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Pulmonary hypertension (PH) is associated with hypoxic exposure, enhanced production of reactive
oxygen species (ROS) and proliferation of vascular smooth muscle cells (VSMC). In this study, we
tested our hypothesis that cyclophilin A (CyPA) contributes to pulmonary vascular remodeling in
patients with PH.  Plasma CyPA levels were significantly elevated in patients with PH than in those
without PH or healthy controls. Moreover, plasma CyPA levels increased according to the quartiles of
pulmonary vascular resistance. Medical treatments reduced plasma CyPA levels in patients with PH.
Finally, event-free curve revealed that high plasma CyPA predicted poor outcome (death or lung
transplantation). These results indicate that plasma CyPA is a novel biomarker for patients with PH.
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1. Satoh K, Fukumoto Y, Sugimura K, Miura

Y, Aoki T, Nochioka K, Tatebe S,
Miyamichi-Yamamoto S, Shimizu T, Osaki
S, Takagi Y, Tsuburaya R, 1to Y, Matsumoto
Y, Nakayama M, Takeda M, Takahashi J, Ito
K, Yasuda S, Shimokawa H. Plasma
cyclophilin A is a novel biomarker for
coronary artery disease. Circ J.
77:447-455,2013. (#&Hi4)

Sugimura K, Fukumoto Y, Satoh K,
Nochioka K, Miura Y, Aoki T, Tatebe S,
Miyamichi-Yamamoto S, Shimokawa H.
Percutaneous transluminal pulmonary
angioplasty markedly improves pulmonary
hemodynamics and long-term prognosis in
patients with chronic thromboembolic
pulmonary hypertension. Circ J.
76:485-488,2012. (##HiA)

Tatebe S, Fukumoto Y, Sugimura K,
Miyamichi-Yamamoto S, Aoki T, Miura Y,
Nochioka K, Satoh K, Shimokawa H.
Clinical significance of reactive
post-capillary pulmonary hypertension in
patients with left heart disease. Circ J.
76:1235-1244,2012. (##i4)

Tatebe S, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Miura M,
Yamamoto S, Yaoita N, Satoh K,
Shimokawa H. Optical coherence
tomography is superior to intravascular
ultrasound for diagnosis of distal-type
chronic thromboembolic pulmonary
hypertension.  Circ J. (in press) (&#A)

Satoh K, Fukumoto Y, Nakano M, Kagaya

Y, Shimokawa H. Emergence of the

erythropoietin/erythropoietin receptor

system as a novel cardiovascular target. J

Cardiovasc Pharmacol. 58:570-574, 2012.
(EHA)

Kagaya Y, Asaumi Y, Wang W, Takeda M,
Nakano M, Satoh K, Fukumoto Y,
Shimokawa H. Current perspectives on
protective rolls of erythropoietin in
cardiovascular system — Erythropoietin
receptor as a novel therapeutic target —
Tohoku J Exp Med. 227;83-91,2012.
(EHeH)

Aoki T, Fukumoto Y, Sugimura K, Oikawa
M, Satoh K, Nakano M, Nakayama M,
Shimokawa H.  Prognostic impact of
myocardial interstitial fibrosis in
non-ischemic heart failure —Comparison
between preserved and reduced ejection
fraction heart failure- Circ J.
75:2605-2613,2011.  (##iA)

Miyamichi-Yamamoto S, Fukumoto Y,
Sugimura K, Ishii T, Satoh K, Miura U,
Tatebe S, Nochioka K, Aoki T, Do.e
Zhulangiqige, Shimokawa H. Intensive
immunospuppressive therapy improves
pulmonary hemodynamics and long-term
prognosis in patients with pulmonary arterial
hypertension associated with connective
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tissue disease. ~ Circ J. 75:2668-2674,2011.

It

Rabieyousefi M, Soroosh P, Satoh K, Datel
F, Ishii N, Yamashita M, Oka M, McMurtry
IF, Shimokawa H, Nose M, Sugamura K,
Ono M. Indispensable roles of
OX40L-derived signal and epistatic genetic
effect in immune-mediated pathogenesis of
spontaneous pulmonary hypertension.
BE\/IEC Immunology. 12:67-79,2011.

