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March 16 (Fri.)

8:00

SN2+t PC=Z{+ 8:20~

Registration 8:20~

Bz DEF

Opening Remarks

9:00

9:30

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

20:00

LB ERHEEEE 9:00~9:30
Y-1, Y-2
EE IUAX BER

Applicants’ Presentations for Young
Investigators Award 9:00~9:30 Y-1, Y-2

Chair: Tetsuro Yamamoto

—f%ERE(1) 9:30~10:18
F-1~F-4 (fix. 8§ 1)
ER K BE

Free Paper(1) 9:30~10:18
F-1~F-4 (Brain, Nerve I )
Chair: Norihiro Suzuki

= B

—A%ERE(2) 10:20~10:56
F-5~F-7 (X, ##E1I)
EE:F Bk

Free Paper(2) 10:20~10:56
F-5~F-7 (Brain, Nerve I )
Chair: Yasuo Terayama

—A%SERE(3) 11:00~11:36
F-8~F-10 (HE{E381)
ERK: R #EE

Free Paper(3) 11:00~11:36
F-8~F-10 (Digestive organs I )
Chair: Yoshihiko Sawa

11:40~12:15

FEAR

Council Meeting of JSMC 11:40~12:15

SoFAEEF—)
LS1 =& {3
ER E#H
(4 o EHRKSK)

12:30~13:15

Luncheon Seminar(1) 12:30~13:15
LS1 Nobuyuki Takakura

Chair: Go Wakabayashi

(Sponsored by Chugai Pharmaceutical
Co., LTD.)

4% R1EEE 13:30~14:45
SL F{iZ BA
K BT BA

Special Lecture 13:30~14:45
SL Akira Ishisaki
Chair: Akira Fujimura

—f%;ERE (4) 15:00~15:48
F-11~F-14 (BX. 32 10)
ERK . TH R

Free Paper(4) 15:00~15:48
F-11~F-14 (Brain, Nervelll)
Chair: Akitoshi Yoshida

AT="+t=4— 16:00~17:00
ES #itgs #LX
EER:SFIlU IFR
(- KBEELKTE HARH)

Evening Seminar 16:00~17:00

ES Norio Tanahashi

Chair: Yasuo Terayama

(Sponsored by Takeda Pharmaceutical
Co.,, LTD.)

FREE-BHRE

17:30~

Award Ceremony / Reception
17:30~20:00
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March 17 (Sat.)

8:00

SN2+t PC=Z{+ 8:20~

Registration 8:20~

9:00

9:30

10:00

10:30

11:00

11:30
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13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

20:00

—fi%ERE (5) 9:00~10:00
F-15~F-19 (EIE28 1)
EK.xA 17

Free Paper(5) 9:00~10:00
F-15~F-19 (Digestive organs I )
Chair: Hiroshi Nagata

URTH L 10:10~11:30
S-1~S-4
ERK @&+ BA

Symposium 10:10~11:30
S-1~S-4
Chair: Akira Fujimura

SoFaEIF—(2) 11:45~12:45

LS2 #k [AFE]
|2 S S N

(g -1t BZHERD

Luncheon Seminar(2) 11:45~12:45
LS2 Hiroshi Hayashi

Chair: Makoto Suematsu

(Sponsored by SHIMADZU CORPORATION)

#a% 13:00~13:30

General Assembly of JSMC 13:00~13:30

—ASSERE(6) 13:45~14:45
F-20~F-24 (f&. RIE)
ER:HHE #£X

Free Paper(6) 13:45~14:45
F-20~F-24 (Cancer, Inflammation)
Chair: Toshifumi Hibi

—A%ERE (7) 14:50~15:50
F-25~F-29 (FM{th)
ER XA ZE

Free Paper(7) 14:50~15:50
F-25~F-29 (Others)
Chair: Toyotaka Yada

A= D&

Closing Remarks
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Friday, March 16, 2012

Opening Remarks 8:55~9:00

President : Akira Fujimura

Applicants’ Presentations for Young Investigators Award 9:00~9:30

Y-1

Y-2

Chair : Tetsuro Yamamoto

Watershed of the subcutaneous capillary lymphatic network at the midline of the body trunk
Yoshinori Ando?, Shinji Furukawa?), Hiroyuki Miura?, Akira Fujimural)

DDepartment of Anatomy, Division of Functional Morphology, Iwate Medical University,
2Department of Developmental Oral Health Science, Division of Orthodontics, School of

Dentistry, Iwate Medical University, Japan

Expression of autotoxin / lysophospholipase D in high endothelial venule-like vessel and its role
on aberrant lymphocyte migration in inflamed intestinal mucosa

Hideaki Hozumi, Ryota Hokari, Chie Kurihara, Hirokazu Sato, Kazuyuki Narimatsu, Shingo Sato,
Toshihide Ueda, Masaaki Higashiyama, Yoshikiyo Okada, Chikako Watanabe, Kengo Tomita, Atsushi
Kawaguchi, Shigeaki Nagao, Soichiro Miura

National Defense Medical Collage, Japan

Free Paper (1) Brain, Nerve | 9:30~10:18

F-1

F-2

10

Chair : Norihiro Suzuki

Laser-induced thrombus formation in angiotensin II type 1a receptor-knockout murine brain
microvasculature observed on intravital fluorescence microscopy

Hajime Maruyama, Takuya Fukuoka, Norio Tanahashi

Department of Neurology and Cerebrovascular Medicine, Saitama Medical University International

Medical Center, Japan

Changes in diameter of cerebral microvessels and blood flow associated with potassium-induced
cortical spreading depression in anesthetized mice

Miyuki Unekawa®), Yutaka Tomita!), Haruki Toriumi®), Tacko Ebine!), Kazuto Masamoto?-?), Yoshiaki
Itoh!, Iwao Kanno?®, Norihiro Suzuki®)

DDepartment of Neurology, School of Medicine, Keio University, Japan, ?Center for Frontier Science
and Engineering, University of Electro-Communications, Japan, ¥Molecular Imaging Center, National

Institute of Radiological Sciences, Japan

March 16-17, 2012, Morioka



F-3

Measurement of change in RBC velocity and concentration evoked by whisker stimulation in
awake and anesthesia mice

Hiroyuki Takuwal), Tetsuya Matsuura'> ?), Takayuki Obata': 3, Hiroshi Kawaguchi"), Iwao Kanno"),
Hiroshi Ito!)

