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EXPERIMENTAL STUDIES ON RETROGRADE
URETHRAL RESISTANCE

Morishi Yura
From the Depariment of Urology, Nagasaki University
School of Medicine, Nagasaki, Japan
(Director : Prof. A. Kondo)

A neurogenic bladder model due to upper (Thy;) and lower (Ls) spinal cord injuries was performed
in the rabbit. The retrograde urethral restistance (RUR) was measured and changes of RUR by
bulbo-cavernosus reflex (BCR) procedure were recorded on RUR curves. The influences of intra-
muscular injection of bethanechol, buscopan, phenoxybenzamine (POB) and muscalm on RUR and
BCR-RUR were observed.

1. RUR was 37.0 cmH,O in the normal rabbits (n=20). RUR in the upper spinal lesion group
(n=12) was 42.9 cmH,0, and it was 25.0 cmH,O in the lower spinal lesion group (n=10). But
there was no statistic significance between  the three groups.

2. After injection of bethanechol, RUR elevated significantly from 25.0 cnH,O to 37.0 cmH,O in

\ the lower spinal lesion group.

3. After injection of buscopan, RUR decreased from 42.9 cmH,O to 33.8 cmH,O in the upper spinal
lesion group. But in the other groups, there was no significant change.

4. After injection of POB, RUR decreased from 42.9 cmH,O to 20.8 cmH,O only in the upper spinal
lesion group.

5. After injection of muscalm, RUR decreased from 42.9 cmH,O to 20.0 cmH,O only in the upper
spinal lesion group.

6. The results indicate that the influence of muscalm on RUR was most evident and the next was
POB. In RUR the effect of alpha-adrenergics was more dominant than parasympathetics.
7. BCR-RUR in the normal rabbits was higher than that in the upper and lower spinal lesion group. (

After injection of bethanechol and buscopan, BCR-RUR was reduced in the normal rabbits, In
the upper spinal lesion group, BOR-RUR was raised by bethanechol, but it was reduced by POB
and muscalm. No change was observed by buscopan. All drugs have no influences on BCR-

RUR in the lower spinal lesion group.

From the results of experiments, innervation concerned in RUR and BCR-RUR was discussed.
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fetkpat (BT BCR LHEE) LRi2FHEDBEGERH
BTz,

X BICEE L, HEERERACTEL2NH (AR
B S L U s Bt (TAHREED OfStR X
AHEFBZERUT, EBE, LAUBEER, TOHE
EED 3BT WL RUR & RUR itk 5 WELR
(EI'F BOR-RUR &E53) %#EL, ¥ bethane-
chol, buscopan, phenoxybenzamine (LI} POB &%
97, muscalm D 4 FE FEH% FEIT H5 UT RUR,
BCR-RUR TRz &2 LIcOTHET 5.

REMHL S TICHE

KEBEY & UT, 3~4kg ORMERFRR2T2HE
AUz, 5 b0 mmE TR VIERR L, 120

Rabbit

BHHH O OFEICL b 0.5%D %74 —n 025
mlkg (R XV EXZ—VF FY T4 ELT 10 mg/
kg) OBIRPIE S CHEE: UE 12MEOHRBEIRE, &
BRI 2 UM U _EAREEE 2B LT, RUR OHIE
i3, FINE2ERPRBLIIERTZ-T. FH D103
i, ENVIEEHERUSETES BEOE X CHEMN
FRUETL, THAHEEEEE U1z, RUR O#lER,
hH 2BREPRB LIRS T

RUR OHlEid Fig. 1 iRTTEL, HB2IEA
MREEL, RBICFT brh 7 —57 v 4B RHRE
&b 4em BAREL, IDRBEEEAB LI
Scott (DREHEE Model 10-03A (Life-Teah 1)
PERHRLT, MHEFTTRIEL. BMEKOEARE
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Fig. 1. Method for measurement of retrograde urethral. resistance

30 cm/min ‘D 2 FEE T {7/8-72. Range {3 Scm=
250 cnH,O 2w + Uiz (Fig. 1).

Filz, WEMNT S b —RELIHE, TOP #:4 Neu-
tracer % IV CTH—HIM % HAOBINCMA, BCR
PERLUCNCES HELR (BT BCR-RUR k%
) BHELIL.

BEANO FI#IE3E L AL, EbHhic BCR-
RUR @ 3 HOEEE R & - 1.

HEHNT L 5 8% 572912, bethanechol 0.1 mg
/kg, buscopan ! mg/kg, POB 2 mg/kg, muscalm5
mg/kg 2L T, RUR L7 BCR-RUR %2
FEUT. EHoRER, MOEHOBEISNI ST,
BOKXDHR%23 512D THE-12.

