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Metabotropic Glutamate Receptor 5 Contributes to Physiological and
Nociceptive Sensory Processes in the Urinary Bladder
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Abstract: Metabotropic glutamate receptors (mGluRs1-8) are members of the G protein—coupled receptor (GPCR) superfamily and they have
been implicated in processes requiring synaptic plasticity such as learning and memory, neuronal development and neurodegeneration. mGluR5
is distributed throughout the central nervous system including areas involved in nociception and in unmyelinated sensory afferent terminals as
well, suggesting that mGluR may play a role in pain sensation. The present study aims to delineate the role of mGluR5 in physiological and
nociceptive sensory processes of the urinary bladder. In vivo cystometry observations in the rat showed that the mGluR5 antagonist, MPEP,
significantly raised the voiding threshold. In pentobarbital —anesthetized rat, MPEP attenuated the motor responses of the abdominal muscle
induced by rapid noxious distension of the urinary bladder. The effect occurred in a dose —dependent manner and was reversible. In the
isolated mouse bladder/pelvic nerve preparation, we recorded the bladder afferent nerve discharge in response to ramp distension of the
bladder. In preparations taken from control mice, MPEP (0.1 to 100 wM) failed to induce significant changes in the pressure— nerve response
curve. In preparations (n=5) taken from mice pre—treated with cyclophosphamide (125 mg/kg, ip, 24 hr before experiment), MPEP (0.3 M)
depressed the high threshold afferent discharge. In in vivo studies, MPEP (1 mol/kg, ip) significantly attenuated the leg withdrawal frequency
in response to von Frey hair stimulation of the paw in cyclophophamide —treated mice but not in normal control mice. These observations
indicate that mGluRS is unlikely to be involved in peripheral mechanosensory transduction in normal bladder, but rather may play a role in
central processing of the peripheral afferent inputs. Peripheral and central mGluR5 appears to be up-regulated in cyclophosphamide—induced
cystitis and may therefore be potential therapeutic targets for visceral hyperalgesia and functional disorders.
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Fig. 2 MPEP attenuates visceromotor responses
(abdominal muscle contraction in response to bladder distension) in rats
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Fig. 3 Dose-related effects of MPE
responses in rats
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Fig. 5 The effects of different concentrations of MPEP
on the mechanosensory responses of bladder afferents
in normal and cyclophosphamide—-treated mice.

A, B and C are the pressure—afferent response curves of the urinary blad-
der before and following treatment with 0.3 to 3 M MPEP in the control

0.3~3 M MPEP
(125 mg/kg, ip)
MPEP -

mice; D is the pressure—afferent response curve of the bladder in animals
pre—treated with cyclophosphamide (125 mg/kg, ip), which is lower in the
presence of MPEP (0.3 M) compared to the control; but note that the ef-
fect of MPEP was statistically insignificant (n=5, P>0.05).
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Fig. 6 Referred hyperalgesia in cyclophosphamide
(CPP)-induced cystitis
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Fig. 7 MPEP attenuates referred hyperalgesia in
cyclophosphamide (CPP)-induced cystitis but did not
affect baseline nociception in normal animals
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