©
2012 2014

Metabolic Cardiomyopathy: Disease Entity and Pathophysiology
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The aim of this study was to establish a new disease entity* metabolic
cardiomyopathy” among non-ischemic heart-failure patients who suffered from the metabolic syndrome. We
hypothesized that metabolic abnormalities in cardiomyocyte mitochondria may be the fundamental
pathophysiology, where the master switch of mitochondria function by endonuclease/PCG-1 could be
epigenetically modulated by such as a HDAC3. The patients’ specimen were obtained by trans-catheter
myocardial biopsy, and the analyses are under the process.



(Atherothrombosis 2010)
(JACC 2011)
(Int J Cardiol 2011)
(Circ J 2011)

(JACC, in
press)
(JACC 2011)
(JACC, 2012)
2008 2010
3
525
62
38
Met-CHF (Circ J
2010)

65 7
2/3
1/3

65

Met
No-Met

20

e 1231-MIBG  SPECT
1231-M1BG (Fiji FilmRI Pharma, 111MBq)

Uptake
Back diffusion
(Eur J Nucl Med, 2005)
(QCA-9300A/U1)

e MR Spectroscopy

Cr TG
1.5 -MRS

(GPFLEX GE Medical)
2X2x2mm

Cr (chemical shift,

3.0ppm) TG (1.4ppm) PRESS spectrum
(J Cardiac Fail, 2010)
No-Met Cr TG

Cr
TG



[ ]
spherical
index, asynergy index
EF
Cr Met
No-Met
EF

oCT
AGPC (ISOGEN) total RNA
Doligotex-dT30
poly(A)RNA RT-PCR
[ ]
ATP
(Mit)
Mit
2
Endog
Mit ERR-a /PCG-1
Mit DNA
Endog KO
(McDermott-Roe, Nature 2011)
HDAC3-/-
(Sun,
JBC 2011) Mit
[ ]
mRNA RT-PCR

Met No-Met
Hdac3, Ppara , Pparf ,
Ppary , Pcgla, Erra , Endog, Cpt-1b, ATP
synthase family, Cox15, Cox19, Ucp2, Ucp3,
G6pdx, Me3, Pdkl, Pfkfbl, Ehhadh, Cptlb,
Acads, Acad8, Crot, Peci, Acssl, Acsl5,
Acot2, Agpat9, Akrlb10, Dgatl, Gyk, ALDH2,
NADH dehydrogenase family, ANP, BNP, MHC
3 , HSP90, p38
[ ]

HE Masson Oil Red O

Mitotracker
(Molecular Plobe) Mit
Mit

HDAC3  Mit
Mit

HDAC3
HDAC3  SNP

genomic DNA (QIAGEN)
HDAC3 coding region  Go Tag-PCR
ABI PRISM310 Genetic Analyzer
mutation/polymorphism

2008 2010
3 65
786 525 68
26 62
199 38
261
52
vs. 58 BMI 28.2 vs. 24.7
LDL
CKD
LEBHEICE TSARARDTE

BE (B, 65RLT)

AR
(IF il i3
25%



2
ERR-
a PCG-1 EndonucleaseG
/
65
Met No-Met
SPECT MRS
DNA
ROS

119
Ikenaga H, Kurisu S, Ishibashi K, Dohi
Y, Fukuda Y, Kihara Y.
Slow-flow phenomenon after Paclitaxel
-coated balloon angioplasty: findings
from optical coherence tomography and
coronary angioscopy.
JACC Cardiovasc Interv. 2015 Apr
20;8(4):e59-62.
Maruhashi T, Noma K, Fujimura N,
Kajikawa M, Matsumoto T, Hidaka T,
Nakashima A, Kihara Y, Liao JK,
Higashi Y.
Exogenous nitric oxide inhibits
Rho-associated kinase activity in
patients with angina pectoris: a
randomized controlled trial.
Hypertens Res. 2015 Mar 5. [Epub ahead
of print]
Matsumoto T, Oki K, Kajikawa M,
Nakashima A, Maruhashi T, lwamoto VY,
Iwamoto A, Oda N, Hidaka T, Kihara Y,
Kohno N, Chayama K, Goto C, Aibara Y,

Noma K, Liao JK, Higashi Y. Effect of
aldosterone-producing adenoma on
endothelial function and Rho-
associated kinase activity in
patients with primary aldosteronism.
Hypertension. 2015 Apr;65(4):841-8.

Kajikawa M, Nakashima A, Fujimura N,
Maruhashi T, lwamoto Y, lwamoto A,
Matsumoto T, Oda N, Hidaka T, Kihara
Y, Chayama K, Goto C, Aibara Y, Noma
K, Takeuchi M, Matsui T, Yamagishi S,
Higashi Y.

Ratio of serum levels of AGEs to
soluble form of RAGE is a predictor of
endothelial function.

Diabetes Care. 2015 Jan;38(1):119-25.

Maruhashi T, Noma K, lwamoto Y,
Iwamoto A, Oda N, Kajikawa M,
Matsumoto T, Hidaka T, Kihara Y,
Chayama K, Nakashima A, Goto C, Liao
JK, Higashi Y.

