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Aims of Study:

Although urinary incontinence is a common problem in the ageing population, selective drug therapy is not
yet achieved because of complex receptor responses in the urinary bladder. Drugs that modulate
cholinergic receptors are considered to be therapeutically effective. There is still a need for more efficient
drugs to be developed. Screening new agents for the purpose of development of new drugs requires
animal models in which the in-vivo and in-vitro responses are comparable to those in human bladder.

As in human bladder, detrusor contraction in pig is predominantly regulated by a cholinergic mechanism.
The aim of our study was to investigate the effects of propiverine on electrically stimulated strips of detrusor
smooth muscle. The anticholinergic drugs oxybutynin, tolterodine, and atropine were used for comparative

purposes.

Methods:

The muscle strips were mounted in organ baths containing oxygenated Tyrode’s solution. After two 10 min
periods of exposure to carbachol (1 uM) followed by 30 min of re-stabilisation, the muscles were stimulated
electrically (stimulation parameters: amplitude 60-80 mA, duration 5 s, frequency 30 Hz) and drugs were
added in a cumulative manner beginning at 10™"° mol/l for atropine (10'9 mol/l for the other agents) and
increasing in steps of one log unit. At the end of each experiment, the muscles were exposed to
tetrodotoxin (1 uM) in order to block nerve conduction. A sigmoidal dose-response curve was fitted to the
data (GraphPad Prism).

Results:

All drugs attenuated the contractions induced by electrical field stimulation (EFS) in a concentration-
dependent manner. With exception of atropine, maximum inhibition of EFS-induced contractions was
between 88 and 92% and was obtained at 10™ mol/l. The respective values for atropine were 79 % at 10°
mol/l. Tetrodotoxin further decreased the amplitudes of EFS-induced contractions to 15 % (atropine), 4 %
(propiverine) and 2 % (tolterodine, oxybutynin) of pre-drug control revealing a non-cholinergic mechanism
of muscle contraction. The differences in responses between atropine and the other drugs correspond to
an atropine-resistant part of bladder contractility. Comparing the 1Cs, values the following order resulted
(95 % confidence interval; umol/l): propiverine 16.5 (6.9 - 39.6) = oxybutynin 5.5 (2.7 - 11.0) = tolterodine
4.8 (1.8 - 12.7) > atropine 0.012 (0.006 - 0.022). The Hill coefficient for tolterodine and oxybutynin was < 1

implying more than one site of action involved.

Conclusions:

As expected, atropine reduced only about 80 % of bladder contractility after EFS. From the similar I1Cs



values for propiverine, tolterodine and oxybutynin it is concluded that they have comparable antagonistic
effects in this model which is consistent with their in-vivo effects in mini-pigs (1). However, tolterodine and
oxybutynin seem to be markedly different from the mode of action of atropine. This is in contrast to
published data on tolterodine where a simple competitive blockade of bladder cholinergic receptors was
postulated (2). On the other hand, according to published data propiverine was shown to affect cholinergic
receptors and additionally possess a directly muscle-relaxing effect (3).

EFS-induced contractions in porcine urinary bladder muscle strips are a reliable model to screen for drugs
affecting bladder contractility. The drug effects can be confirmed in a validated in-vivo model of the same

species.
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