Incont Pelvic Floor Dysfunct 2008; 2(4): 149-150

Review

Antimuscarinic Drugs in Detrusor Overactivity and Overactive Bladder

Syndrome: Motor or Sensory Actions?
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ABSTRACT

Traditionally, antimuscarinic agents are thought to exert their in-
hibitory effects on detrusor muscle contractions and have therapeutic
benefits on detrusor overactivity and overactive bladder. However,
recent studies have demonstrated that the major mechanisms of
antimuscarinic agents are on the regulation of afferent activity during
the storage phase of micturition, instead of efferent activity during the
voiding phase. Key words: muscarinic receptor, overactive bladder,
urinary incontience

INTRODUCTION

Overactive bladder (OAB) is a syndrome characterized by symp-
toms of "urgency with or without urge incontinence, usually with fre-
quency and nocturia" [1]. OAB is estimated to affect 17% of the adult
population in the United States as well as Taiwan, and is ranked among
the 10 most common chronic conditions [1-3]. Worldwide, the drug
treatment for OAB includes antimuscarinic agents [2], which clinically
act to increase bladder capacity and decrease urgency during the
storage phase when there is normally no activity in the parasympa-
thetic nerves [4]. Traditionally, antimuscarinic agents have been thought
to inhibit detrusor muscle contractions, mainly through suppression of
the muscarinic Ma receptor subtype [5]. However, recent studies have
demonstrated that the mechanisms of antimuscarinic agents are on
the regulation of afferent activity during the storage phase of micturition,
instead of efferent activity during the voiding phase of micturition [6].

BLADDER AND MUSCARINIC RECEPTORS

A previous study using radioligand-binding studies with [*H]
quinuclidinyl benzylate ([*H]JQNB) demonstrated that mAChR
(muscarinic acetylcholine receptor) density in the human bladder mu-
cosa was equal to that in the detrusor (7]. Furthermore, mRNA for all
mMAChR subtypes in the human bladder has been shown to have a
predominant expression of M2 and Ms receptors [8]. In addition, Tyagi
et al found a receptor population of 71%, 22% and 7% for M2, M3 and
M1 receptors in detrusor muscle, and 75%, and 25% for M2 and M3/Ms
in the mucosa by using a competitive-binding assay in the human blad-
der [9].
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ANTIMUSCARINIC MECHANISMS OF ACTION

The urothelium has been considered a simple inert barrier to pre-
vent the leakage of urine, which causes irritative voiding symptoms by
stimulating the submucosal nerves or detrusor, when it passed the
barrier. However, the urothelium is metabolically active, and recent stud-
ies have reported that it acts as an important regulator of bladder con-
tractility and/or sensation [10]. It has also been reported that bladder
urothelium can release acetylcholine (Ach), and mAChRs are located
on the urothelium [9]. The non-neuronal Ach can activate mAChRs on
nearby bladder nerves, smooth muscle and myofibroblasts as well as
autocrine/paracine function to activate cholinergic receptors on the
urothelial cell surface. The basal release of Ach from the urothelium
increases with age and stretch [11]. In the case of OAB, the release of
Ach from the urothelium during the storage phase of micturition can
activate the muscarinic receptors in the urothelium, which trigger the
release of urothelium ATP and nitric oxide and lead to activation of
afferent pathways [12]. Thus, blocking the urothelial muscarinic recep-
tors could act indirectly to reduce afferent nerve activation and there-
fore decrease OAB symptoms. A recent study revealed that intrave-
nous administration of darifenacin, an M3 selective muscarinic
antagonist, reduced bladder afferent activity [13]. Thus it appears that
the beneficial therapeutic effects of antimuscarinic drugs may be par-
tially mediated by their actions on sensory nerves.

Kim et al demonstrated that intravesical antimuscarinic agents
suppressed a carbachol -induced intercontraction interval reduction,
but had no effect on normal bladder storage and contractile function
[14], thus separating the local inhibitory effects of antimuscarinic agents
during the storage phase from a reduction in voiding pressure.

After oral administration, differences in the structure of the
antimuscarinics result in varying degrees of inactive and active me-
tabolites of antimuscarinic agents in the urine [15]. Ingestion of trospium
results in excretion of 60% of an active metabolite into the urine, which
has shown a significant inhibitory effect over tolterodine LA and
oxybutynin in a rat model of detrusor overactivity [16]. Solifenacin suc-
cinate has approximately 15% of active compound excreted into the
urine compared with 3% and <1% with darifenacin and tolterodine LA,
respectively [15,17]. Not surprisingly, a previous study showed that
urine collected after taking solifenacin suppressed carbachol -induced
detrusor overactivity, but this effect was not seen in the darifenacin
and tolterodine groups [17]. Taken together, these results suggest that
antimuscarinic agents excreted into the urine might have different de-
grees of local inhibitory effects on muscarinic receptors in the urothelium
and suburothelial sensory fibers and suppress bladder overactivity.
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Finney et al analyzed 14 original articles which contained
cystometric data on both the filling and voiding phases in patients with
OAB before and after antimuscarinic treatment [18]. They found that
after antimuscarinic treatment, variables associated with storage, such
as the first desire to void and the maximum cystometric capacity, were 8.
significantly improved in the vast majority of studies, and variables
associated with voiding, e. g. the detrusor pressure at maximal flow
rate (PdetQmax) and Qmax, were not significantly changed. They sug-
gested that the beneficial effects of antimuscarinics are due to im-
provements in bladder sensory function. 10.
CONCLUSION
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Recent studies have demonstrated that the major mechanisms of
antimuscarinic agents are on the regulation of afferent activity during
the storage phase of micturition, instead of efferent activity during the
voiding phase.
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