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Abstract

The mechanism of pseudoaneurysm formation caused by prolonged sepsis is thought to be related to the vascular endothelium being
directly invaded and broken by bacteria. Moreover, matrix metalloproteinases (MMPs) which are up-regulated by chronic inflammation have
been reported to be implicated in the pathogenesis of aneurysm development through increased proteolysis of extracellular matrix proteins.
An effective treatment for infected pseudoaneurysm remains unsettled. Surgery is generally performed, however, because the patients in most
of these cases are in very poor physical condition, the operation is associated with high morbidity and mortality. A more successful
alternative is endovascular treatment. Recent reports indicate low morbidity and mortality rates with this treatment. If the patient in this case

had been in better condition, we could have selected endovascular stent-grafting for her treatment.

© 2007 Elsevier Ireland Ltd. All rights reserved.

Keywords: Pseudoaneurysm; Multi-slice CT; Matrix metalloproteinases

1. Case report

In October 2006, a 77-year-old woman underwent
pancreatoduodenectomy for a malignant pancreatic tumor.
On the 8th postoperative day, her temperature was 39.3 °C.
At that time, laboratory tests showed a white cell count of
1.82x10*/ul and a C-reactive protein (CRP) of 5.6 mg/dl.
The central venous catheter tip and blood cultures were
positive for methicillin-resistant Staphylococcus aureus
(MRSA). In view of antibiotic sensitivity test results,
arbekacin (ABK) was the most sensitive to MRSA and the
treatment with ABK was started. On the 13th postoperative
day, she suddenly complained of right inguinal pain and
lumbar pain. Abdominal and pelvic X-ray revealed no
abnormal findings. A 64-slice computed tomography (CT)
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resulted in the same (Fig. A and B). However, the patient
continued to complain of the lumbar pain. A second series of
blood cultures made after 15 days of the treatment with ABK.
were still positive for MRSA. Therefore, ABK treatment was
changed into vancomycin (VCM). On the 31st postoperative
day, the 64-slice CT for the second time showed that a 2.1-
cm false aneurysm of abdominal aortaproximal to the
divergence of common iliac artery (Fig. 1C and D). We
consulted cardiac surgeons about indication of the surgery,
however, surgery was ruled out owing to her greatly weaken
condition. Although medication was continued, patient’s
hypotension and MRSA sepsis were not controlled. On the
72nd postoperative day, she died of progressive renal failure.

2. Discussion

Pseudoaneurysm is usually known to be caused by trauma
[1] and surgical treatment [2] but rarely MRSA infection.
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Fig. 1. Multi-slice CT changes shown in abdominal aortic pseudoaneurysm. A 64-slice CT revealed no abnormal findings (A, B). On the 3 st postoperative day,
the 64-slice CT for the second time showed that a 2.1-cm false aneurysm of abdominal aorta proximal to the divergence of common iliac artery (arrows) (C, D).

This case was thought to have been caused by prolonged
MRSA sepsis based on the comparison between CT findings
for the first time (Fig. 1 A and B) with for second time (Fig. 1C
and D). Additionally, it was hardly possible that abdominal
aorta had been injured by the surgical procedure in view of its
site.

If we suspect pseudoaneurysm with infection, multi-slice
CT may be a useful tool in detecting unexpected lesion in a
non-invasive manner [3,4]. In fact, CT angiography was very
helpful in detecting the pseudoaneurysm and we should
further use multi-slice CT.

The mechanism of pseudoaneurysm formation caused by
prolonged sepsis is thought to be related to the vascular
endothelium being directly invaded and broken by bacteria.
Moreover, matrix metalloproteinases (MMPs) which are up-
regulated by chronic inflammation have been reported to be
implicated in the pathogenesis of aneurysm development
through increased proteolysis of extracellular matrix proteins
[5].