Satoh K, Shimokawa H. Vascular-derived

reactive oxygen species for homeostasis and

diseases. Nitric Oxide. 25:211-215,2011.
(E#HefH)

Satoh K, Fukumoto Y, Shimokawa H.
Rho-kinase: Important new therapeutic
target in cardiovascular diseases. Am J
Physiol. 301:H287-296,2011.  (##iA)
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<Symposiums>

(SY10: New Biomarkers for Cardiovascular
Disease Prevention)

Satoh K, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Shimizu T, Takagi Y,
Tsuburaya R, Itoh Y, Matsumoto Y,

Nakayama M, Takeda M, Takahashi J, Ito K,

Yasuda S, Shimokawa H. Plasma
cyclophilin A is a novel biomarker for
oxidative stress and coronary artery disease.
Circ J. 77(Suppl. 1):1-139,2013.

(SY14: Establishment of Caring Facilities in
Adults with Congenital Heart Disease)
Tatebe S, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Yamamaoto S,
Satoh K, Shimokawa H. Current status of
chronic heart failure with adult congenital
heart disease in Japan. Circ J. 77(Suppl.
1):1-162,2013.

(SY17: Recent Progress in Pulmonary
Hypertension)

Fukumoto Y, Sugimura K, Shimizu T,
Qigige Z, Yamamoto S, Tatebe S, Aoki T,
Nochioka K, Miura Y, Satoh K, Shimokawa
H. Recent research progress on the role of
Rho-kinase pathway in the pathogenesis of
pulmonary arterial hypertension -From
Bench to Bedside- Circ J. 77(Suppl.
1):1-180,2013.

<Young Investigator’s Award for
International Students>

Ellawindy A, Satoh K, Tanaka S, Ikeda S,
Shimizu T, Noda K, Fukumoto Y, Kobayashi
K, Nakayama K, Shimokawa H.
Spontaneous development of
arrhythmogenic right ventricular
cardiomyopathy in mice overexpressing
dominant-negative Rho-kinase in
cardiovascular system. Circ J. 77(Suppl.

1):1-568,2013.

<Featured Research Sessions>

(FRS10: Angina pectoris)

Satoh K, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Tatebe S,

Yamamoto S, Takagi Y, Tsuburaya R, Itoh Y,
Matsumoto Y, Nakayama M, Takeda M,
Takahashi J, Ito K, Yasuda S, Shimokawa H.
Plasma cyclophilin A level is a novel
biomarker of vasospastic angina. Circ J.
77(Suppl. 1):1-636,2013.

(FRS18: Pulmonary Circulation)

Satoh K, Fukumoto Y, Sugimura K, MiuraY,
Nochioka K, Aoki T, Tatebe S, Yamamoto S,
Shimizu T, Nakamura K, Ito H, Shimokawa
H. Plasma cyclophilin A as a novel
biomarker for pulmonary hypertension in
humans. Circ J. 77(Suppl. 1):1-686,2013.

<Poster presentations>

Al-Mamun E, Satoh K, Tanaka S, Shimizu
T, Nergui S, Fukumoto Y, Shimokawa H.
Combination therapy with fasudil and
sildenafil ameliorates
monocrotaline-induced pulmonary
hypertension in rats. Circ J. 77(Suppl.
1):1-1766,2013.

Miura 'Y, Fukumoto Y, Sugimura K,
Nochioka K, Aoki T, Tatebe S, Yamamoto S,
Satoh K, Shimokawa H. Impact of positive
myocardial biopsy on ventricular function
and prognosis in patients with cardiac
sarcoidosis. Circ J. 77(Suppl.
1):1-2547,2013.

Qiqgige Z, Fukumoto Y, Sugimura K, Miura
Y, Tatebe S, Yamamoto S, Aoki T, Nochioka
K, Satoh K, Nergui S, Kondoh M, Nakano
M, Wakayama Y, Fukuda K, Nihei T,
Takahashi J, Shimokawa H. Enhanced
Rho-kinase activity in circulating
leukocytes in patients with heart failure.
Circ J. 77(Suppl. 1):1-1424,2013.

