBRIKONTHHA URET ATETH 5.

5] B

B SR TR AR R B B R s L3 i o
C, FENCX A EEEEERA TR UL, BYENE
AR Rl & AT | A5 6 7 A TR T
U, BEREGD BEpEeEiE 1% Laplace OFHICL - T
HEUIZ. 35 1CHENREEHYA O acetylcholine 1T
S BREIEICDOWNT, RN OERMRDAGES
Tk > THEE LTz,

BB EE R OZAL 2D ¥ D 4 BUTHRL T2,

I B ROEEND & HEHREEE (MVP)
OLRZRT O (TH).

117 AR O BERAD & MVP O ER RS
D (48,



A - 135« ERAEEMSETEEEE (1) 667

IIT 8 BERAEOHEME MVP O LR 2RT D

(258).
IVE  BRAEOENE MVP DET2RT 40
(4F0).

BRMECHN &4 E OBETE, TROZLD
Ri2 HIAETH Y, BEOTNTO RZEH (64
B BTk y, IVETEB L BRZED SN
iz,

EEREEE IR AN RTOMEICH LT, T8Ic gz
{, IMALE TIT RYCREA S »7eiEinge, IV ETEe
QW2 R LTS, acetylcholine T3 3 AR,
SHEERCILU C I RITIR B AL 2052, TTRT
FOREOCGE 2, 1 BICIAEE 5 ICE O RS EE
%2, IV BT L p IR RS 2R Uz,

CNEDORMEE b, BEEEEERRET X 5 BEHE
RBDZE LT — IR T DB S 2 - T B A RE
WRRBL TS EFA LN,

A OBEE (3 E0E MR IR RSB THE L
fo. 15 B ARGE O —I RIS ST A R R L B
HOT, ML THELTET 5.

X [
1) Leppanen, M.K.: A cystometoric study of the
function of the urinary bladder in prostatic
patients. Urol. int., 14: 226~238, 1962.
B EPHROKNENEE. B R=E
63: 727~729, 1972.
3) Jake, G. and Hoffstadter, F.: Changes in the

bladder wall muscle associated with benign

1]
~

prostatic enlargement. Urol. Res., 5: 149~
152, 1977.

4) Andersen, J.T.: Detrusor hyperreflexia in benign
infravesical obstruction. J. Urol., 115: 532~
534, 1976.

5) Arbuckle, L.D. and Paguin, A.J.: Experimental
bladder neck obstruction. I. Incidence of

vesicoureteral reflux, upper tract dilatation, and

urinary infection in rabbits. Invest, Urol., 1:
173~189, 1963.

6) Brent, L. and Stephens, F.D.: The response of
smooth muscle cells in the rabbit urinary bladder
to outflow obstruction. Invest. Urol., 12:
494~502, 1975.

7) Mayo, M.E. and Hinman, F.: Structure and
function of the rabbit bladder altered by chronic
obstruction or cystitis. Invest. Urol., 14: 6~9,
1976.

8) Brent, L. and Stephens, F.D.: A quantitative

study of smooth muscle cells in reflux, obstruction

and triad bladder. A preliminary report.

Invest. Urol., 12: 563~568, 1975.

RILFIR @ BOE O B ARSI BB ¢ 5 SR

WFZE. BWRSES, 71: 33~50, 1980.

10) Hinman, F., Boyarsky, S., Pierce, J.M. and

9

N

Zinner, N.R.: Hydrodynamics of Micturition.
p-105, Charles C. Thomas. U.S.A. 1971.

11) Hinman, F., J.R. and Miller, E.R.: Mural

N

tension in vesical disorders and ureteral reflux.
J. Urol., 91: 33~40, 1964.

12) Malin, J.M. and Boyarsky, S.: The effects of
cholinergic and adrenergic drug stimulation of
detrusor muscle, Invest. Urol., 8: 286~291,
1970.

13) Caine, M., Raz, S. and Zeigler, M.: Adrenergic

and cholinergic receptors in the human prostate,

prostatic capsule and bladder neck. Brit. ]J.

Urol., 47: 193~202, 1975.

B REGED - I BE— - BEE— - HIEXE - BN

B WA - B 2 - [k - B

— BEIFERTIS VT B B SER R LIE DR

B, WIRKEE, 26: 1093~1100, 1980.

15) Okada, K. and Okamoto, E.: Myenteric plexus

14

=

in hypertrophied intestine. J. Neuro-visceral
Reta., 32: 75~89, 1971.

16) R%E & MM IE - Z2AER - MAXZ - HE
WK T 4 Ly R EBENMHE. chE R & b
FHBEREZHOE U T, HEEERE, 8: 265~
266, 1972.

(19814 1 5 8 HZA)