An effective treatment for infected pseudoaneurysm
remains unsettled. Surgery is generally performed, however,
because the patients in most of these cases are in very poor

physical condition, the operation is associated with high
morbidity and mortality [6]. A more successful alternative is
endovascular treatment. Recent reports indicate low mor-
bidity and mortality rates with this treatment [6]. If the
patient in this case had been in better condition, we could
have selected endovascular stent-grafting for her treatment.

References

[1] Chai P, Mohiaddin R. Traumatic pseudoaneurysm of the descending
thoracic aorta, Circulation 2005;112:¢260-1.

[2] Heise M, Werk M, Husmann 1, et al. Rapid development of multiple
pseudoaneurysms after arterial homograft placement. Circulation
2006;114:e80—1.

[3] Chambers ST. Diagnosis and management of staphylococcal infections
of vascular grafts and stents. Intern Med J 2005;35:572-8.

[4] Ohtsuka M, Uchida E, Yamaguchi H, et al. Coronary aneurysm reduced
after coronary stenting. Int J Cardiol 2007;121:76-7.

[5] Yoshimura K, Aoki H, lkeda Y, et al. Regression of abdominal aortic
aneurysm by inhibition of c-Jun N-terminal kinase. Nat Med
2005;11:1330-8.

[6] Sanada J, Matsui O, Arakawa F, et al. Endovascular stent-grafting for
infected iliac artery peudoaneurysms. Cardiovasc Interv Radiol
2005;28:83-6.



ELSEVIER

International Journal of Cardiology 125 (2008) 286 —287

International Journal of

Cardiology

www.elsevier.com/locate/ijcard

Letter to the Editor

Takayasu arteritis evaluated by multi-slice computed
tomography in an old man

Tetsuo Fujita ®, Masashi Ohtsuka **, Eiji Uchida ®, Hiroyuki Yamaguchi *, Toru Nakajima ®,

Hiroshi Akazawa °, Hiroyuki Takano °, Haruaki Nakaya °, Issei Komuro

b

* Department of Cardiology, Seirei Yokohama General Hospital, 215 Iwai-cho, Hodogaya-ku, Yokohama 240-8521, Japan
® Cardiovascular Science and Medicine, Chiba University Graduate School of Medicine, 1-8-1 Inohana, Chuo-ku, Chiba 260-8670, Japan
¢ Department of Pharmacology, Chiba University Graduate School of Medicine, 1-8-1 Inohana, Chuo-ku, Chiba 260-8670, Japan

Received 16 March 2007; accepted 26 May 2007
Available online 24 August 2007

Abstract

In the case of patients with Takayasu arteritis (TA), they consult a doctor for the first time when they have a slight fever, shoulder pain,
chest pain, back pain, or headache, or when they are pointed out to have high CRP or anemia by chance in medical check-up. In TA, they are
usually young women. In our case, the very old patient had bilateral massive pleural effusion and aortic aneurysm with a 64-slice computed
tomography (CT). TA commonly affects primarily large elastic arteries such as the aorta and its main branches. Steroid was very effective for
suppression of inflammatory symptom being dose-dependent. His pleural effusion had been decreasing without reducing the size of aortic
aneurysm. Multi-slice CT was a very useful tool to detect unexpected lesion in Takayasu arteritis in a non-invasive manner.

© 2007 Elsevier Ireland Ltd. All rights reserved.

