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Thermoregulation by stress hormones during perioperative period

Kanmura, Yuichi
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) _ The aim of this study was to reveal possible modification by stress hormones of
thermoregulation during perioperative period. From clinical and experimental studies, we found that

orexin is critically important for thermoregulation during perioperative period. We conclude that we
should pay special attention to keep body temperature of narcolepsy patients who lack orexin within a
normal range to avoid aversive side effects from anesthesia.

TRPA1



— — (HPA

axis)

HPA axis

orexin A, leptin, adiponectin, ghrelin

perfusion index

perfusion
index

Perfusion index

perfusion index

=@= patients without shivering
=0= patients with shivering

A S
. * i
£ 4- ok "
@
2
e
o
o
£ 2=
b
(=8
0 T T T T T T
T T2 T3 T4 TS T6
perfusion index T1~T6

perfusion index

2
3~4
5~6
2
14.2 vs. 7.4
B 0.0002
! 0.0001 '
= 20- 0.018
= ——
E 0.0008 0.756
— | e | — |
g 15= —_—
@} 0475 L
5 ' o958
£ —
o T
e M
@
E
= WT32 AB3Z WT25 AB2Z5 WT23
WT:
AB:
32 25

23

-4.2°C) FIHAM~ T Z2DZR



-3.1°C) LV L HEREICKRE -T2

anesthesia with
1.5% isoflurane

@)

-= WT25

. 40= =0= AB25
Ll
o 28
3
w364
g
£ 34+
2
%‘* 324
&
30 T L] L] L) L)
30 0 30 60 90
Time ( min )
12.4

Takahiro Moriyama, Yuichi Kanmura,
Sten G.E. Lindahl: Atrial natriuretic
peptide attenuation of renal
ischemia—reperfusion injury after major
surgery. Journal of surgical research 201:
201-213, 2016, , DOI
10.1016/].jss.2015.10.036

Saito T, Hasegawa-Moriyama M,

Kurimoto T, Yamada T, Inada E, Kanmura

Y.: Resolution of Inflammation by Resolvin
D1 Is Essential for Peroxisome
Proliferator-activated Receptor-y-mediated
Analgesia during Postincisional Pain
Development in Type 2 Diabetes.
Anesthesiology 123: 1420-1434, 2015,

, DOI 10.1097/ALN.0000000000000892

Moriyama T, Matsunaga A, Nagata O,
Enohata K, Kamikawaji T, Uchino E,
Kanmura Y.: Effective method of
continuous rocuronium administration

based on effect-site concentrations using a
pharmacokinetic/pharmacodynamic model
during propofol-remifentanil anesthesia.
Journal of anesthesia 29: 593-599, 2015,

, DOI 10.1007/s00540-015-1991-2

Tomoyuki Kuwaki: A role for orexin
neurons in thermoregulation under
pressure. Temperature 2: 379-391, 2015,

, DOI
10.1080/23328940.2015.1066921

Keiji Yamaguchi, Takahiro Futatsuki,
Jumpei Ushikai, Chiharu Kuroki, Toshiaki
Minami, Yasuyuki Kakihana, Tomoyuki
Kuwaki: Intermittent but not sustained
hypoxia activates orexin-containing
neurons in mice. Resp Physiol Neurobiol
206:11-14, 2015, DOI
10.1016/j.resp.2014.11.003

Godai K, Hasegawa-Moriyama M,
Kurimoto T, Saito T, Yamada T, Sato T,
Kojima M, Kanmura Y.: Peripheral
administration of morphine attenuates
postincisional pain by regulating
macrophage polarization through
COX-2-dependent pathway. Molecular
Pain 10(1), 36, 2014. DOI
10.1186/1744-8069-10-36

Chiharu Kuroki, Maiko
Hasegawa-Moriyama, Kohei Godai,
Atsushi Yoshikawa, Akira Matsunaga,
Takahiro Sato, Yuichi Kanmura, Tomoyuki
Kuwaki: Perfusion index as a possible
predictor for postanesthetic shivering. J
Anesthesia 28:19-25, 2014. DOI
10.1007/s00540-013-1658-9

Yoshiko Takahashi, Wei Zhang, Kohei
Sameshima, Chiharu Kuroki, Ami
Matsumoto, Jinko Sunanaga, Yu Kono,
Takeshi Sakurai, Yuichi Kanmura,
Tomoyuki Kuwaki: Orexin neurons are
indispensable for prostaglandin Es-induced
fever and defence against environmental
cooling in mice. J Physiol 591(22):
5623-5643, 2013. DOI
10.1113/jphysi0l.2013.261271

Maiko Hasegawa-Moriyvama, Tae
Kurimoto, Mayo Nakama, Kohei Godai,
Masayasu Kojima, Tomoyuki Kuwaki,
Yuichi Kanmura: Peroxisome
proliferator-activated receptor-gamma
agonist resiglitazone attenuates
inflammatory pain through the iduction of
heme oxygenase-1 in macrophages. Pain
154(8): 1402-1412. 2013, DOI
10.1016/j.pain.2013.04.039.