) Molecular Imaging Center, National Institute of Radiological Sciences, Japan, 2 Faculty of Engi-
neering, Iwate University, Japan, 3 Research Center for Charged Particle Therapy, National Institute

of Radiological Sciences, Japan

Barrel Cortex Activity to Whisker Stimulation and CO2 Response Measured in Mice with Sup-
pressed Neurvascular Coupling Induce by Prolonged Continuous Hypoxia

Iwao Kanno!), Kazuto Masamoto!-?), Hiroyuki Takuwa®), Kyoko Yamazaki®), Hiroshi Kawaguchi®),
Junko Taniguchi®), Yutaka Tomita®), Norihiro Suzuki®, Hiroshi Ito")

DMolecular Imaging Center, National Institute of Radiological Sciences, ?Center for Frontier Science
and Engineering, University of Electro-Communications, ¥Faculty of Science and Engineering, Toyo

University, ¥Department of Neurology, School of Medicine, Keio University, Japan

Free Paper (2) Brain, Nervell 10:20~10:56

F-6

F-7

Chair : Yasuo Terayama

Effect of Clostazol on intramicrovascular behavior of platelets in murine brain after bilateral
common carotid artery occlusion and reperfusion

Takuya Fukuoka, Makiko Hirayama, Hajime Maruyma, Norio Tanahashi

Department of Neurology, Saitama Medical University Saitama International Medical Center, Saitama,

Japan

Immediate post-stroke administration of cilostazol alters profiles of various metabolic pathways
in a mouse model of brain ischemia

Yoshinori Yukutake!-?), Katsuji Hattori"), Takayuki Morikawa!), Tsuyoshi Nakanishi'?), Yoshiko
Nagahata!)-?), Takako Hishiki", Mayumi Kajimura'»?), Makoto Suematsu?

) Department of Biochemistry, School of Medicine, Keio University, Japan, 2 JST, ERATO, Suematsu
Gas Biology Project, Japan, > MS Business Unit, Shimadzu Corporation, Japan

CO-sensitive CBS/H,S pathway mediates hypoxia-induced microvascular dilation in the brain
Takayuki Morikawa, Mayumi Kajimura, Tomomi Nakamura, Takako Hishiki, Tsuyoshi Nakanishi,
Yoshinori Yukutake, Makoto Suematsu

Department of Biochemistry, School of Medicine, Keio University, Tokyo, Japan
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Free Paper (3) Digestive organs | 11:00~11: 36
Chair : Yoshihiko Sawa

F-8 Microcirculation changes of periodontal tissue after ultrasonic tooth preparation
Masato Matsuo, Shun-Suke Takahashi, Shuta Sugiyama, Masaichi C-Lee
Kanagawa Dental College, Yokosuka, Japan

F-9 Gingival Vascular Functions Are Altered in Periodontitis and/or Stroke Rodent Model
Fumiaki Tokutomi, Satoko Wada-Takahashi, Shuta Sugiyama, Shun-suke Takahashi, Masaichi Chang-il
Lee
Department of Clinical Care Medicine, Division of Pharmacology and ESR Laboratory, Kanagawa

Dental College, Yokosuka, Japan

F-10 A case series of 21 patients with gastric antral vascular ectasia: Clinical aspects and treatment
with argon plasma coagulation
Eisuke Iwasaki»?, Hidekazu Suzuki", Hiroyuki Imaeda'), Atsushi Nakazawa?®), Nobuhiro Tsukada?®,
Toshifumi Hibi"
DDivision of Gastroenterology and Hepatology, Department of Internal Medicine, Keio University

School of Medicine, Tokyo, Japan, 2 Department of Internal Medicine, Saiseikai Central Hospital,

Japan
Council Meeting of JSMC 11:40~12: 15
Luncheon Seminar (1) 12:30~13:15

Chair : Go Wakabayashi

LS 1 Nobuyuki Takakura
Department for Signal Transduction, Research Institute for Microbial Diseases, Osaka University

(Sponsored by Chugai Pharmaceutical Co., LTD.)

Special Lecture 13:30~14:45

Chair : Akira Fujimura

SL  Elucidation of the molecular mechanisms underlying the ligand-controlled growth and differen-
tiation of mesenchymal stem/progenitor cells: study on the establishment of novel cell therapy
for construction of a vascular system
Akira Ishisaki, PhD & DDS

Division of Cellular Biosignal Sciences, Department of Biochemistry, Iwate Medical University, Japan
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Free Paper (4) Brain, Nervelll 15:00~15:48
Chair : Akitoshi Yoshida

F-11 The expression of podoplanin and classical cadherins in the mouse choroid plexus
Chiaki Kaji", Miwa Tomooka!), Hiroshi Kojima®), Yoshihiko Sawa?®
DDepartment of Oral Growth & Development, Fukuoka Dental College, ?Department of Morphological
Biology, Fukuoka Dental College, Japan

F-12 Effects of breathing method on the peripheral circulatory response and the brain blood flow in
elders
Miyuki Nishioka, Shinji Ishihama, Yukio Tanaka
Institute of technology, Division of advanced health science, Tokyo University of Agriculture & Tech-

nology, Japan

F-13 Topical latanoprost increases retinal blood flow in the macular circulation
Naomi Niwa, Tomoaki Hattori, Miho Nozaki, Yuichiro Ogura
Department of Ophthalmology & Visual Science, Nagoya City University Graduate School of Medical

Sciences, Nagoya, Japan

F-14 Ultra-widefield Fluorescein Angiography with Scanning Laser Ophthalmoscope
Tomoaki Hattori, Shuichiro Hirahara, Miho Nozaki, Tsutomu Yasukawa, Munenori Yoshida, Yuichiro
Ogura
Department of Ophthalmology and Visual Science, Nagoya City University Graduate School of Medical

Sciences, Japan

Evening Seminar 16:00~17:00

Chair : Yasuo Terayama

ES Norio Tanahashi
Department of Neurology, Saitama Medical University Saitama International Medical Center
(Sponsored by Takeda Pharmaceutical Co., LTD.)