Critical role of exogenous nitric
oxide in ROCK activity in vascular
smooth muscle cells.

PLoS One. 2014 Oct 3;9(10):e109017.

Yamamoto H, Kitagawa T, Kihara Y.
Clinical implications of the coronary
artery calcium score in Japanese
patients.

J Atheroscler Thromb.

2014 ;21(11):1101-8. Epub 2014 Sep 26.

Ishida M, Ishida T, Tashiro S, Uchida
H, Sakai C, Hironobe N, Miura K,
Hashimoto Y, Arihiro K, Chayama K,
Kihara Y, Yoshizumi M. Smoking
cessation reverses DNA double-strand
breaks in human mononuclear cells.
PLoS One. 2014 Aug 5;9(8):€103993.

Maruhashi T, Nakashima A, Matsumoto T,
Oda N, Iwamoto Y, Iwamoto A, Kajikawa
M, Kihara Y, Chayama K, Goto C, Noma
K, Higashi Y. Relationship between
nitroglycerine-induced vasodilation
and clinical severity of peripheral
artery disease.

Atherosclerosis.

2014Jul ;235(1):65-70.

Yamamoto H, Awai K, Kuribayashi S,
Kihara Y; PREDICT Investigators.
Rationale and design of the PREDICT
(Plaque Registration and Evaluation
Detected In Computed Tomography)
registry.

J Cardiovasc Comput Tomogr.

2014 Mar-Apr;8(2):90-6.



10.

11.

12.

13.

14.

15.

Kajikawa M, Noma K, Maruhashi T,
Mikami S, lwamoto Y, lwamoto A,
Matsumoto T, Hidaka T, Kihara Y,
Chayama K, Nakashima A, Goto C, Liao
JK, Higashi Y.

Rho-associated kinase activity is a
predictor of cardiovascular outcomes.
Hypertension. 2014 Apr;63(4):856-64.

Kurisu S, lwasaki T, lkenaga H,
Watanabe N, Higaki T, Shimonaga T,
Ishibashi K, Mitsuba N, Dohi Y, Kihara
Y. Influence of left ventricular
geometry on thallium-201 gated
single-photon emission tomographic
findings in patients with known or
suspected coronary artery disease.
Ann Nucl Med. 2014 Feb;28(2):120-7.
doi: 10.1007/s12149-013-0786-5.

Maruhashi T, Nakashima A, Soga J,
Fujimura N, Idei N, Mikami S, Iwamoto
Y, Kajikawa M, Matsumoto T, Hidaka T,
Kihara Y, Chayama K, Goto C, Noma K,
Tomiyama H, Takase B, Yamashina A,
Higashi Y. Hyperuricemia is
independently associated with
endothelial dysfunction in
postmenopausal women but not in
premenopausal women.

BMJ Open. 2013 Nov 8;3(11):e003659.

Maruhashi T, Soga J, Fujimura N, Idei
N, Mikami S, lwamoto Y, Kajikawa M,
Matsumoto T, Hidaka T, Kihara Y,
Chayama K, Noma K, Nakashima A, Goto
C, TomiyamaH, Takase B, Yamashina A,
Higashi Y. Relationship between
flow-mediated vasodilation and
cardiovascular risk factors in a large
community-based study.

Heart. 2013 Dec;99(24):1837-42.

Kagawa E, Dote K, Kihara Y.
Percutaneous coronary intervention
for postcardiac arrest syndrome.
Curr Opin Cardiol.

2013 Nov;28(6):689-94.

Utsunomiya H, Yamamoto H, Kitagawa T,
Kunita E, Urabe Y, Tsushima H, Hidaka
T, Awai K, Kihara Y. Incremental
prognostic value of cardiac computed
tomography angiography in
asymptomatic aortic stenosis:
significance of aortic valve calcium
score.

Int J Cardiol.

2013 Oct 15;168(6):5205-11.

16.

17.

18.

19.

20.

21.

Idei N, Ukawa T, Kajikawa M, lwamoto
Y, Fujimura N, Maruhashi T, Mikami S,
Matsumoto T, Kihara Y, Chayama K, Noma
K, Nakashima A, Takayanagi T, Morimoto
H, Tsuji T, Higashi Y. A novel
noninvasive and simple method for
assessment of endothelial function:
enclosed zone flow-mediated
vasodilation (ezFMD) using an
oscillation amplitude measurement.
Atherosclerosis.

2013 Aug;229(2):324-30.

Kagawa E, Dote K, Kihara Y. Letter by
Kagawa et al regarding article,
"hypothermia in comatose survivors
from out-of-hospital cardiac arrest:
pilot trial comparing 2 levels of
target temperature".

Circulation. 2013 Jul 23;128(4):e55.

Mikami S, Nakashima A, Nakagawa K,
Maruhashi T, lwamoto Y, Kajikawa M,
Matsumoto T, Kihara Y, Chayama K, Noma
K, Ochi M, Nishimura M, Tsuji K, Kato
Y, Goto C, Higashi Y. Autologous
bone-marrow mesenchymal stem cell
implantation and endothelial function
in a rabbit ischemic limb model.
PLoS One. 2013 Jul 4;8(7):e67739.