Chiharu Kuroki, Yoshiko Takahashi,
Youichirou Ootsuka, Yuichi Kanmura,
Tomoyuki Kuwaki: The Impact of
Hypothermia on Emergence from
Isoflurane Anesthesia in Orexin




Neuron-Ablated Mice. Anesthesia and
Analgesia 116(5): 1001-1005. 2013,
DOI 10.1213/ANE.0b013e31828842f0

Sodemi Ishikawa, Tomoyuki Kuwaki,
Hideki Kashiwadani: Central neuronal
circuit underlying odor-induced analgesia
in mice. SfN 2015/10/17-21, Chicago

Tomoyuki Kuwaki: Orexin neurons serve
as a pivotal link between behavior and
autonomic functions. ISAN 2015/09/26-29,
Stresa, Italy

27
40
7/2,3/2015

Tomoyuki Kuwaki: A pivotal role of
orexin (hypocretin) neurons in
stress-induced thermogenesis.
International Stress and Behavior Society
(ISBS) 5th International Regional
Neuroscience and Biological Psychiatry
Conference (North America) "STRESS
AND BEHAVIOR" 7/22-24/2015, Courtyard
Miami Downtown Hotel, Miami, FL, USA

8
2015/1/28

67
2014/10/30-31

Shogo Tashiro, Hideki Kashiwadani,
Yuichi Kanmura, Tomoyuki Kuwaki: The
oder-induced antinociceptive effect is
mediated by orexin neurons. 15th World
Congress on pain (IASP2014) La Rural
Convention Center, Buenos Aires,
Argentina 10/6-11/2014

38 9/11-13/2014

Tomovuki Kuwaki Role of orexin
neurons in the regulation of thermogenesis,
5th International Symposium on
physiology and pharmacology on
temperature regulation (PPTR) 2014,

9/7-12/2014, Sukuza, Kruger
National Park, South Africa
Hideki Kashiwadani, Shogo Tashiro,

Ran Yamaguchi, Katsuko Kajiya, Yuichi
Kanmura, Tomoyuki Kuwaki:
Odor-induced analgesic effect in mice.
FENS Forum 2014, 7/5-9/2014, Mico
Congress Centre, Milan, Italy

39
7/3-4/2014

2014/5/15-17

TRPA1

2014/5/15-17

.9
2014/3/16-18

91
Odor-induced analgesia
in mouse. 91
2014/3/16-18

Youichirou Ootsuka, Kohei Miyata, Yoko
Tkom, Tomoyuki Kuwaki, Akihiro
Yamanaka: The contribution of orexin
system to integrated ultradian
physiological pattern. 2014 Meeitng of the
Australasian Neuroscience Society

2014/1/28-31 Adelaide, Australia

Yoko Ikoma, Kohei Miyata, Tomoyuki
Kuwaki, Youichirou Ootsuka: A role of
glutamate co-released from orexin neurons
in methamphetamine-induced autonomic
physiological response. IUPS2013,
2013/6/21-26, Birmingham, UK

. 36
2013/06/20-23

Chiharu Kuroki, Yoshiko Takahashi,
Yuichi Kanmura, Tomoyuki Kuwaki:
Impact of hypothermia on emergence from
isoflurane anesthesia in orexin neuron
ablated mice. EuroAnesthasia 2013,
2013/6/1-4, Barcelona, Spain

60



2013/5/23-25

, Vol.39,
No.6, pp.902-906 (2015).

esTEC estimated
target-effect-site concentration
, , Vol.64, No.2,
pp.116-122 (2015).

64 4  437-440, 2015.

http://www.kufm.kagoshima-u.ac.jp/~ana-c
cm/

http://www.kufm.kagoshima-u.ac.jp/~physi
ol1/

(1)
KANMURA, Yuichi
2
KUWAKI, Tomoyuki
80205260
HASEGAWA, Maiko
20516637
(3)
)

KASHIWADANI, Hideki
KUSUMOTO, Ikue
KUROKI, Chiharu
YAMAGUCHI, Keiji
TASHIRO, Shogo
YAMAGUCHI, Ran
KAJIYA, Katsuko




