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PROGRAM

Friday, February, 7, 2014
8:25-8:30
Opening Remarks President : Masahiko Nakamura

8:30-9:15
Applicants' Presention for Young Investigators Award 1 Chair : Ryota Hokari

Y-01 Nicotine ameliorates colonic inflammation via down-regulation of MAACAM-1 expression on
high endotherial venule like vessel.

Koji Maruta, Hideaki Hozumi, Ryota Hokari, Yuichi Yasutake, Hirokazu Sato, Kazuyuki Narimatsu,
Chie Kurihara, Yoshikiyo Okada, Shingo Usui, Chikako Watanabe, Shunsuke Komoto, Kengo Tomita,
Shigeaki Nagao, Soichiro Miura

The Second Department of Internal Medicine, National Defense Medical College, Tokorozawa, Japan

Y-02 VEGFR1 signaling facilitates diabetic skin wound healing in mice

Shin-ichiro Okizaki'?, Yoshiya Ito”, Hirotoki Okubo'?, Ken Kojyou'”, Kazuhito Ohba'*,
Shichiri Masayoshi”, Masataka Majima"

Departments of 1) Pharmacology, 2) Surgery, and 3) Endocrinology, Kitasato University School of Medicine, Kanagawa, Japan

Y-03 Post-stroke administration of cilostazol changes metabolic profile in transsulfuration pathway
of ischemic brain in a mouse model
Yasoo Sugiura'*, Mayumi Kajimura'”, Tsuyoshi Nakanishi'”, Takayuki Morikawa'?,
Takako Hishiki'?, Makoto Suematsu'?
) Department of Biochemistry, School of Medicine, Keio University, Tokyo 160-8582
) JST, ERATO, Suematsu Gas Biology Project, Tokyo 160-8582, Japan
i

MS Business Unit, Shimadzu Corporation, Kyoto 604-8511, Japan

1
2
3
4) Department of Pulmonary and Thoracic Surgery, Kanagawa National Hospital, Hadano 257-8585

9:15-10:00
Applicants' Presention for Young Investigators Award 2 Chair : Mayumi Kajimura

Y-04 Role of leukotriene B4 receptor 1 (BLT1) signaling in liver repair after hepatic ischemia
reperfusion injury
Hirotoki Ohkubo'?, Yoshiya Ito”, Ken Kojo", Masahiko Watanabe”, Masataka Majima"

Departments of 1) Pharmacology and 2) Surgery, Kitasato University School of Medicine, Kanagawa, Japan

Y-05 3, 4-dihydroxyl-phenyl lactic acid restores NADH dehydrogenase [ubiquinone] 1 alpha
subcomplex subunit 10 expression to ameliorate cardiac reperfusion injury
Ke He'?, Xiao-Yuan Yang'?, Na Zhao", Yu-Ying Liu", Bai-He Hu", Kai Sun", Xin Chang",
Xiao-Hong Wei", Jing-Yu Fan", Jing-Yan Han"?

1) Tasly Microcirculation Research Center, Peking University Health Science Center, Beijing 100191, China
2) Department of Integration of Traditional Chinese and Western Medicine, School of Basic Medical Sciences, Peking
University, Beijing 100191, China

Y-06 Comparison of peripheral vascular resistance based on macro- and micro-circulatory responses
by Poilleuille’s law
Kazuhiro Yokokawa, Saki Hamashima, Masahiro Shibata

Department of Bio-Science and Engineering, Shibaura Institute of Technology
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SL-1

Clinical application of huma iPS cells for
cardiovascular Medicine

Keiichi Fukuda

Department of Cardiology, Keio University School of Medicine

Although heart transplantation can drastically improve the survival, shortage
of the donor heart is a serious problem. The regenerative medicine of the failing
heart had been long awaited. To address this question, we had developed novel
methods to induce human iPS cells from circulating human T lymphocytes using
Sendai virus containing Yamanaka 4 factors. We had screened the factor that were
expressed in future heart forming area of the early mouse embryo, found several
growth factors and cytokines that can induce cardiomyocytes differentiation and
proliferation, and applied them to human iPS cells. We performed transcriptome
of the metabolic enzymes and fluxome analysis using !*glucose and '®lactic acid
on ES/iPS cells and cardiomyocytes, and found that their metabolic pathways
were completely different. Based on these findings, we purified cardiomyocytes
using glucose-free lactate-supplemented medium. Purity of the cardiomyocytes
was > 99%, and they did not make teratoma formation. The transplanted cardio-
myocytes using our technique can survive in the heart with more than 90%, and
can show physiological growth after transplantation. We expect the combination
of these techniques can achieve future heart regeneration. We also developed
human disease model cardiomyocytes using human iPS cells from the patients
with long QT syndrome and other hereditary heart disease. These disease model
cardiomyocytes represented the phenotype of the disease, and might be helpful

for drug screening and pathophysiological analysis.

