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Involvement of oral sensation and masticatory movement in inhibition of feeding
by histamine
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Neuronal histamine is thought to increase in concentration during
mastication and inhibit feeding. In this study, we have established an experimental model to
visualize the activity of histamine neurons in the deep brain while maintaining biological functions

such as sensory and motor functions. In addition, we generated mice expressing channel proteins
that can activate neurons by light stimulation or intraperitoneal administration of synthetic
ligands in histamine neurons. We used the mice to investigate the effects of activated histamine
neurons on feeding behavior and masticatory movement, although activation of histamine neurons did
not significantly alter feeding behavior or masticatory movement.



@)

Fujiseetal., 1993

)

Ericson et al., 1989

(3)

(4) Hi

2015

1)

(2)

@

(HDC)
HDC-Cre
HDC-Cre

Fujise et al., 1998

H:

Itoh etal., 1991

Fujise etal., 1998

DNA

GCaMP6s

GCaMP6s
Cre/loxP

Cre

Gembaetal.,



GCaMP6s

Wistar
GCaMP
@
HDC-Cre
(ChrR2) loxP-ChR2
HDC-ChR2
HDC-ChR2
ChR2 EYFP
LED
LED
()
HDC-ChR2
5 Hz, 30 (470 nm)
ChR2 HDC-Cre
ChR2
HDC-Cre hM3Dq
-N- (CNO)
@
HDC-Cre GCaMP6s
GCaMP6s
GCaMP Wistar
GCaMP6s
GCaMP
@
ChR2 HDC-Cre loxP-
ChR2 HDC-ChR2 HDC-ChR2
EYFP LED
HDC-ChR2
LED
DHC-ChR2
NeuN ChR2 EYFP
ChR2 ChR2
ChR2 HDC-Cre
ChR2
EYFP NeuN
EYFP
©)

DHC-ChR2 5 Hz, 30



ChR2

HDC-Cre
hM3Dq CNO

CNO

Ericson H, Blomgvist A, Kshler. Brainstem afferents to the tuberomammillary nucleus in
the rat brain with special reference to monoaminergic innervation. J Comp Neurol 281:
169-192.

Fujise T, Yoshimatsu H, Kurokawa M, Fukagawa K, Nakata M, Sakata T. Food consistency
modulates eating volume and spped through brain histamine in rat. Brain Res Bull 32:
555-559.

Fujise T, Yoshimatsu H, Kurokawa M, Oohara A, Kang M, Nakata M, Sakata T. Satiation
and masticatory function modulated by brain histamine in rats. Proc Soc Exp Biol Med
217: 228-234, 1998

Gemba C, Nakayama K, Nakamura S, Mochizuki A, Inoue M, Inoue T. Involvement of
histaminergic inputs in the jaw-closing reflex arc. J Neurophysiol 113: 3720-3735.
Itoh Y, Qishi R, Saeki K. Feeding-induced increase in the extracellular concentration
of histamine in rat hypothalamus as measured by in vivo microdialysis. Neurosci Lett
125: 235-237.



3 3 0 1

Tachikawa S, Nakayama K, Nakamura S, Mochizuki A, lijima T, Inoue T. 11

Coordinated respiratory motor activity in nerves innervating the upper airway muscles in rats. 2016

PLOS One 0166436
DOI

10.1371/journal .pone.0166436

Moriya T, Nakayama K, Nakamura S, Mochizuki A, Ofuji T, Shirota T, Inoue T. 861

Enhancement of swallowing motor activity by the ACE inhibitor imidapril in an arterially 2019
perfused rat preparation.

Eur J Pharmacol 172601

DOl
10.1016/j .ejphar.2019.172601

Nagata A, Nakayama K, Nakamura S, Mochizuki A, Gemba C, Aoki R, Dantsuji M, Maki K, Inoue T. 149

SerotoninlB receptor-mediated presynaptic inhibition of proprioceptivesensory inputs to jaw- 2019
closing motoneurons.

Brain Res Bull 260-267

DOl
10.1016/j -brainresbul1.2019.05.001

8 1 5

Moriya T, Nakayama K, Nakamura S, Mochizuki A, Shirota T, Inoue T.

Effects of pharmacological agents administered for swallowing disorders on swallowing motor activity in nerves innervating
infrahyoid and laryngeal muscles.

Neuroscience 2018

2018




Moriya T, Nakayama K, Nakamura S, Mochizuki A, Shirota T, Inoue T.

Effects of Imidapril on swallowing activity in in situ rat preparations.

95

2017

Nakayama K, Tachikawa S, lhara Y, Nakamura S, Mochizuki A, lijima T, Takahashi K, Inoue T

Coordinated movement of the tongue in oral motor functions.

Oral Neuroscience 2017 in Osaka Univ.

2017

Nakayama K, Mochizuki A, Nakamura S, Inoue T

Inhibition of neuronal activities in mesencephalic trigeminal sensory neurons via orexin receptor-2 in rats.

17th international symposium of olfaction and taste

2016

75

2016




InoueT, Nagata A, Nakayama K, Dantsuji M, Nakamura S, Mochizuki A, Maki K.

SerotoninlB receptors are involved in presynaptic inhibition of proprioceptive afferent transmission to jaw-closing
motoneurons.

The 10th IBRO World Congress of Neuroscience

2019

InoueT, Nagata A, Nakayama K, Dantsuji M, Nakamura S, Mochizuki A, Maki K.

Presynaptic Activation of 5-HT1B Receptors Inhibits Proprioceptive Sensory Inputs to Jaw-Closing Motoneurons.

FENS Regional Meeting 2019

2019

Nakayama K, Nagata A, Dantsuji M, Nakamura S, Mochizuki A, Maki K, Inoue T.

SerotoninlB receptor-mediated presynaptic inhibition of jaw-closing motoneurons

Neuroscience 2019

2019

(Inoue Tomio)

(70184760) (32622)




