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Overview of Academic Activities

My academic activities during the period of October 8 — October 23,
2008 included ‘a mixture of research discussions and lectures at the
National Cardiovascular Center Research Institute (host institution), as
well as at four other academic and corporate institutions in Japan that
included Kansai Medical University, University of Hyogo, Kumamoto
University School of Medicine, and the Chemo-Sero-Therapeutic
Research Institute (Kaketsuken) in Kikuchi. Through scientific
interactions with my hosts, Drs. Yuhei Kawano and Toshiyuki Miyata at
the NCVCRYI, as well as my tour of several institutions in Japan during
my Visiting Scientist Fellowship, I was afforded a unique glimpse of
biochemical research currently ongoing in Japan. I believe this
Fellowship was a tremendous opportunity for me to observe outstanding
basic, clinical and translational research in Japan, and hopefully provide
Japanese researchers with the opportunity to share their views of science
with me, and for me to critically evaluate their scientific findings,
research design and direction. Inasmuch as I have trained eleven Japanese
Post-Doctoral Fellows in my lab over the past 25 years, this visit to Japan
also afforded me the opportunity to meet nine former Post-Doctoral
Fellows and witness their career development over the years. What
follows are my recollections for each institution visited during my
Visiting Scientist Fellowship. '



1. Kansai Medical University

On October 9, 2008, I had lunch with Professor Hakuo Takahashi and
Professor Yutaka Komiyama of Kansai Medical University. Professor
Takahashi is the Director of the Kansai Medical University Takii
Hospital, and a leading authority on hypertension. Professor Komiyama is
in the Department of Clinical Sciences and Laboratory Medicine at
Kansai Medical University, and a former Post-Doctoral Fellow who
worked in lab for two years (1989-1991) on the kinetic analyses of factor
V1la-tissue factor activation of factors X and IX. During lunch,
Professors Takahashi, Komiyama and I had many fruitful discussions
regarding hypertension research ongoing in Japan, as well as their current
research investigating the usefulness of various clinical assays as
diagnostics and predictors of disease progression. Notably, Drs.
Takahashi and Komiyama discussed the results of recent studies
investigating the causal relationship of soluble FcgammaRIlla (CD16) in
plasma with carotid maximum intima-media thickness in patients
undergoing an annual medical checkup. In addition, Professor Komiyama,
- whose major responsibility is the implentation of new diagnostic assays
in the clinical chemistry lab, described the usefulness of a single radial
immunodiffusion assay for the immediate diagnosis of abnormal
fibrinogenemia in patients with bleeding episodes.

The following day, October 10, 2008, I was given a tour by Professor
Komiyama of the Clinical Chemistry Laboratory at Hirakata Hospital, a
teaching hospital associated with Kansai Medical University. The
Clinical Chemistry Laboratory was highly sophisticated using state-of-
the-art technology to perform thousands of blood assays on a daily basis.
Later that day, I presented a seminar to the staff, medical students and
graduate students of Kansai Medical University describing our research
on the structure, function and biology of human tissue factor pathway
inhibitor-2 (TFPI-2), a novel extracellular matrix Kunitz-type serine
proteinase inhibitor. In this lecture, I provided (1) a brief history of the
discovery of TFPI-2 in my lab, (2) a site-directed mutagenesis analysis of
the functional unit of TFPI-2 (its first Kunitz-type domain), (3) the
importance of TFPI-2 transcriptional silencing by transformed or tumor
cells in regards to their growth and metastatic potential, (4) the induction
of caspase-mediated apoptosis in a variety of tumor cells, and (5) its
cellular uptake and translocation to the nucleus following incubation with
cells that do not synthesize TFPI-2, or by cells that constitutively
synthesize this protein either naturally or by genetic engineering. Post-
seminar discussions were lively and focused mainly on the role of TFPI-2
in the nucleus, and the possibility that the first Kunitz-type domain of
TFPI-2 (KD1) may be a viable substitute for aprotinin in cardio-



pulmonary bypass surgery to inhibit fibrinolysis and disseminated
intravascular coagulation, inasmuch as a mutated version of the KDI1,
R24K KD1, exhibited plasmin inhibitory activity comparable to aprotinin,
which was pulled from the market by its manufacturer (Bayer) in late
2007 due to an increasing number of nephrotoxicity episodes in patients
undergoing cardio-pulmonary surgery following treatment with aprotinin.

2. National Cardiovascular Center Research Institute

After three enjoyable days of sightseeing in Kyoto and Osaka with former
Post-Doctoral Fellows (Drs. Noguchi, Sakai, Kazama, Yamamoto,
Komiyama and Kondo), I moved to the NCVCRI on October 14™ and
was greeted by my host, Professor Toshiyuki Miyata, who serves as the
Director of the Department of Etiology and Pathogenesis at the Institute. I
also met briefly with Professor Yuhei Kawano, who is the Director of the
Division of Hypertension and Nephrology, and discussed his research
efforts in hypertension. Dr. Miyata’s group performs research on a broad
array of topics that include platelet signalling, invertebrate host defense
systems, ADAMTS13, ER stress proteins, and genomic analyses of
patient susceptibility to hypertension, venous thromboembolism and
warfarin resistance. With respect to ADAMTSI13, Dr. Miyata’s group
was one of the first to report on the molecular mechanism whereby a
plasma metalloproteinase (ADAMTS13) cleaves a Tyr-Met peptidyl bond
within the A2 domain of von Willebrand factor, a multimeric plasma
protein essential for platelet aggregation following conformational
unfolding by either shear stress or chaotropic agents such as urea. A
functional or antigenic deficiency of ADAMTSI13 leads to the clinical
disorder known as thrombotic thrombocytopenic purpura (TTP). Dr.
Miyata’s group first identified a region in von Willebrand factor from
Asp1596 to Argl668 as a minimal substrate for ADAMTS13, and, based
on this information, subsequently developed an elegant functional
fluorogenic assay for this proteinase that is currently used worldwide. His
group also reported on seven new mutations in the ADAMTS13 gene of
Japanese patients afflicted with a catastrophic phenotype of congenital
TTP known as Upshaw-Schulman syndrome. These included three
mutations at exon-intron boundaries that lead to aberrantly-spliced
mRNAs, while four mutations were missense mutations that resulted in
no or marginal secretion of ADAMTS13 in expression studies. More
recent studies from his lab have shown that a P475S polymorphism in
ADAMTS13 results in a protein with lowered proteinase activity and
urea lability in vitro. Collectively, Dr. Miyata’s work on ADAMTSI13 is
clearly pioneering, and has led to substantial and highly significant new



information on the biochemistry and genetics of ADAMTSI3, an
essential component of platelet-mediated hemostasis.

While Dr. Miyata’s work on ADAMTS 13 was very impressive, his use of
genomic and epidemiologic approaches to identify risk factors for
thrombosis, hypertension and warfarin resistance in the Japanese
population was clearly the most memorable and fascinating experience
for me at the NCVRC. In this regard, the availability of hundreds, if not
thousands, of patient genomic samples at the NCVRC provides a means
to test various hypotheses with respect to establishing causal relationships
in candidate gene(s) mutations and cardiovascular diseases. The
availability of these patient samples to Dr. Miyata, as well as several
other researchers, provides a powerful tool for not only establishing
statistically-significant genetic relationships to disease, but eventually
provide targets that will hopefully lead to clinical intervention. During
my visit, Dr. Miyata and several of his staff presented their recent genetic
data on candidate genes involved in warfarin resistance, venous
thromboembolism and hypertension. With respect to warfarin resistance,
Dr. Miyata’s group focused on candidate genes controlling y-
carboxylation of vitamin K dependent coagulant and anticoagulant factors
that included vitamin K epoxide reductase (VKORCL1), y-glutamyl
carboxylase (GGCX), calumenin (CALU) and cytochrome P450 2C9
(CYP2C9). In these studies, single nucleotide polymorphisms (SNPs)
were identified in VKORC1, GGCX, and CYP2C9 that were associated
with the inter-individual differences in warfarin dosage. In a more recent
study, Dr. Miyata’s group found no statistically significant association
between the paralogous gene of VKORCI, designated as VKORCILI,
and the variability of warfarin dose requirement in the Japanese patient
population. In the area of venous thromboembolism (VTE), Dr. Miyata’s
group has focused on genetic mutations or deletions in four key
anticoagulant proteins that include protein C, protein S, thrombomodulin
and antithrombin that leads to their functional deficiency. His group was
the first to demonstrate that a substantial portion of the Japanese
population harbors a mutation in protein S (K196E) that predisposes
these individuals to a higher risk for VTE due to its deficiency of cofactor
function in the protein C anticoagulant pathway. In a large and
comprehensive recent study, the entire coding regions of the protein C,
protein S and antithrombin genes in 173 patients with VTE were
sequenced to assess the: frequency of missense mutations in these genes.
The results of these studies indicated that 32% (55 out of 173 patients)
carried at least one genetic mutation in these three genes, with the K193E
mutation in the protein S gene as the most prevalent. In the area of
hypertension, Dr. Miyata and his colleagues had previously shown that



genetic variations in the murine and human RGS2 gene partly contributes
to the hypertensive phenotype, and subsequently initiated a large genomic
study to assess the association of hypertension with three candidate genes
that included ADD2, KIAA0789, and M6PR. The results of this study
indicate that these three genes potentially predispose individuals to
hypertension. However, Dr. Miyata was quick to acknowledge that
hypertension is a complex, multi-faceted disease, and it may prove to be
very difficult to establish definitive genetic linkages to its etiology and
pathogenesis. Finally, I presented a seminar to several researchers at the
NCVRC on my final day there concerning TFPI-2 biology, which was
received enthusiastically as judged by questions following the lecture.
Particularly interesting to this audience was the possibility of using TFPI-
2 R24K KDI1 as an aprotinin substitute in cardio-pulmonary bypass
surgery, as well as the observation that TFPI, an important regulator of
tissue factor-mediated coagulation and a homolog to TFPI-2, was also
observed in the nucleus of a variety of cells similar to TFPI-2. Following
my lecture, my wife and I enjoyed a very delicious dinner with Dr.
Miyata and Dr. Hisao Kato, a former colleague of mine at the University
of Washington, and the former Director of the Department of Etiology
and Pathogenesis at the NCVRC. I left Osaka the following day to
journey to the University of Hyogo in Aioi, but had a very strong and
lasting impression of the outstanding cardiovascular research performed
in Dr. Miyata’s laboratory. He and his research group are truly gifted
scientists who apply a mixture of biochemical, molecular biological and
genetic approaches to address very complex diseases and wide-ranging
research problems. I was truly impressed by their productivity and work
ethic, and look forward to seeing many more important and significant
research findings from this laboratory in the future.