MVRC Vol.7 (2014) No.1

21



SL-2

Cancer Stem Cell of Digestive Organs

Masaki Mori
Department of Surgery, Osaka University

Recent studies supported the notion that a small population, which mimics
norm al adult stem cells in the dormant phase of the cell cycle, plays a role in th
e biological behaviors of tumors. Indeed such distinct cells, i.e., cancer ste m cells
are resistant to toxic injuries and chemoradiation therapy in vitro an d in vivo. Af-
ter possible involvement was indicated in leukemia, we were able to report cancer
stem cells in gastrointestinal tumors. Our exploration of new screening for sur-
face markers were supposed to be beneficial to identify gast rointestinal cancer
stem cells, followed by characterization of chemoresistanc e and tumorigenicity,
indicating that several cell surface markers including CD13/APN play a role in
biological function of cancer stem cells. Furthermore, we examined the possible
effects of cellular reprogramming by induction or inh ibition of cancer-related
genes and immature status-related genes including th at of induced pluripotent
stem (iPS) cell genes, whose alterations have been r eported in gastrointestinal
cancer cells. Introduction of iPS cell genes but a Iso several microRNAs, including
miR302 was necessary for inducing the express ion of immature status-related
proteins and the possible expression of morphol ogical patterns and showed slow
proliferation and were sensitized to different iation-inducing treatment, and in
vivo tumorigenesis was reduced in nonobese d iabetic mice with severe combined
immunodeficiency. Taken together the present study indicates that the combina-
tion of traditional therapies with targeted c ancer stem cell-specific agents may
target the whole tumors and may offer a pr omising strategy for lasting treatment

and even cure.

22 MVRC Vol.7(2014) No.1



Y-01

Nicotine ameliorates colonic inflammation via
down-regulation of MAdCAM-1 expression on
high endotherial venule like vessel.

Koji Maruta, Hideaki Hozumi, Ryota Hokari,

Yuichi Yasutake, Hirokazu Sato, Kazuyuki Narimatsu,
Chie Kurihara, Yoshikiyo Okada, Shingo Usui,
Chikako Watanabe, Shunsuke Komoto, Kengo Tomita,
Shigeaki Nagao, Soichiro Miura

The Second Department of Internal Medicine, National Defense
Medical College, Tokorozawa, Japan

Background: Ulcerative colitis (UC) is an intractable co-
lonic disease. Lymphocytes migration to colonic mucosa
through endotherial venule like vessel is considered to
be involved in pathophysiology of this disease. Anti-ad-
hesion molecule therapy targeting MAdCAM-1 on high
endotherial venule like vessel is one of the promising
therapy. Smoking has been reported to have a beneficial
effect on UC. Nevertheless, pathophysiology of nicotine
on activity of UC is still to be elucidated. This time, we
investigated the involvement of nicotine in the colonic
inflammation using murine colitis model.

Method: In murine study, tissue samples were obtained
from colon of C57BL/6] mouse provided with drinking
water containing dextran sulfate sodium (DSS). Degree
of mRNA expression of TNF-a and MAdCAM-1 was
determined by using quantitative RT-PCR. The inhibi-
tory effects of nicotine on activity of colitis and mRNA
expression were determined. To induce high endothelial
venules in vitro, bEnd3 cell line was treated with TNF-al-
pha. Effect of nicotine on MAdCAM-1 expression on high
endothelial venule (HEV) like vessel was also measured
by using quantitative RT-PCR.

Results: In murine colitis model, administration of nico-
tine ameliorated DSS colitis. Administration of nicotine
also significantly decreased degree of expression of MAd-
CAM-1 mRNA on HEV-like vessel.

Conclusion: Nicotine ameliorates DSS colitis possibly via
down regulation of MAdCAM-1 expression on HEV-like
vessel, and accordingly, inhibition of aberrant lympho-
cyte migration in colonic mucosa.
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Y-02

VEGFR1 signaling facilitates diabetic skin
wound healing in mice

Shin-ichiro Okizaki'?, Yoshiya Ito?, Hirotoki Okubo!?),
Ken Kojyou'!?, Kazuhito Ohba'®, Shichiri Masayoshi®,
Masataka Majima®"

Departments of 1) Pharmacology, 2) Surgery, and
3) Endocrinology, Kitasato University School of Medicine,
Kanagawa, Japan

Aims: Signaling of vascular endothelial growth factor re-
ceptor 1 (VEGFR1) is suggested to involve in angiogen-
esis and lymphangiogenesis. The objective of the present
study was to examine the role of VEGFR1 signaling in
angiogenesis/lymphangiogenesis during diabetic skin
wound healing.

Methods: VEGFR1-tyrosine kinase knockout mice (KO)
or their wild counterparts (WT) were treated with strep-
tozotosin (STZ) or vehicle (Veh). Full-thickness skin
wounds were created on the backs of mice.

Results: Compared with non-diabetic mice (Veh/WT),
wound healing and angiogenesis were suppressed in
diabetic mice (STZ/WT) and non-diabetic KO mice (Veh/
KO), with reduced expression of VEGF-A and CD31 in
wound granulation tissues. Formation of lymphatic ves-
sels was inhibited with reduced expression of VEGF-C,
VEGF-D and VEGFR3. Accumulated VEGFR1-positive
macrophages with VEGF-C or VEGF-D-expressing cells in
granulation tissues were decreased. This was associated
with attenuated expression of mannose receptor (MR)
and transforming growth factor-beta (TGFf). Diabetic
KO (STZ/KO) showed further delayed wound healing and
wound-induced angiogenesis/lymphangiogenesis. Ex-
aggerated reduction in recruitment of VEGFR1-positive
macrophages and in expression of MR and TGFf was
also demonstrated.