L 8

Fig. 2 ¢, EEFKRILB I3 b o—vORUR
&, Neutracer OB —ifijgic Xk » BCR-RUR %R

7z (Fig. 2).

FEHCBTAHEME S Table 1| 1 & D72
(Table 1).

1. ERRHCONT

control (» RUR 335 37.0 cmH,0, BCR-RUR
¥ 67.0 cmH,0 Th-Tr. EFORITHET
1z, RUR 3, bethanechol 57 40.3 cmH,O &
R bR, buscopan #HE5# T3 37.3 cmH;0 &R
7, POB #E#H T 32.3cmH0 & £ KT,
muscalm 55 Ci3 39.3 cmH,0 L0 R UT:.
Ul L2356, WTFNOEANCS VT EEZRHAYD
bz o7z,

BCR-RUR 3, bethanechol #54% 58.5 cmH,O
EIET UL, buscopan #5543 52.3cmH,O0 &{ETF
Uz, POB #¢5471369.0 cmH,O & RZ8, muscalm
BEHTIE 61.3 cmH0 ERpR0{ET U, 4 A
D5 5, bethanechol #35% X buscopan [THEEEHS
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Fig. 2. RUR and BCR-RUR.
Table 1. Results of RUR and BCR-RUR and effects of drugs
{cmHz0)
before bethanechol buscopan POB muscalm
mean+S.D.  meantS.D. mean+SD. mean+SD, meant S.D,
Normal rabbits RUR 37.0x 97 403z 1,7* 373+ 7,3* 32.3 90 393+136
(n=20) BCR-RUR 6901103 585+ 9.6 523+ 95 690%+145 61.3%12.5
Upper spinal fesion RUR 429+123 433% 7.2 338 62° 208+124° 200% 7.1%
(n=12) BCR-RUR 367109 48.8+20.0° 325+12.7 27.5+ 80% 263+ 7.7%
Lower spinal iesion RUR 25.0£102 37.0%! 1.9 215+ 87 240%xi1.4 235% 7.8
{(n=10) BCR-RUR 2.0+ 33 3.5+ 63 1.5+ 3.2 20 3.3 1.5+ 3.2

*

: statistically significant

SD. i standard deviation

= &tz (Table 1, Fig. 3).
2. BABERCOWT

control (O RUR 1%y 42.9cmH,0 ¢, EEE
DENELIE U THERERSZZIBD b o1z, HEigoik
73, bethanechol # 5% 43.3 cmH,0 &RE,
buscopan # 5 Cit 33.8 cmHO & {KTF, POBHES
%713 20.8 cmH,O & [EF, muscalm #5456 C  20.0
emH,O S{ETF Uz, #3FH T3N3 control &
U THEZE 2RI,

BCR-RUR %, control T35 36.7 cnH,O &
EEBOZNEHEUTHRIETL T &YYo
X, bethanechol ¥5%# 48.8 cmH,O +HE
DO LERAZED Y, buscopan #EHTIHAE, POB
¥WE# T3 27.5 emH,0 HEDIET %,
WEHTY 263 cemIL,0 L HFERZETE2EDIZ
(Table 1, Fig. 4).

3. TNUESRIOWT

RUR &, control T 25.0 emH,O TIEHEH
TG 22N EHBUTERBZRE b1, BYOF
#-C13, bethanechol #5# 37.0 cmH,O L FEOD

muscalm

EFEFEWIZAS, buscopan HE#TI21.5emH0,
POB #5451 24.0cmH,0, muscalm 5% Tt
23.5 cmILO 2\ Ny HEZEIBRD Zm- 1.
BCR 31044k 3 Phic 7233, BCR-RUR [
TN H 5~10 cmH,O EFPNT KL, M7 H TR
BCR-RUR 3 Usd -T2, EHNC K % 8,
WENOIERNCNT $ Wb Zad> - 72(Table 1, Fig.
5).
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W& O FEHHEER), 9785 detrucer-sphincteric
dyssynergia SR & SERRINEED R EEZ BN B X
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Fig: 3. RUR and BCR-RUR in normal rabbits (n =20)

W FALNG, $1, RECHLTEOER

2S5 HIYT, #BimiEEE TUR-Bn  (BIK
EBEDESEAIERAT), TUR-sphincter (RIHEEVH
PIB L 73 & O BB C QB £ 7
EEIE® 2 & OB BRI Iabh, iR
B DWTIEARFIRE h o7/ a®, EHiFs T X