Yamamoto H, Kitagawa T, Ohashi N,
Utsunomiya H, Kunita E, Oka T, Urabe
Y, Tsushima H, Awai K, Kihara Y.
Noncalcified atherosclerotic lesions
with vulnerable characteristics
detected by coronary CT angiography
and future coronary events.

J Cardiovasc Comput Tomogr.

2013 May-Jun;7(3):192-9.

Kurisu S, Shimonaga T, lwasaki T,
Mitsuba N, Ishibashi K, Dohi Y, Kihara
Y. Mean platelet volume in patients
with primary aldosteronism and its
relation to left ventricular
hypertrophy.

Int J Cardiol.

2013 Oct 3;168(3):3143-4.

Nakano Y, Chayama K, Ochi H,
Toshishige M, Hayashida Y, Miki D,
Hayes CN, Suzuki H, Tokuyama T, Oda N,
Suenari K, Uchimura-Makita Y,
Kajihara K, Sairaku A, Motoda C,
Fujiwara M, Watanabe Y, Yoshida Y,
Ohkubo K, Watanabe 1, Nogami A,
Hasegawa K, Watanabe H, Endo N, Aiba
T, Shimizu W, Ohno S, Horie M, Arihiro
K, Tashiro S, Makita N, Kihara Y. A
nonsynonymous polymorphism in
semaphorin 3A as a risk factor for
human unexplained cardiac arrest with



22.

23.

24.

25.

26.

27.

28.

documented ventricular fibrillation.
PLoS Genet. 2013 Apr;9(4):e1003364.

Maruhashi T, Soga J, Fujimura N, Idei
N, Mikami S, lwamoto Y, Kajikawa M,
Matsumoto T, Hidaka T, Kihara Y,
Chayama K, Noma K, Nakashima A, Goto
C, Higashi Y. Nitroglycerine-induced
vasodilation for assessment of
vascular function: a comparison with
flow-mediated vasodilation.
Arterioscler Thromb Vasc Biol.

2013 Jun;33(6):1401-8.

Kihara Y. Statin therapy in chronic
heart failure: frog prince or bare
frog? Circ J. 2013;77(4):895-7. Epub
2013 Mar 15. PubMed PMID: 23502989.

Kurisu S, Kihara Y.
Tako-tsubo cardiomyopathy: clinical

presentation and underlying mechanism.

J Cardiol. 2012 Dec;60(6):429-37.

Urabe Y, Fujii T, Kurushima S,
Tsujiyama S, Kihara Y.
Pigs-in-a-blanket coronary arteries:
a case of immunoglobulin G4-related
coronary periarteritis assessed by
computed tomography coronary
angiography, intravascular
ultrasound, and positron emission
tomography.

Circ Cardiovasc Imaging.

2012 Sep 1;5(5):685-7.

Yamazato R, Yamamoto H, Tadehara F,
Teragawa H, Kurisu S, Dohi Y,
Ishibashi K, Kunita E, Utsunomiya H,
Oka T, Kihara Y. Association between
aortic valve calcification and
myocardial ischemia, especially in
asymptomatic patients.

J Nucl Med. 2012 Aug;53(8):1216-21.

Lin YJ, Suenari K, Lo MT, Lin C, Hsieh
WH, Chang SL, Lo LW, Hu YF, Cheng CC,
Kihara Y, Chao TF, Hartono B, Wu TJ,
Lin WS, Hsu KH, Kibos AS, Huang NE,
Chen A. Novel assessment of temporal
variation in fractionated
electrograms using histogram analysis
of local fractionation interval in
patients with persistent atrial
fibrillation.

Circ Arrhythm Electrophysiol.

2012 Oct;5(5):949-56.

Maruhashi T, Soga J, Fujimura N, Idei
N, Mikami S, lwamoto Y, Kajikawa M,
Matsumoto T, Kihara Y, Chayama K, Noma
K, Nakashima A, Tomiyama H, Takase B,
Yamashina A, Higashi Y.

Hyperbilirubinemia, augmentation of
endothelial function, and decrease in
oxidative stress in Gilbert syndrome.
Circulation.

2012 Jul 31;126(5):598-603.

56
Kajikawa M, Matsumoto T, lIwamoto Y,
Maruhashi T, Mikami S, Noma K, Kihara
Y, Higashi Y.
A Novel Noninvasive and Simple Method
for Assessment of Endothelial
Function: Enclosed Zone Flow-Mediated
Vasodilation Using an Oscillation
Amplitude Measurement.
The 85th Scientific Sessions of the
American Heart Association 2012 Nov 3,
Los Angeles, USA

58

. , miRNA

MED13
-Angiol Front. Vol. 11,

No.3, P84(260)-86(262). 2012/9.

-MetS
5 . MEDICAMENT
NEWS. 2138 , P26.2 013/10.

Vol .38, No.5, P558-559.2013/10.

- - C ).
.Vol .46, No.8, P1185-1186. 2014/8.

KIHARA Yasuki

®



