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DENERVATION SUPERSENSITIVITY OF THE DETRUSOR
MUSCLE DUE TO PROLONGED BLADDER OVERDISTENSION

Osamu Yoxovama, Kouhei Kawacucur and Haruo Hisazumi

From the Department of Urology, School of Medicine, Kanazawa University
(Director: Prof. H. Hisazumi)

The influence of prolonged bladder overdistension on the detrusor muscle was studied

in female mongrel dogs. Two overdistending methods were employed, namely, constantly

elevated hydrostatic pressure for one hour and bladder neck ligation for 48 hours. The cysto-

metrogram and urinalysis at 2 weeks after release of overdistension were compared with

the preoperative estimations.

Using the in vitro isometric technique, the contractibility of the detrusor muscle strip to

acetylcholine was evaluated in the untreated control group and the two overdistended

groups.

Prolonged bladder overdistension for one hour as well as 48 hours resulted in a high

incidence of urinary tract infection. There was no correlation between the cystometric

findings before and after overdistension. An increase in contraction response to acetylcholine

was observed in both overdistended groups.

Besides, a small contraction response to

acetylcholine at a lower concentration was observed in the group overdistended for 48 hours.

It is suggested that the observed contraction response increase was probably due to

axonal degeneration caused by a decrease in the blood supply to the overdistended bladder

wall.
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BN OBBBIRBYIER L, BEREREBOFIRG
DAt in vitro WK} 5 acetylcholine (LI FAch
EIET) T AFIRGYR ONBRIGEZ 8BS Z & T
BHL, EFOMREBLOTHRETS.
£ R A &

KRBHFICILAEE 7~10 kg OHEEMBRR L AL,
R ketamine THE:L/JEALC BlE L1, dou-
ble lumen catheter (Fig. 1) 2\ TENRREY
BB L. FEHFIOBINCIZSHECIE LT thiopen-
tal sodium %M\ 7o, BEBEPIERIEC X DISA 4
8 transducer % XU'BFNLEHH RH20 BEEKH
PHEAL, BBEOEX% Ocm H,O & L7 cathe-
ter FAE X D ORBhOREE b » THENEAE (blad
der capacity) L, ZOROEXFELT RESHE
REEE  (maximal voiding pressure : M.V.P.) &
U, BIMGEBRMEBRLITOC &  ERATR, BRI
D 2B TERL, BAERLE O 3IFCOWTE
hZEhBEF L.
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2) REFHEIEE

THEIMEFRC CENERICEL, BENETL D
2~3cm HRITRELZHEE LoD, HKfFE silicon
ring (Fig. 2) % CHHER Y 2ARBhOR-
IoEEL, BS2REBREBLIERLC. i REK
HxBh Ik 5 B CIAEROBENNEA, Bk E
HERZlgote. 48 REEIEEFIK L T silicon ring %
By URBRBE MR L. 20X 5K LCREFH
FETERFER L.

3) EALERE

B D 7THEEBAWC, ERERE RIEMECHT
% control & L7z,

ERERIRE, EESRIBEL b 2 BMIR AR L ARA TR
BEOLDOBER BV, DWTENRREYRIE
L, FOBEMNFIRG D Ach kT aRIGERE% A
BT, BrEELE. BHELUCEROET X b REh
PHREOEL X 57 10x3mm OFIRGEIH %
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Fig. 1. Diagram of the experimental model and cystometrography
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Fig. 2. Diagram of silicon ring and Magnus apparatus

16"°  10° 16° 107 16°
acetylcholine

10° 1074 g/ml

Fig. 3. Contraction response induced by Ach in a bladder strip of the control group

Fig. 4. Photograph of a resected bladder at 2
weeks after release of bladder neck
ligation. There is no evidence of blad-
der neck obstruction.
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Fig ¥ U C Magnus # (Fig. 2) %\, Tyrode
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@2 L. Fig. 3 BEABEHDO Ach i35
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IR AR BN B2 B L AR IR
2, silicon ring A5 &, £fiE dPER B¢
LR RIER BRI -1 (Fig. 4).
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Fig. 5. Short overdistension (lhr) group.
Changes of bladder capacity and
maximal voiding pressure before
and after prolonged bladder over-
distension for one hour