DARAFN LD ZONTORE D S 5 W, BFEIL

a-blocker “Cdh % POB [T L A BN S L 1o
I T3,

& T A THIRRE ORI UBS DRI R OIS
X, —fiC Lewis OMFRBEMNEREE G HE &
T 505, RIEOESL 235 BTt sphinctero-
metry, FOENEREE, RENENTHER, Kk
BOHE/SEWH H1719,

BEORMZ, MRS 3 REBE 2 A
A HINT, BTHECRERTEOHEE 27BN
R 2B L C REER 2 HET A T E2EBREYL,

Z DEE 2 IR NRE & FHEE T & O TR

U, FEBENROHREHZOERS X OHR2PMsC &
DTE, HEROCS BELLIETHS EHE LT

%. %1z, conus medullaris (D activity #7373 BCR
PN RUR CERTE22L 8 HELIL. -
WTHED AR 12, RUR & RENENHHEX
(LI'F EMG &fg3) ODORMBHE®{TEV BCR &
RUR, EMG OREFHEZ2 ®EL, RUR 1 BCR
RUR OMESHEE UV THEIEHAECHEIARBTH
h, EEBMNERL UCHERNEASGHBETHIEL
1z, BRI, FERENO® 7 RERUAEER 2H
BEUT, Z0p#%T RUR 2HEETS itk bR
BEFCRITT Ch S EFIOHEL T, FREMT
B AR 2 AR 3 B0 ORECERIL TS
5 EEA, BYEBRERSIC.

HBEYOBREHTz-T, PHFHLL L, RRET
BHFHBEGBOERIBS T, HEEES LADAKT
Tk, Ub dREMERSEIANERARED <% — s
B/Bons &L, MREEBERDEFVICKBIZEGEN
ThHBHEBRBNTNS., 3 b ICRBETIERECHERA
FE RUR OHEVHET b5, SEOEGD
&5 WERAOHE 2556, MBOBER»HE A
LTI EVIREBRAVH 5. FEEBIERZOD
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Fig. 4. RUR and BCR-RUR in upper spinal lesion (n=12)

RUR DEEREICOWNT, Wit 60 OFEE RS
TEER U CHEREREHE o BB I GRS, RE OB LTk
5 BEREDIEH O EOZAY, BEREDIUET % BRI
HEds & BRI R OFRIC & D R L ick
8, R4 0 BiE 8T X 5 Rk EEBE D
BPHRIN TN EORELEETUT, #Hl4H
B dHREENIE LI TS E# 2, HE2RE
Utz RUR OHIE 2437572,

1. RUR SHRIEHHIICONT

EEHO RUR i1 37.0 cmH,O C, EABERT
it 42.9emH0 ¢ L8O HA%ZRL, THBERT
12 25.0 cmH;O L{ETFD @Hfma s Lz, ULrl, W
FEHWERRE LU THHSMCEREERED S
Ho 1z (Table 1), EFREEBICHT D2 13k £
T4 RUR OENEFB Sz MELTED,
RUR 3 HEHMIO 2 BEEEL SwE Bbh
5.

2. ®EE#HO RUR CRiZTEE

1} bethanechol T4 T

bethanechol WJRIZZEMIBRIMATH b, Wt

SPBICR B s 2 OBBEREEIEEY T XX
{HIBNT VWA, IERE, FAHMEBERIC bethanechol
PEMIETE RUR @ABOELE REEh-T2
7, TAEEFHTE T2 RUR WHERBIREF U
EAHEEECIE, RUR 128 &3 EEWERICH AT
¥ bethanechol %#5 1L T3 E{thid ohhicl{,
CAUNCHART AR ERR EERICHUETERDCS -
7212% bethanechol TCHED ERZPRULIZIDEE
A 51503, REHC—EE D denervated supersensivity
P o TERRERUIZEEABTHS .

2) buscopan {T-WNT

buscopan [ZEE8(D bethanechol & 3 WDIER %5
5 RIZR A EENTRI T H 505, RUR IR
Behb & EMRERBCENTEBRDOET 28I,
Utz T, FiED bethanechol & buscopan $¥E(MD
WEEELET L, REEFOATICH U TR S
BROBEEWH B T EBH Db,

3) POB iz T

POB v o7 &ivo Tz a-blocker OREREIC
RiTT BETOWTO MERBERESD 1, BiIR
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Fig. 5. RUR and BCR-RUR in lower spinal lesion (n=10)

