AGE-DEPENDENT EXPRESSION OF TRPM4 CHANNEL IN GUINEA PIG DETRUSOR
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ABSTRACT
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described with slight modifications [9, 10]. Surface and intracellular TRPM4
channel bands were expressed as a percent of total protein. Western blotting
for total protein was performed following standard protocol.

Isometric DSM tension recordings: Mucosa-free isolated DSM strips were
mounted for isometric tension recordings as previously described [4, 5, 6].
The effects of inhibitors of TRPM4, 9-phenanthrol and glibenclamide were
evaluated on DSM spontaneous phasic contractions and 20 mM KClI-induced
contractions. TTX (1 uM) was present throughout the experiments.
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A) Representative isometric tension recording from a DSM-J
isolated strip illustrating the effect of cumulative applications of 9-
phenanthrol (10 nM-30 pM) on DSM spontaneous phasic
contractions. B) Representative isometric tension recording from a
DSM-A isolated strip illustrating the effect of cumulative applications
of 9-phenanthrol (10 nM-30 pM) on DSM spontaneous phasic
contractions. C-G) Cumulative concentration-response curves for
the inhibitory effects of 9-phenanthrol (10 nM-100 uM) on DSM
phasic contraction amplitude (C), muscle force (D), duration (E),
frequency (F), and muscle tone (G), (DSM-J: n=6-13, N=4; DSM-A:
n=4-12, N=7-9). The two-way ANOVA analysis revealed a
statistically significant difference in phasic contraction amplitude
and muscle force between DSM-J and DSM-A [DSM-J vs. DSM-A,
Amplitude: F(1,19)=4.803, P <0.05; Muscle force: F(1,18)=4.746, P
<0.05]; asterisks denote statistically significant differences for DSM-
J vs. DSM-A (two-way ANOVA, post hoc Sidak multiple comparison
test, *P <0.05).

DSM-A compared to DSM-J. A) Representative isometric tension
recording from a DSM-J isolated strip illustrating the effect of
cumulative applications of 9-phenanthrol (10 nM—-100 uM) on DSM
20 mM KCI-induced phasic contractions. B) Representative
isometric tension recording from a DSM-A isolated strip illustrating
the effect of cumulative applications of 9-phenanthrol (10 nM-100
uM) on DSM 20 mM KCIl-induced phasic contractions. C-G)
Cumulative concentration-response curves for the inhibitory effects
of 9-phenanthrol (10 nM-100 uM) on DSM phasic contraction
amplitude (C), muscle force (D), duration (E), frequency (F), and
muscle tone (G), (DSM-J: n=10-23, N=8-10; DSM-A: n=19-33,
N=10-13). The two-way ANOVA analysis revealed a statistically
significant difference in phasic contraction amplitude, muscle force,
and duration between DSM-J and DSM-A [DSM-J vs. DSM-A,
amplitude: F(1,45)=6.054, P <0.05; muscle force: F(1,50)=4.802, P
<0.05; duration: F(1,42)=4.768, P <0.05]; asterisks denote
statistically significant differences for DSM-J vs. DSM-A (two-way
ANOVA, post hoc Sidak multiple comparison test, *P <0.05, **P
<0.01, ***P <0.001).

J. A) Representative isometric tension recording from a DSM-J
isolated strip illustrating the effect of cumulative applications of
glibenclamide (1-300 uM) on DSM 20 mM KCI-induced phasic
contractions. B) Representative isometric tension recording from a
DSM-A isolated strip illustrating the effect of cumulative applications
of glibenclamide (1-300 uM) on DSM 20 mM KCI-induced phasic
contractions. C-G) Cumulative concentration-response curves for
the inhibitory effects of glibenclamide (1-300 uM) on DSM phasic
contraction amplitude (C), muscle force (D), duration (E), frequency
(F), and muscle tone (G), (DSM-J: n=9-10, N=5-6; DSM-A: n=10,
N=6).
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predominated over its intracellular fraction (~20%) showing
conserved channel trafficking mechanisms toward the cell
membrane.

Preferential expression of TRPM4 channels within the
plasma membrane would be expected for essential
regulators of DSM cell function.

The inhibitory effect of 9-phenanthrol on DSM-A was
significantly reduced on spontaneous and 20 mM KCI-
induced phasic DSM contractions compared to DSM-J.

Collectively, our data reveal that a reduction in the
expression of TRPM4 channel protein with aging alters
guinea pig DSM function.

Future comparative studies on human DSM isolated
from patients with or without overactive bladder from
various age groups will provide insights as to if TRPM4
channel dysfunction is a contributing factor to OAB that
increases with age.



