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Functional roles of TRPM1 channels in rod pathway of the mammalian retina
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Retinal rod bipolar cells (RBCs) depolarized approximately 20 mV as the
temperature was raised from 22 to 34 . Both the frequency and amplitude of EPSCs observed in
the All amacrine cells, that are post-synaptic to RBCs, increased at a higher temperature, and that
the electric charge of EPSCs at 34 was about 4.3 times greater than that at 22 . The increased
frequency of EPSCs at 34 decreased by adding ruthenium red (RR), which is a TRP channel
inhibitor. Similarly, the EPSC amplitude increased at a higher temperature, but was partially
inhibited by RR. In TRPM1 KO mice, only the amplitude increased significantly at a higher
temperature. Our findings indicate that the TRPM1 plays a role in the glutamate release frequency
from RBCs at physiological temperature. It is likely that the body temperature may expand the
dynamic range of glutamate release from RBCs by increasing the open probability of TRPM1 channel
contributing to scotopic vision.
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