3. The University of Hyogo

On October 17", I was greeted by Professor Takehiko Koide at the train
station in Aioi and escorted to his laboratory in the Faculty of Science at
the University of Hyogo where later that afternoon I presented my lecture
on TFPI-2 structure, function and biology. Professor Koide and I first met
in October, 1974 where we were both research fellows in the Department
of Biochemistry at the University of Washington in Seattle, and have
continued a long-standing personal and scientific relationship since then.
In addition, since his return to Japan in 1977, Professor Koide has trained
several Ph.D. students, some of whom subsequently became very
successful Post-Doctoral Fellows in my laboratory at the University of
New Mexico. Professor Koide’s staff currently consists of Associate
Professor Sadao Wakabayashi, Assistant Professor Mai Taniguchi, and



several Ph.D. and M.S. degree candidates. His research interests are
broad and diversified and include (1) determining the functional role of
human plasma histidine-rich glycoprotein (Wakabayashi), (2) elucidating
the role of the endoplasmic reticulum degradation-enhancing
mannosidase protein (EDEM; Taniguchi and students), (3) characterizing
the endoplasmic reticulum-associated degradation pathway (ERAD;
Koide and students), (4) investigating the regulation of the 20S
proteosome (Yabe and Koide), and (5) investigating the structural basis
for the low inhibitory activity of human antithrombin (Koide and
students). Associate Professor Wakabayashi presented his work on
histidine-rich glycoprotein (HRG), which has heretofore eluded all efforts
to determine a functional role for this protein in blood, despite its very
high concentration there. Dr. Wakabayashi presented recent data that
suggests HRG may play a role in the human immune response as it, in
concert with concanavalin A (con A), augmented cell morphological
changes and adhesion of monocytic cell lines to plastic surfaces. In order
to demonstrate that this finding was of physiological importance, Dr.
Wakabayashi and 1 discussed the need to discover a blood-borne analog
to conA, a plant lectin. In this regard, I suggested that he obtain blood
samples from a number of Japanese teaching hospitals or research centers
and assay these samples for their ability to augment monocyte adhesion
in the presence of HRG. Conceivably, patients with one or more disease
states (such as cancer, asthma, etc) synthesize and secrete much higher
levels of this putative HRG cofactor into the bloodstream in relation to
normal, healthy individuals, which could lead to its identification and
purification - from patient plasma. Subsequently, in very nice
presentations, Dr. Taniguchi and her students presented new data on the
function of EDEM 1 and 2 on endoplasmic reticulum quality control. In
this regard, EDEMs were shown to only bind to misfolded glycoproteins
coming off the ER protein assembly line. Interestingly, co-transfection of
EDEM 1 and 2 into cells enhanced degradation of a mutant HRG and an
antithrombin P429stop mutant, but did not enhance the degradation of
antithrombin deletion mutants. In fact, the secretion rate of one
antithrombin mutant was actually enhanced by EDEM co-transfection.
Following these presentations, I pointed out to Dr. Taniguchi that, in co-
transfection studies, it is very important to know the transfection
efficiency and copy number of the EDEM mRNA in order to draw
meaningful conclusions regarding their mechanism of action in the cell,
and she agreed to do a quantitative RT-PCR to assess this. Finally,
Professor Koide’s students made presentations regarding their work on
designing an antithrombin variant that exhibits higher inhibitory activity
by itself comparable to its activity in complex with heparin. In this regard,
antithrombin is a major plasma serine proteinase inhibitor and a key



regulator of activated blood coagulation factors. Moreover, heparin
enhances its inhibitory activity roughly a thousand-fold. However,
complications can arise following heparin infusion in patients with
venous thromboembolism such as heparin-induced thrombocytopenia.
Accordingly, Professor Koide is attempting to prepare an antithrombin
variant by site-directed mutagenesis and expression approaches in-vitro
that exhibits substantially higher activity than wild-type antithrombin in
the absence of heparin. The long-range goal of these studies is to produce
a clinically-useful antithrombin preparation that can be infused in patients
presenting with thrombosis without heparin. The mutagenesis studies
have thus far focused on mutagenesis of Glu255 to produce a structural
analog to antitrypsin, which is structurally similar to antithrombin but
does not require heparin for its inhibitory activity. Thus far, mutagenesis
of Glu255 has resulted in several mutants with higher inhibitory activity
(10-fold higher) and further single, double and deletion mutants of
antithrombin are planned to increase its inhibitory activity even higher.
These latter studies are well conceived and appear to have great
translational value and clinical utility. The day after these scientific
presentations, Professor Koide and his wife escorted my wife and I by
train and ferryboat to Itsukushima Shrine in Akinomiyajima for a very
pleasant and enjoyable day of sightseeing.

4. Kumamoto University School of Medicine

On October 20™, I traveled by Shinkansen from Aioi to Kumamoto, and
was greeted there by Dr. Takayoshi Hamamoto, a former Post-Doctoral
Fellow in my laboratory (1994-1996) who currently is a Research
Director at Kaketsuken. Dr. Hamamoto escorted me to the Kumamoto
University Graduate School of Medical Sciences where I met briefly with
Professor Hisao Ogawa in the Department of Cardiovascular Medicine.
We discussed his recent studies investigating the effects of low-dose
aspirin on the primary prevention of cardiovascular events in patients
presenting with type-2 diabetes. I also briefly described some of our
efforts to patent TFPI-2 R24K KD1 as an aprotinin substitute for patients
undergoing cardio-pulmonary bypass surgery. Following our brief visit,
we moved to the nearby Yamasaki-Kinenkan Lecture Hall where I
presented a seminar on TFPI-2 structure, function and biology. Following
my lecture, several very interesting questions were posed by the audience
that dealt with the identity of the physiological proteinase regulated by
TFPI-2, the functional consequences of a TFPI-2 knockout mouse, the
possible role of TFPI-2 in atherosclerotic plaque formation, the
mechanism of how TFPI-2 is transduced into cells, and the role of TFPI-2
and TFPI in the nucleus. In addition to these questions, several excellent



suggestions for future research on TFPI-2 were offered by members of
the audience. I very much appreciated these suggestions and plan to
address them experimentally in the near future. Following the lecture, my
wife and I enjoyed a very nice dinner at a teppanyaki restaurant with Drs.
Nakagaki and Hamamoto from Kaketsuken, and Drs. Yamamoto and
Kaikita from Kumamoto University. Dr. Yamamoto and I discussed his
earlier work on complement and blood clotting while he was a fellow
working in the laboratories of Drs. Charlie Cochrane and John Griffin at
the Scripps Institute in La Jolla, California. In addition, Dr. Kaikita and I
discussed his doctoral research at Kumamoto University on the induction
of apoptosis in human endothelial cells by TFPI in collaboration with
researchers at Kaketsuken. Interestingly, TFPI and TFPI-2 are structural
homologs and I informed Dr. Kaikita that our laboratory also observed
induction of apoptosis by TFPI-2 in endothelial cells, as well as a wide
variety of tumor cells.

5. The Chemo-Sero-Therapeutic Research Institute

On the morning of October 21%, Dr. Shintaro Kamei of Kaketsuken
escorted me to Kumamoto Castle where we visited the newly-constructed
addition to the castle. Following a lunch at a sushi bar, we traveled to the
headquarters of Kaketsuken for a tour of the blood fractionation and
quality control buildings. Kaketsuken is a for-profit corporation built
shortly after the war to provide medical supplies and vaccines to the
Japanese population. It has since expanded to include both human and
animal vaccines and diagnostic reagents, therapeutic blood products of
plasma and recombinant origin, and antitumor drugs. In addition, the
company actively partners with several academic institutions in Japan to
support basic research in the areas of immunology and blood coagulation,
as well as sponsors and financially supports a variety of symposia and
international meetings that focus on either immunology, blood products
or livestock hygiene. The latter include the annual Aso Symposium, the
bi-annual Aso International Meeting, and the annual Livestock Hygiene
Seminar. On a personal note, I am very grateful to Kaketsuken, and
particularly its President, Dr. Akinobu Funatsu, for supporting travel and
per diem expenses for three former Post-Doctoral Fellows (Drs. Nakagaki,
Hamamoto, and Kamei) who worked in my laboratory from 1990 to 2000,
each contributing greatly to the success of our research mission.

Later that day, Dr. Kamei escorted me to the Kikuchi Research Center
where I presented my seminar on TFPI-2, which was enthusiastically
received. Following my seminar, several audience members asked
questions pertaining to the clinical usefulness of the TFPI-2 R24K KDI



molecule both as an antifibrinolytic agent as well as an antitumor agent.
Later that evening, my wife and I had a wonderful and memorable dinner
at a French/Italian restaurant in Kumamoto with all my former Post-
Doctoral Fellows from Kaketsuken, as well as their family members.

The next day, October 22™ my wife and I met briefly with President
Funatsu and his Executive Director Mr. Miyamoto to express our
appreciation to Kaketsuken for hosting us in Kumamoto. We then
traveled with Drs. Kamei and Shimose to Mount Aso and viewed the
volcano’s caldera. We subsequently spent the night at a traditional
Japanese hot springs ryokan in the foothills of Mount Aso, which was a
very special cultural experience for us. The next day we left Kumamoto
by train to return to Aioi and spend a couple more days with our close
friends, Professor Koide and his wife Mitsuko, visiting again with his
staff at the University of Hyogo and touring Himeji Castle. We finally
departed Japan on October 26™ to return to the United States.

In closing, I would like my express my sincere appreciation to the Japan
Cardiovascular Research Foundation who funded my travel and stay in
Japan, as well as to several hosts in Japan who made my stay very
worthwhile both from a scientific and cultural persepective. I particularly
want to express my deepest appreciation to Professors Kuwano and
Miyata for inviting me to Japan, and showering me with their gratious
hospitality. I have visited Japan several times, and the hospitality of my
Japanese colleagues on every occasion was simply unmatched and greatly
appreciated. Moreover, I sincerely hope that my lectures were of
scientific benefit to my Japanese colleagues, and that I provided some
measure of insight and directional assistance into their research programs
following their research presentations to me.

Respectfully submitted this 13" day of November, 2008

Walter Kisiel, Ph.D.
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Research Report:
Disruption of H2 Histamine Receptor Increases Resistance to

Development of Heart Failure in Pressure Overload Mice

By Yulin Liao (Southern Medical University, China)

Summery: Previous retrospective and small size prospective clinical investigations in
our research group implicated that H2 histamine receptor (H2R) blockers are
beneficial for patients with chronic heart failure. However, those preliminary results
have to be validated by well-designed large scale clinical trial and experimental
studies. In the present study, we assessed the influences of H2R disruption on the left
ventricular (LV) dysfunction in a murine model of LV pressure overload. H2R
knockout mice and their wild type littermates were subjected to transverse aortic
constriction (TAC) surgery and were observed for 4 weeks. In response to TAC, H2R
knockout mice had a higher echocardiographic LV fractional shortening, a significant
lower LV end-diastolic pressure, a larger contractility index and more importantly, a
marked lower pulmonary congestion, compared with the wild type mice. Similar
results were obtained in wild type TAC mice treated with H2R blocker cimetidine.
Histological examinations showed a lower degree of cardiac fibrosis in H2R knockout
mice. The expression of type 5 adenylate cyclase was increased in wild type TAC
mice but no significant change in H2R KO TAC mice. In cultured neonatal rat
cardiomyocytes, cimetidine abrogated the increase of cAMP induced by histamine or
isoproterenol. These findings indicated that H2R KO mice were resistant to heart
failure induced by pressure overload, and its actions are associated with the
down-regulation of adenylate cyclase 5 and inhibition of cardiac fibrosis and
apoptosis. '



Methods

Mice

H2R (-/-) mice and H2R (+/+) littermates (total 60) were used for experimental study.
Generation of mice lacking H2R was previously described by Fukushima et al.
Heterozygous H2R mice were bred at our animal facility to produce H2R -/-, H2R -/+
and H2R +/+ offspring. To genotype the mice, we carried out polymerase chain
reaction (PCR) analysis of tail genomic DNA using the following primers: M1: 5'
AATGTGGTCGTCTGCCTGGCT; M9: 5' TTCTACCTGCCTCTTCTCATC; M10:
5' CTCTGTTGAGGGTGGCGTAC; M15: 5' ACATCTAGCTTCCTCACTGCCTC;
606r: 5' CTGACTAGGGGAGGAGTAGAA. M1 and M10 or M9 and M10 were
used to identify wild type mice, M15 and 606r for mutated ones.

Transverse Aortic Constriction Models

All procedures were performed in accordance with our institutional guidelines for
animal research that conforms to the Guide for the Care and Use of Laboratory
Animals published by the US National Institutes of Health (NIH Publication No.
- 85-23, revised 1996). Mice (7-8 weeks age, male, body weight 20-28 gram) were
anesthetized intraperitoneal with sodium pentobarbital (50 mg/kg, i.p.), intubated with
PE-90 tubing, and ventilated using a mouse mini-ventilator with room air. The
respiratory rate was set between 100 and 110 per minute. Aortic stenosis was
generated by transverse aortic constriction to induce cardiac hypertrophy and heart
failure as described previously.

