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Role of sirtuin in volatile anesthetic-induced cardiac protection.

KITAHATA, Hiroshi

3,700,000

Sirtuin

Sirtuin

Using the mouse myocardial ischemia-reperfusion model, our results show
that, volatile anesthetic-induced cardiac protection is dependent on an anti-aging gene, sirtuin,
and a membrane microdomain, caveolin.

Additionally, our results suggest that caveolin within the heart are critical for sirtuin-induced
cardiac protection via volatile anesthetics.

Sirtuin



50-100 nm
-1,2,3
1996 Kersten
Anesthesiology
1996;85:794-807
APC

FASEB J2007;21:1565-74
J Mol Cell Cardiol 2008;44:123-30,
Anesthesiology 2010;112:1136-1145

-3
) Sirtuin (Sirt)
11
Sirt

Sirt

7 Sirt

APC

Sirt

Sirt

1 APC

Sirt

in vivo
APC

Sirt

Sirt

RT-PCR

1.
C57BL/6
30
washout

MRNA

1.0 MAC
APC

Control

Sirt

15

PCR




2.
C57BL/6 3
Sirt Sirt
resveratrol 10mg/kg 60
APC IMAC
30 15
washout Control
30
120

10% Evans blue
1% triphenyltetrazolium chloride

2

AN
1

'
L

w
1

N
1

Relative expression
T

(taret mRNA of Sirt3)

0-

AN
° -

&

o

30 min 30 min 2 hours

3 Sirt mRNA

i
. %
Occlusion
E
we el > )
Occlusion X‘
1))
A
==
Resveratrol Occlusion 3
2 2
3.
2
Sirt -3
-3
4.
2
-3 Control
APC Sirt 3
Sirt  mRNA Control
APC (1.230
+ 0.263 vs. 3.449+ 0.797) 3
Control 41+ 4% n=8
Sirt APC /
30+ 7% 28+ 6%
P<0.05 4

Infarct Size /
Area at Risk (%)

anti-apoptotic

Sirt APC
Sirt
-3
Sirt -3
-3
30 2
APC Sirt

Sirt




APC

Sirt

Naoji Mita, Shinji Kawahito, Tomohiro
Soga, Kazumi Takaishi, Hiroshi
Kitahata, Munehide Matsuhisa, Mitsuo
Shimada, Hiroyuki Kinoshita, Yasuo M.
Tsutsumi, Katsuya Tanaka. Strict blood
glucose control by an artificial
endocrine pancreas during hepatectomy
may prevent postoperative acute kidney
injury. Journal of Artificial Organs
20:76-83, 2017.

DOI: 10.1007/s10047-016-0925-6.

Ryo Otsuka, Nagakatsu Harada, Shouhei
Aoki, Kanna Shirai, Kazuchika
Nishitsuji, Ayane Nozaki, Adzumi
Hatakeyama, Masayuki Shono, Noriko
Mizusawa, Katsuhiko Yoshimoto, Yutaka
Nakaya, Hiroshi Kitahata, Hiroshi
Sakaue. C-terminal region of GADD34
regulates elF2a dephosphorylation
and cell proliferation in CHO-K1 cells.
Cell Stress and Chaperones 21:29-40,
2016.

DOI: 10.1007/s12192-015-0633-9
Michiko Kinoshita, Yasuo M. Tsutsumi,
Kohei Fukuta, Asuka Kasai, and Katsuya
Tanaka. lIsoflurane-induced
postconditioning via mitochondrial
calcium-activated potassium channels.
Journal of Medical Investigation 63:
80-84, 2016.

http://medical .med.tokushima-u.ac.jp
/jmi/vol63/pdf/v63_nl-2_p080.pdf
Eisuke Hamaguchi, Katsuya Tanaka, Rie
Tsutsumi, Yoko Sakai, Kouhei Fukuta,
Asuka Kasai, Yasuo M. Tsutsumi.
Exendin-4, glucagon-like peptide-1
receptor agonist, enhances
isoflurane-induced preconditioning
against myocardial infarction via
caveolin-3 expression. European
Review for Medical and Pharmacological
Sciences. 19:1285-1290, 2015.
http://www_europeanreview.org/wp/wp-
content/uploads/1285-1290.pdf

