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Orexinaergic modulation of respiration in the brainstem; a comparison between adult
and infant animal.
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To understand the neural pathways underlying the respiratory variation dependent
on sleep/wake states, we examined the orexinergic projection to the parabrachial nucleus. The results of
the present study are as follows: (1) in adult, orexin may exert modulatory influence through orexin
receptor 2 upon Kolliker-Fuse neurons which send their axons to the rostral ventral respiratory group and
phrenic nucleus for eliciting the repiratory facilitation and to the hypoglossal nucleus for eliciting
the maintaining the airway patency during wakeful state; (2) in infant, overlapping distribution of
orexin-immunoreactive fibers and rostral ventral respiratory group Brojecting neurons is found in the
Kol liker-Fuse nucleus, and orexin B injection into the lateral parabrachial nucleus of the
brainstem-spinal cord preparation results in facilitation of respiration.



Kolliker-Fuse

KF
KF
KF
rVRG
KF

rVRG
KF

rVRG

rVRG

KF

KF

KF
CTb

400pm

1000pm

rVRG

FG

DAB

CTb

CTb

1000pm
800um

rVRG
KF

FG

Vector SG FG



FG
rVRG
rVRG
1
0-1 5-6 rVRG
DAB CTb 1
FG
FG
DAB CTb
KF TSA Kit
Cy3 CTb
Alexa488
FG
CTb
0-2
rVRG
4
B
B
10uM 0.1 0.2puL
B Alexa488
0-1 5-6 rVRG 0.5
NTS CTb
1
CTb FoxP2 NeuN
FoxP2 FoxP2 NeuN
FoxP2
CTb FoxP2



rVRG

CTb
21.8%
FG rVRG
KF
FG rVRG
2
FG
rVRG
KF
KF
rVRG
KF
rVRG
KF
2
KF
rVRG

rVRG

KF
23% 7.3%
KF
2
FoxP2

CTb
0-1 5-6

rVRG

B 10uM 0.1 0.2uL

0-1 5-6

Yokota S, Kaur S, VanderHorst VG, Saper
CB, Chamberlin NL. Respiratory-related Outputs
of  Glutamatergic,  Hypercapnia-Responsive
Parabrachial Neurons in Mice. J. Comp. Neurol.,

523:907-920. 2015, doi: 10.1002/cne. 23720.

Koshiya N, Oku Y, Yokota S, Oyamada Y,

Yasui Y, Okada Y. Anatomical and functional

pathways of rhythmogenic inspiratory premotor
information flow originating in the pre-Botzinger
complex in the rat medulla. Neuroscience. 268:
194-211: 2014. doi:
2014.03.002.

10.1016/j.neuroscience.

Tsumori T, Oka T, Yokota S, Niu JG, Yasui

Y. Intrapancreatic ganglia neurons receive

projection fibers from melanocortin-4

receptor-expressing neurons in the dorsal motor

nucleus of the vagus nerve of the mouse. Brain



Res. 1537: 132-42: 2013. doi: 10.1016/j.brainres.
2013.09.002.2013

Kaur S, Pedersen NP, Yokota S, Hur EE,
Fuller PM, Lazarus M, Chamberlin NL, Saper
CB. Glutamatergic  signaling from the
parabrachial nucleus plays a critical role in
hypercapnic 33(18):
7627-40: 2013. doi:
10.1523/JNEUROSCI.0173-13.2013.

Fujiki Y, Yokota S, Okada Y, Oku Y,

M, Miwakeichi F.

arousal. J Neurosci.

Tamura Y, Ishiguro
Standardization of size, shape and internal
structure of spinal cord images: comparison of
three transformation methods. PLoS One. 8(11):
e76415:  2013. doi:

0076415. eCollection 2013.

Vetrivelan R, Fuller PM, Yokota S, Lu J,

10.1371/journal.pone.

Saper CB. Metabolic effects of chronic sleep
restriction in rats. Sleep. 35: 1511-20: 2012. doi:
10.5665/sleep.2200.

Oka T, Yokota S, Tsumori T, Niu JG, Yasui

Y. Glutamatergic neurons in the lateral

periaqueductal gray innervate neurokinin-1
receptor-expressing neurons in the ventrolateral
medulla of the rat. Neurosci Res. 74: 106-115,
2012. doi: 10.1016/j.neures.2012.08.001. Epub
2012 Aug 17.

Niu JG, Yokota S, Tsumori T, Oka T, Yasui

Y. Projections from the anterior basomedial and

anterior  cortical amygdaloid nuclei to

melanin-concentrating hormone-containing
neurons in the lateral hypothalamus of the rat.
Brain Res. 1479: 31-43: 2012. doi:
10.1016/j.brainres.2012.08.011. Epub 2012 Aug

10.

Okada Y, Oku Y, Yokota S, Oyamada Y,
Yasui Y, Koshiya N. Connectomics of the
Anatomical tract and

inspiratory ~ center:

propagation dynamics from the preBotzinger

complex. The 44th Annual Meeting Society for
Neuroscience, (USA),
2014/11/15-19.

Yokota S, Kaur S, Vanderhorst VG, Saper C,

Washington ~ DC

Chamberlin NL. Mouse parabrachial neurons
projecting to the rostral ventral respiratory group,
phrenic and hypoglossal motor nuclei are
activated by hypercapnia. The 26th Annual
Meeting of the Associated Professional Sleep
Societies, LCC, Boston (USA), 2012/6/9-13.

Yokota S, Kaur S, Saper C, Chamberlin NL,
Arrigoni E. Extrernal lateral parabrachial neurons
are activated by a glutamatergic input from the
nucleus of solitary tract — a potential
chemosensory pathway for hypercapnia induced
arousal. The 26th Annual Meeting of the
Associated Professional Sleep Societies, LCC,
Boston (USA), 2012/6/9-13.

Kaur S, Yokota S, Pedersen NP, Hur EE,
Chamberlin NL, Saper C. Glutamatergic
signaling from the parabrachial nucleus is
required for hypercarbic arousal. The 26th
Annual Meeting of the Associated Professional
Sleep  Societies, LCC, Boston (USA),
2012/6/9-13.

, Kaur S, Vanderhorst VG, Saper

CB, R , Chamberlin NL.

120

.2015  3/21-23

pre-Botzinger complex

120
2015 3/21-23
, Kaur S, Vanderhorst VG, Saper
CB, , Chamberlin NL. Cre-loxP



69
2014
10/25-26
/
37
, , 2014
9/11-13
37
, , 2014
9/11-13
Kolliker-Fuse
37
,2014 9/11-13
37 , )

2014 9/11-13

5 5 >

__. Orexinergic inputs to Kolliker-Fuse neurons
projecting to the ventrolateral medulla and

phrenic and hypoglossal nuclei in the rat. 119

2014 3/27-29
, Kaur S, Vanderhorst VG, Saper
CB, , Chamberlin NL.

36
56 23

2013 6/20-23.
, Kaur S, Vanderhorst VG, Saper

CB, , Chamberlin NL.

118

2013  3/28-30
, Kaur S, Vanderhorst VG, Saper
CB, , Chamberlin NL.

67

2012 10/20-21
Kaur S, Vanderhorst VG, Saper
CB, Chamberlin NL.

35
2012 9/18-21.

YOKOTA, Shigefumi

50294369

YASUI, Yukihiko

30174501

OKADA,Yasumasa

80160688

TSUMORI, Toshiko

30217377
OKA, Tasuro

20508923