After echocardiography and LV hemodynamic studies were done at 4 weeks
following surgery, the mice were sacrificed and their hearts and lungs were extracted
for further analysis. For histological examination, hearts were fixed in 10% formalin,
whereas the hearts used for molecular analysis were snap-frozen in liquid nitrogen
and stored at —80°C until use.

Echocardiography

Noninvasive transthoracic echocardiography was performed in conscious animals
with a Sonos 4500 and a 15-6 L MHz transducer (Philips, the Netherlands). Mice were
fixed in position without anesthesia. Two-dimensional short-axis views of the LV
were obtained for guided M-mode measurement of the posterior wall thickness
(LVPWd), end-diastolic diameter (LVEDd), and end-systolic diameter (LVESd). LV
fractional shortening (FS) and the ejection fraction (EF) were calculated as follows:
LVFS = (LVEDd-LVESd)/LVEDdx100, LVEF = [(LV end-diastolic volume — LV
systolic volume) / LV end-diastolic volume] x 100. The LV volume was calculated by
the formula of Teichholz: V = [7/(2.4 + D)] x D?, where V is the LV volume and D is
the LV dimension .



Invasive Hemodynamic Study _

LV hemodynamics were evaluated before sacrifice. Mice from each group were
anesthetized with sodium pentobarbital (30 mg/kg) and were ventilated as mentioned
above. A Millar catheter was inserted via the right carotid artery and carefully
introduced into the LV to measure the systolic pressure (LVSP), and end-diastolic
pressure (LVEDP). Maximum and minimum rates of change of LV pressure (max
dp/dt and min dp/dt, respectively) as well as the contractility index (max dp/ds divided
by the pressure at the time of max dp/dr) and the exponential time constant of
relaxation (Tau) were calculated using Blood Pressure Module software.

Histological Examinations
Hearts were fixed in 10% formalin, then dehydrated and embedded in paraffin, and
6-um-thick sections were cut and stained with hematoxylin/eosin or Azan/Mallory.

Real-time PCR

Total RNA was prepared from cultured cardiac myocytes using RNA-Bee isolation
reagent (Tel-Test, Inc.) according to the manufacturer's protocol. The reverse
transcription-polymerase chain reaction (RT-PCR) was performed to generate cDNA
from the extracted RNA. The cDNA thus obtained (1 pg) was then used for
subsequent PCR amplification with primers targeting the genes for type 5 AC and 18S
(as the internal control). Expression of type 5 AC was determined using the Tagman
real-time PCR assay and an ABI PRISM7700 Sequence Detection System (Applied
Biosystems), as described elsewhere. Oligonucleotide primers and TagMan probes for
rat type 5 AC were purchased from Applied Biosystems.

Western Blot Analysis

Proteins were prepared from whole heart homogenates. Then immunoblotting was
performed using mouse antibodies directed against Bax or Bcl2 (Sant Cruz
Biotechnology) or TGF-B1. Immunoreactive bands were visualized by the enhanced
chemiluminescence method (Amersham) and then were quantified by densitometry
with Scion Image software.

Cell Culture and cAMP Measurement

Ventricular myocytes were isolated from neonatal rats at 2 to 3 days of life and
cultured as described previously. In brief, cardiomyocytes were incubated for
24-72 hours in Dulbecco’s modified Eagle’s medium supplemented with 10% fetal
calf serum and then grown for 24-48 hours under serum-free conditions.
Subsequently, the cells were exposed to 10~ mol/L histamine or isoproterenol
(10° mol/L) for 24 h in the presence or absence of cimetidine (10'5 mol/L). Using
a cAMP immunoassay (Assay Designs), generation of cAMP in cultured neonatal
rat cardiomyocytes was measured as described in the manufacturer's protocol.



Animal Experimental Protocol ,

Baseline analysis: H2R (-/-) (n = 6) and WT littermates (n = 6) male mice at age of 12
weeks were used to analyze cardiac phenotype by examinations of echocardiography.
Effect of disruption of H2R on heart failure: Mice were divided into four groups: (1)
H2R KO (-/-) Sham (n = 9), (2) H2R KO TAC (n = 13), (3) H2R WT Sham (n = 6), (4)
H2R WT TAC (n = 13). Mice were observed for four weeks.

Effect of blockage of H2R on heart failure: Another group of H2R WT mice was
added (n = 7), H2R blocker cimetidine 200 mg/kg per day was orally administrated
for 4 weeks from the 2" day after TAC. Cimetidine was mixed with 0.5%
carboxymethyl cellulose sodium. Dose of cimetidine was decided according to
previous reports.

Statistical Analysis
The Student's #-test was used for comparisons between two groups, while one-way ANOVA with

post hoc analysis by the Tukey-kramer test was employed for multiple comparisons. Results were
expressed as the mean + SEM and P < 0.05 was considered to indicate statistical significance.

Results

Baseline Data of H2R KO Mice

We irivestigated the expression of H2R in failing hearts induced by TAC, as showed
in Figure 1A, H2R was significantly downregulated in the heart of mice 4 weeks after
TAC, implicating that histamine plays some role in diseased heart. To address this
issue, we analyzed general H2R knockout mice (Figure 1B).

During development up to the adult, there was no difference in growth rate, body
weight, heart and lung weight, echocardiographic findings and left ventricular
hemodynamics between wild-type (WT) and KO mice.

Chronic Influence of H2R deficiency on Cardiac Function in TAC Model

We examined the role of H2R deficiency in chronic cardiac remodeling induced by
TAC for 4 weeks. LV systolic were similar between the two groups (Figure 1C,D).
* Compared with WT mice, KO mice had a significant lower LV end-diastolic pressure
(Figure 1C,E), a similar heart rate (Figure 1F), a higher LV contractility (Figure 1G).
a shorter (but no significance) LV Tau (Figure 1H).

Results of echocardiographic and morphological analysis were showed in Figure 2. A
higher LV fractional shortening (Figure 2C) and a lower lung weight/body weight
ratio (Figure 5E,F) was noted in H2R KO mice. These results implicate that H2R
inactivation attenuates left ventricular dysfunction after TAC.



Pharmacological inactivation of H2R on Cardiac Function in TAC Model

Using H2R blocker cimetidine to treat the wild-type TAC mice, we obtained results
similar to H2R KO TAC mice (Figure 3 and 4).

Inactivation of H2R Attenuates Cardiac Fibrosis

As shown in Figure 5, cardiac fibrosis was significantly attenuated in H2ZR KO TAC
mice and cimetidine-treated wild-type TAC mice.

Inhibition of Adenylate Cyclase 5 in H2R KO TAC Mice

Real-time PCR examination noted that the expression of adenylate cyclase 5 (ACS)
was increased in wild type TAC mice but no significant change in H2R KO TAC mice.

(Figure 6)
Cimetidine Inhibits cAMP Production

In cultured neonatal rat cardiomyocytes, we found that cimetidine abrogated the
increase of cAMP induced by histamine or isoproterenol.(Figure 7)
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Research Report

Japan Cardiovascular Research Foundation
Program for the Invitation of Foreign Scientist

Researcher

Institution The University of Arizona College of Medicine
UA Sarver Heart Center-

Names Karl B. Kern, MD
Professor of Medicine
Director, Cardiac Catheterization Lab

Dates December 9-19,2008

Subject / Purpose of Research Visit

The purpose of this visit was to continue to build on ongoing collaborative relationships
between US (Arizona) and Japanese (NCVC) clinical researchers.

We also shared experiences and ideas related to research for on the clinical epidemiology
of out-of hospital cardiac arrest, how to best analyze the effect of cardiopulmonary
resuscitation or defibrillation, and how to structure the organization of global collaborative
clinical trials on out-of hospital cardiac arrest and other cardiovascular diseases.

Result of the Research Visit

In Tokyo, .

On December 9" and 10™ | visited in Tokyo to meet with Dr. Nagao, who was the
investigator in J-PULSE project. We discussed the potential challenges in the
Utstein-style registry, the new CPR method and the therapeutic hypothermia in Japan.
On December 11", | visited the Tokyo fire department with Dr. Nagao and discussed
the differences in emergency systems between US and Japan. the emergency system
in Tokyo. On 12t and 13" | had presentations and discussions on University of
Arizona resuscitation research to share best practices for the development of the post
resuscitation care using the therapeutic hypothermia and coronary intervention.

On December 14" we visited to AHA BLS renewal course in JCS-ITC and discussed
with Dr. Genka and the instructors about the effective education system.



National Cardiovascular Center
On December 15" and 16th, | visited the NCVC in Osaka and 17" and 18" at Kyoto

University. While there.... ,

| discussed the current challenges to basic and clinical research in the US and
Japan with Dr. Tomoike (Director General of NCVC).

Dr. Nonogi, Dr.Yokoyama, and other J-Pulse investigators, and | reviewed the
current progress and data from the J-Pulse project that is investigating the
incidence and etiology of out of hospital cardiac arrest in the Osaka area and the
registry for inhospital cardiac arrest. In Kyoto University, | discussed the results in
the Utstein Osaka registry with Dr.Kawamura, and Dr. lwami.

| toured the several clinical departments and the research institute in NCVC and
then discussed similarities and differences between Japan and US. We discussed
the NCVC experience in LVAD development and reviewed LVAD use in the US and
Japan.

| gave presentations on the resuscitation science about the new CPR method;
cardiocerebral resuscitation and the post resuscitation care for the EMS members,
nurses and physicians in Osaka and CCU.

I and Dr. Nonogi about the collaboration in the future project :PCl in Survivors of
Cardiac Arrest—A Multi-Center Registry and Proposal to Evaluate Myocardial
Microcirculation Post Resuscitation in Patients
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Research Report

Japan Cardiovascular Research Foundation

Program for the Invitation of Foreign Scientists to Japanese Institutions

Researcher
Institution  Selcuk University
Education Faculty, Konya/Turkey

Name Nurhan Unusan
Associate Professor

Dates 16271 2009

Subject / Purpose of Research Visit

The purpose of this visit was to build on going collaborative relationships be-
tween Turkish and Japanese nutrition education investigators. The Collaborative
Project was to evaluate the feasibility of an intervention aimed at offering health
information to change to the desirable health behavior in restaurants and coffee

shops.

Result of the Research Visit

On January 16", | participated in a workshop on Mindfully Eating Style in Hongo.
An NIDDM patient made a speech on how he found functional to use mindfully
eating approach. Then we had dinner in a French style restaurant-the aim was to

practice to eat mindfully.
On January 17", | and other participants enjoyed traditional Japanese tea by us-

ing mindfulness approach. Later | and Dr Oga discussed the potential challenges

in applying the mindfulness approach.



On January 19" | toured the NIHN. | visited Nutritional Education Program and
we made some discussions with Dr Aiba. We decided to make a cross-cultural
research paper on “child and parent characteristics related to parental feeding

practices”.

On January 20", | and Dr Oga visited Information Center at the NIHN and we had
a meeting with Dr Hirota on nutrition education materials.

On January 21" | and my colleague visited Center for Collaboration and Part-
nership at the NIHN. | reviewed the current status and data from Japanese popu-
lation based study of BMI. We had a meeting with Dr. Mizuno on trend of BMI by
age and sex in Japan and we decided to make a comparative research paper
and we started collecting data while | was there.

On January 22" | was invited to deliver an oral presentation. The title was “De-
veloping the Organic Option in Turkey”. After that Dr Oga, Dr Kasaoka, Dr Omori
and other 16 NIHN researchers and | discussed the current situation and public

awareness on organic products both in japan and Turkey.