Award Ceremony / Reception 17 : 30~20: 00
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Free Paper (5) Digestive organsl 9:00~10:00

F-15

F-16

F-17

F-18

F-19

14

Chair : Hiroshi Nagata

Development of in vivo imaging method and analysis of microcirculation of pancreatic islet in
living animals

Chieko Thoriya, Minoru Satoh, Atsunori Kuwabara, Tamaki Sasaki, Naoki Kashihara

Department of Nephrology and Hypertension, Kawasaki Medical School, Kurashiki, Japan

Involvement of ribosomal protein S19 oligomers in acute inflammation resolution
Tetsuro Yamamoto

Department of Molecular Pathology, Faculty of Life Science, Kumamoto University, Japan

Role of BTB and CNC homolog 1 (Bachl) in ischemia-reperfusion-challenged intestinal inflam-
mation

Kazuhiro Katada), Yuji Naito!, Tomohisa Takagi"), Takaya Iida!), Katsura Mizushima'), Kazuhiko
Uchiyama®), Osamu Handal), Hiroshi Ichikawa?, Akihiko Muto?®), Kazuhiko Igarashi®), Toshikazu
Yoshikawa!)

DDepartment of Molecular Gastroenterology and Hepatology, Graduate School of Medical Science,
Kyoto Prefectural University of Medicine, 2Department of Medical Life System, Faculty of Life and
Medical Sciences, Doshisha University, ¥ Division of Biochemistry, Tohoku University Graduate School

of Medicine, Japan

Role of VEGFRI1 signaling in liver injury and repair following hepatic ischemia/reperfusion injury
in mice

Hirotoki Ohkubo!- 2, Yoshiya Ito?, Tsutomu Minamino!), Kanako Hosono!), Masahiko Watanabe?,
Masataka Majima!)

Departments of DPharmacology and ?Surgery, Kitasato University School of Medicine, Kanagawa,

Japan

Thromboxane A2 receptor signaling promotes regeneration of the mouse liver during carbon
tetrachloride-induced acute liver injury

Tsutomu Minamino"> 3, Yoshiya Ito®, Hirotoki Okubo!), Kanako Hosono!), Takehito Sato!- 3,
Wasaburo Koizumi®), Masataka Majima®)

Departments of VPharmacology, 2Surgery, and *Gastroenterology, Kitasato University School of Med-

icine, Kanagawa, Japan
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Symposium 10:10~11:30

Chair : Akira Fujimura

S-1 The mechanisms that lead endothelial cells to the gross anatomical architecture of vascular system
for the brain stem
Sumio Isogai, Eiji Kimura, Erina Saito, Jiro Hitomi
Department of Anatomy, School of Medicine, Iwate Medical University, Morioka, Japan
S-2 How are the internal carotid arteries and vertebral arteries integrated during ontogeny?
Eiji Kimura
Division of Human Embryology, Department of Anatomy, Iwate Medical University, Japan
S-3 Diversity and variability of smooth muscle cells in arterioles; imaging analysis using a real-time
confocal laser scanning microscope
Tomoyuki Saino, Kazuki Masu, Makoto Matsuura, Yoh-ichi Satoh
Department of Anatomy, Division of Cell Biology, Iwate Medical University, Japan
S-4 Intra-vital imaging of platelet production in living mammalian
Shugo Kowata®), Sumio Isogai®, Jiro Hitomi?, Yoji Ishida"
1) Hematology and Oncology, Internal Medicine, Iwate Medical University School of Medicine, JAPAN,
2 Anatomy and Human Embryology, Iwate Medical University School of Medicine, Japan
Luncheon Seminar (2) 11:45~12 : 45

Chair: Makoto Suematsu

LS2 Hiroshi Hayashi

Shimadzu Corporation Analytical & Measuring Instruments Division X-Ray/surface
Business Unit
(Sponsored by SHIMADZU CORPORATION)

General Assembly of JSMC 13:00~13:30
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Free Paper (6) Cancer, Inflammation 13:45~14: 45

F-20

F-21

F-22

F-23

F-24

Chair : Toshifumi Hibi
Reprogrammed cancer cells upregulate angiogenesis-related genes and downregulate tumor sup-
pressor genes
Akiko Saito, Hiromi Ochiai, Shoko Okada, Toshifumi Azuma
Department of Biochemistry, Tokyo Dental College, Chiba, Japan

Erc/mesothelin is a novel diagnostic biomarker for the mouse model of pancreatic ductal adeno-
carcinoma

Chika Miyoshi, Hiroyasu Esumi

Cancer Physiology Project, Research Center for Innovative Oncology, National Cancer Center Hospital

East, Japan

Angiogenesis and Lymphangiogenesis in Hepatic and Pulmonary MALT lymphoma in
Helicobacter heilmannii-infected Mouse: Effect of Eradication of Bacilli

Masahiko Nakamura, Hidenori Matsui, Tetsufumi Takahashi, Kanji Tsuchimoto

School of Pharmaceutical Science, Kitasato University, Kitasato Institute for Life Sciences, Kitasato

Institute Hospital, 3rd Department of Internal Medicine, Kyorin University, Japan

Selective destruction of tumor vasculature by CAST (cancer stroma targeting) therapy
Masahiro Yasunaga!), Shino Manabe?, Yasuhiro Matsumura®)
DInvestigative Treatment Division, National Cancer Center Hospital East, Chiba, Japan, »Synthetic

Cellular Chemistry Laboratory, RIKEN, Saitama, Japan

MICROVASCULAR RICH PYOGENIC GRANULOMA OF THE DISTAL SMALL INTESTINE
Kenro Hirata!, Hidekazu Suzuki®), Naoki Hosoe?, Hiroyuki Imaeda®, Mari Ueno?®), Hiroko Murata!),
Haruhiko Ogata®, Makio Mukai®), Toshifumi Hibi!)

