
54 
McCarthy 
Kanai A1 
1. Universi
 
STRETC
PROMOT
REVEAL
 
Hypothesis 
Antimuscari
(ACh) is not
using novel
urothelial m
there was 
carbachol, b
urothelial m
 
Study desig
Bladders fro
harvested a
intact or pa
and voltage
chamber, w
tension tran
°C, stretche
activation ti
analysis.  T
solutions fo
10% of resti
 
Figure 1. Sc

Results 
SCT bladde
amplitude, h
increase in 
increase in 
of control, n
activity (Fig
surface in n
regions rep
The optical 
removed or 
 
Figure 2.  E
 in normal a

C1, Roppolo

ity of Pittsbu

CH DEPEN
TES DET

LED USING

/ aims of stud
inics are effec
t thought to be
 optical techn

muscarinic rece
increased str
blocked by at
uscarinic rece

gn, materials a
om normal ad

and cut from o
rtially denude
e-sensitive (1

where the bas
nsducer.  The 
ed to 1 g of ten
me-points for
he schematic 
r final working
ing length) or 

chematic of op

er preparation
high frequency
Ca2+ and vol
the amplitude

n=4; Stretch: 7
gure 2).  The 
normal adults,
resent initiatio
and contractil
when 1 uM at

Effects of low-d
and SCT rat bl

o J1, Ikeda Y

rgh, 2. Imper

NDENT AC
RUSOR O
G OPTICA

y 
ctive in patient
e released fro
niques, sugge
eptors in the b
retch-induced 
ropine or abo

eptors are the 

and methods 
dult (3 month
utlet to dome 
d of the muco
0 uM Di-4-AN
e of the bladd
bladder shee

nsion and ima
r up to 256 op
for the optica

g concentratio
by the additio

ptical imaging 

ns showed hig
y contractions
ltage activity a
e and frequen
79±18% of con

isochronal m
 while in SCT
on sites, while
le responses t
tropine was ad

dose carbacho
ladders  

Y1, Zabbarov

rial College L

CTIVATION
OVERACT
AL IMAGIN

ts with overact
om efferent bla
est that stretch
bladders of bo

spontaneous
olished by rem

site of action 

hs old) and s
along the dor

osal surface.  
NEPPS) dyes
der was secu
ets were perfu
aged from the 
ptical action p
l imaging set-

ons.  The prep
on of low-dose

setup with a S

gh amplitude,
s observed in 
across the m
cy spontaneo
ntrol, n=3).  N

maps showed 
T bladders the
e increasing d
to carbachol a
dded. 

ol and stretch 

va I1, Haged

London 

N OF URO
TIVITY FO
NG 

tive bladder s
adder nerves 
h releases ac
oth normal and
s detrusor co

moval of the u
of antimuscar

pinal cord tra
sal aspect to f
The bladders

s.  After stai
red to a fixed

used with Tyro
mucosal surfa

potentials and
-up is shown in
parations were
 carbachol (50

SCT rat bladd

 low frequenc
normal adults
ucosal surfac

ous contractile
Normal adult b

that Ca2+/vol
ey arise from a
darker regions
and stretch we

on spontaneo

dorn-Smith N

OTHELIAL 
LLOWING

ymptoms duri
supplying the 

cetylcholine (A
d spinal cord t
ontractions wh
rothelium.  Ac

rinic agents. 

ansected (T8-T
form a sheet. 
s were then st
ning the blad

d platform with
ode’s solution 
ace.  Isochron

d intracellular 
n Figure 1.  D
e stimulated u
0 nM). 

der sheet 

cy spontaneo
s.  Stretch and
e of the SCT

e activity (Carb
ladders did no
ltage transien
a single initiat
s represent p
ere abolished 

ous contraction

N1, Fry C2, B

MUSCAR
G SPINAL 

ng the filling p
detrusor.  Pre

ACh) from the
transected (SC
hich could be
ccordingly, ou

T10, 2 weeks 
 The sheet pr
tained using C
dders were tr
h pins while d
(95% O2 and

nal maps were
Ca2+ transien
rugs were add

using small inc

 

us contraction
d 50 nM carba

T bladders.  T
bachol: 124±5
ot show the sa
nts occur rand
tion site in the

progressively l
when the uro

ns 

Birder L1, De

RINIC REC
CORD IN

phase, when a
eliminary resu

e urothelium th
CT) rats.  In S
e mimicked b

ur aim was to 

postoperative
reparations we
Ca2+- (10 uM 
ransferred to 
dome was con
d 5% CO2, pH
e generated fr
nts using cros
ded to the bat
crements of s

ns, in contras
achol caused 

This correspon
56% increase 
ame degree o
domly across 
e dome (Figur
longer conduc

othelial/lamina

eGroat W1, 

CEPTORS 
NJURY—

acetylcholine 
ults, obtained 
hat activates 

SCT animals, 
by low-dose 
determine if 

e) rats were 
ere either left 
Rhod-2-AM) 
a recording 

nnected to a 
H 7.35) at 37 
rom the local 
ss-correlation 
th from stock 
stretch (up to 

st to the low 
a significant 

nded with an 
in amplitude 

of increase in 
the bladder 

re 3).  White 
ction delays.  

a propria was 



 

 
Figure 3. C
mucosa den
 

 
Interpretatio
In SCT rat b
This coordi
urothelium 
suggesting t
 
Concluding 
The results 
of urothelial
activates do
dose carbac
play a signif
 
FUNDING: 
ANIMAL SU
approved b
 

Ca2+ isochrona
nuded region) 

on of results 
bladders, optic
nation may a
was essentia
that muscarin

message 
suggest that 

l muscarinic re
ownstream sig
chol was sign
ficant role in d

 NIH/NID
UBJECTS:  
by University 

al maps from 

cal mapping re
account for t
al for the st
ic receptors o

the urothelium
eceptors.  Fu

gnaling pathwa
ificantly increa

detrusor overa

DDK and Pfiz
This study

of Pittsburgh

a normal adu

evealed a cha
he high amp
tretch and c
n the urotheliu

m is required f
rthermore, tha
ays to enhanc
ased in SCT r
ctivity. 

zer Inc. 
y followed the
h Institutiona

ult and intact 

ange from un-
plitude low fre
carbachol-med
um have a role

for enhancing 
at ACh is rele
ce intrinsic det
rats compared

e guidelines 
al Animal Car

and denuded

-coordinated to
equency cont
diated enhanc
e in modulatin

spontaneous 
eased from the
trusor contract
d to control bl

for care and
re and Use Co

d SCT rat bla

 

o single-site in
tractions.  Th
cement of s
ng detrusor co

detrusor cont
e urothelium i
tions.  The res
adders.  This 

d use of labo
ommittee 

 

adders (Red b

nitiated contra
he presence 
pontaneous c

ontractile activi

tractions via th
n response to
sponse to stre
increased se

oratory anima

box indicates 

actile activity.  
of an intact 
contractions, 
ity. 

he activation 
o stretch and 
etch and low-
ensitivity may 

als and was 