Shimizu T, Fukumoto Y, Tanaka S, Satoh K,
Shimokawa H. Crucial role of ROCK2 in
vascular smooth muscle cells for
hypoxia-induced pulmonary hypertension in
mice. Circ J. 77(Suppl. 1):1-2276,2013.
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American Thoracic Society International
Conference 2012 (May 18-23, San
Francisco, USA)

Fukumoto Y, Sugimura K, Satoh K,
Nochioka K, Miura Y, Aoki T, Tatebe S,
Miyamichi-Yamamoto S, Shimokawa H.
Percutaneous transluminal pulmonary




angioplasty markedly ameliorates pulmonary
hemodynamics and long-term prognosis of
patients with distal-type chronic
thromboembolic pulmonary hypertension.

European Society of Cardiology Congress
2012 (August 25-29, Munich, Germany)
Sugimura K, Fukumoto Y, Satoh K, Miura Y,
Nochioka K, Aoki T, Tatebe S, Yamamoto S,
Shimokawa H. Remarkable effectiveness
of percutaneous transluminal pulmonary
angioplasty for hemodynamics and

long-term prognosis in patients with
distal-type chronic thromboembolic
pulmonary hypertension.

Satoh K, Fukumoto Y, Sugimura K, Miura Y,
Nochioka K, Aoki T, Tatebe S, Takagi Y,
Takahashi J, Shimokawa H.  Plasma
cyclophilin A level is a novel biomarker of
coronary artery disease.

American Heart Association (AHA)
Scientific Sessions (November 3-7, 2012,
Los Angeles, USA)

Doe Z, Fukumoto Y, Sugimura K, Miura Y,
Tatebe S, Yamamoto, AokiT, Nohicoka K,
Satoh K, SuvdN, Kondo M, Nakano M,
Wakayama Y, Fukuda K, Nihei T, Kikuchi
Y, Takahashi J, Shimokawa H. Rho kinase
activity in circulating leukocytes as a novel
bio marker of heart failure. (#12636)

Ellawindy A, Satoh K, Tanaka S, Ikeda S,
Shimizu T, Noda K, Fukumoto Y,
KobayashiK, NakayamaK,Shimokawa H.
Spontaneous development of
arrhythmogenic right ventricular
cardiomyopathy in mice overexpressing
dominant-negative Rho-kinase in vascular
smooth muscle cells. (#10984)

Miura Y, Sugimura K, Fukumoto Y, Satoh
K, Nohicoka K, Aoki T, TatebeS,
Yamamoto S, Shimokawa H. Percutaneous
transluminalpulmonary angioplasty
markedly improves pulmonary
hemodynamics and long-term prognosis of
patients with distal-type chronic
thromboembolic pulmonary hypertension.
(#13752)

Satoh K, Fukumoto Y, Sugimura K, Miura
M, Nochioka K, Aoki T, TatebeS,
Yamamoto S, Shimizu T, Nakamura K, Ito
H, Shimokawa H. Plasma cyclophilin A as
a novel biomarker for pulmonary
hypertension in humans. (#11189)

ShimizuT, Tanaka S, Satoh K, Fukumoto Y,
Shimokawa H.  ROCK2 in vascular smooth
muscle cells plays a crucial role for
hypoxia-induced pulmonary hypertension in
mice. (#12299)

Tatebe S, Fukumoto Y, Sugimura K, Satoh
K, MiuraY, Nohicoka K, Aoki T,
Yamamoto S,
Oikawa-WakayamaM,KagayaY, Shimokawa

H. Prognostic significance of enhanced
[18F]fluorodeoxyglucose accumulation in
the right ventricular free wall in patients
with pulmonary hypertension. (#10873)
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<Asian Joint Case-Conference
2>Malaysia and Japan (AJC2) (CAD)
Sugimura K, Fukumoto Y, Satoh K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Shimokawa H. Effects of
percutaneous transluminal pulmonary
angioplasty in patients with distal-type
chromic thromboembolic pulmonary
hypertension. Circ J. 76(Suppl
1):1-100,2012.

<Symposium>Diagnosis of Heart Failure
Using Genetic Biomarker

Zhulan Qigige, Fukumoto Y, Sugimura K,
Miura 'Y, Yamamoto S, Tatebe S, Aoki T,
Nochioka K, Satoh K, Shimokawa H.
Rho-kinase activity in circulating
leukocytes as a novel biomarker in patients
with chronic heart failure. Circ J. 76(Suppl
1):1-199,2012.