Conclusions: These results indicate that VEGFRI1 sig-
naling plays a role in angiogenesis/lymphangiogenesis
through recruitment of VEGFR1-positive macrophages
during diabetic wound healing.



A-03

Perfusion fixation method is critical for
immunoelectron microscopy and ultrastructural
evaluation on changes of caveolin-1 and caveolae
relates with capillarization of liver sinusoidal
endothelial cells in human cirrhotic liver

Hiroaki Yokomori", Jing-Yan Han?, Masaya Oda®

1) Internal Medicine, Kitasato University Medical Center, Saitama,
Japan.

2) Tasly Microcirculation Research Center, Peking University Health
Science Center, Beijing, China.

3) Organized Center of Clinical Medicine, International University
of Health and Welfare, Sanno Hospital, Tokyo, Japan.

Backgrounds and aims: Most vascular endothelial cells
are continuously exposed to shear stress in vivo. Caveo-
lae, omega-shaped membrane invaginations on endothe-
lial cell (EC), also are plasmalemmal domain enriched in
cholesterol, caveolins, and signaling molecules. Previous
studies have proposed a role for caveolin(CAV)-1 in the
regulation of angiogenesis and sinusoidal differentiation.
This study was designed to elucidate the ultrastructural
localization and change in CAV-1 expression on human
liver sinusoidal endothelial cells (LSECs) during the pro-
gression of cirrhosis, using sections prepared by perfu-
sion fixation method.

Methods: Normal control and Child-Pugh A and C cir-
rhotic liver specimens by surgical procedure were stud-
ied. CAV-1 protein and gene expression was examined by
immunohistochemistry, Western blotting, laser-capture
microdissection (LCM)-PCR. For immunoelectron micros-
copy, CAV-1 expressions in sinusoid was examined by
perfusion fixed liver tissue.

Results: In control liver tissue, CAV-1 was localized on
caveolae mainly in arterial and portal endothelial cells of
the portal tract, and was also found on vesicles and some
fenestrae in LSECs around the central vein. In cirrhotic
liver tissue, aberrant CAV-1 expression was observed on
caveolae-like structures and a few vesicles in LSECs. Sig-
nificant overexpressions of CAV-1 at protein and mRNA
level in cirrhotic liver was demonstrated by Western blot-
ting and LCM-PCR (p<0.01 Child-Pugh A and C vs con-
trol, p<0.01 Child-Pugh A versus C).

Conclusion: CAV-1 was strongly expressed on caveolae-
like structures and vesicles on LSECs in the sinusoids of
cirrhotic liver, suggesting an association of CAV-1 with
angiogenesis and differentiation of LSECs in cirrhosis
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A-04

Brain-derived neurotrophic factor promotes
angiogenesis via oxidative stress in human
vascular endothelial cells: Implication for
atherogenesis?

Hideyuki Yamawaki

Laboratory of Veterinary Pharmacology, School of Veterinary
Medicine, Kitasato University

Aim: Brain-derived neurotrophic factor (BDNF), a major
type of neurotrophins, promotes synaptic plasticity and
neuronal cell survival, which contribute to the mainte-
nance of structure and function of neuronal cells. Recent
studies also indicate a possible involvement of BDNF in
the atherogenesis. However, the detailed mechanisms for
this remain to be fully clarified. We hypothesized that
BDNF may at least partly play a role in the atherosclerotic
plaque development through the promotion of angiogen-
esis. To gain mechanistic insights, we examined whether
BDNF causes angiogenesis and underlying mechanisms
with focusing on reactive oxygen species (ROS) and re-
lated intracellular signals in human cultured vascular en-
dothelial cells (ECs).

Methods and results: In vascular ECs, BDNF increased
ROS generation as measured fluorometrically using 2’
T’-dichlorofluorescein diacetate as well as NADPH oxi-
dase (NOX) activity as determined by a chemiluminescent
measurement. BDNF-increased ROS generation and NOX
activity were inhibited by K252a, an inhibitor of tropo-
myosin-related kinase B (TrkB) receptor. BDNF caused
phosphorylation of p47 phox, a regulatory component
of NOX, which was inhibited by K252a as determined by
Western blotting. In matrigel, BDNF caused angiogenic
tube formation of ECs, which was inhibited by K252a or
gp91lds-tat, a specific inhibitor of NOX. BDNF induced
phosphorylation of Akt but not ERK in ECs, which was in-
hibited by K252a or gp91ds-tat. It was further confirmed
that small interfering RNA (siRNA) against TrkB inhibited
BDNF-induced ROS generation and tube formation.

Conclusion: The present results for the first time showed
that BDNF promotes angiogenesis through NOX-derived
ROS generation via the activation of p47 phox in a TrkB
receptor-dependent manner.
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