DDepartment of Gastroenterology and Hepatology, Keio University School of Medicine, 2Center for
Diagnostic and Therapeutic Endoscopy, Keio University School of Medicine, ¥Department of Pathol-
ogy, Keio University School of Medicine, Japan

Free Paper (7) Others 14 : 50~15:50

F-25

16

Chair : Toyotaka Yada

Cardioprotective Role of Hydrogen Peroxide and Angiotensin Type 1 Receptor Blockers during
Acute Coronary Occlusion in Canine Native Coronary Collateral Microcirculation in Vivo
Toyotaka Yada'), Hiroaki Shimokawa?), Osamu Hiramatsu"), Masami Goto"), Yasuo Ogasawaral),
Fumihiko Kajiya"

DDepartment of Medical Engineering and Systems Cardiology, Kawasaki Medical School, 2?Department

of Cardiovascular Medicine, Tohoku University Graduate School of Medicine, Japan
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F-26

F-27

F-28

F-29

Progressive dissociation of nephrin and podocin, glomerular slit membrane proteins, in distri-
bution at the early stage of diabetes

Hiroshi Nakamoto!), Kazuhiko Nakayama?), Noriaki Emoto®, Fumihiko Kajiya!)

DDepartment of Medical Engineering and Systems Cardiology, Kawasaki Medical School, Kurashiki,
Okayama, JAPAN, ?Clinical Pharmacy, Kobe Pharmaceutical University, Hyogo, Japan

Role of ThromboxaneA?2 TP signaling in upregulation of PSGL-1 during recovery from ischemic
condition

Hideki Amano?, Yoshiya Ito" 2, Kazuhito Oba"), Shuh Narumiya®), Masataka Majima®)
DDepartment of Pharmacology,? Department of Surgery, Kitasato University School of Medicine, > De-
partment of Pharmacology, Kyoto University School of Medicine, Japan

Characterization of Ca** channels involved in endothelin-1-induced transactivation of epidermal
growth factor receptor
Yoshifumi Kawanabe

Department of Neurosurgery, Otsu Municipal Hospital, Japan

The mechanism study of spironolactone-induced Ca?* increase in rat testicular arteriole smooth
muscle cells
Tomoyuki Saino, Yasunori Tamagawa, Yoh-ichi Satoh

Department of Anatomy, Division of Cell Biology, Iwate Medical University, Japan
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SElucidation of the molecular mechanisms underlying the ligand-controlled growth and differ-
entiation of mesenchymal stem/progenitor cells: study on the establishment of novel cell therapy
for construction of a vascular system

Akira Ishisaki, PhD & DDS
Division of Cellular Biosignal Sciences, Department of Biochemistry, Iwate Medical University, Japan

Previous studies have provided evidences for interactions between the fibroblast growth factor (FGF) family
and transforming growth factor-f3 (TGF-B) super family signaling systems. FGF and bone morphogenetic pro-
tein (BMP) function reciprocally in the limb: FGF stimulates outgrowth of limb bud, and BMP inhibits the ac-
tivity. In addition, BMP was identified as an antagonist of FGF-mediated tooth formation during the early
stages of odontogenesis. However, it was remained to be clarified what kinds of molecular mechanisms un-
derlay the reciprocal controls of organogenesis by FGF family and TGF- super family. We examined to iden-
tify the signal-pathways induced by FGF family and TGF-f super family that reciprocally regulated the growth
and differentiation of various progenitor cells or stem cells.

At first, we tried to find the molecular tools that inhibit intra-cellular signals activated by TGF-f super family.
Smad6 and Smad7 appeared to prevent the ligand-induced activation of signal-transducing Smad proteins in
the TGF-f super family. However, it was not clear which signals transduced by the pathway-restricted Smads
(Smad1/5/8 or Smad2/3) the inhibitory Smads attenuate. We demonstrate that the ectopic expressions of Smad6
and Smad7 inhibited the BMP-induced Smad1l/Smad5 phosphorylation in B lineage cells. Moreover, we found
that the ectopic expression of Smad7, but not Smad6, inhibited the activin-induced Smad2 phosphorylation in
the cells. Thus, Smad6 and Smad7 exhibit differential inhibitory effects in BMP- and activin-mediated signaling
in B lineage cells.

Secondly, we investigated whether human umbilical vein endothelium-derived cells (HUVE-DCs) retain the
potential to differentiate into smooth muscle cells (SMCs). Whereas HUVE-DCs cultured with FGF can be
characterized as endothelial cells (ECs), when deprived of FGF, a significant fraction differentiates into SMC-
like cells. Intriguingly, activin expression was upregulated in FGF-deprived HUVE-DCs; the inhibitory effects
of exogenous follistatin and overexpressed Smad7 on the SMC-like differentiation confirmed that the differ-
entiation was driven by the activin signal. Thus, in HUVE-DCs, maintenance of the EC phenotype and differ-
entiation into SMC-like cells are reciprocally controlled by FGF and activin.