BERFER MR RO BB KB T2 ORENE 2
ETXY, HREER2 WETL CEPHEEINTH
A, BEHEDOREEBICKNTIE, POB i RUR E, R

PEROERIET 2RO, ERBHOL TR

BRTIERSELERED 2T, THEERICS
WTERREILLBE NS - DI, T TRTME
BTHAZ & HiE RUR PEFRHCHETUIR
BTH-TI2), JOCREER2ETIESL5%
REIREASBTIERRETR2RI S 12EEL
5%, ENEBERTAHLNIHREZETE, RED
a-adrenergic’ agent €3 % —F& @ denervated
supersensitivity FFin& i b 1L 5.
OERBFRONWTIRBERS A DM 2 MEREZ N L
TREEICHERRIZTETEED H 50, RKiE
BENEE Of5ksZE D a-adrenergic receptor %4 L
TORMTHS ETHRED DD Y, 2FWZMED
EHZRITERENEDETWALNZ L EMD D
REBOMIUtEREEL NS,
4) muscalm {ToNT

a-adrenergics

muscalm ¥, —f#4# tolperisone hydrochloride &
BU, TS X EMORRCERLEL LTS
v FATER 2N U TRWEEER 2R3 £ Ebh,
B AR SER CH ORME 2 T $ TRy
AHITEAIN TS,

REEHBF T RS X OHRHEID compo-

nent 2ZATHE H, REREE curare Tk b L
BRI IZMERT B L0 I RETHD D, FZIIHIE
#ITH% muscalm %My RUR WRiTs B2
NTHIz, ERE, TURERTERLELERR
W1z, BMEERTIIERCET Uz, THEES
BT, BREVREP-TtCE3ERTYS
P, EFFCSWTEBRBREBL TV 239 Td
A6, muscalm ¢k Y ZDERS% block i
RUR 2ET3% i33CTh5. ULhL muscalm i3
curare (DL 5 ICEHEHEHBEAH%Z block 3 2 3EH|
Ti2/’zL, HLETIHFHMB L LA OHRIRI/ER U
THBIERA2RDTOT, 50> EREREOH
BICk hIERBETIE RUR BIET Lisholz 80
EA5. LAEERTsT 5 RUR ORI Bkl
BT 2 REORKISHNEICL 2 4 DEEA LN,
C DRI TTHE U T2 RS REDS muscalm & b §8%
phitzich EEBLLNS.

LI E, parasympathomimetic 5k {8 parasympa-
tholytic, a-adrenergic blockade 73 & IFICH X P /it
$BH muscalm OEFFIHET RUR Z2HIE UTHEE,
BEERPEEL D BN TR T E L™, Rk, R
R, AR P ZETEERT WA E
DR XNz (Table 1, Fig. 3, 4, 5).

3 EOMBOTNOBE RN LBERIICE
WTODEILORBE» R 5 &, parasympathetic agent
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Tdh % buscopan TiZ¥H 9.1 emH,O (21.2%) @
{&F %, a-adrenergic agent Tdh s POB T3 22.1
cmH, 0 (51.3%) DETF %2R L1z, muscle relaxant
Cd % muscalm Tl 22.9 cnH,O (53.3%) L&D
ETBEBETH-72. UIzd¥-T, RUR AL T
IR T D 5 IR IS S B, DVWTRRE
HRETH h BIZZRRO BEXES Lne BAL
2.

McGuire 52013, 2 % U KBIEEC IR
#RED preganglionic fiber 2 BRI S % & BEHED
UG & FIREIT, JREREQETSEC 52 L 238D,
T DERERNED 22l propanolol ¢ block HSAIRET
b1z EBWEL, REO adrenoreceptor [FEISZREH
BT X K] neuron BRZIT T B LTS, /D
e § 7z, AMC#WLT urcthral pressure profile
(UPP) 0P 21375\ BIZHE DS a-receptor T8
BrRZTCERREL TS, ZUTRERNEET
5 3MOMBEDS b, a-adrenergic HE D BN TH
ST ERELTNBDS, Thbix UPP L inbid
static /S EQRIFEETD H REDIWAFDOHEE UT
RBCEVTEZOICHLUT, EED RUR ZHTT
BEOEAICIS 5 REDORIGHNER LT b, HE
BEOMRIC L AREROERICLS D EEATS.
RUR CREBERBEOVWTORERZRETS3DT
Y, RERED? bELBOATEEALLNIER
ST LD REAERINC & 2 BIEOELHE: b EH
KHbhizdDEELA.