Keywords: Takayasu arteritis; Multi-slice CT; Matrix metalloproteinases

1. Case report

In August 2007, a 94-year-old man was admitted to the
hospital with low appetite, left shoulder pain and slight fever
rising. He had hypertension, but his eye ground findings were
not particular. He didn’t show extremities claudication, bruit,
blood pressure asymmetries and pulse asymmetries. White
blood cell counts, liver and renal function were normal. He
had inflammatory anemia (Hb 8.8 g/dl, UIBC 81 pg/dl, TIBC
95 png/dl) and high C-reactive protein (CRP) (9.4 mg/dl). His
antinuclear antibody was positive (320 times) and his com-
plement activity was low in blood serum. On the other hand,
bacterial culture and other evidence for secondary vasculitis
due to other inflammatory indicators (p-ANCA, c-ANCA)
were negative. Ultrasonic echocardiography showed only
mild left ventricular hypertrophy due to hypertension. It did
not show aortic regurgitation and normal left ventricular wall
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motion. A 64-slice computed tomography (CT) showed bila-
teral massive pleural effusion and aortic aneurysm with mural
thrombus (arrow in Fig. 1A) and wall thickening in aortic
arch (arrowhead in Fig. 1B). But we had detected no stenosis
on the three branches of aortic arch and no abdominal aortic
aneurysm. We had thought that he had inflammatory aortic
aneurysm (vasculitis syndrome) and we made a diagnosis of a
part of aortic arch syndrome (Takayasu arteritis: TA) with
diagnostic criteria by the Ministry of Health and Welfare in
Japan. We administrated predonisolone (PSL) 20 mg/day
which decreased the fever and CRP decreased from 14.1 to
1.1 for 20 days. His pleural effusion had been decreasing
without reducing the size of aortic aneurysm and we con-
trolled PSL 20 mg. Steroid was very effective for suppression
of inflammatory symptom being dose-dependent.

2. Discussion

In case of patients with aortic arch syndrome, they consult
a doctor for the first time when they have a slight fever,
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Fig. 1. (A) A 64-slice computed tomography (CT) showed massive aortic
aneurysm (arrows), and (B) wall thickening in aortic arch (arrowhead).

shoulder pain, chest pain, back pain, or headache, or when
they are pointed out to have high CRP or anemia by chance
in medical check-up. In TA, women aged 20-30 years old
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are usually affected [1], and an old man in this case is very
unique.

TA commonly affects primarily large elastic arteries such
as the aorta and its main branches. We differentiated it from
typical atherosclerosis, a disease much more likely to affect
the lower extremity large vessels than the arms and the
abdominal aorta than the aortic arch and root. Aneurysms are
the most common and clinically most significant in the aortic
root, where they can lead to valvular regurgitation. The
earliest histological change appears to be a granulomatous
inflammation in the adventia and outer layers of the affected
arteries, followed by gradual progression to a panarteritis
with inflammatory mononuclear cell infiltration. Inflam-
mation and subsequent neointimal proliferation (intimal
thickening) result in stenotic or occlusive lesions, whereas
destruction of the elastica and muscularis may form dilatation
or aneurysms [2]. In this process, proteases secreted from
infiltrated cells are thought to play some role in the
destruction of elastic fibers. Recently there was a report that
matrix metalloproteinases (MMPs) are involved with inflam-
matory processes [3].

If they don’t have appropriate therapy by steroid and
inflammatory symptom is not well controlled, ischemic sym-
ptom, hypertension, and cardiac failure appear with progres-
sion of the disease. Multi-slice CT was a very useful tool
to detect unexpected lesion in Takayasu arteritis in a non-
invasive manner [4,5].

Because our patient was an old man, we did not expect
that he had Takayasu arteritis. Since CT angiography was
very helpful in detecting the aortic arch syndrome, we should
further use multi-slice CT.
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Abstract

Chronic active Epstein—Barr virus (CAEBYV) infection is characterized by chronic or recurrent infectious mononucleosis-like symptoms and
the prognosis of CAEBV infection is quite poor. The incidence of myocarditis as a complication of EBV infection is not so high and it is unusual
that heart failure appears as the initial symptom. However, it is very important to detect and treat chronic active myocarditis in the early phase of
CAEBY infection because chronic active myocarditis disorganizes and decreases cardiomyocytes, resulting in the progression to heart failure.
We report a case of a 45-year-old man with CAEBYV infection for 5 years. Echocardiography revealed moderate left ventricular systolic
dysfunction with mild pericardial effusion. Endomyocardial biopsies demonstrated massive lymphocytic infiltration with adjacent myocytolysis
and necrosis of cardiomyocytes suggesting active myocarditis. Inmunohistological analysis of biopsies revealed that the infiltrating cells were
mainly T lymphocytes. And some of the infiltrating cells showed a positive signal for the EBV-encoded small nuclear RNA by in situ
hybridization, Positron emission tomography using '®F-fluoro-2-deoxyglucose (' *F-FDG) performed revealed increased uptake of "*F-FDG of
whole left ventricular wall with mild heterogeneity.
© 2007 Elsevier lreland Ltd. All rights reserved.