On January 23", Dr Omori, Dr Oga and | discussed the differences in eating be-

havior both in Japan and Turkey.

On January 26" | and Dr Oga decided to make another paper on the following
topic:
e Comparison of mindfulness, perceived stress and health behaviors in uni-

versity students

As a conclusion Dr Unusan’s te'nure thought to be highly successful, based on
the report, it is promising that the JCVRF would agree.



A practical intervention and disucussion records

Learning nutrition at Restaurant and Cafes
Nurhan Unusah, Ph.D |

Associate Professor of Nutrition

Selcuk University Konya, Turkey

Hidefumi Oga, Ph.D Guest Researcher
National Institute Health and Nutrition Tokyo, Japan

(Background)

While consumers have become more aware of and interested in nutrition, peo-
ple are unsure of how to apply nutrition guidelines to their food choices. Restau-
rant and café house can be modified to provide cues and reinforcements for
healthy eating behavior, and to increase the availability of more healthful goods.
As a result eating establishments such as Restaurant and café house are a prac-
tical setting for health promotion activities, allowing access to a large number of
people and satisfying the consumer’s need for information about healthy eating.

In Japanese situation, people willingly learn the latest scientific knowledge
about Nutrition for health promotion through TV, Newspaper. Fortunately con-
sciousness of people becomes keen. On the other hand, business people who
have dinners at pub restaurants as business meeting several time a week. Be-
come think little about nutritional matters in such situation. As they become drunk,
they lose the mind to apply nutritional knowledge for selection of food.

(Objectives)
We utilize the place and relationships at café and restaurants to make bridge
between academic knowledge and practical situation of food selecting and eating

(Material and Method)
Trial 1. A master of Japanese Pub restaurant educated by researchers gave
some nutritional advices or comments to customers. To make up for the mas-
ter's lack of nutritional knowledge, some colorful information leaflets information



leaflets made by us. They were fit in counter or desk to help customer to get
knowledge.

Trial 2. Information leaflets containing the abstract of latest scientific researches
for health and nutrition were fit in counter or desk. The information were summa-
rized and translated by famous magazines ie Newsweek or TV ie the BBC news.
The customer who showed some interests to the leaflets, the master of cafe

made talks with them.

(Results)

No a few customers found the information leaflets and were absorbed in the
nutritional knowledge. In Pub restaurant, most of them recovered from drunken
condition, tried to order menu of full of vegetable. In cafe people utilize the time
for drinking one or 2 cups of coffee, to get information of nutrition. Both of shop
masters learned the knowledge to give the small advice to customer as volunteer

health educator.

(Discussion)
As a conclusion it can be regarded that the restaurant and cafe are practical
learning settings for nutrition. They can make great contribution to the customer

who wants to learn nutrition.

(Conclusion)
Giving the customer the information of health promotion by shop masters can

help the customer to learn and apply them to their eating behaviors.






TR 20 4 BE 55

0 #FWEFeEH 5
(VH—=F - LITUH)






—

6.

MR RE S

VT LUT U P RA
ME EE

. UY—F - LUT U MR
YRk 20 £ 4 B 1 B ~ ¥R 21 £ 3 A 31 H

. S AR
4 Mo MSZATEOEAN ESIEEE - REMET
A 7 # . EREFEXF L 1-23-1

. BTCREE
OB . BREMEToS TS EBVA RIATaYeT b
B & Tev=sb)—F—
K & : B# nE

. BrSERRE
ATEBER R T ICLEREAFESE - EHEBEREL BRO L LI R
AHFFE

HZeIEE
OB E

TR 2044 A1 B LY L4 OFEEESEOTIZEWT EEEER KT
BH I L E A S ATEEN R - (A EEEEEL BA L LI KRN ARTZE) ([T
BEFGeREE c L. [BREEE L AEHERGRET L OEE] BLU EY
TEIR L OERTE L AEEEFRARET L OBE] ONBICET OMEEIT

27,

QOHE
1) FHEERELHH

ATEEER L, RBE, EBEIE, Ak, BE, SUESOLEEEEN, TOR
- EITICEETARBHETH S, T 18 EILUFT I EESC YV OLDHD
SEEIELE 2006) BEO T 7 B X4 A K 2006) TILEEHEE, HIAEEEE
HETBHC AL S EEEEOEEES BEN RS, [EFEEER—-RTHICL
Eh KRR - AAEEEEEY B & L KEBEN AR Tk, T 0EBE
DEUERET 2 L2 BERNATo T,

ARFFECIE, ERRAZ IR, EBEELH-TA (FE) ., Wt
WA GEEEIEL) IR\ CTOAEEERARRETFOLE, BV, FEEBRICHE




EEEXHERKIELLODNAL 1 EFa‘ﬂﬁoﬁ.B“@i%{i% BRAERETOEIC
DWTHREREIT) Z & & LTz, T, BERICIT, EEITEILSMNC L, REBIE
®%5*ﬁ“%3§<ﬁ7‘5 Z T, 4%4?@]3:11\ SERMND, EBTE, BRITENA
BIEFRAERETFICRIETEELALNCT LI L ZHMIC T T

2) T
2— 1) W&RE

MEEIT. EEBIER R THICLEREERITHE - KHEBERELZ BHY
LT KN A WCRELEZ0END 64 E TORERELTH D, N—
2T VEEKRT L7E1L 6054 T 1 FERBEEZKRT LI-ET 2054 THoT,
BB T d B 23EX/MIC H 72 AT H B 10, 00023/ B # L 03, 3EX/ B & iz L
TWAEAERTEERE (226 £4), WL TWRWES 2 IEEEEE (256 %) & L7,
EIEEBRL. SO 2BICAT LN, | FHOHFKES - EHEEEZZITOA
GEEIT AR 127 £&) . =T 720 A GEIREIT R 129 &) ICHD T s, £z,
N—=2 T A VPIEH 605 LOXMNREDH b, BEITH - ESMTEVEMEICEZE L

FiX 268 4717 o7,

2- 2) BIEHERE
a. AETERAERETF (BE, BMI. (KI5, BHE, mwyE., $HEERN . HDL-
oL AT r—/), ME)
b. BIEOHHKIEENE (A v - K) 3 &ﬁﬁﬂ@}ﬁ%ﬂ:ié
c. BE1FEMPBLUERY - iﬁﬂ}ﬁd)ﬁﬁ@ﬁﬂ ERE|C
d. REOCFERITEH FEROEZROIA, RIFHEER. TUH’E)‘SZ)
Three-Factor Eating Questlonnalre R21 (TFEQ R21) 2Lk 5

2- 3) KuEHENT
TRTOBIEMEIL, FHEAEREFEETR L, SR T4 VIZBITHEER
D EEIRE D 720y t-test 21TV, 3 BRIZRIT S 1 EFMOELOLERIZIL, 2 JThd
BOSBOITE AW, ET58IC Té%&T)/ﬁ//FD~A®#%% ¥
HEHEOEROLE, 8L OEEY Erfﬁﬁ%wﬁﬂkiogﬁﬁﬁwﬁﬂaww
BRI x BREX AW, &L OEf%RIL. Pearson DOFEEAREUC L U &EEIL
twéﬁ SR ERIKF o3t B EMTECERITEIOF 51T L UL ERIGE ST
BIFBAAT v 7 UL XEER W, T XTOHFOFEKREIBRELSD E LT,

3) ERELOEE
3- 1) BEEHE L AEEERGRET & OBE
EFEICBNT, AZRY v 7oy Fa—Lb0%E - PR, 12.3%7 -
770 BRBNCHD E, BHETIH20. 7%, ZHETIET. 7% o7, KERD - RiEss
EOMHELRD 40 BUETIE, AE4RY v Iy Fu—b0%%E - TIHEEEX
Bk 31.5%. ﬁ&u1%ﬁoto
T, N—R T A NCRIT BHIRERE, IEEBROAEEIERAREFOMEELR
1R Uiz, FEIREEEIL, IEEE B L CHRRICERBKRE < (p<0.05), F#E
JEMF b EVMEZ R LTz (p€0.05), £/ HDL-2 L AT o — ik, IEBEEICRWTEH
BIZEVEEZ R LT (p<0.05), IBIZAXRY v v Fe—L0HE - T




£ BB ETEEAREATOLE

SEBNBE (n=226) IE;EEREE (n=256) p-value
FE 480 = 938 474 £ 99 ns.
B/t 77/ 148 93/ 163
H&(om) 161.1 = 88 1621 = 83 ns.
KRE (kg) 587 = 103 60.1 = 103 ns.
BMI 225+ 29 227 = 3.1 n.s.
R (cm) 796 % 90 81.3 = 88 p<0.05
U fEHA ML E (mmHg) 117.8 = 129 1187 = 147 ns.
HRIRFAILE (mmHg) 715 = 100 722 = 102 ns.
ZEIR AL HE (me/dl) 90.7 = 80 91.0 = 83 ns.
ch RS B (mg/dl) 822 = 45.1 926 + 57.6 p<0.05
HDL-C(mg/d!) 672 = 16.5 62.8 = 150 p<0.05

BEOESFR B LT 2 A, FERBEETIL, %EE - THREOESIX 15% T, &
BEE 5%) LEBLTEWVWEIERE o7 (p<0.05),

EENRE . JEEEIRIIREE, SEEINARO 3EICBITS | EROE{LE LR LT
LI A AEEBERERETFOEIT SEMICARERREERIIRED bR o T
LoD JEFEICE LT BB ABICB W TR AR E WER 2R L7 (0=0.07),
¥/, EHERIEICOWVTIE, 3 BOMICARRRAMEMITRRD bIah o 72h3,
ReRT A b 1EBICBWTHEERELEZTRLTEY  ZERBREZIT 12
Lo A EEEBEBIOESNABIIBOTOREERETE7RLE (p<0.05), A
ZRY v vy Ra—hOBYE - FHEO 1| FEO AHEICOV T, 3#H
DORNCH B REITRD b o7,

3- 2) EHNTH - BATE L AFSERLERRET & OFE

KEFZE I EESTER L OEETINAEEBREREFICED L > el
ZRIFL TV ADERET A0, 268 B EREIC, N—RAT A BV TOEIT
& EATEAEM L., BEOESTEL. 3 RTINEEFC L2 HKEHE (X
o« BE/B) CEEFL. 268 £ICBVWTEH 4.1+2.4 AoV - K/ B THoT,
FiEE 1 EROBETE 2 EREIC LV IME Lz, BE L BBV T 1 BREE
30 43 LL E DR VR EE A 2 BLLEER LT\ 2D AL 126 4 (47.2%) T,
EHi L TVARWALL 141 4 (52.8%) ol £-BEY - FEHMICKT HEBT
OV T L EREIC LY EM LT, INEAEN B RFA T TILBWCER 2 EHH
i GA2 BLLE. 1B 30 4LLE) FTo Tz &b B AT 1684 (62.9%) T,
T TV NIX 37. 1% 722 77, |