Fig. 6 (248K DBMBEY & & /s - ko RIFMBIC 3
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B R IR RE 5 TP 2 R, ROSRITE 7 B 3 B
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MAFORINY, BYoRS B 5 EF 4 BULEN
BEOWI®F D1, Fig. 7 CENER L SEER
B AFIRMEIR O Ach jox3 % dose-response
curve EIRL7cA, ERFHBEIEAERCHEL T
BRECEOCEILYRD BN, &< Ach 1078 g/ml
PDEoBRESTERTH 7. voiF 5, Fig. 8
TR ERE & BRERED dose-response curve TH
B, HEERMIBEE FREC, Ach 108g/ml [l FoEi
B CRECRGCRIEARD bk, ERRM R L
T 5 & RICOBREIIEN A, BB CUUE UG & R
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Fig. 6. Long overdistension (48 hrs) group.
Changes of bladder capacity and
maximal voiding pressure before
and after prolonged bladder over-
distension for 48 hours

]
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Fig. 7. Dose-response curve of the contraction
of isolated detrusor preparations with
Ach

acetylcholine
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Fig. 8. Dose-response curve of the contractions
of isolated detrusor preparations with
Ach

107" g/ml

Fig. 9. Contraction response induced by Ach in a bladder strip of the 48-hrs

overdistension group

77, Gosling 57 3R catheter V>, BENEE
BRI, FEHMIEEO junction, =) vfF
I BRI IR A LR RHE L X ieds o e &N
Tuvb. 19794 Sehn® 1} 6 BRI D BHBEY R/ -
7o rat BEHROBENMBERER I/, UBREID
TR ERECETET 5 axon OBEHMNHEL, 2
BRI FOBEMIL peak wETHELTWS. ¥
fo, SR IIEHROBTEREIKREY, 27 BB
13 axon DI EAENEENEEDLOLLVWERER &
TEELLCERRNTWE. SEbhAbhORSZ k51

FRI M TR R MRENCBHE L0
TR, EREEE, REEFL L Ach ki
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BEHBRRGER—DIDEEL LR,
B b5 b0&TH L hd, Sehn OB~NB T
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LT Ach X+ 58AKIG Tiib Cannon?®
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%. denervation supersensitivity *IZJEEN LT DX
MR IcRE, BR T2 RSB AT
B LTHY, WREBNFERCRIL BE, K&
B FE AL T\, L Liadis, BERFIR
A b5 denervation supersensitivity ZB§L
T, BXEAEOEERKC KI5\ vhbY 5 neu-
rogenic bladder DRIBEBFEMTHRNITEALE T
B, bhbho X 5 HEFRNEEY #BD7
WA BHET A - LIk X 5T, denervation su-
persensitivity % Zbic &\ 5 BT EMS B\ B
BRI X HREMD 2 » =2 X AXHE LI INT
WRWAS,  Sehn® (REAFIC T A M MR E A BRI
KA Lic Na-pump ¥MEEL, TOFER, BWRO
[EXA% 3751, X561 axonal transport HEEX
NTHEEMIT T 5 LB T\%.  Finkbeiner
H9 4%, 10~25cm H,O DEN TR & v KB
BompEgs %Kr (radioactive krypton) # s
THEL, 2EEHOMHET0~30% DMmfRD & Hic
EHEL TV A, Nemeth 519 3§ 151Ce, 35Sr, 51Cr
FRAWRERT, 20cm H,O CHEISIRENT
1126% DD % H e LT B, TDX5RE
THYBMEOmBEEIBS L C5biFTHY, bh
HhD X5k 120cm H,O THHRBLICESRL, 48
R OB LREFRAEBC LcB &Iy, 2 b DI
PRHB EBbh, SREECERC LD 55 LTH
Ihs.

