©
2019 2021

Effects of impaired response to myocardial mitochondrial iron depletion on the
development of heart failure
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Systemic iron deficiency exacerbates the prognosis of cardiovascular
disease, but its mechanisms are unknown. In this study, we focused on the role of impaired response
to iron deficiency in the myocardial mitochondria in the subtotal nephrectomized rat (SNx), which is

a model of the failing heart with systemic iron deficiency. Contrary to decreased serum iron
levels, the amount of heme iron in myocardial mitochondria was increased and oxidative stress was
enhanced in SNx. Increased expression of ALAS2, a rate-limiting enzyme in the mitochondrial heme
synthesis pathway and the increased production of reactive oxygen species by the Fenton reaction
were suggested as mechanisms for the phenotypes. These findings indicate that impaired response to
iron deficiency in the myocardial mitochondria in the failing hearts is associated with cellular
death and cardiac dysfunction. Impaired mitochondrial iron response may be a novel therapeutic
target for heart failure.



Fenton Haber-Weiss (ROS)

(ESC)
(AHA)
2017
5/6
(subtotal nephrectomy: SNx)
B 8
SD 5/6 (subtotal nephrectomy: SNx)
Sham SNx
5
-80
5 20 -2
Sham  SNx
SNx  Sham 3
SNX
SNX  Sham
iron regulatory protein (IRP)
Sham SNx IRP SNx
tristetraprolin (TTP) Sham SNx
SNx TTP
SNx Sham
aminolevulinate synthase 2 (ALAS2) SNx

Sham



Fenton

Sham  SNx
20 -2
Sham SNx SNx
ESA
SNx
low-dose (0.6u g/kg/week) high-dose (1,2u g/kg/week)
SNx
high-dose
ALAS2
ESA
ALAS2

0.6 g/kg/week 4
vehicle

low-dose
high-dose

ESA



Miura Tetsuji Sato Tatsuya Yano Toshiyuki Takaguri Akira Miki Takayuki Tohse Noritsugu -
Nishizawa Keitaro

Role of Erythropoiesis-Stimulating Agents in Cardiovascular Protection in CKD Patients: 2022
Reappraisal of Their Impact and Mechanisms

Cardiovascular Drugs and Therapy -

DOl
10.1007/s10557-022-07321-3

lgaki Yusuke Tanno Masaya Sato Tatsuya Kouzu Hidemichi Ogawa Toshifumi Osanami Arata Yano 154
Toshiyuki Kuno Atsushi Miki Takayuki Nakamura Takashi Miura Tetsuji

Xanthine oxidoreductase-mediated injury is amplified by upregulated AMP deaminase in type 2 2021
diabetic rat hearts under the condition of pressure overload

Journal of Molecular and Cellular Cardiology 21 31

DOl
10.1016/j .yjmec.2021.01.002

3 0 3

Tatsuya Sato, Toshiyuki Yano, Keitaro Nishizawa, Yukishige Kimura, Takayuki Miki, Masaya Tanno, Atsushi Kuno, Michinori
Hirata, Ryohei Kawasaki, Tetsuji Miura.

Protective effect of chronic treatment with a continuous erythropoietin receptor activator on CKD-induced myocardial
intolerance to ischemia/reperfusion injury is lost by use of its excessive dose.

2019 XXII1 ISHR World Congress.

2019

Tatsuya Sato, Nobutoshi Ichise, Takeshi Kobayashi, Hiroya Yamazaki, Yoshinori Terashima, Noritsugu Tohse

Increased glucose oxidation is associated with increased ATP demand in rat fetal hearts just after initiation of the
heartbeat through increased glycolytic gene expressions and activated mitochondrial respiration capacity.

Biophysical Society Annual Meeting 2020

2020




Tatsuya Sato, Tatsuya Kikuchi, Toshiyuki Yano, Takayuki Miki, Masaya Tanno, Tetsuji Miura

Accumulation of free iron, but not protein-bound iron, in mitochondria may contribute to development of doxorubicin-induced
cardiomyopathy

84

2020

(Yano Toshiyuki)

(40444913) (20101)




