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Functional expression of osmosensitive cation channel, transient receptor potential
vanilloid 4, in the vestibular system
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TRPV (tr%nsient receptor potential vanilloid) 4

We investigated the expression of transient receptor potential vanilloid (TRPV)
4, a non-selective cation channel, in rat vestibular ganglia (VG) neurons TRPV4 RT-PCR product was
amplified from the mRNA of VG neurons. In situ hybridization confirmed that the neurons expressed TRPV4
mRNA. Immunoreactivity for TRPV4 was localized in VG neurons. In Ca2+ imaging experiments in primary
cultures of rat VG neurons, 4a -PDD caused an increase in intracellular calcium ion concentration
([Ca2+]i1); this increase was almost completely inhibited by ruthenium red, a selective antagonist of TRPV
channels. Similarly, hypotonic stimulation induced a significant increase in [Ca2+]i that was blocked by
ruthenium red. Our histological and physiological studies reveal that TRPV4 is functionally expressed in
VG neurons as an ion channel. TRPV4 in VG neurons might participate in vestibular neurotransmission as an
osmoreceptor and/or mechanoreceptor.
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(TRPV4: 258bp, Bactin:
298bp)
TRPV4 forward:
5-CTATCTGTGTGCCATGGTCATC-3
TRPV4 reverse
5-AGACACAACCACCAGCACTGAG-3
Bactin forward
5-GATCCTGACCGAGCGTGGCTACA-3
Bactin reverse

5-AGCGATGTCAACGTCACACTTCA-3

in situ hybridization
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cRNA hybridization 24 48
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Anti-TRPV4 antibody
(Rabbit polyclonal, ab39260, Abcam)
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in situ hybridization
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