Keywords: Biopsy; Epstein—Barr virus; Myocarditis; PET

1. Introduction 2. Case report

Epstein—Barr virus (EBV), a ubiquitous virus classified as A 45-year-old man has had fever of unknown origin and
a y-herpesvirus, causes infectious mononucleosis and post- general malaise for 5 years from 2000. He was diagnosed as
transplant lymphoproliferative disorder. Chronic active EBV having CAEBYV infection because of his symptoms and the
(CAEBV) infection is characterized by chronic or recurrent abnormal patterns of anti-EBV antibodies in 2003 and
infectious mononucleosis-like symptoms and by an abnor- followed up without any medication. He developed fever,
mal pattern of anti-EBV antibodies with high titers to virus dyspnea on exertion, general malaise, and hepatosplenome-

capsid antigen (VCA) and early antigen (EA), and low titers galy in April 2005. Antibody titer tests against EBV revealed
to Epstein—Barr nuclear antigen (EBNA) [1]. The prognosis EBVVCA-IgG x10,240, EBVEA-IgG x640, and EBNA
of CAEBYV infection is quite poor and the major causes of x10. As his symptoms persisted despite treatment with
death are liver failure and haemophagocytic syndrome. prednisolone, he was admitted to our hospital in September
2005 for evaluation of heart failure and further treatments
with chemotherapy. The ECG on admission displayed atrial

* Corresponding author. Tel.: +81 43 226 2097; fax: +81 43 226 2557, fibrillation and sporadic ventricular premature contractions.
E-mail address: komuro-tky@umin.ac.jp (1. Komuro). Echocardiography revealed moderate left ventricular (LV)
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Fig. 1. Histological results of endomyocardial biopsies. A, Histology
(hematoxylin and eosin staining) demonstrated active myocarditis with focal
lymphocytic infiltration with adjacent myocytolysis (x100). B, Immuno-
histological staining of CD45RO/UCHL-1" T cells with focal infiltration
pattern (x 100). C, In siru hybridization study for Epstein—Barr virus-
encoded small RNA in T cells (x200).
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systolic dysfunction with mild pericardial effusion. Endo-
myocardial biopsies obtained from the LV demonstrated
massive lymphocytic infiltration with adjacent myocytolysis
and necrosis of cardiomyocytes suggesting active myocar-
ditis (Fig. 1A). Immunohistological analysis of biopsies
revealed that the infiltrating cells were mainly T lympho-
cytes (Fig. 1B). And some of the infiltrating cells showed a
positive signal for the EBV-encoded small nuclear RNA by
in situ hybridization (Fig. 1C). Positron emission tomogra-
phy (PET) using '3E_fluoro-2-deoxyglucose ('*F-FDG)
performed after overnight fasting and heparin sodium
injection (2000 IU) revealed increased uptake of E.FDG
of whole LV wall with mild heterogeneity (maximum at
lateral wall) (Fig. 2). Since his liver dysfunction got worse in
spite of prednisolone, immunochemotherapy with prednis-
olone, cyclosporin A, and etoposide was started. Although
his physical condition and liver dysfunction were temporar-
ily ameliorated, multiple organ failure and disseminated
intravascular coagulation were accompanied later and he
died 3 months after the admission.

