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Properties of Glutamate Taste Receptors on Fish

Yusuke TomiTa, Akira Furuvama, Yoshiei MUNAKATA
Kenji Onsuca and Takayuki MaruUI

Gustatory systems of the carp, Cyprinus carpio L., are most sensitive to amino
acids, and the threshold for L-Glu-Na (.-MSG) is down to 10 nM being lower
than that of neurotransmitter in the brain. In mammals, there are a couple of
reports concerning the existence of two receptor types for L-MSG, i.e. metabotropic
and ionotropic glutamate receptors (mGluRs and iGluRs). It has been tentatively

revealed by us with molecular biological techniques that gustatory receptors on carp

haven’t iGluRs. Neural taste recordings were attempted in the species by applying
several ligands for the GluRs of the brain. The gustatory system of the carp were
not responsive to D-Ser but antagonists (NBQX and D-AP V), and didn’t show the
enhancement of taste responses for L-MSG by Gly.

In conclusion, there might be completely different type of gustatory iGluRs from
those in the brain, or there is no iGIuR in the taste system.
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Table 1 Specific ligands for iGIuRs in the brain, which were used in this experiment.
Abbreviations : D-APV, D-2-amino-5-phosphonovaleric acid ; NMDA, N-methyl-D-
Aspartate ; AMPA, DL- a —amino-3-hydroxy-methylisoxazole-4—-propionic acid ; KA, Kainate ;
NBQX, 2,3-Dioxo-6-nitro-1,2,3,4-tetrahydrobenzo[flquinoxaline-7—sulfonamide.
Table 1
iGluRs Non-NMDA receptors NMDA receptors
AMPA KA Glu site Gly site
Selective agonists NMDA Glycine
D-Ser
Non-selective agonists Glutamate Glutamate
AMPA
Kainate
Selective antagonists NBQX (1 M) D-APV
Valve, MCT-3T, m#&EX) TUDZE L TRAT 2T VAT 35412130.1N ONaOH
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Fig. 1 A : Typical integrated taste responses to L-MSG

and its agonists with TmM. L-Ala was shown as
a standard response.

B : Average response magnitudes of L-MSG,
NMDA, KA and L-Ala as a standard.

C : Dose-response relations for NMDA and KA.
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Fig. 2 Cross-adaptation experiments among L-MSG
and its agonists or antagonists.
Framed rectangles of chemicals indicate

adapting solutions in each experiment.
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Table 2 Comparison of responsiveness for several ligands to GluRs between taste and neurotransmitter.
Table 2

Stimulus L-MSG | NMDA KA D-Ser Gly NBOX
Receptor Types or

D-APV
iGluRs in NMDA Glu site + + n n n n
the Brain Receptor Gly site n * n o+ +% n
Non-NMDA | AMPAR. + n + n n
Receptor KAR. n + n n n
Taste GluRs in Fish + + + n'® + +

*, potentiation; +, excitatory response; n, no response.
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