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Opioid subtype-dependent regulation of inhibitory synaptic transmission and
excitatory propagation in the rat insular cortex
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Pyramidal and GABAergic neurons in the rat insular cortex (IC) were recorded
by a multiple whole-cell patch-clamp technique. DAMGO, a mu opioidergic agonist, reduced unitary
inhibitory postsynaptic currents (ulPSC) amplitude in fast-spiking interneuron (FS)-FS connections
without a significant effect on FS-pyramidal cell (Pyr) connections. The delta opioidergic agonist,
DPDPE, reduced ulPSC amplitude in FS—FS/Pyr connections. U50488, a kappa opioidergic agonist, had
little effect on ulPSC in FS—FS/Pyr connections.To assess the opioidergic effects on the cortical
circuits, we obtained in vivo optical imaging. DAMGO suppressed the amplitude of cortical excitation
induced by electrical stimulation of the upper molar pulp. In contrast, DPDPE increased the
amplitude of excitation. These results suggest that mu opioid receptor (MOR)-induced suppression of
excitatory propagation in the IC is an underlying mechanism of the powerful analgesic effects of MOR

agonists.
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Fig. Effects of DAMGO and DPDPE on cortical excitatory propagation induced by repetitive electrical stimulation of the upper molar pulp.

3

Kaneko K, Koyanagi Y, Oi Y, Kobayashi M. Propofol-induced spike firing suppression is more
pronounced in pyramidal neurons than in fast-spiking neurons in the rat insular cortex.
Neuroscience 339, 2016, pp.548-560,

DOI: 10.1016/j.neuroscience.2016.10.016

Yokota E, Koyanagi Y, Yamamoto K, Oi Y, Koshikawa N, Kobayashi M. Opioid subtype- and
cell-type dependent regulation of inhibitory synaptic transmission in the rat insular cortex.
Neuroscience 339, 2016, pp.478-490,

DOI: 10.1016/j.neuroscience.2016.10.004




Yokota E, Koyanagi Y, Nakamura H, Horinuki E, Oi Y, Kobayashi M. Opposite effects of mu and
delta opioid receptor agonists on excitatory propagation induced in rat somatosensory and insular
cortices by dental pulp stimulation. Neuroscience letters 628, 2016, pp.52-58,

DOI: 10.1016/j.neulet.2016.05.065

7
Kaneko K, Matsumura S, Oi Y, Kobayashi M. Cholinergic interneurons facilitate disinhibition of
pyramidal neuronsin the rat cerebral cortex. Neuroscience, 2018
Kaneko K, Matsumura S, Oi Y, Kobayashi M. Cholinergic inputs to cortical cholinergic neurons
facilitate disinhibition of excitatory neurons in the rat cerebral cortex. 18th World Congress of
Basic and Clinical Pharmacology, 2018

64
2017

69 2017
Yokota E, Oi Y, Kobayashi M. Mu and delta opioidergic modulation of inhibitory synaptic
transmission in the rat insular cortex. Neuroscience, 2016
Kaneko K, Koyanagi Y, Oi Y, Kobayashi M. Propofol-mediated spike firing suppression is more
sensitive in pyramidal neurons than in fast-spiking interneurons in the rat insular cortex.
Neuroscience, 2016

V] o)
134 2016

http://www2.dent.nihon-u.ac.j p/pharmacol ogy/

)

@)

(KOBAYASHI, Masayuki)

8 00300830

(YOKOTA, Eiko)

(KANEKO, Keisuke)