3. Discussion

The patient was thought to have been suffering from
CAEBY infection for 5 years. He did not have heart failure at
first and the examination for cardiac function was not
performed. The incidence of myocarditis as a complication
of EBV infection is not so high and it is unusual that heart
failure appears as the initial symptom {2,3]. However, chronic
active myocarditis disorganizes and decreases cardiomyocytes,
resulting in the progression to heart failure. It is very important
to detect and treat chronic active myocarditis in the early phase
of CAEBYV infection. Endomyocardial biopsies are useful but
invasive. 'SF-FDG PET images can detect myocardial
inflammation such as sarcoidosis and myocarditis when
obtained at fasting state [4]. Although recent studies
demonstrated that contrast-enhanced cardiac magnetic reso-
nance is useful to detect acute myocarditis, late enhancement is
mainly related to myocardial necrosis and interstitial edema
characterizing the acute phase of inflammatory process [5]. In
contrast, non-physiological myocardial uptake of 'SF-FDG
under the fasting condition may indicate the activity of
myocardial inflammation. In the present case, the results of the
biopsy specimens and '*F-FDG PET images of the patient
revealed myocardial inflammation suggesting the existence of
myocarditis. To our knowledge, this is the first report indicating
the usefulness of endomyocardial biopsy and '*F-FDG PET in
the identification of myocarditis with CAEBV infection.
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Fig. 2. Transaxial view of cardiac "*F-FDG PET. Diffuse uptake of "*F-FDG of the left ventricle with mild heterogeneity (aximum at lateral wall) was observed
even after overnight fasting with heparin sodium injection.
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Abstract

Granulocyte colony-stimulating factor (G-CSF) is a hematopoietic cytokine that promotes proliferation and differentiation of neutrophil
progenitors. Clinically, hematopoietic stem cells mobilized by G-CSF are widely used for transplantation. G-CSF has been reported to
mobilize bone marrow stem cells and regenerate infarcted hearts of mice. Besides mobilization, G-CSF has activated various signaling
pathways such as Akt and Janus family kinase-2/signal transducer and activator of transcription-3 through G-CSF receptors in cardiac
myocytes and has markedly prevented left ventricular remodeling after acute myocardial infarction by decreasing cardiomyocyte death and
increasing the number of vessels. Although several clinical trials have been performed, the efficacy of G-CSF therapy in patients with acute

myocardial infarction is still controversial.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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To the Editor,

We are very grateful to Dr Celik et al. [1] for their com-
ments concerning our article [2]. We agree that the clinical
consequences of G-CSF therapy and cell therapy on left
ventricular (LV) dysfunction and remodeling after acute
myocardial infarction (AMI) are yet uncertain. Especially, the
efficacy of G-CSF therapy in patients with AMI remains
controversial because the protocols are different among the
trials. It was reported that the subcutaneous injection of both
G-CSF and stem cell factor (SCF) improved cardiac function
and reduced mortality after AMI in mice [3]. G-CSF
treatment started immediately after AMI (permanent ligation
of left coronary artery) was as effective as the treatment
started before AMI and that the treatment with G-CSF
alone also has beneficial effects by similar degree as the
combination treatment of G-CSF and SCF in mice {4]. The
number of apoptotic cells was decreased in the border area of
the G-CSF-treated hearts after AMI. Although many bone
marrow-derived cells were recognized in the border area of
the treatment group but not the control group, most of the
bone marrow-derived cells were infiltrated blood cells and
some cells were endothelial cells [4]. The number of
capillaries in the border area after AMI was much greater in

* Corresponding author. Tel.: +81 43 226 2097; fax: +81 43 226 2557.
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the treatment group than in the control group. Beneficial
effects of G-CSF were significantly larger when the G-CSF
treatment was started earlier after AMI [5]. The treatment
started at 3 days after AMI was less effective than that started
immediately after AMI and the treatment started at 7 days
after AMI had almost no effects {5]. Therefore, we think
that the timing of starting G-CSF treatment is very important.
Other groups have also reported the beneficial effects of G-
CSF on the prevention of LV remodeling and dysfunction
after AMI in various animal models [6,7].

