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The role of intracellular muscarinic M1 receptor in neuropsychiatric disorders
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Muscarinic acetylcholine receptors M1 (M1 receptors) regulate cognitive
processes including attention, learning and memory in the central nervous system. In the hippocampus
and the cerebral cortex, 50% of the M1 receptors are located at Golgi apparatus and endoplasmic
reticulum, in addition to the plasma membrane. However, the physiological roles of intracellular M1
receptors remain unclear. In this study, we found that the intracellular M1 receptors activated by
endogenous acetylcholine regulate hippocampal longe-term potentiation (LTP) and contribute to
learning and memory. The synaptic regulation of intracellular M1 receptors was supressed by chronic
stress, suggesting that intracellular M1 receptor might be involved in stressor related mental
disorder.

LTP



M1 M1

M1
M1
Uwada et al, J
Neurochem. 118:958-967, 2011 M1
CAl LTP
Anisuzzaman et al. J Neurochem. 126:360-371, 2013
M1 LTP
M1 LTP
M1
[*H]
CAl1 LTP
M1 LTP
DFP
LTP M1 LTP
tetraethylammonium M1
LTP
M1
Masuoka et al. Neuroscience 404:39-47, 2019
M1 pirenzepine M1
MT7 Pirenzepine
MT7
pirenzepine

MT7



M1 LTP
M1
LTP
carbachol M1 LTP

M1
M1

Masuoka T, Uwada J, Kudo M, Yoshiki H, Yamashita Y, Taniguchi T, Nishio M, Ishibashi T,
Muramatsu 1. Augmentation of endogenous acetylcholine uptake and cholinergic facilitation of
hippocampal long-term potentiation by acetylcholinesterase inhibition. Neuroscience 404:39-47,
2019

Masuoka T, Ikeda R, Konishi S. Persistent activation of histamine H1 receptors in the hippocampal
CA1 region enhances NMDA receptor-mediated synaptic excitation and long-term potentiation in
astrocyte- and D-serine-dependent manner. Neuropharmacology 151:64-73, 2019

Muramatsu |, UwadaJ, Yoshiki H, SadaK, LeeKS, YazawaT, Taniguchi T, Nishio M, Ishibashi T,
MasuokaT. Novel regulatory systems for acetylcholine release in rat striatum and anti-Alzheimer’s
disease drugs. J Neurochem, in press, 2019

TawaM, Yamashita Y, Masuoka T, Nakano K, Yoshida J, Nishio M, Ishibashi T. Responsiveness of
rat aorta and pulmonary artery to cGMP generators in the presence of thiol or heme oxidant. J
Pharmacol Sci, in press, 2019

Tawa M, Shimosato T, Sakonjo H, Masuoka T, Nishio M, Ishibashi T, Okamura T. Chronological

change of vascular reactivity to cGMP generators in the balloon-injured rat carotid artery. J Vasc
Res, in press, 2019
Masuoka T, Gallar J, Belmonte C. Inhibitory effect of amitriptyline on the impulse activity of cold
thermoreceptor terminals of intact and tear-deficient guinea pig corneas. J Ocul Pharmacol Ther
34(1-2):195-203, 2018
Muramatsu |, Uwada J, Masuoka T, Yoshiki H, Sada K, Lee KS, Nishio M, Ishibashi T, Taniguchi T.
Regulation of synaptic acetylcholine concentrations by acetylcholine transport in rat striatal
cholinergic transmission. J Neurochem 143(1):76-86, 2017
Masuoka T, Kudo M, Yamashita Y, Yoshida J, Imaizumi N, Muramatsu |, Nishio M, Ishibashi T.
TRPA1 channels modify TRPV 1-mediated current responses in dorsal root ganglion neurons. Front
Physiol 8:272, 2017

Muramatsu I, Yoshiki H, UwadaJ, MasuokaT, SadaK, Taniguchi T, Nishio M. Pharmacological
evidence of specific acetylcholine transport in rat cerebral cortex and other brain regions. J
Neurochem., 139(4):566-575, 2016



TRPV1
92 2019

92
2019

Masuoka T, Kudo M, Nishio M, Muramatsu I, Ishibashi T. Contribution of intracellular
acetylcholine receptor to hippocampal long-term potentiation. 18th World Congress of Basic and
Clinical Pharmacology, 2018
Masuoka T, Yamashita Y, Yoshida J, Tawa M, Nishio M, Ishibashi T. Nerve growth factor facilitates
metabotropic glutamate receptor agonist-induced calcium elevation in dorsal root ganglion neurons.
18th World Congress of Basic and Clinical Pharmacology, 2018
Muramatsu |, Masuoka T, Nishio M, Ishibashi T. A new aspect of cholinergic transmission in
central nervous system. 18th World Congress of Basic and Clinical Pharmacology, 2018
Ishibashi T, Tawa M, Yamashita 'Y, Masuoka T. Sex differences in relaxant responses of rat aortasto
CGMP generators. 10th International Conference on the Biology, Chemistry and Therapeutic
Applications of Nitric Oxide, 2018
Masuoka T, Yamashita Y, Tawa M, Nisio M, Muramatsu |, Ishibashi T. Chronic ocular dryness
sensitizes TRPV 1 on corneal cold sensitive nerves, Society for Neuroscience 2018, 2018
Muramatsu |, Masuoka T, Nisio M, Ishibashi T. A novel aspect of cholinergic transmission in

central nervous system. Society for Neuroscience 2018, 2018

133 2018
22
2018
71
18 NO 2018
28 2018
122 2018
cGMP
27
2017
Inflammation

enhances metabotropic glutamate receptor agonist-induced pain behavior via nerve growth factor
signaling 90 2017



¢y
@

21
2017

21 2017

56
2017

cGMP 132
2017
Masuoka T, Kudo M, Ishibashi T, Nishio M. TRPA1 channel modifies membrane current induced
by TRPV1 channels activation in dorsal root ganglion neurons. Society for Neuroscience 2016,
2016
Masuoka T, Ishibashi T, Nishio M. Possible contribution of glutamate receptors in ocular

hyperalgesia. International Society for Eye Research, 2016
67 2016
20 2016

18 2016

Muramatsu |, Masuoka T, Uwada J, Yoshiki H, Yazawa T, Lee KS, Sada K, Nishio M, Ishibashi T,
Taniguchi T. A New Aspect of Cholinergic Transmission in the Central Nervous System. In Akaike A,
Shimohama S, Misu Y eds. Nicotinic Acetylcholine Receptor Sgnaling in Neuroprotection, Springer,
pp 45-58, 2018