Thirdly, mesenchymal stem cell (MSC)-like activity of cells derived from the periodontal ligament (PDL) was
identified by their capacity to form fibrous and osseous tissue and cementum. However, it remained to be clar-
ified whether the cells had an ability to build the capillary network of blood vessels. We found that the swine
PDL fibroblast cell line, TesPDL3 cells exhibited not only osteoblastic phenotype in response to BMP stimu-
lation but also endothelial phenotype in response to FGF stimulation. Intriguingly, FGF inhibited the BMP-in-
duced formation of mineralized nodules. Conversely, BMP inhibited the FGF-induced formation of tube-like
structures. Thus, the commitment of differentiation of undifferentiated PDL fibroblasts into osteoblasts (OBs)-
like cells or EC-like cells seemed to be reciprocally controlled by FGF and BMP. Further, we demonstrated
that primarily cultured rat PDL fibroblasts under the stimulation with FGF have the ability to form EC-marker
positive vessel-like structures in the type I collagen scaffold.

Here we propose a novel idea that the FGF-propagated fibroblastic lineage in the ligament tissue could be a

candidate precursor for construction of a vascular system around damaged ligament tissue to facilitate its re-
generation.
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The mechanisms that lead endothelial cells to the gross anatomical architecture of vascular

system for the brain stem
Sumio Isogai, Eiji Kimura, Erina Saito, Jiro Hitomi
Department of Anatomy, School of Medicine, Iwate Medical University, Morioka, Japan

The brain stem is supplied with blood by a pair of internal carotid and of vertebral arteries which are anas-
tomosed by the circlus of arteriosus (of Willis) and the basilar artery. This anatomical patterning is highly
conservative throughout the vertebrates. Padget described the detailed developmental process with the recon-
struction from serial sections of a human (1947). Using the QH-1 monoclonal antibody as a maker for quail
endothelium, Coftin and Poole (1991) investigated the endothelial origin and migration in cranial blood vessel
development. Noden (1991) and Couly (1995) followed the developmental behavior of the mesodermal cells
which vascularize the brain and head with the quail/chick transplantation technique. All authors had believed
that the conserved anatomical architecture is generated by the angiogenesis mechanism so called “Remodeling”
in their embryos.

We had used time-lapse multiphoton microscopy of living Tg(flil :EGFP)’! zebrafish embryos to examine
how the vertebral vascular system for the spinal cord is generated in the early vertebrate trunk, and revealed
that the basic patterning of the system is programmed by the genetic cues, but the flow dynamics plays an im-
portant role to determine the final arterial or venous identity and to maintain the functional system. Following
this, we carry out the time-laps examination how the internal carotid vascular system is generated in the living
embryos. Our images revealed that the precursor endothelial cells are directly laid down in situ, and migrate
along the blueprint of prospective gross anatomical pattern without having “Remodeling” process. The repro-
ducible phenomenon suggests that the patterning of the internal carotid system for the brain stem is tightly
regulated by spatially and temporally defined genetic cues.

This results support our model combining genetic programming of overall vascular architecture with hemo-
dynamic determination of circulatory flow pattern. Here, I introduce our study using time-laps movies on the
vascularization for the brain and spinal chord, and present how arteries and veins are generated and integrated

to form the functional blood circulatory system for the brain stem.
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How are the internal carotid arteries and vertebral arteries integrated during ontogeny?
Eiji Kimura
Division of Human Embryology, Department of Anatomy, [wate Medical University, Japan

Blood vessel formation is categorized into two phases; vasculogenesis and angiogenesis. The network model
that blood flow determines the gross anatomical patterning of the vascular system among the early vascular
plexus formed from mesoderm is proposed. However, the transgenic zebrafish line 7g(flil:EGFP)y! in which
the fluorescence of EGFP is strongly expressed in the endothelium was established and time-lapse multiphoton
microscopy of living Tg(flil:EGFP)y1l embryos indicated the new model combining genetics programming of
overall vascular architecture with hemodynamic determination of circulatory flow patterns in the blood vessel
formation of trunk. The basic vascular plan of the brain is conserved throughout the vertebrate phyla, whereas
how the gross anatomical patterning of cranial vessels is still poorly understood. There are two kinds of arteries
supplying blood to the brain. The internal carotid arteries supply most of the cerebral hemispheres and the rest
of circulation is provided via the vertebral arteries, and circles of arteries and the basilar artery (BA) anastomose
these arteries. In this study, we carried out time-lapse studies of living 7g(fli/:EGFP)yl embryos to examine
how the internal carotid arteries and vertebral arteries are integrated during ontogeny. To determine the source
of the endothelial cells of this connecting portion, we performed additional time-lapse imaging with
Tg(flil:EGFP)y7 zebrafish embryos, in which the expression of EGFP restricted in endothelial cells nuclei so
that we can trace each endothelial cell. Our results clearly indicated the endothelial cells of 1% intersegmental
arteries connected with those of the BA to integrate vascular systems of the brain and spinal cord. Furthermore
the observation of the embryos treated with silent heart (si#) morphorino to suppress the blood circulation
showed this process is not strongly influenced by the flow dynamics. These results coincide with the model

supposed with the vessel formation in the trunk, combining the genetics and hemodynamics.
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Diversity and variability of smooth muscle cells in arterioles; imaging analysis using a real-time

confocal laser scanning microscope
Tomoyuki Saino, Kazuki Masu, Makoto Matsuura, Yoh-ichi Satoh
Department of Anatomy, Division of Cell Biology, Iwate Medical University, Japan

Intracellular Ca2+ concentration ([Ca2+]i) plays an important part in the regulation of cellular functions.
Vascular smooth muscles are no exception to this rule. Arterioles play an important role in circulation in tissues.
Given the important role of the resistance vasculature in the control of blood flow, we have investigated the
alteration of intracellular calcium ion concentration in arterioles (external diameters < 100pum) against some
modifying reagents. Arterioles were isolated from testis and brain of rats, then [Ca2+]i dynamics of arterioles
was imaged by a real-time confocal laser scanning microscope (Nikon RCM/ADb). This time we show the results
of the Ca2+ imaging studies using adenosine-5’-triphosphate (ATP) and Serotonin (5-hydroxytriptamine, 5-
HT) in testicular and cerebral arterioles.