Based on the experimental results in animal models, clinical
trials evaluating feasibility and safety of G-CSF in patients with
AMI have been carried out [2,8—14]. However, the efficacy of
G-CSF therapy for patients with AMI is still controversial
because the protocols are different among those trials.
Unexpectedly, it was reported that high rate of in-stent
restenosis in patients with AMI or old MI, who were subjected
to subcutaneous injections of G-CSF for 4 days before
percutaneous coronary intervention (PCI) [8]. In the study,
patients did not receive primary PCI during the golden time of
AMI treatment and were treated with G-CSF for 4 days prior to
PCI and only a few patients were assessed by coronary
angiography at 6-months follow-up [8]. G-CSF treatment for
5 days induced serious adverse events in high-risk patients with
severe coronary artery disease in a non-randomized study {9].
Since all 16 patients had Canadian Cardiovascular Society
(CCS) functional class 3 or 4 angina despite prior revascular-
ization, there is a possibility that they had many destabilized
plaques in their coronary arteries [9]. However, the safety of G-
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CSF wreatment for patients with coronary artery disease such as
AMI and angina pectoris has been proven by clinical trials
performed afterwards [2,10-14]. Occurrence of restenosis was
not significantly different between the G-CSF group and the
control group and no severe adverse effects were observed in
the G-CSF group [2,10-14].

There were some differences in infarct-related artery,
TIMI flow grade and the time from AMI to G-CSF
administration in the randomized trials [2,10~14]. The rate
of left anterior descending coronary artery-related MI was
equal between the G-CSF-treated group and the control
group, and Thrombosis in Myocardial Infarction (TIMI) flow
grade 3 was documented in all patients after PCI in the trials
that showed positive results [2,11]. Many investigators
thought that G-CSF inhibits LV remodeling and dysfunction
after AMI by accelerating cardiac regeneration in the
infarcted hearts and did not pay much attention to the timing
of G-CSF administration. The trials in which G-CSF
treatment was started early after MI seemed to show positive
results [2,10,1 1], whereas the trials in which G-CSF treatment
was started late after MI showed negative results [12-14].
Interestingly, our clinical data demonstrated that there were
inverse cotrelations between time from AMI to G-CSF
administration and absolute change in LV ejection fraction
(ALVEF), and between time from PCI to G-CSF adminis-
tration and ALVEF [2,15]. The beneficial effects of G-CSF
were significantly reduced when the G-CSF treatment was
started late (after 3 days) in AMI mice model as mentioned
above [5] and the experimental results are consistent with
our clinical data. In most animal studies, the administration of
G-CSF was indeed started immediately or within several
hours after AMI [4-7]. These results suggest that the timing
of the treatment should be very critical to obtain the most
beneficial effects of G-CSF, because the cardioprotective
effects of G-CSF might be mainly attributable to the direct
action on myocardium.

The appropriate protocol should be strictly determined to
assess the feasibility and safety of novel therapies such as G-
CSF therapy and cell therapy for coronary heart diseases.
It has not yet been determined how much dose of G-CSF
should be used and when the treatment should be started.
And the duration of therapy and the method of administra-
tion (e.g. subcutaneous, intravenous or intracoronary) have
also yet to be determined. It remains unknown which modality
is most appropriate to evaluate the effects of G-CSF and when
the evaluation should be performed. Further studies with more
rational designs are needed to conclude on the efficacy of G-
CSF therapy for AML. Studies of animal experiments will give
valuable hints to clinical trials.

0167-5273/% - see front matter © 2008 Elsevier Ireland Ltd. All rights reserved.

doi:10.1016/j.1jcard.2008.04.004

Letters to the Editor

References

[1] Celik T, lyisoy A, Yuksel UC, Isik E. Cellular cardioniyoplasty in
acute myocardial infarction: where are we now? Int J Cardiol
2009;135:111-4.

{2] Takano H, Hasegawa H, Kuwabara Y, et al. Feasibility and safety of
granulocyte colony-stimulating factor treatment in patients with acute
myocardial infarction. Int J Cardiol 2007;122:41-7.

[3] Orlic D, Kajstura J, Chimenti S, et al. Mobilized bone marrow cells
repair the infarcted heart, improving function and survival, Proc Natl
Acad Sci USA 2001;98:10344-9,

{4] Ohtsuka M, Takano H, Zou Y, et al. Cytokine therapy prevents left
ventricular remodeling and dysfunction after myocardial infarction
through neovascularization. FASEB J 2004;18:851-3.