Noriko Kambe, Shinji Kawahito, Kazumi
Takaishi, Toshiko Katayama, Yoko Sakai,
Tomohiro Soga, Hiroaki Kawano, M
Munehide Matsushita, Mitsuo Shimada,
Tetsuya Kitagawa, Hiroshi Kitahata.
Impact of newly developed,

next-generation artificial endocrine
pancreas. Journal of Medical
Investigation 62:41-44, 2015.
http://medical .med.tokushima-u.ac.jp
/jmi/vol62/pdf/v62_nl-2_p04l1._pdf
Yasuo M. Tsutsumi, Rie Tsutsumi,
Eisuke Hamaguchi, Yoko Sakai, Asuka
Kasai, Yoshihiro Ishikawa, Utako
Yokoyama, Katsuya Tanaka. Exendin-4
ameliorates cardiac ischemia/
reperfusion injury via caveolae and
caveolins-3. Cardiovascular
Diabetology 13: 132, 2014.

DOI: 10.1186/s12933-014-0132-9.
Yasuo M. Tsutsumi, Rie Tsutsumi,
Horikawa T. Yousuke, Yoko Sakai,
Eisuke Hamaguchi, Hiroshi Kitahata,
Asuka Kasai, Noriko Kambe, Katsuya
Tanaka. Geranylgeranylacetone and
volatile anesthetic-induced cadiac
protection synergism is dependent on
caveolae and caveolin-3. Journal of
Anesthesia 28:733-739, 2014

DOI: 10.1007/s00540-014-1816-8.

37
2016 7 8

Sirt Opa-1
63
2016 5 26

Rie Tsutsumi, Yasuo M. Tsutsumi, David
M. Roth, Hemal H. Patel, Katsuya Tanaka,
Hiroshi Sakaue. Leucine induces
cardioprotection by promoting
mitochondrial fusion via mTOR and Opa-1
signaling in vitro and diet induced
obese mice. Keystone Symposium on
Molecular and Cellular Biology. Westin
Miyako Kyoto (Kyoto Kyoto), October 28,
2015.

Naoji Mita, Shinji Kawahito, Tomohiro
Soga, Katsuya Tanaka, Kazumi Takaishi,
Hiroshi Kitahata. Bood glucose control
by artificial endocrine pancreas
during hepatectomy prevents
postoperative acute kidney injury. The
Annual Meeting of the American Society
of Anesthesiologists. San Diego (USA),
October 27, 2015.




21
2015 8 29

Hiroshi Kitahata, Yasuo M. Tsutsumi,
Tomohiro Aoyama, Kazumi Takaishi,
Shinji Kawahito, Katsuya Tanaka. Role
of sirtuins in cardioprotection by
ischemic and anesthetic
preconditioning. The European
Anaesthesiology Congress,
Euroanaesthesia 2015. Berlin
(Germany), June 1, 2015.

Kazumi Takaishi, Shinji Kawahito,
Tomohiro Soga, Ryo Otsuka, Yasuo M.
Tsutsumi, Hiroshi Kitahata. Effects of
beta-3 adrenergic stimulation on
nitric oxide production in myocardial
cells of neonatal rats. The European
Anaesthesiology Congress,
Euroanaesthesia 2015. Berlin (Germany),
May 31, 2015.

Kazumi Takaishi, Shinji Kawahito,
Tomohiro Aoyama, Ryo Otsuka, Hiroshi
Kitahata. The effects of intravenous
anesthetics on cell migration using
cultured human umbilical vein
endothelial cells. 1ARS 205 Annual
Meeting and International Science
Symposium. Honolulu (USA), March 22,
2015.

o
KITAHATA, Hiroshi

@
TSUTSUMI, Yasuo

KAWAHITO, Shinji

TAKAISHI, Kazumi