In the vascular wall, ATP is to be released, along with noradrenaline from sympathetic nerve terminals. The
exposure of arteriole smooth muscle cells to extracellular ATP led to an increase in [Ca2+]i. The reaction of
these muscles against ATP is different from arterioles between testis and brain ; The [Ca2+]i dynamics in
testicular arterioles depend heavily on Ca2+ influx from extracellular space, whereas in brain arterioles it also
takes part in the release from intracellular store (i.e. sarco/endoplasmic reticulum).

Serotonin is a well-known potent vasoconstrictor agent in several arteries. 5-HT elicited an increase in
[Ca2+]i in most testicular arteriole smooth muscle cells. It was also noted that the reaction of these cells is
different between testis and brain arterioles; the [Ca2+]i increase in testicular arterioles is depend on Ca2+
release from intracellular store, whereas in cerebral arterioles it plays a role in both the influx of extracellular
Ca2+ and the release of Ca2+ from internal store. The [Ca2+]i increase in testicular arterioles is observed in
any sizes of testicular arterioles, whereas in cerebral arterioles it was detected only large- and middle-sized
(external diameters > 50 pum) arterioles.

These results indicate that the great variety of responsibility of the arteriole in different tissues. Namely,
real-time confocal microscopy is a useful tool to investigate the structural and functional changes in living

tissues, albeit a suitable tissue-preparation is important for the measurement.
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Intra-vital imaging of platelet production in living mammalian
Shugo Kowata!), Sumio Isogai?, Jiro Hitomi?, Yoji Ishida"

D Hematology and Oncology, Internal Medicine, Iwate Medical University School of Medicine, JAPAN,
2 Anatomy and Human Embryology, Iwate Medical University School of Medicine, Japan

Background and Purpose: Each megakaryocyte (MK) produces 1000-3000 enucleated platelets. The adult
human produces approximately 1x10!'platelets per day and consumes in the day-to-day function maintaining
vascular integrity and the other multiple functions. The derivation of blood platelets from bone marrow (BM)
MAKSs has been known since 1906, and subsequent studies have led two different theoretical models, including
platelet territory model and proplatelet model, for the mechanism of the in vivo platelet production. The final
process of platelet production from MK, however, remains enigmatic, because there have been discrepancies
over these models. In this study, to investigate the process of platelet production in intact BM, we studied mice
skull BM by intra-vital microscopy.

Materials and methods: We used GFP-Tg mice which were anesthetized during time-lapse imaging by two-
photon intra-vital microscopy. The protocol which focused on the MK protrusions in sinusoidal lumen was
set. To support the morphological analysis from intra-vital imaging, we also observed fixed BM samples by
scanning electron microscopy (SEM). All experiments were approved by Institutional Animal Care and Use
Committees at Iwate Medical University.

Results: We successfully captured the clear time-lapse images of the process of platelet production in living
mammalian BM. In intra-vital imaging study, BM MKs formed various size protrusions. These protrusions
were released as various size strings into sinusoid, not discoid individual platelet. In SEM, we identified two
types of protrusion determined by whether the protrusion contains platelet territory. Taken together protrusions
principally consisted from two types, typical proplatelet without platelet territory, and thick protrusion with
platelet territory.

Conclusion: /n vivo BM MKs send and release the origin of platelets via two types of protrusion into vascular
lumen, implying that individual platelet morphogenesis take place in the blood stream. Our results support the

previous concepts of platelet production, not only proplatelet model, but also platelet territory model.
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Watershed of the subcutaneous capillary lymphatic network at the midline of the human body

trunk
Yoshinori Ando"), Shinji Furukawa?®), Hiroyuki Miura?, Akira Fujimura"

DDepartment of Anatomy, Division of Functional Morphology, Iwate Medical University, 2Department of De-
velopmental Oral Health Science, Division of Orthodontics, School of Dentistry, Iwate Medical University,

Japan

Purpose & Methods: Most reports as to the network of subcutaneous capillary lymphatics in humans are
about deep collecting lymphatics. The watershed at the midline of the body trunk is about collecting lymphatics
running deep in the subcutaneous tissue and the network of capillary lymphatics existing in the dermis just be-
neath the epithelium remains poorly understood. As far as there was no interference with the student practice,
we collected skin from a cadaver, stained lymphatics and observed (Approval number 01098).

Results & Conclusion: The networks of subcutaneous capillary lymphatics were observed in the subpapillary
layer (SpL) and reticular layer (RL) of the dermis. The networks in these two shallow and deep layers were
connected with each other by pre-collecting lymphatics and the lymphatic network in RL was connected with
subcutaneous collecting lymphatics as previously reported. Valves were hardly recognized in the network of
capillary lymphatics 10 um in diameter in SpL, whereas they were present in the network of lymphatics 50
— 100 pum in diameter in RL and pre-collecting lymphatics were originated from around the valves and directed
to the collecting venules in the deeper layer. We previously reported that there were arrays with a certain di-
rection in the subcutaneous lymphatic network and they were presumed to be related with lymphatic flow.
However, this study revealed that there was almost no valve that would determine the direction of lymphatic
flow in the lymphatics network at least in SpL. Since the valves in the lymphatic network in RL were not
placed to determine the lymphatic flow in the network, it was presumed that they played a role of a septum to
let lymphatic fluid flow into the collecting lymphatics in the deep layer. Furthermore, there was no discontin-
uation in the lymphatic network in SpL or RL at the midline of the body trunk, and no watershed that resembled
collecting lymphatics in the deep layer was observed. It was suggested that lymphatics just beneath the epithe-
lium could potentially be used for collateral circulation in lymph drainage. Nevertheless, it has been reported

clinically that efficiency is markedly poor. This point was also explained by the results of this study.
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Expression of autotoxin / lysophospholipase D in high endothelial venule-like vessel and its role

on aberrant lymphocyte migration in inflamed intestinal mucosa

Hideaki Hozumi, Ryota Hokari, Chie Kurihara, Hirokazu Sato, Kazuyuki Narimatsu, Shingo Sato, Toshihide
Ueda, Masaaki Higashiyama, Yoshikiyo Okada, Chikako Watanabe, Kengo Tomita, Atsushi Kawaguchi,
Shigeaki Nagao, Soichiro Miura