EATENCE L Cix, TFEQ R21 2 AWVWT, ML 72, ZOEMENS 1)ESR
DEBEME (factor 1), 2) BRIEHIEA (factor 2), 3)ZEER (factor 3) @
3 oPHTFIY —RIICEHENS, INONEEROBAIT. YT HIERNEE
ChDHIT L ERT, BEOEBMEIE, factor 1 2% 24 &, factor 2 2% 24 /A, factor
378 36 BTHhD, APFFEOWEREICEBNT, factor 13 OFHEIL. Thth
13.843.1, 15.4+4.3, 9.6%3.9 7 o7, 72, TN b% factor ZVERITHREY
AL factor 2 (B 14.3%4.1, &M 15.6+4.4, p<0.05) BLV 3 (B 8.5
+3.5, %M 10, 124, 0, p<0.05) 2BV, LETHEIZEWEEZ TR L, 7,
s L OISOV TRE L E 25, ZHEICBWTIX, £TO factor THEER L
OFEINZE D H T~ (factor 1: r=—0. 142, factor 2: r=—0. 220, factor 3: r=-0. 265,
p<0. 05), E 7=, BIETIX, factor 2 IZBWTDOHE BB D L7 (r=-0. 285,



p<0.05), DFE Y  ZMIZBMEEL B L THE L RVWEETEZRI BB TH Y,
F NG & HIZBRITENRESND I ENTRBR I,

X5, AEBEFREREFICH LT, 2 HEEBTE., BETHNEORE
BE L TWARERET 570, £AEETERGRERFICHT 5 ERFESTZ21To
77 (%2, FORER. BUMLICH L TRLRESBEELTWARETFE LT, EEITE
BT ABIEWEBEAE TH o7z, Zhid, 8RR L RoFIE~5Z & TRHDT
Wh| R [MRBIZR ST L ZILBRAZIETELEIELIET D] E Vol
BRBEAENRZ WV AIZ Y BUL DEENREL 2D L WIHIBRTH o, £, BIUEDH
RIEFNEN L VAT Y, BMLITEWEZ TR L, BFE 1 EFOEBEN H D AL, BMI
PIEN T E AR ENT-, TDIFD, EEFEBLRE T TH 5 MEC L 7
Jpa—2R HERERE, HDL-C 1%, EmoHRlOBEL KESZTHHOD, WD
POEBITECERITEIOEBRAZ2MEINEEL TVWDH I ERBD LN,

£2 AERTRASRETLOBRFICETSERRSH

i - EEITH BEBITH [

n o B . o1 p value
BMI - - -0.134 0.104 - - 0.155 - 0302  P<0.01
IRGERA M E 0321  -0.159 - 0.131 - -0.146 - - 0371  P<0.01
Fha—R 0200  -0.121 - - - - - - 0215 P00
hERE A 0177  -0.246 -0.093 0.095 -0.163 -0.101 - - 0.358  P<0.01
HDL-C - 0.415 0.215 - - - - - 0.473  P<0.01
AFHRY RO 0.252  -0.303 - 0.136 - ~0.110 - - 0.386  P<0.01
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Fe ZTEBNT, EEEREICHTES 10,000 A/ B L VS 3EX/ H &L LTWA
NiZ. BB HERERS, HDL-2 L AT n— /L& W o T AEBERAEREFICEDT
oI ERTFRENT, —F, BB CAREERGARETO 1 FHOEE
B L& 2 A, SEHEOMIZABRERZRIRD N NoTe, 1HERE W I HIRTIX
AEBEROFIEIV R, TNOICHAEBREMELEOTIRE-TRELT, 4%
E HICHBRER OB, EHEOEBHEZITV., EEEEBROBEELZT UV bbbt
LIRBIEAT S = & BWLETH S,

72, EFTER I OERTEH E AEBIERGEREF L OBE T, FEEE
EBIREREFIZH LT, EO L) RITENEEL RIFL TWAPBRHLNE o1z,
INHORRIT. ThENOAFEERERRTFEZRAETHANIHLT, EOLD
RATBATEE SE5 2 LSRG ThANERT O TH Y RS DTISIT S
WCTHLERARERTHDLEZOND, LLERL, ZhbT —Z I3HEEH T —
B ThDHID, SHITHWHN, TN OITENERT L2 LIk, AEBERRE
RERFICHENR I ANERIET HDLENRD D,
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1) BB

1995 4Elz. T A Y B AR—YEH¥L (American College of Sport Medicine:
ACSM) & 7 A U BEHE B 4% — (Centers for Disease Control and Prevention:
CDC) 3. £FETERTE (RICEBIRERO T ICxtd 2:E8 (HEEE) &t
PIE Lz, ZhuE, (1 B 305U Lo FMERS2ISE/AITRI ZEBNEI L
Lo b DT, ko NEBEE] WO EL NS [BEARESZEDIHEF
EEEORN] 2EELTAEZICVT MLz, £0H%, 2009 FIZWZLHETIO
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BEHIIFIETZOEETHV LN TV A, 2008 4E 10 Bi2id 7 A U WREEME O 7
AU BADTDDOEEEE T A K542 2008] 75%ER S, ACSM/CDC (1995) @
EELIZITFE U Th AN, BEEHEFER O L B|/EN 2 ENT (PRETEET
HAUTHE 150 45, ERIZBWT, 2006 FEZfEFE-S< Y 072 OEBFENE 2006 — &
thi%®) - EH - h— (T, EEEE 2006) REEFHENLERINTZ, TD
IRT, BEOMER: - B LN ER RS - BEE L LT, BEN3I A YVULED
ERIEEA 23 A v B, EEAE 4 A Y B RERTLIZEAERINT
W5, 23 A B/ EHOEEESELIT. SA YV ULOBECHFAFEH TIHY
060 ITH Z LY L, HAITHLOEFTELS &, 60004 (10 547
» 1000 #2T 60 4y) 12, [KHRE CTEH IRV 2000~4000 &2 MZ 7z, 1 H
W71 8000~10000 BB LI D ERENTWD, LnLEdb, Zhiidh®
THLRELEZHDTHY., 28 Ay B/ E 1 HY7ZY 8000~10000 #43 H &4
EEE T CEBIZI—XT 50 5 IR RLETH D,

FEREIL. BITPET L V-T2 BE LD IEE &, LERIBEI 2 (R VEEN
KBTE D, REREDBHEBFNIBGHOLRVEFHO—2L W2 D, TAUD
ADT=DDEHEIEB S A R A 2008 EFHYE 2006 TRE SN TV HHERES K
EEEL. 3 A v VL EOBELSEMEC., WTHOFEKEER TITONHE LIFEE
LTS, F0OH, HHE AEEETICRBITA2HEESHE L OBRERTT K
X, BEICRBEE NI, BEIE HEBENEDRWER D BR LRI 6220,
Frlita—worhn ) A—F— (ZFLVF—RFMAER) 2HANT, vr—F 7
BXOYaF o 7200 1 BB LEZBEOT IV —HEER L UOHREE LN
L (1 BORI XL —EEELEBAHETRLUZE) 2BE L7 (Ohkawara et
al., Am J Clin Nutr, 2008), THREEEBDEZ VA B L OEREEE DL VA O HKE
B LA FNENERTH 1.82 & 1.74 L7220, BARAOEEERELE (2005 4F
EERR) 1285 (529 :1.75 (1.60~1.90) 1. 7 AU H ANOEEERELE (2004)
BT B TActive] DEEFEEBNL VR END (R, TROLIZEALDRE
HEHRITORMI LTSS, FEEEFL~LE (509 (F720T Active) ] ITHERT 5
TedIZiE 1 B AR BRITEHZITOLERH DI ERBL TS, LBLRR L,
—EE 7 AR AEETIZBWT, 2 DANRTEY TS (505 (E72iE Active) | DF
EIEE L)L TR LTWAEN, 1 B4R LHENTND EEE IS, 20T
EMD . BT EDBEN R FHLUANA THEONTWAEHEN AFEBFTICBN T
RN N HERIND,

#1. £70ra)Tea—3oha) A—2—(t AT U0 S EEBL L

FENE SEFELAL

1. av+o—)LOA b o<USE :304) X 1]
b & 1304 x 1[8]
La¥yd 158 x1E 1.42 +=0.10
k0.1 :75%

2. FHEEROSLA 1 o<YBHT 13053 x 1
Ei 1304 x 1[8] + 154> x 11[A
va¥ry 158 x1H 1.82+0.14
=318 12404

3. BREEDOSWE o< YT 1304 X 1H
& :30%3 x 5[ 1.74 £ 0.15
SaxL ¥y 154 x4H +01
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TNECHHAETIZRBITAEEKEHOERIVE 2 L bICHMT 5 H5EL LT
FRIMFAED A< Ffbﬂ“( X, LU s, ERIEHAEIC L ABAbEE M
X1 T#Y (Dale et al., Human Kinetics Publishers, 2002) . £V BB THEDE VT
ORI ARD BN TWD, Fxld 3RTIEEZFA L, STREHMATEE
AVEEB LB L T AEHEHOERICEY Lz, £I T, AMRITHELE
EEEC L AESESEZE LEERTHICH T A HERKIFHE & AL OBRIC
DWTHRHTHZERERE LT,
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1. fRERE

SHEF T, BERHRABMESAL (EH 388+ 1158, & 11713+ 63 cm, &
%= 68.8+ 11.8 kg, BMI:23.4 + 3.6 kg/m?) 3B L U A Lt 32 4 Gl 425+ 12.2 2.
BE 156659 cm. KT 587+ 11.6kg. BMI : 23.9+44kgm?) Tholz,

2. BlEZ e b

R BEOFERBIOVEERLRE L, F0%. FHEFZ 2EMEFLTL LW,
1HOSEEBIV3 Ay YU FOBEICLDEHE (A vy - ) 2EHELZ, HR
#20T. BEIRE L OVEEIESAKICEN BIEE (ANB-ekik72 &) LS DO2 T DR
WCIEBERH A EET AL OBETLIG

3. IEENEE

ESEORIEICIT 3 RITIEEE (HA-350IT 4 A n v~V AS 7HED) 2 AV,
FIHEES DA TIE IR 74 X B & 46X BITE 34mm, EEI 60g T, BEMIZZ Vv 7
CTEELTHET S, SEBIOEHE (AyY -8B X EHY 7 bEAWVT,
BNl 3 RTABMEET -2 oBHT 5, 2B, F#SEOREIT, BHX 17
LS TEORMNEE EHMEEDOBRENRLRDZEEFFAL, BHELLEREDHL
ITFEEICHOT CEHTE 52 L THY (Oshima et al, NAASO, 2007, Ohkawara et al.,
NAASO, 2007). FORYEMII - EEHBKEZHAVERFIZL - TERDLON TS
(Hikihara et al., RACMEM (X 1),
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3) #E

A OREF BT, HEITEMENEY 83042516 A= H (4210~14658
$ ). THERFEY 6812412049 4, B (3462~12102 #H) Tholz, FREDR
3 A vV EOATREIL. BMHAAER 10.819.1 A vV B8 (1.0~40.6 A v -
B, ) . HHENRTES 13.4287 A vy BB (3.4~406 A v - K /H) Tho
7o FE. REMN 3 A vV EOSITIEENT, BHATEY 2391112 A vV - RS
H (3.9~52.6 A v - B ), HMENEH 13.0£6.0 A v - K H (3.6~28.3
Ay B Tholz, &6IT, MEN 3 Ay YU LOEEES LBHTEREBZE
S UFRESEIT, BMATEY 3471147 A v - B8 (9.0~81.5 A v - B/
W), EMEARTHE 26.4210.8 A > B @ (10.6~58.5 A v -8 ) ThHotz,

1 BOBEEBEN 3 A v YU EOAFEEENC L 2BY 7 OFBE L OMIZIX
Bl HICHE R HEEREIIE N o7 (B r=0.218, P=0.11, i :r=
0.230, P=0.21), —F5. 1 BOSELBEN 3 A v VU LOBITIEENC L DB HZY
DIEHE L OBICIE., B & LICHEERMHEBRERELNT (Bt r=0.874, P<
0.01, &M :r=0.783, P<0.01), F£7=, 1 BOSELREN 3 A v yukwﬁ%t
D ORIEFIE L DBICBVWTYH, BxE bIEERMBRARENEON (B
0.798, P<0.01. &M : r=0.616, P<0.01),