[5] Harada M, Qin Y, Takano H, et al. G-CSF prevents cardiac remodeling

after myocardial infarction by activating the Jak-Stat pathway in

cardiomyocytes. Nat Med 2005;11:305-11.

Minatoguchi S, Takemura G, Chen XH, et al. Acceleration of the

healing process and myocardial regeneration may be important as a

mechanism of improvement of cardiac function and remodeling by

postinfarction granulocyte colony-stimulating factor treatment. Circu-
lation 2004;109:2572-80.

Sugano Y, Anzai T, Yoshikawa T, et al. Granulocyte colony-stimulating

factor attenuates early ventricular expansion after experimental

myocardial infarction. Cardiovasc Res 2005;65:446--56.

Kang HJ, Kim HS, Zhang SY, et al. Effects of intracoronary infusion of

peripheral blood stem-cells mobilised with granulocyte-colony

stinulating factor on left ventricular systolic function and restenosis
after coronary stenting in myocardial infarction: the MAGIC cell
randomised clinical trial. Lancet 2004;363:751-6.

Hill M, Syed MA, Arai AE, et al. Outcomes and risks of granulocyte

colony-stimulating factor in patients with coronary artery disease. J Am

Coll Cardiol 2005:46:1643-8.

Valgimigli M, Rigolin GM, Cittanti C, et al. Use of granulocyte-colony

stimulating factor during acute myocardial infarction to enhance bone

matrow stem cell mobilization in humans: clinical and angiographic
safety profile. Eur Heart J 2005;26:1838-45.

Ince H, Petzsch M, Kleine HD, et al. Preservation from left ventricular

remodeling by front-integrated revascularization and stem cell liberation

in evolving acute myocardial infarction by use of granulocyte-colony-
stimulating factor (FIRSTLINE-AMI). Circulation 2005;112:3097—106.

Zohlnhéfer D, Ott |, Mehilli J, et al. Stem cell mobilization by

granulocyte colony-stimulating factor in patients with acute myocardial

infarction: a randomized controlled trial. JAMA 2006;295:1003-10.

Ripa RS, Jorgensen E, Wang Y, et al. Stem cell mobilization induced

by subcutaneous granulocyte-colony stimulating factor to improve

cardiac regeneration after acute ST-elevation myocardial infarction:
result of the double-blind, randomized, placebo-controlled stem cells in
myocardial infarction (STEMMI) trial. Circulation 2006;113:1983-92.

Engelmann MG, Theiss HD, Hennig-Theiss C, et al. Autologous bone

marrow stem cell mobilization induced by granulocyte colony-stimulat-

ing factor after subacute ST-segment elevation myocardial infarction
undergoing late revascularization: final results from the G-CSF-STEMI

(Granulocyte Colony-Stimulating Factor ST-Segment Elevation Myo-

cardial Infarction) trial. J Am Coll Cardiol 2006;48:1712-21.

Takano H, Ueda K, Hasegawa H, Komuro 1. G-CSF therapy for acute

myocardial infarction. Trends Pharmacol Sci 2007;28:512-7.

[6

—

[7

—

I8

fhuie’

9

[Mhar}

[10]

(]

[12]

f13]

(14]