Lapides!® % Harris 19 |3, pure sensory de-
nervation {Z}B\~T% bethanechol chloride T}
UVBRRIEERT EREL TW5. Ho5FoERFC
DUWTRAEE LTS, MEMEIEEIhLS
£, BHERRESEET S ORENTH Y, Lich-
C, denervation NBZ > TCEDOERE LTERR
KRR BLNWBE LD LEETES, ¥, detrusor in-
stabitity OEEL LTIt overdistension
therapy DRIC & b 5 — @M DB OThE L E R4
DHENT & 70 &b BT FEE DL & B AR T
BThoLELLIS. bk, ERICEYIIER
LR OBERL L 2B b B BT 5
DEXBBEEZ LR S,

THERECHENEBREY BT 5 BEOHRED
BYRAECBEL, EE7 XHREEOET - Shi
A% D LR ERD, BRE0~50% DR 3\ T3k
HCBVCERAEZRT LBXTW 5, BT 2
53EH (wall tension) (% Laplace OEEIHEL,
BEREPIEE, BEREA R AHBIL CHINT 5 oT, BE
REEOETCON, BHROLOT L BEWEED O
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EMAET, ThAEHCREIRSZER L - TR
Behi Bk By s Thol Fxbh
%. bhbhoER, EHkcBEDOBEMEMHRY
PERT 5 = & CREBEE B EN R S b L, £D
BOBEBRH Licb o chs s, BERICBERES
BB T, BEMERNOHEAIEVRIhDRCAL
hBBMECECO—ELBERL > B DLELHT
ERHRETHD.  OHEMKD L THREOFERIEE
BEEFEMIC X {BZE I h 5 detrusor hyperreflexia
b, bhbhoBE L denervation supersensi-
tivity ORBMF & e A O OBSEE R H T 5 Wk
NhnHEHEMIND.

S8, BERHRC R L RRNCEET S
LEBR, HEBENELL AR TERTAFETH
%. X bRk, denervation supersensitivity & de-
trusor hyperreflexia & DBFEIC DWW T HRETT5F
ETH5.

SEIDbRbhOER T, BHEBEREOBEN S
BECRERELY &6 5 LW BRAB LRI,
BRAC L 20X 5k LX I BBRENDLIAT
»%. Arbuckle!® I rabbit % B\~ TR BEDE
EHoBBREELIFR L, ERHOBAREETIER
R OHINE ARSI L B|E LT\ 5. Davies 520
B HBREBORN E. coli DRARYEAL, E
BHREDOEM% control & LT By RESEG: D
BEYERLICER BREFFFRCEHENIEL
SR EBRNT B, bhbh ORBRITRER L0 BHY
T, PiEFRFER LY, 42% (GEREESESR 25,
RESEEF7HP 3B CREEROAHEZX TR Y
BRRIREYRET O BRAP B BT 5 = L2
B hic. ZoBFEIL, Lapides?Di3 BEREHTEY
FROCE VIR, 55 WiEEcBRBEREBC TS
&, BMEEOMPE S U LA T 510 ) Tl
{, BHEMEREOREY =61, BENEED KRR L)
T g XT O MERGOREE EleT 2 &%, K
BROBRRIC 75 LTS, SHEEMEED M &
RERLOBIENE L BT HBHENDSD L Bbh 5.
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HEME BB AR ORI, R (1 BSRD), RRsRS
(48msf]) DBMHEREE fERL, MR 2B <o
BEBEAE, BMAEOZES XOFIRGEA O Ach
R B IR DBELE RN, Thic ot
mxre. BEMEAE, BMRNECBIL QIR omE L
By —EDOEAITRH L 2700 hedt, Jerksuitiy 7
Hh 6 B Bt AR oMY, BYFNY 5 Brb 4 Hie
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BRERE OB ERD . BRIIBMBEBRORRC
BOWTRBERED i, Ach X35 NERIGT
DWTE, ERERE, REHEFE DEABERCILT
HELPRKRERIMRIEEZRL, ORRREHEET
1%, Ach 1078 g/ml QAT OERER T IEREH %
b, ZoOFERE, 1979 4 Sehn BFHEL T3
BERX VETHHEBROEHLE ST b0 LH#E
#xh, bhbhofZR 1L 74212 denervation su-
persensitivity ®#/R3-b D LE L bhie.
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