EENELYE 2006 TEIE SN TV DEEOHER - BB ICLERHRSEFEHE (23 4

> - B ME) TN AT, BT 6708 B, KMET 6416 5 HTh o
7‘_0 —FH. T MNIEDLEHE 3 A v VU EOBITEREOAIIRE L TE XI5

BITELND 23 A v -8R BICAEY T A580T. BT 8125 # B, KT 9495
JF/El Thol, it_ T AV IANDEZDDHEIEEBTA KT A2 2008 TEIE S
TWARR T LERHRYKIESE (FHREES (3—6 A vY) T15604 H,
BREEVEEN A 45 A v Y THE L T11.25 A v - B /#) TS T 548803 BHET
51074 B . KM T5048 4 B ThHotz, IV MNIEDDLEBEZ 3 Ay VL ED
BITEEOLIZRE L TEZX BB LND 150 47 BIZHEYE T 545803, BET
5808 %, H. &MT 63364 HTH-7z,
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B A EE T L RE SN BRI 2006 T A U W ADTCHODOHEEE A K
S5 .0y 2008 TS SN TV AHRYEESEOTETIX. 3 A vy YU LEOBEES
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B, 1 BOHBEBEN 3 A v YU EOBEY Y ORTESE & ORI 23
Ay B (EBNEEE 2006) I[CHETASRBEER LIS A, BT 6708 4
S B, T 6416 4=/ B &R0 HITRLOEEBTEXBEDOELRE LTHREN
TWA1HY7-Y 8000~100004 LV LA L NTEVVERBF LN, ZDIZ &b,
ATETEE S HINEEEOEIMCEIRL TEY ., SRS E2EHERFT LI LR L
FTULUHHBEYEEESEL M TRETIT W BRI,

—F . 3 A vV EOIEENSITEBORTHD EEEL, 1 AOBEERED 3
A oYL EOBITIEENC L AL 720 OFFE L OGN L, 28 A v - BRI
YT AEEEPER L2 A, BT 81254 A, &ikid 9495 4 H Th o 7=,
T, BITHLOEE TELBEOELZE L TURENTVWSD, 1 AH72Y 8000
~10000 HOFEANTHY . 3 A v VLU EDEEFNIEEALHITEHTED 5%t
71T 8000~10000 %2 BRETHZ ENZYUTHoT I EETRBEL TS, F
oo 23 Ao B IS TENE I MEVIEREIEEZIZILTH, 1 HOBEHE
8000~10000 HRIZHERFT 5 Z ENAEFEBERO TR HDH Z 1IN 20O
XLV RSN TS (Tudor-Locke et al., MSSE, 2008, Swartz et al., Prev Med,
© 2003, Thompson et al.,, MSSE, 2004) =%, B LWHEKEEEL LTOUL DD
BEEIZTDZ LIFFEA» ODRERNTH D, ,

AFRIZBWNT, 3 Ay VU EOFEEICE 150 o/ BICHEY T 25808, BHET
5107 # B . &MET 5048 #* / H Td - =, Tudor-Locke et al. (MSSE, 2008)1%. #*
BIC LA HEEE L ~LDR 5L LT, 1) 50004 HLLT (sedentary). 2) 5000
—7499 # B (low active). 3) 7500—9999 # A (somewhat active), 4) 10000
—12499 % H (active). 5) 12500#%HLIE (highly active) Z#BL TEV .
fERE DHERFIZIT somewhat active L~UVBLEDREE LVE LTWD, iz, 7500 &
/B (somewhat active ® FIR{E) 138 150 4/ & BLFRE CUIRLROFHW) O
FEEL L THDERNENTWS, LLRNREL, AHFZEDOXRISRE 2 AV T#E 150
5/ BIZHYT A HEERDIZE ZA, Bl HIT 6000 BRI biliciro7c, TH
X, AIEFEOEBENRLERLE D, BEBERELZ SN ORI LGS & HEED
BN LRI LIEBAEICELREREEZLND,

ERIZBWT, EiE 124 L 0 21 #fRick i s EREFE S VES) (FEHE A 21) |
NEAME SN, BREE - EHOBEDD & DI BEERICBIT HHEEOEMBED b
iz, FRE 9 EOEREEFHETIT, BRABEOTESREHEN 1 B 8200 245, AL
DIFHHHAMN 1 B 71282 B2 oz b, 1 HYZD B XLZ 1,000 SAOEINICFE Y
T AHEME 1 H 9200 #%, M1 H 8300 A% BAEMEE L7z, AL 16 FIZITHEFEMmDS
Eii s, EREEREOHE (Ek 16 F£) TIIBE L& LICKREROEHHK
P TFE-TW= (Bt 1 B 7532 #, &tE: 1 B 6446.4) Z & THUR EORIENE
BMEANTWS, LOLARAS, AFFERIZBWT, 23 A v - Bl GEEIEXE 2006)
\ZARY T BRI EMT 6708 4, B, ZHET 64164 A TH Y, FEk 16 FEDE
ERFFEOER ThH > THIEBNEAE 2006 TEDONTZ 23 X v B BICAEYT
LA FRl>TWAZ EIZH D, T2 L, RFEOXNREITR T 55T EH
73 8304+2516 4%/ H . ZMEM 681222049 % H THoTmZ L bEETHY, —#t
12 6000—7000 B THHTHDH EITVZ RV, 5%ITINSDEBESMEIZONT LR
LTV BERD D, : '
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BEETEBRSIN TV LR ENLLHERIND L IC, DBEDOIUEH - #28)
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FESEOSFEN 1.0~406 A v « BB EEEL, BESOEVLRIEDEICSL
DL AEEEFOESICEEBYEXHLEZOND, 5HBIT. EEAXANVDENEH
FEIZ L. FNREORESEL 23 A vy « I BICEEBEEZ D0 ERETL TN
UENH L, E77. SITHFRICBWT 3 Ay VUTOERBOEES L RR I TEY
(Pate et al, Exerc Sport Sci Rev, 2008) . FLEAIBREEAMEW Y A T OIFEHR LA
EEHNRIRLE—BICEOBREERT OOV THRETL TS LER D
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Thol, —H. HYY MIEDDEDZ 3 A v Y U LOBTEBOHRE LTH
ZI-EA. 23 Ay - B BICHY T 55T BT 8125 45 B, ZfET 9495 4
B Tholr, 2O Enb, HITUNOAFEE L FREEBIEOCEMCEML TR
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WS HLERH D,
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BEIZ B LB RS OB L OBE T, AEEIXTHENS L LIEEER ORE
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EE L OBEEIZOWTORES BB L TV D,

@ ZEFEE CUIZABIRE) O v

AEREDT HZRETHS [AEEEHICBT I HREHRES IO RV —HE
EOWEEICET 5 ERRE 13, BB LZERNREE (RERE) 12
SERTH D, it MEES Voo 0EEEH (=791 AFA R)) @
BEEChHD EHLUNOHKES (=EEFED)” OFBIELZHILL TV
T, —ODOERBHCERBICED FiEmaRrs L TND,

ZoM, THEESZONRBTTEN 1 ADRTILVX —HEEICEZDHE] I
WT L B SE O B W EREFEE I B8 S 7z (Ohkawara et al., Am J Clin Nutr,
87(5): 1268 - 1276, 2008), Z D3 3LIX. 2005 FECRFE SN REORETREE
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Invited Researcher: C. Michael Stein

Affiliation: Division of Clinical Pharmacology, Department of Medicine, Vanderbilt
University School of Medicine, Nashville, TN, United States

Title: Professor of Medicine and Pharmacology

Invitation period: October 20-29" 2009

Background Pharmacogenetics: Cardjovascular diseases such as hypertension, heart
failure, atrial fibrillation and thrombosis are major causes of morbidity and mortality world
wide. For many cardiovascular conditions effective treatment is available, but there is a wide
variation in response among patients receiving drugs. This variability in response can lead to
lack of efficacy in some patients and toxicity in others. The sources of variability in response
to drug therapy among patients are due to several factors, but recently the impoﬁance of
genetic variability has been a focus of considerable research. The ability to define this
genetic contribution to variability in response will lead to individualized prescribing — a
concept known as personalized medicine. A prototype drug for testing the concept of
personalized medicine is the anticoagulant warfarin. The dose of warfarin required for stable
anticoagulation varies at least 10-fold among patients, it has a narrow therapeutic index, and
common genetic variations in the enzyme that metabolizes warfarin, CYP2C9, and in the
target of warfarin, VKORCI1, account for approximately 40% of the variability among
patients. Substantial work is underway to define other genetic variations that contribute to
warfarin response, and the importance of genetic variation on the quality of clinical care. Just
as is the case for warfarin, the pharmacogenetics of other drugs such as clopidogrel,
antihypertensives and antiarrhythmics are areas of considerable current research interest and

effort.

Research activities: Pharmacogenetics

I visited Japan from October 20-29® and gave 4 talks on warfarin pharmaco genetics, 2 in
Osaka and 1 each in Kobe and Kyoto. During my stay in Japan I first gave an invited talk at
a Symposium at the Annual Meeting of the Japanese Biochemical Society in Kobe (October
22nd). 1 attended the symposium, spoke about warfarin pharmacogenetics, and was

impressed by the high quality of the science presented.



I then visited with Dr. Toshiyuki Miyata and his group at the National Cardiovascular Center
Research Institute in Osaka (Ffiday October 23™) where we discussed ongoing research

activities in Dr Miyata’s laboratory and I met with members of his laboratory.

Dr. Toshiyuki Miyata gave a broad overview on the ongoing work in his laboratory: this
included work in several areas including pharmacogenetics, genetics of thrombosis, platelet
function, ADAMTS13, as well as the genetics of hypertension. Dr Miyata and I share many
common interests, including his work on warfarin. Variability in the VKORCI gene
contributes to interindividual variability in the maintenance dose of warfarin, but it was
unknown whether the VKORCILI gene, a paralogous gene of VKORC1, with approximately
50% amino acid homology with the VKORCI protein, is also important. Dr Miyata and
colleagues determined the relationship between VKORCILI haplotypes and warfarin
maintenance dose. They constructed haplotype blocks of the VKORC! Ll gene using HapMap
information from a Japanese population and genotyped patients on stable warfarin
anticoagulation using 8 tag SNPs. They showed that none of the SNPs or haplotypes was
significantly associated with the stable daily warfarin dose. This is an important finding since,
although the VKORCI1LI protein has significant homology with the VKORC1 protein, it did
not appear to alter function as tested in patients receiving warfarin. Dr. Miyata and his
colleagues have also shown an association between warfarin dose and the 8016G>A genotype

of the gamma glutamyl carboxylase, a vitamin K dependent enzyme.

In addition to this work on warfarin we discussed studies that have defined the doses of
warfarin and other antithrombotic drugs such as clopidogrel in the Japanese population. Of
mutual interest was genetic variation in CYP2C9. We discussed his work with novel variants
of CYP2C9 that have been discovered in Asian populations. For example, he has found
markedly decreased intrinsic clearance of diclofenac (a CYP2C9 substrate) in CYP2C9 *13,
*30 and *33. These findings have major implications for individuals with these variants and
future studies will be performed to determine the effect of these variants on warfarin dose in
vivo. After meeting with Dr Miyata’s laboratory I gave a talk in which I discussed the

implications of warfarin genetic variants.

At the National Cardiovascular Center I also had a chance to meet Dr. Shigeki Miyata,
director of the Transfusion service. His research area focuses on heparin induced
thrombocytopenia (HIT) and platelet dysfunction induced by cardio-pulmonary bypass

procedure. He described his extensive experience with HIT and the role that his laboratory



plays as a reference laboratory for assays. I was impressed by his extensive experience and
expertise, there can be few people in the world with this degree of expertise in the area of

HIT.