National Defense Medical Collage, Japan

Background: Aberrant leukocyte migration has been implicated in the pathogenesis of inflammatory bowel
disease (IBD). Recently, lysophosphatidic acid (LPA) and its production enzyme, autotaxin (ATX)/ lysophos-
pholipase D, are reported to play a critical role in lymphocyte migration to the second lymph organization. We
have already reported that enhanced expression of ATX mRNA was observed in the high endotherium venule-
like vessel in inflamed mucosa from IBD patients, and the degree of ATX mRNA expression was significantly
elevated in the actively inflamed mucosa. This time, we investigated the involvement of ATX in the colonic
inflammation using murine colitis model and cell line.

Method: In murine study, tissue samples were obtained from ileum of SCID mice transferred with CD4 cells
of spleen, and colon of BALB/c mouse provided with drinking water containing DSS. Degree of expression
of mRNA ATX was determined by using quantitative RT-PCR. Lymphocytes migration to the intestinal mucosa
were evaluated by using intravitalmicroscopy. The inhibitory effect of ATX inhibitor on aberrant lymphocytes
and activity of colitis were determined. To induce high endothelial venules in vitro, bEnd3 cell line was treated
with TNF-alpha. Effect of ATX inhibitor on transendothelial migration of splenocytes through induced high
endothelial vessels was studied by using transwell assay. Surface expression of adhesion molecules of trans-
migrated splenocytes were determined by flowcytometry.

Result: In both of mice models, degree of expression of ATX mRNA gradually increased as colitis developed
and lymphocytes infiltration to intestinal mucosa increased. In both of mice models, lymphocytes migration to
intestinal mucosa were increased. Administration of ATX inhibitor significantly ameliorated the colitis of each
model mouse and decreased transmigration of splenocytes.

Conclusion: Enhanced expression of ATX in the active epithelium involves colitis through modulating

lymphocytes migration to intestinal mucosa. Blocking of ATX ameliorates intestinal damage.
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F-1

Laser-induced thrombus formation in angiotensin II type 1a receptor-knockout murine brain

microvasculature observed on intravital fluorescence microscopy

Hajime Maruyama, Takuya Fukuoka, Norio Tanahashi

Department of Neurology and Cerebrovascular Medicine, Saitama Medical University International Medical

Center, Japan

Purpose: Using a laser, we developed a technique to instantaneously induce thrombus formation in murine
brain microvasculature. The purpose of this study was to observe the effect of angiotensin II type la (AT1a)
receptor deficient on the process of laser-induced thrombus formation and platelet behavior in the brain mi-
crovasculature of mice using intravital fluorescence microscopy.

Methods: C57BL/6J mice (control group, N=7) and AT la receptor-knockout mice (AT1a knockout group,
N=7) were anesthetized with chloral hydrate and inserted a catheter in their cervical vein. Their head was
fixed with a head holder, and a cranial window was prepared in the parietal region. Platelets were labeled in
vivo by intravenous administration of carboxylfluorescein succinimidylester (CFSE). Laser irradiation (1000
mA, DPSS laser 532 nm, TS-KL/S2; Sankei) was spotted for 4 seconds on pial arteries to induce thrombus
formation. Labeled platelets and thrombus were observed continuously with a fluorescence microscope.
Results: After laser irradiation to the pial artery, the complete occlusion rate was significantly higher in the
control group (60%, 12/20 vessels, vessel diameter 28.3+5.4um) than in the AT1a knockout group (29%;
P=0.043 vs control group, 6/21 vessels, vessel diameter 27.3+3.1um). Thirty minutes after laser irradiation,
the area of platelet thrombus was significantly larger in the control group (358+256um?) than in the ATla
knockout group (185+134um?; P=0.030 vs control group).

Conclusion: The present study suggested that the deficient of AT 1a receptor inhibited the laser-induced throm-

bus formation in murine pial arteries.
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Changes in diameter of cerebral microvessels and blood flow associated with potassium-induced

cortical spreading depression in anesthetized mice

Miyuki Unekawal), Yutaka Tomita"), Haruki Toriumi), Taeko Ebine!), Kazuto Masamoto?-?), Yoshiaki Itoh",

Iwao Kanno®, Norihiro Suzuki)

DDepartment of Neurology, School of Medicine, Keio University, Japan, ?Center for Frontier Science and En-
gineering, University of Electro-Communications, Japan, ¥Molecular Imaging Center, National Institute of

Radiological Sciences, Japan

Objective: We have already reported that potassium-induced cortical spreading depression (CSD) elicited tran-
sient enhancement of metabolism and suppression of red blood cell velocity in capillaries in spite of hyperper-
fusion in rats. The objective of this study was to measure the diameter of pial arteries and intraparenchymal
capillaries, and examine the relationship with local cerebral blood flow (CBF) measured with laser Doppler
flowmetry.

Methods: We used Tie2-GFP transgenic mice which emit fluorescence specifically in endothelial cells to vi-
sualize blood vessels (n=7). Under urethane anesthesia, a cranial window was made on the temporo-parietal
region of the cerebral cortex. Diameter of microvessels was evaluated with the confocal laser-scanning mi-
croscopy and image analysis software ImagePro. Segments of pial arteries were classified as a main trunk (22-
41 pum), a middle branch (13-23 um) and a distal branch (7-16 um) based on the branching pattern. DC potential
and CBF were recorded at the nearest side of the cranial window simultaneously with measurement of vessel
diameter.