Shimizu T, Tanaka S, Satoh K, Fukumoto Y,
Shimokawa H. ROCK?2 in vascular smooth
muscle cells plays a crucial role for
hypoxia-induced pulmonary hypertension in
mice. Circ J. 76(Suppl 1):1-641,2012.

Sugimura K, Fukumoto Y, Satoh K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Shimokawa H. Percutaneous
transluminal pulmonary angioplasty
markedly improves pulmonary
hemodynamics and long-term prognosis in
patients with distal-type chronic
thromboembolic pulmonary hypertension.
Circ J. 76(Suppl 1):1-644,2012.

Tatebe S, Fukumoto Y, Sugimura K, Satoh
K, Miura 'Y, Nochioka K, Aoki T,
Yamamoto S, Shimokawa H. Usefulness of
optical coherence tomography in diagnosis
of distal-type chronic thromboembolic
pulmonary hypertension -comparison with
intravascular ultrasound-. Circ J. 76(Suppl
1):1-625,2012.

Aoki T, Fukumoto Y, Sugimura K, Satoh K,
Miura Y, Nochioka K, Tatebe S, Yamamoto
S, Shimokawa H. Increased incidence of
heart failure in the East Japan Earthquake
Disaster. Circ J. 76(Suppl 1):1-907,2012.

Satoh K, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Osaki S, Takagi Y, Tsuburaya
R, Itoh Y, Matsumoto Y, Nakayama M,
Takeda M, Takahashi J, Itoh K, Yasuda S,
Shimokawa H. Plasma cyclophilin a level is
a novel biomarker of coronary artery
disease. Circ J. 76(Suppl 1):1-763,2012.

Satoh K, Fukumoto Y, Sugimura K, Miura
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Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Shimizu T, Nakamura K, Itoh
H, Shimokawa H. Cyclophilin A plays an
important role in the pathogenesis of
pulmonary arterial hypertension in humans
—involvement of rho-kinase pathway-. Circ
J. 76(Suppl 1):1-1368,2012.
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European Society of Cardiology 2011
(August 27-31, 2011, Paris)

Yamamoto S, Fukumoto Y, Sugimura K,
Satoh K, Miura Y, Tatebe S, Nakano M,
Oikawa M, Ishii T, Shimokawa H.

Intensive immunosuppressive therapy
improves pulmonary hemodynamics and
prognosis in patients with pulmonary arterial
hypertension associated with connective
tissue disease.

Sugimura K, Fukumoto Y, Satoh K, Miura Y,

Tatebe S, Yamamoto S, Shimokawa H.
Marked effectiveness of percutaneous
transluminal pulmonary angioplasty in
patients with distal-type chronic
thromboembolic pulmonary hypertension.

Tatebe S, Fukumoto Y, Sugimura K, Satoh
K, Miura 'Y, Nochioka K, Yamamoto S,
Shimokawa H. Optical coherence
tomography is superior to intravenous
ultrasound for diagnosis of distal-type
chronic thromboembolic pulmonary
hypertension.

Tatebe S, Fukumoto VY, Sugimura K, Satoh
K, Miura Y, Nochioka K, Yamamoto S,
Shimokawa H. Clinical characteristics and
prognosis of patients with post-capillary
reactive pulmonary hypertension caused by
left heart disease.

American Heart Association (AHA)
Scientific Sessions (November 12-16, 2011,
Orlando, USA)

11.

12.

Aoki T, Fukumoto Y, Sugimura K, Satoh K,
Miura Y, Nochioka K, Tatebe S,
Miyamichi-Yamamoto S, Nakayama M,
Shimokawa H. Prognostic impact of
myocardial fibrosis in patients with heart
failure -Comparison between preserved and
reduced ejection fraction heart failure-
(#12377)

Aoki T, Fukumoto Y, Sugimura K, Satoh K,
Miura Y, Nochioka K, Tatebe S,
Miyamichi-Yamamoto S, Shimokawa H.
Percutaneous transluminal pulmonary
angioplasty markedly improves pulmonary
hemodynamics in patients with distal-type
chronic thromboembolic pulmonary
hypertension. (#11867)