On Monday October 26™ 1 visited Dr Kei Kamide from the Osaka University Schbol of
Medicine. I met with Professor Rakugi, Dr Kamide and the reseérch group and they presented
work to me and we discussed areas of interest. Dr Kamide is studying SNPs in hypertension
in the Japanese population. With his colleagues he has identified several SNPs in the
regulator of G-protein signalling 2 (RGS2) as well as other genes such as 11 B-
hydroxysteroid dehydrogenase type 2 (HSD11B2) and catecholamine-O-methyltransferase
(COMT) that are associated with hypertension. They have performed a study to identify
single nucleotide polymorphisms (SNPs) that contribute to variability in response to
angiotensin II receptor blockade (valsartan), calcium channel blockade (amlodipine) and
thiazide diuretics (indapamide) and to establish the way to predict the most effective drug
based on these SNPs in each individual. In this careful clinical study they have developed a
unique approach of using combinations of several variants that predict response to different
antihypertensive drugs. One of the difficult issues in pharmacogenetics is the demand from
journals that studies be replicated. We discussed some strafegies by which one could replicate
the findings without repeating the identical study - an expensive option. One such option
was to randomize patients to genotype based therapy - those receiving genotype based
therapy would have their therapy selected according to their genotype, whereas the control
group would receive standard therapy. Later, my presentation focused on the factors
contributing to variability in warfarin response and the implications of genetics for the future

care of patients on warfarin.

On Wednesday October 28" I visited the laboratory of Dr Hisanori Horiuchi in the
Department of Cardiovascular Medicine at Kyoto University. I discussed ongoing studies
with members of his laboratory. We share mutual interests in the factors contributing to
variability in response to clopidogrel. Dr Horiuchi and his group have shown that the rate of
clopidogrel resistance is 14% in Japanese patients undergoing coronary stent placement. One
of the difficulties all researchers in the area of both “aspirin resistance”, and “clopidogrel
resistance” face is the choice of technique used to measure platelet response. We discussed

the pro’s and con’s of different methodologies and Dr Horiuchi showed me data regarding a



new technique they are using -and I shared data with him on a study we are doing on aspirin
resistance in patients with inflammatory diseases. Of great interest regarding clbpidogrel
resistance in Japanese patients is the role of CYP2C19 genetic variants. Clopidogrel is a pro-
drug that is activated to an active metabolite by CYP2C19. The prevalence of CYP2C19
alleles with reduced function is higher in Japanese populations than in populations from the
US and Europe - thus one would predict that clopidogrel resistance would be a greater
problem in the Japanese populations. This is exactly what Dr Horiuchi has found. Based on
CYP2C19 genotype, 11 patients (44%) were classified as extensive metabolizers (EMs), 8
(32%) as intermediate metabolizers (IMs) and 6 (24%) as poor metabolizers (PMs).
Inhibition of ADP-induced platelet aggregation by clopidogrel was 32+14% in EMs, 18+10%
in IMs (P=0.04 vs EMs) and 16+13% in PMs (P=0.02 vs EMs). Thus, they have shown that
CYP2C19 polymorphisms are frequent in Japanese, and they markedly affect the antiplatelet
effect of clopidogrel in a clinical setting. We discussed ways to address this including genetic
testing, point of care phenotype testiﬁg, dose modifications and use of an alternate drug such

as prasugrel. Again, I gave an overview on warfarin pharmacogenetics.

In all labs I visited I was impressed by the scientific excellence, the collegiality and the work
ethic of the individuals I met. In addition to the many rich and excellent scientific discussions
during my visit, my wife and I also enjoyed some of the rich and wonderful culture of Japan.
We visited many historical sites, temples and parks in Osaka, Kobe, Nara and Kyoto. A
special thanks and appreciation to my hosts in Osaka, Dr. Toshiyuki Miyata, Dr Shigeki
Miyata, and Dr Kei Kamide, and in Kyoto, Dr Hisanori Horiuchi who made us very welcome
and looked after our every need. I thank Drs Yuhei Kawano and Toshiyuki Miyata for the

invitation and the agency that made this scientific visit possible.
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<Sarver Heart Center (SHC) CPR Z'L—ZHoWT>

4B Sarver Heart Center N, CPR(ERE) /' N— I TR AT o7z, CPR 7V —
71X Karl B. Kern 825 & L A—7Th Y. UMC RO FREEEL - REFTHNE OBF
e HEEEEL LD FERICRYBEA TS, R N—TI32KX THEEOR
RO RIN—TL LTHLRTEY, AL CILEBROF = RMREZREL T
W3,

1980 £ L W, CPR ' NV—F137 & & Lo KBIELIR COMAIZES T HH58
ZBAL TR, 17 a7 IV REPHAREHMOTHREZUE T LR EOEERR
E2ITH>TWBLSMT S 1990 ERFFEIITERETH - FEIZOWTHLEL O®RER
FToTWNB, BT, BAEFHRICATERRSKHENE 5 D0OERICEO TE, #AEICE
WHERENKOVBEE TH D EOT —F 8P ERIZTIRRL, 7 U Y FHIZBWTZ
e ok 0 48 IE FE B T3 B 56 E 8 & R R RIS AT O 0 IK #F 4 1k (Cardioverebral
resuscitation) DEBNEFEICHEIN, FMBORLENTERAINERE, ZD
Wit R RIS RICE > TV 5, |
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DR TR TIEFIZRBR L, FD AN = XA DOV THEBRZEW TV, Bl
DIBY ., BLEOREIZ L VEARAEMIIORMGRO LRI RIN TV, BiEO
REZBOWTIHBLDENFREERBO—RFICRY 2B LD T UV ABBILIN
TRV, BLEOADERE DL TIIEERKIEEL FHTE T, REBLREMHERD
[ EIIZORB SRV O TRV EE LT, FOHRT, OME#ERESE LTREERTIEL
AL U THEBEND L D272 /v_Y F KR, Pre conditioning ZIR13H 5
EENTNWE=aZ y ULRERAERKUEBIEOTFHIREZFLHELOTIH RV
HERIL7Z, 2D OEBIPBRAERICBIFREBIFERTHEINREEZHFE LIRE
ITHEEICHETHY, Ty MrETRELEFAIEIH D DD, BIKISHATE 512133 L
B HSRMERDH D EFEVEVRILTH -T2,

FDX D IRRIMOH, 2008 4E 12 I YLHFFRIC L DA EAFFRERBEEICLY
- SHC @ Kern #2233k B &iv, ENBEREIFR & o & —IC CERPFRICEEY 58 RAHmP
BEMESNTZ, BERICIE, PFRAEKE Ch A8 4 AHR & RITERARER ORI
DWTT A AA vy ar T HHRERHY ., ZhbDEARIOHRAMER EICO0NTHER
BHREIToTr. FOHEROP T, BARATIHRNRIT O ENEHETH 5 KEGHIE
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BV E, EHEERE L, R, IERERE DT AFREOEHERELH Y .
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<EER  BFRANBIZONVT>
7 U >k Sarver Heart Center ¢ CPR 7' /V—7"TCix 7 # & AV 7= B EBR % LIRI
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GP) D IIb/Ma SEMIZT 4TV ) —F PR L TR 525, Eptifibatide (£ D
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RO IMSHRETOERE LT, MEERICEMRNS 2 RD I &, Ei0M
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MWhHy NE T ETY— AR EE LTz, AAEFHIRD S —AH5 Swan Ganz 7 —
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DY —AMBIE R F VAT 2a— Y —2@BALKBRE L EZELZRE, TOK, £
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4. WrEfeEE
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5. WFFERRE
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6. HFFIEE
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ERE 214E4 A 1 B X0 EFE 4 OFFFEEEE O FICBW THRERE~DIEH 2 5l
LLEAFRY w7 Na—b02H - B0 T o REIH O ORERT - HEwT
e B L. Bl AZARY v 7oy Fu—AORMEYER b NCREREXRE D
BE LB OFEORE(LICNE R YT ADOBEICE T 2L G L7,

ONE :
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MR LRT(E 3 £H). MONKSGR#E L), ABEZSZ2EER. KRBT
X, KEFA\BHEEZHX, KEFXET., MREERRTRZER. 5118
. BIRBENEHX. SR s — FRBEEE N N b e — A EF) O
12 ah— FEFA LT —F_N—REBE L, BERDOXISRL2D 40 BR~T4 %
D BPER 17,000 A, MRS 19,000 ADEFHI 36,000 A% XTRITHENT & i L7,

(A) HERFRIRFZETIE,. VR NEER L LDMERBD VR 77 7 Z—OEED
BESEIC DWW LTz, F72. (B) MEBTRORFZECix, v =R NEBR L LDILE A R
NEEL DEE, AXRY w7y Ra—AE LG ARy MREEOBE, 250
WCHRAT O ERZIZEIT HRERENSGEDRE L BELOFEICELLIZHED
[RRISE | ~ULBINZ B Tm D A A R N EIE D FHIEEIC W T 21T o 72,

®RLE
(A) HRUWTROBFZE DRSS
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v A NEEENENT AN, AR v I R —LOEHY) R T T 77
Z—H - VR 777 X —EEFEOREITEM LT,

EY R T 7 A —HN 1 2BV A NVEABEROAT Y —i3EHETIE
80-85cm 2> 5. ZPETIE 85-90cm 726 ThHh ¥ . MIRIENEEN bROIAMAL LITTEE
B L) 27 ofE] (K1AB),
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Fm, VX MNEBREEBEMT AN, AFRY) v 7 Fa—bD) AT Ty
7 x— (IESE - EERY - MESE) ©2 2L ERNERETHA v AITERAICE
S LTWEFERH ) 27 OBE] .

QU EEELV AT T 77 4 —HEREICRET 5 ROC BARART

ROC BT CRE L BREOMERRIZTHHRA V M ERODLFIEICLY ., A
ZRY v 7y Fa—bLMS)DY A7 777 8 —0EREZTFRTS VX bEBRE
OH vy NFTEZ. B 85cm BIE(85cm DFAIRE 0.64, KR 0.64). M 80cm
RBif%(82cm DBAURE 0.64, HRE 0.65) L BEHSNHFEXA D 2 7 OE] (K
2A.B),
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2 NEBEEDOH v bATEER 85em & B & 3.14(2.94-3.36) (. EHETITV = X NEH
BODy FATEE 80cm & T 5 & 2.83 (2.60-3.08) T o - [FEXRTEG Y X 7 DF&FH,

VR 777 ZF—EFOFANCRB TS V=X FEFE L BMI OB

v 2 NEBEZRWLIZBMI & U X7 77 7 X —EEICEET 5 ROC i EEEZ B

H32e, Bhebiz, VX MNABROEBDTRRE o7z,
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(B) HEWTROBFIE DRGSR
Q=X FEABEKEHR) L LIE ANV B

B4l bl A NEABRZSEMT A1 EnENVREORERN EF L, KD
BAZ OBEMIEFHEFIICLEE Th - 2 U 2 7 omEl,

E IO EA T, v X NEFEESHENT 5I1E S IHEE L &Y R AR
S B SO R EERBRGE R DIFE AN — N R L, SEHERNICEERBERAED LN
7= [t U 2 7 DS,

@2 F BRREM L LNLE A X MY 5 ROC BhiRENT

D& AR NORES TR S T R NEAEEREMO Sy NATEIT, Bk
12 ROC BEMFIE 7 T N THAHTD, RELBEREOMERRICTIRA b
ERODFETITRERZETH o2,

@A Xy FFENCET D 7 A b EBEEREM) & BMI(BEH) D LLRR

o A R JE EARCEM) /2 LI BMI(BE) & D 1 -~ b OFEEIZEY 5 ROC i
BIZLEHITIFE TSy FTIEH A, ROC BHBEARE TR LGS, BHETHY
2 NEFEEOERBEDOFNKE N7,