3. BCR-RUR (oI T

conus medullaris (O activity »Z%¥i 3% BCR
BER L UTE, fE3RL bR 2 IFNTHA U BIEL
(THTIRER) 2EHET5C &1t D IIMES & ©
NHsOHEE R R 007z, RUR flsERIZ, BOR #E
23735 2 LIRE DHED EFEBED NG, s
BN O IEcES S BhThh, 0 FED
BCR DMEMNRERLLTTINTNE T LR TTR
WEPINTNA.

BCR-RUR OEEEANC L 5 BE R LTz #4,
ERBT A LAHIREE, TABEEHL L IKETLT
Wiz (Table 1), THEEHBHVBETLUTWIC EEE
ETE5H, EABRBRCBOWTEETU T DR
conus medullaris (D activity H»5EZ L TEHELH
720, D2, 2T bohF—~FuRERLULTE
KLU THRELD L b ORKBd-T2CE, A&
NTHBRORBTHTAEARELRKTH -T2 272
ENEREREEZBZ OGNS, BCR R2HUET 2HEIIIH
7 — 7 v OEECME, BEEE, EREEZ ST

T3 L IHEHBBETHS. .

HRORITT BETIX, EHE B T bethanechol,
buscopan & $ IT{ET L, LAEGEICIVT betha-
nechol "Gl &, buscopan Tk &2k {, POB,
muscalm CGETAMHED Nz, TAEEBERIC T
13, BCR-RUR HSHBEULIZORDTHIHT, T
N BINTEL EYOBBIRD sh- 1z (Table 1,
Fig. 3, 4, 5).

Yalla 52043, UPPZ U THISETT & 5 SHERID
O EHEMRREANCNT A G2 TSR, SAEK
HCh HAEEEO BEMH B & BEL T, BCR
@ effector TH AHERN b REHREDS T2l B
BIMEOBER ST TNAZERRLTEY, EED
BEEI—T A, UL, BCR Tk - TIHET
BAERES b AR, BIZCRERE, BEMEO=82
FTEERITITNALEEZELLNS.

# B

HEVER B R 2 VT BRI L T E I &
AAFRERMEBEEE 7 0 2 (ER LT, TN REE
(RUR) %3l UEKIz BCR #E2fi25 c 2tk
h BCR-RUR Z#EEULZ. T2, TN5DEF NI
bethanechol, buscopan, POB, muscalm (D% FEHEA]
»#51, RUR #5178 BOR-RUR iz d 8%
WE L, DIFIGRN5 X 5 SR %2ET1.

1. IEEEHICELT % control @ RUR 134 37.0
+9.7 cmH,O TdH -7z, LAEBE T 4294123
em¥LO ¢, FHEHRTIE 2504102 cmH,0 T
HoTods, TEECHELTHEL SCEEERS,
-7z,

2. bethanechol @ RUR i XiT3HETIZ, EF
B, LAHEEEE $1C% control O RUR &L,
bethanechol #EFIHITIWTHEREIL /L - 1225,
TRHESE TN TR, control @ RUR 25.0 cnH,O
iU, bethanechol #E# 37.0 cmHO 2 HED
ERZEDTC 7

3. buscopan (0 RUR RIFTEHETIX, TEE,
TAHEBREE 1T control [Tk L THEE /2h> -
1253, LAHEEENITI YT control (O 42.9 cmH,0O
L 33.8cmHO EHEOERE2RUI.

4. POB @ RUR [CRd#HE TR, LOHELHE
12T control (D 42.9 emH,0 z3t U 20.8 cmHO
LEBOET2RUT. D 2B TIRERIRDI,»-
1.

5. muscalm (O RUR [T }iT9 28T, LAEE
BBV THBOET 22y, RUR & 42.9 cmH0
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5 20.0 cmH,O0 ~E{ET LT

6. control ¢ BCR-RUR 1, LAHEERE T
BEHEIEERIVETUTE ), EHORKITT
BECI, IFRENTIU T bethanechol, buscopan ¢
BREOET %Y, LAHEEE 1w Tid bethane-
chol G L&, POB ¥k (8 muscalm TET LTS5,
buscopan TREBLE(LEED b7z, THIEE
HTRENOREIS SNisho T

P BRSPS, RUR RIREOTEAERE, B
g, ARMEOZETEL2ZTE D, BEMESR
D5 5T a-adrenergic OYEAWEMNTH S &L EL
Bhiz. %7z, BOR-RUR (3 REEE OE & R
BB OIUEIC L 5B 2ER TS 30TH Y, H
BRI & MR O E OSSR NI

MERZ AW HKD, HIREMEEEEEBD - - BHIER
BRCEHB L. HBARICOERIZ1978FHEE6E H A
WERER LML BOTRE LK.
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