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The underlying mechanisms of taste and olfactory impairments in Parkinson®s
disease model mice
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The prodoromal Parkinson’ s disease (PD) is associated with aberrations of
olfactory and taste function that precede the onset of motor symptoms. However, there are limited
studies to clarify the involvement on olfactory and taste impairements of neurodegeneration in
central nervous system. We addressed the olfactory and taste impairments in toxic PD model mice. The

rotenone-induced mice had attenuated both olfactory and taste functions without any motor
dysfunction. The rotenone administration led to the changes of tyrosine hydroxylase immunoreactive
(TH-ir) neurons around olfactory bulb (0B), within the nucleus of solitary tract (NTS) and in the
bitter taste area of the insular cortex (IC), but to retainments in substantial nigra and ventral
tegmental area. Our findings suggest that TH-ir neurons in OB, NTS, and IC are shortly disrupted by
the propagation of rotenone through nose-to-brain pathway, resulting in the olfactory and taste
impairments without any Parkinson®s like symptoms.



(PD)

(Aarsland et al., 2008; Muzerengi et al., 2007; Tolosa et al., 2009) Braak PD

a (a-syn)
6 3 (Braak et
al., 2003) PD N - N
( ) N (Boeve. 2013)
(Lim et al., 2009) PD
PD PD 90% PD
(Haehner et al., 2009; Doty. 2012) PD
(Sengoku
et al., 2008; Takeda et al., 2009)
PD
(Paola et
al., 2015; Doty et al., 2015) PD
(16.9) (Claustre
etal., 2015) PD (Ageusia) (Dysgeusia)
(Hypogeusia) (Phantogeusia)
(Ricatti et al., 2017; Sienkiewicz-Jarosz et al., 2005) PD
/
PD
PD
(Poudel and Lee, 2018) PD
-l
(Guptaand Milatovic, 2014)
(Tanner et al., 2011) PD
1
PD a-syn
(Betarbet et al ., 2000) PD PD
(0.35 mg/kg)
1 tyrosine hydroxylase
(TH) (Sasgjima et a., 2015)
2
(Sasgjiimacet a., 2017)
PD /
PD
(0.35mgkg) 1 1 1
(TH)
31
C57BL/6J L 20-25 1
) 22 + 1°C 12 (8:00-20:00 )
23
3-2
(Sigma-Aldrich, St Louis, MO) (DM SO) 01 M
70

035mgkg) 1 1 ( 20ul)



( ) 1%DMSO 1 1
( 20uh)1 Vehicle (Sham )
3-3.
3-3-1.
Y Y 2
1 100% 20 pl
4
MATLAB (Mathworks, MA)
(%) [(
)1 (2 ) x 100]
( -
) 2
3-3-2.
1 ( , )
3 7 (0.01, 0.03, 0.1, 0.3, 0.5, 1.0, 3.0 mM)
1
10 %) [ ( /
3 ) x 100] 7 9
( -
) 2
3-3-3.
40 rpm
3-4.
30 pm
TH (bregma+ 3.62 mm
+ 4.52 mm) (bregma - 2.95, - 3.04, - 3.15 mm) (bregma -
6.36 mm - 6.96 mm) TH
(bregma + 0.19 mm, + 0.01, - 0.17 mm)
image J 1 TH
2
3-5.
3-5-1.
( ) 100 ms
(Axopatch 1D, Axoninstruments) 100
2kHz 20 50%
2
3-5-2.
( ) 10 (Grass
P511N, Grassinstruments) 250Hz
5 2
1
1
TH
1 TH
TH
TH
1
4 TH
1

PD



PD

4-1.

Sham
0.38g,

1 29.7+0.539)
4-2.

(29 + 2.3%)

(-1.6 % 4.1 %)
4-3.

0.1, 03,05

TH

TH

(LDE225)

PD /
/
7 (Sham : 304+
1 30.1+0.50 ) (Sham :30.2+043¢g,
100% (52 + 4.1%) 100%
(p<0.01)
(18.7 £3.5 %) (p<0.01)
0.1-0.5 mM
Vehicle
1.0 mM
(p<0.01) 0.3,05 1.0mM
Sham (p < 0.001)
4 2 5
TH Sham  (2265+94 ) (1198 + 100
(p < 0.001) TH (148+15 )
(5.8+£0.8 ) (p<0.001)

Sham  (3.5+0.1%) (2.3+0.2%)

(p<0.01) 1 TH
4
Vehicle
Vehicle



4 4 2 3

Toyoda H, Kawano T, Sato H, Kato T.

Cellular Mechanisms Underlying the Rapid Depolarization Caused by Oxygen and Glucose 2020

Deprivation in Layer 111 Pyramidal Cells of the Somatosensory Cortex

Neurosci Res. 1-9
DOl

doi: 10.1016/j.neures.2020.03.003.

Kawasaki Y, Saito M, Won J, Bae JY, Sato H, Toyoda H, Kuramoto E, Kogo M, Tanaka T, Kaneko T, 12 (113)

Oh SB, Bae YC, Kang Y

Inhibition of GIuR Current in Microvilli of Sensory Neurons via Na+-Microdomain Coupling Among 2018

GIuR, HCN Channel, and Na+/K+ Pump.

Frontiers in cellular neuroscience 1-21
DOl

10.3389/fncel .2018.00113

Sato H, Kawano T, Yin DX, Kato T, Toyoda H. 379

Nicotinic Activity Depresses Synaptic Potentiation in Layer V Pyramidal Neurons of Mouse 2018

Insular Cortex.

Neuroscience 216-218
DOl

10.1016/j -neuroscience.2018.03.044

Nishimura K, Ohta M, Saito M, Morita-lsogai Y, Sato H, Kuramoto E, Yin DX, Maeda Y, Kaneko T, 12

Yamashiro T, Takada K, Oh SB, Toyoda H, Kang Y.

Electrophysiological and Morphological Properties of a and y Motoneurons in the Rat 2018

Trigeminal Motor Nucleus.

Front. Cell. Neurosci. 1-15

DOl
10.3389/fncel .2018.00009




2019

61

2019

61

2019

Hajime Sato, Archana Kumari, Charlotte M. Mistretta, Robert M. Bradley.

Complex and multisensory receptive field characteristics of rat trigeminal ganglion (TG) neurons
papillae.

innervating fungiform

Oral Neuroscience 2019

2019




Hajime Sato, Archana Kumari, Charlotte M. Mistretta, Robert M. Bradley.

Receptive field size and somatosensory responses of rat lingual nerve/trigeminal ganglion neurons innervating fungiform
papillae.

ACHEMS XL1

2019

Sato H, Kumari A, Mistretta CM and Bradley RM.

Receptive field characteristics of rat trigeminal ganglion neurons.

Michigan Sensory Sciences Initiative

2018

59

2017

2017




https://web.dent.osaka-u.ac.jp/phys/

(Kato Takafumi)

(50367520)

(14401)