@QAXRY v I v Ru—hELmEA N b

AEABY v e —L0BMICB T3 X NEBREON Yy NATEE 15~
90cm DRENCHRELFEES. EAZRY v 7oy Fua—ABIIHTAERY v 7Y
v Ko — ABEOLTERBEBIEDERHFE N — NI BHE1.5~1.7. 2t 1.6~1.8
T, Dy FAZHEICLE O THRBEICEE THDLI LALLM LR oY 27
OBE], . v NEBEEON v MATEEIEIEET 51X E . PAF(population
attributable risk fraction: A A FEEREZANIHEM L7 (R,

F EAXRY v Fa—LBICHT D AXZRY v v Ra— LD
LIEBREBIR BISIE DERHTAE N — REb (95%CI) & PAF (95%CI)
-y X NEABREOEEEL TS 5HE ORE-

AR wHLURO-LEITS 5t _
I ANEAEEORERE INY—KLEE PAF
75cm - 1.45 (1.23-1.71) 11.8 (6.1, 17.0)
80cm 1.48 (1.25-1.76) 11.2 (5.9, 16.2)
85cm 1.56 (1.30-1.87) 9.7 (5.3, 14.0)
90cm 1.70 (1.37-2.12) 6.9(3.6, 10.2)
ARy oL oRn-LEITS =
DI ANEEEOREME INF—REE PAF
75¢cm 1.74 (1.43-2.13) 12.7 (1.5, 11.6)
80cm 1.75 (1.42-2.16) 11.0 (6.2, 15.5).
85cm 1.79 (1.42-2.25) 8.7 (4.6,12.7)
90cm 1.62 (1.21-2.16) 4.3(1.2,7.3)

Sbic, v NABESETOEEEE BT LW SRVEICEIMELT,
AEHY v 7Yy Ra—hD YR 77 7 85T L5 RERIEBIEOFIHH
AN — FHEREF Lz, VX NERRSEEERENDOV R 77 74— 0D
HERBRICH < &, v TR NARESAEERELTHE WS ROEE L bIT,
Y2277y B ROEME kBT R ER U [k ) % 7 OB,
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O EREEE IR BB E DEA N b
BATOREREEEICEL T, Y= X NEFERZ S BMI OREEL L b ITiEz &0
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L ClE, BEETAIRIZE 22 B ONCHERTROBF FEIC I 1T Bt U R 7 Of&sEt - FExEY Y R 7
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O FERFEE OFFHE
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DF =12 T FNDBREIT 12, £z, B AF I U OLHMRIZEIT 5 TR F—
READRRITONT, AN ATP REA X — D TIEERAV TR ET 21,
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DR OFETEREENE L A X I VAR S, DIRICEL OEF% b1 b
FTLEZILNTWVWS, BAEE TIABED L A X I UEEKR (H1 —H2) BPREREIN
THEY. b FOETEOE, DR LDICIRSEGARBEEICER LTS, FE, =
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gl - EEREEET L, EXAZ I UVR2LET Y —DOXRE U X & AV TZKREINR
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receptor) Tdh 5B, GPCRIZILIFET 2 —fRAY 72 EARHBEIX, MiEA D EBREZITE
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(FRET) ZF)F L CTAEZHERND ATP BEZFHIET 2HET 7 —7 [ATean] %
FAWTHRE L, ATeam | X CFP, N7 7 U 7THED ATP # S5 EREe, YFP 2 ¥ 0T A
WCERELEEATERE THY . MIEAICEA S-SR LT FRET OBETH 5
O YFP/CFP b2 51135, ATP BEEAMET NIEBW 2 EE D ATean DFIEEH 72V
YFP/CFP teMEL 720 . ATP OB ENE T IVEIEA U EED ATeam DFIEEH 721
YFP/CFP Lt E L 2%, AFIEIZ. UL 20 L DDOAHMBEN O ATP IBE O BEFRRE
WRE A F I AEFRETEZENTEIEHNRFETH D,

1) DEEMECO 12 SEEY S FANEESEORE H2 SEREDS 7T N EHE

THRMOESEDEDME)

H2 SREOHEEBERELXRETHA NI TV—L LT TT /) UANAERANTH
FRIEDE AZ I H2 SREERFIRE I, REREE (IP) THEERZRE
THFEZRAWE, SBELTRL T FLF U UEEE, BLO 6 BEREHREUSR
ETCHEIToIOFT I EA T 1R REMEAT) ZRRIZEFIBBSE D 2 L T,
H2 SREICRHRNLEEEREZRET S Z L& LT, ‘

GPCRIZZ DIERLT I/ BRIXIE L A ERBAKMET 2 VB TH Y | FER IR S
ZLTWA7), BEIRBEORTHEMED GPCR IZITWETE LS ERIFLHZ LA
TEBAPPBEL 2o, 2T, £7 2937 Hifaz AV CHEFIERROLERTTHE
BEis U7z, 293T #EAZIZ GPCR % J8HL &+ IP/Western blot V& TIRHIFEEL &7 GPCR
DRBFEER LIZEZA AKODFELV ORE WA FERIZAAT—L LTHEHIRE
bHohiz, FRE LT, OBMEBLEBEORRZEM FEEEN. VU BE, =&
XF b, SIMO{b72 &) @V IV, AR bOME (FRoEEiAIOEE, Bk
e, HIBE, pH) BEZ LN, Bx ORFEIToT & A, U T NALBORMEBRIE
ZRITBBIANCEEL, 2-ANA T =5 ) — (2-ME) 2 TRIETHA LY
A ENBEEAEDBELXREI L TWAZ ENHHALE, £Z2 T, 2—ME DDV IC
RANTRBERBILEIDIT Z AW L Z A, AAT —IIHE LAROSTEE —EK L
B X TGPCR DBEENBDOND L ST -T-, M. HEOMIAR AL OSM1T, 20mM
MOPS, pH7.0, 300mM NaCl, 1% CHAPS, 10% Glycerol & L7z,

WIZ, BEHEIEBEOR TIEEMOEAEPARROMIEBEL ZR R DEALIZRET D
TN, BEEIFEE L7z GPCR DI BT ORERS 4T o 7z, COST MARIZRIR
D 3 FEHD GPCR R I W, REREAETRELSHERELZE A, WTHLHLAERD
HIFNBESM ThH IMBRE~RIRIN TN DO R LT, '

WRAZ BRI FEIR X 7= GPCR 2SR D GPCR FIARICHERE L TV 2 D DRERR 1T o 72,
AT ZBEIZV NV RTHAT U IVFTF oIV IIBNEAETRE G EAEENT 5
RN 7 F AT K0 /NEEN SHIBERNIZ Ca¥ B T 5 2 & T, MIREN Ca™RE
N—1BMEIZ ERT 5, 293T MIFIZHNRMED ATI ZREZRE L TWORWzD, 293T
R AT] SRR REIRB IS %, 7o T vy rRliEEimnz, MREN C”
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OB LA BRI B I L CREIRIEL L7 GPCR DISREA R CTE 5, ZDRER. ATI XA
% B 3630 K72 203T MIMATH 7 v AT v 11 RIKIC £ 0 MRRE N Ca® D —
B FEAEDT-I LD, BEIRESE- GPCR VNEMOERE LB L TH
BELTWAZEEZIBNT,

I I ETORET, GPCR OIBEIFRIAIZNEMED GPCR & k2N BEL LW
BERE A REET B2 LR T -, FZTRIZ, TOREERELXRIET LI L EL
2o FOANGIFI—L LTI, 7T/ UANVRERNTERD 3 FEEHD GPCR %L
SR AR BB . [5S]Met/Cys T RI BEHk L7nt8, B ILMETE ot
FH L7 GPCR #EIN L., BN LY L EadEERE a<x N7 77 4 —
(RP-HPLC) T4yEfE. &7 5 7 3 a % SDS-PAGE TIkEI L, H2 /K L AT1 2R/,
H2 2 ARREBL /AL DM TEAED Y RONRY — U BT 52 L TH2 SEAE
RSB AEYRET A HEREALE, TORE, W onD B2 ZEEF
BERANY RERBDEZN, Wb vy o VEHERERE - FREHEICEE T 28
AETHY, 2 ZHEEERNZ2V 7 TAVHBEEBE L IXBZEZ bR o7, TORE
L LTit. GPCR #M&E|I R EE S &, mature form (HIfREREIZTFTE) & immature
form UNERPUCFETE) R TE TLE W, RFIEIEIC L > THREL TEZEFER W
THIZOHEETDHZ EBEZL BN,

SE,CHRAICE 22 IV B2 RREBROR V7 TVHEEREERET 2 &
X CXhold, &%IE. OV H VR (BRZ V) FEMOFETORS. QMg
EASBEOREUL LIz > FAERAWRE, 21752810k BOEAEZ2RET
BHIEMTFREICRD EEZEZ bND, —FH. RRZREKE V7T NAHIEEBEOREE BT
FERIEBEZILNAI LN, RALT AT FIZ L BEBRIGEIT > TEMLFE
WA 2L ESEIRET, BEBEHELRET D HEDL, 8%, LTV ITF
ETHD,

2) B AZ IR E OBARE (ATP EA) B9 28ET (BRI ATP IREA A —
T TR AV ERED .
HMIDENN (cyto ATeam) BL I h= v KU 7N (mito ATeam) ® ATP B % AI{RAL
T BT 2 —7 [ATeam| ZILFEIFIELVBELTCEWV:, 9. 77/ UAN
ARy B—|Z [ATeam] ZAEA A, R LGHE THLRATEDL L HIT L, KIZ,
FAEFT }i%%lﬂ‘%%ﬁﬂ@%i(ﬁ HeLa #HAAIZ ATeam %R I 72%. B A X I VA
BAITUN, HOCEREE CHIIRENRB L O o FYUTHD ATP BELZHIE LT, T
SRDEERY HeLa MR TiT e X & 2 URKIC L D MBEAND ATP BED LR 2 HEF T
X728, BELMPM TR 2 F 2 RIS X DD MR ATP IREDOELE R
Wl hot, FEL. SEBEIORBRELATETCELT., 4%, MiaEEOLEME
(starvation DHE ([KMEZE T CORNE) 2E X TGHEEME L T FETH 5,
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F

AFZRIE., B RAF IV H2 SREOLFHMATOY 7T T RERT 57291,

DRI 2 X/ ERY 7T AEIHERELXRET S Z L2 BV S Lo EEIHY
R TH D, REITHMNIC B2 R/ ET 7T AEIEEREXRET S Z L1XT
XD oS, TOEREL IR D HFIEREHNL Lz, SBOBFHCEL Y, DFRSGE
H972 H2 ZREY ST NEIEHEBREORER L OFOSF A I =X AOFER PR S
N5, £72. GPCRIZHMRERZBEOFTRAROT 7 I U —% R LTEBY, BE,
FER CHEA SN TWAEIRE L OIS GPCR 1Ry L TRV, GPCR & #DOEEE
REITRIRED X —F7 > e LTEERMEZ ED TV D, AFHEIL, B2 ZEMBICRL
T FOMD GPCR IZK L THEDISHANFRETH V|, R 2B AMIEV & #RF
b,

—F, B RAZ I R L LB (ATP EA) ICBET ARETCIE. REROHEHNE
IS U CLSRRE T ATP B E OFEE 51T > TV 5, fEROMEIN ATP BE L RIE T
BHEE. ZEOMEZ T D5 LT O ATP 2R 2NN T = T —BDFN
REERAWTRIET B HIETH o2z, HIFCHEE 2 =D ATP ORFHIRY, ZEHIRYE
WAEBDLZ LIIRAETH o7, [ATeam) DEAIIZL D B X4 I DLHMED T X
X —RE (ATP PEA) XP9A1ERN. K VEEMRRENEREL D LE X BN,

IO OEBFRIZEIY, 5%, 2 ZEREREO L AERENROSF AN =
A ADEERAPFIIND, *

EEME  dLE BE
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