Satoh K, Fukumaoto Y, Sugimura K, Miura Y,
Nochioka K, Aoki T, Tatebe S, Yamamoto S,
Shimizu T, Nakamura K, Shimokawa H.
Cyclophilin A plays an important role in the
pathogenesis of pulmonary arterial
hypertension in humans -Involvement of
Rho-kinase Pathway- (#10569)

Shimizu T, Satoh K, Tanaka S, Fukumoto Y,
Shimokawa H. ROCK?2 in vascular smooth
muscle cells plays a crucial role for
hypoxia-induced pulmonary hypertension in
mice. (#9348)
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<Symposium>NeW Biomarkers for
Prediction and Prevention of Cardiovascular
Diseases
Satoh K, Fukumoto Y, Shimizu T, Suzuki H,
Sugimura K, Miura Y, Tatebe S, Miyamichi
S, Berk BC, Shimokawa H. Cyclophilin A
is a novel biomarker for aortic aneurysms
and atherosclerotic plaque instability.

<Symposium> i i E O Fe iR
Sugimura K, Fukumoto Y, Satoh K, Miura
Y, Tatebe S, Miyamichi S, Shimokawa H.
New therapeutic strategies for pulmonary
hypertension: Rho-kinase inhibitor and
balloon pulmonary angioplasty.

< iR TERE >

Miyamichi S, Fukumoto Y, Sugimura K,
Satoh K, Nakano M, Miura Y, Tatebe S,
Oikawa M, Ishii T, Shimokawa H. Effects
of intensive immunosuppressive therapy on
pulmonary hemodynamics in patients with
pulmonary arterial hypertension associated
with connective tissue disease.

Tatebe S, Fukumoto Y, Sugimura K, Satoh
K, Nakano M, MiuraY, Miyamichi S,



Shimokawa H. Optical coherence
tomography as a novel diagnostic tool for
distal-type chronic thromboembolic
pulmonary hypertension.

Tatebe S, Fukumoto Y, Sugimura K, Satoh
K, Miura 'Y, Miyamichi S, Oikawa M,
Shimokawa H. Post-capillary reactive
pulmonary hypertension is an adverse
prognostic factor in patients with left heart
disease.

Shimizu T, Satoh K, Tanaka S, Fukumoto
Y, Shimokawa H. ROCK?2 in vascular
smooth muscle cells plays a crucial role for
hypoxia-induced pulmonary hypertension in
mice.

Aoki T, Fukumoto Y, Sugimura K, Satoh K,
Miura 'Y, Tatebe S, Miyamichi S, Nakayama
M, Shimokawa H. Gender difference in
prognostic impact of myocardial fibrosis in
heart failure patients -Usefulness of
myocardial biopsy-

Suzuki H, Satoh K, Miura S, Fukudo S,
Shimokawa H. Different brain processing
from the right and the left ventricles in

humans.
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14. The 28" Annual Meeting of the
International Society for Heart Research
Japanese Section (12 }] 2-3 H. 2011 4¢,
HUR)
<Symposium: Roles of inflammation and
immunity in cardiovascular diseases>
Satoh K, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Shimokawa H. Cyclophylin A
is a novel biomarker for oxidative stress and
atherosclerosis.

Shimizu T, Satoh K, Tanaka S, Fukumoto Y,

Shimokawa H.  ROCK2 in vascular
smooth muscle cells plays a crucial role for
hypoxia-induced pulmonary hypertension in
mice.

Satoh K, Fukumoto Y, Sugimura K, Miura
Y, Nochioka K, Aoki T, Tatebe S,
Yamamoto S, Takagi Y, Tsuburaya R, Ito Y,
Matsumoto M, Nakayama M, Takahashi J,
Shimokawa H.  Plasm cyclophilin Aisa
novel predictor of coronary artery disease.

(BE) Gt3#)
1. AR, TIIZEH: =) 2AnRzF
D& NF RFEVER & i 8 85 PEHER:
¥4, BIO Clinica. 28:448-452,2013.

2. EREAKE [ CmbA LR ] Je
=t BPHHZE—#W Angiotensin Research
8: 1-8, 2011.
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p20-15.
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