[15

—

16



REVIEW

Peroxisome Proliferator-Activated Receptor y
and Cardiovascular Diseases

Hiroyuki Takano, MD; Issei Komuro, MD

Peroxisome proliferator-activated receptors (PPARs) are members of the nuclear receptor superfamily and form
heterodimers with retinoid X receptor. Three PPAR isoforms have been isolated and termed a, 3 (or 6) and y.
Although PPARy is expressed predominantly in adipose tissue and associated with adipocyte differentiation and
glucose homeostasis, PPARy is also present in a variety of cell types. Synthetic antidiabetic thiazolidinediones
(TZDs) are well known as ligands and activators for PPARy. After it was reported that activation of PPARy sup-
pressed production of pro-inflammatory cytokines in activated macrophages, medical interest in PPARy has
grown and there has been a huge research effort. PPARy is currently known to be implicated in various human
chronic diseases such as diabetes mellitus, atherosclerosis, rheumatoid arthritis, inflammatory bowel disease, and
Alzheimer’s disease. Many studies suggest that TZDs not only ameliorate insulin sensitivity, but also have pleio-
tropic effects on many tissues and cell types. Although activation of PPARy seems to have beneficial effects on
cardiovascular diseases, the mechanisms by which PPARYy ligands prevent their development are not fully under-
stood. Recent data about the actions and its mechanisms of PPARy-dependent pathway in cardiovascular diseases
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are discussed here. (Circ J 2009; 73: 214-220)
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are transcription factors belonging to the nuclear

receptor superfamily that heterodimerize with the
retinoid X receptor (RXR) and bind to specific response
elements termed PPAR responsive elements (PPREs) in
target gene promoters. The PPREs are direct repeats of the
hexameric consensus sequence AGGTCA, separated by 1
nucleotide. These nuclear receptors are ligand-dependent
transcription factors, and activation of target gene transcrip-
tion depends on the binding of the ligand to the receptor.
PPARs have 3 isoforms, , 8 (or §) and y. PPAR « regulates
genes involved in fatty acid oxidation, whereas PPARy pro-
motes adipocyte differentiation and glucose homeostasis.
The main function of PPARA/3 has yet to be ascertained,
but involvement in the regulation of fatty acid oxidation
seems likely. PPAR « is present mainly in the liver, kidney,
and muscle, whereas PPARYy is expressed predominantly in
adipose tissue. PPAR 3/6 is almost ubiquitously expressed.
It was recently demonstrated that PPAR7y is also expressed
in a variety of cell types. After it was reported that activation
of PPARy suppresses production of inflammatory cytokines
in activated macrophages, medical interest in PPARy has
grown, along with a huge research effort.

Peroxisome proliferator-activated receptors (PPARs)
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PPARYy

Peroxisome is a subcellular organelle that plays a crucial
role in cellular metabolism. Peroxisome enzymes are impli-
cated in a broad range of catabolic and anabolic enzymatic
pathways, such as fatty acid oxidation, biosynthesis of both
glycerolipids and cholesterol, and metabolism of reactive
oxygen species. Peroxisome proliferation induced in rodents
is associated with cellular responses to a range of chemical
compounds. In 1990, Issemann and Green reported that
peroxisome proliferators activate a member of the steroid
hormone receptor superfamily in mouse liver! This nuclear
receptor was named PPAR. Soon after, 3 major types of
PPAR (a, 3/8, and y) were recognized. PPARy is associated
with adipocyte differentiation and glucose homeostasis.
PPARy is expressed in a variety of cell types, including
adipocytes, macrophages, vascular smooth muscle cells
(VSMCs), endothelial cells (ECs), and cardiomyocytes?~
Several lines of evidence have demonstrated the functional
significance of PPARy in atherosclerotic lesions$?

Activity of PPARYy is depressed by phosphorylation of a
serine residue (Ser!!?) in the N-terminal domain, mediated
by a member of the mitogen-activated protein (MAP) kinase
family, extracellular signal-regulated protein kinase (ERK).
In addition, another member of MAP kinase family, c-Jun
N-terminal kinase (JNK) also phosphorylates PPARy at
Ser8? and reduces the transcriptional activity of PPARy.
The association of PPARy polymorphism with metabolic
syndrome has also been examined!%!! In the presence of
ligand, PPARy binds to coactivator complexes, resulting
in the activation of target genes. In the absence of ligand,
PPARy binds to the promoters of several target genes and
associates with a corepressor complex, leading to active
repression of target genes. This process is referred to as active
repression (Figl). The corepressor complex constitutes
corepressor proteins, such as nuclear receptor corepressor
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