Results: After administration of KCI on the brain surface through a burr hole posterior to the cranial window,
CSD was repeatedly detected as a transient deflection of DC potential. First CSD elicited rapid vasoconstriction
(-15.3%£15.5 %) followed by gradual vasodilation (+11.1£14.9 %) in any segments of the pial arteries. Diametric
changes were largest in the middle branches. CBF showed acute fall simultaneously with vasoconstriction and
transient rise. After CSD, diameter of the pial arteries gradually returned to the baseline but slightly larger than
the baseline (+7.3+£7.0 %), whereas CBF showed long-lasting decrease by 30.6=12.2 % (post-CSD oligemia).
Second and later CSD events were accompanied with transient CBF rise relative to inter-CSD level without
significant diameter changes in the pial arteries. Diameter of the capillaries did not change significantly through-
out CSD event.

Conclusion: Discrepancies between CBF response and diametric change in the cortical microvessels were ob-
served during/after CSD. Integration of arterial responses in the distal regions may induce mixed changes in
diameter of the proximal pial arteries. Capillary flow may be controlled, at least partially, by local mechanism

other than diametric changes associated with CSD.
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Measurement of change in RBC velocity and concentration evoked by whisker stimulation in

awake and anesthesia mice

Hiroyuki Takuwal), Tetsuya Matsuura!)> ), Takayuki Obata!> 3, Hiroshi Kawaguchi®), Iwao Kanno"), Hiroshi
Ito!

) Molecular Imaging Center, National Institute of Radiological Sciences, Japan, » Faculty of Engineering,
Iwate University, Japan, ) Research Center for Charged Particle Therapy, National Institute of Radiological

Sciences, Japan

Purpose: The mechanisms of regional hemodynamic response during neural activation including the concept
of neurovascular coupling have been investigated using anesthetized rodent models. However, anesthesia sig-
nificantly affects the physiological state including and regulation of cerebral circulation throughout the brain.
The purpose of this study was to explore changes in hemodynamic characteristics during resting and sensory
stimulation in awake animals as compared with those in anesthetized animals.

Methods: A total of 18 male C57BL/6J mice (20-30 g, 7-11 weeks) were used in this study. Changes in CBF,
red blood cell (RBC) velocity and concentration in the somatosensory cortex to whisker stimulation were meas-
ured using laser-Doppler flowmetry in awake and anesthetized mice.

Results: The increase in RBC velocity observed during whisker stimulation was far higher than the increase
in the RBC concentration under the awake condition ((RBC velocity: 18.4+7.5 %, RBC concentration:
1.7+£2.9 %). 1.5% Isoflurane-induced anesthesia attenuated the increase in RBC velocity and concentration
during stimulation (RBC velocity: 103.4+2.9%, RBC concentration: 1.4+1.0%), and the attenuation of increase
in RBC velocity was quite large as compared to the change in RBC concentration. During the resting condition,
significant differences in baseline CBF, RBC velocity and concentration between awake and anesthesia mice
were not observed.

Conclusion: [soflurane-induced anesthesia attenuated the evoked CBF that was mainly coursed by increase
in RBC velocity during stimulation, indicating the decreased in energy demand in the brain as a result of the
attenuation of neuronal activity with anesthesia might inhibit the evoked RBC velocity and concentration. The
RBC measurement techniques in awake animals are likely useful for the investigation of the hemodynamic

changes caused by changes in neural activity or other chemical factors like PaCO,.
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Barrel Cortex Activity to Whisker Stimulation and CO2 Response Measured in Mice with Sup-

pressed Neurvascular Coupling Induce by Prolonged Continuous Hypoxia

Iwao Kanno"), Kazuto Masamoto!-?), Hiroyuki Takuwa!), Kyoko Yamazaki®), Hiroshi Kawaguchi!), Junko

Taniguchi®, Yutaka Tomita®, Norihiro Suzuki®, Hiroshi Ito"

DMolecular Imaging Center, National Institute of Radiological Sciences, 2?Center for Frontier Science and En-
gineering, University of Electro-Communications, 3Faculty of Science and Engineering, Toyo University,

“Department of Neurology, School of Medicine, Keio University, Japan

Objective: In order to examine possible explanation for suppression in neurovascular coupling (NVC) in
prolonged continuous hypoxia model, cortical activity and vessel dilatory function were measured.

Material and Methods: C57BL/6J mouse was kept in a hypoxia chamber with 8% oxygen up to four weeks.
A closed cranial window was made on the barrel cortex one week before the hypoxia. Cortical CBF responses
to air puffs on whisker (10Hz for 20 sec) and to transient CO2 applications (5% for 20 sec per every 2min)
were measured by LDF (n=2). Using separate prolonged continuous hypoxia mice, cortical activity to the stim-
ulation was measured using multi-channel photodiode-array (12 x 12) and voltage sensitive dye (RH1691).
All experiments were done in awake at 2 and 4 weeks of the hypoxia. Dynamic diameters of surface and
parenchymal arteries at whisker stimulation were also measured at whisker stimulation using two-photon laser
microscopy (TPLSM).

Results: CBF showed that CO2 response was preserved at 2 and 4 weeks of hypoxia. The barrel cortex neuronal
activity was also preserved throughout before and after hypoxia. However, NVC response to whisker stimula-
tion was reduced from 12.5% to 3.5%. TPLSM showed decreased dilation of the parenchymal artery from
11.8% to 2.3%.

Discussion: The present study showed that cortical neuronal function and vascular dilatory function were
preserved even in the mice with suppressed NVC induced by the prolonged continuous hypoxia, suggesting
that the hypoxia may cause malfunction in the pathway between the neuron and the vessel. Further study is

needed to examine which component in this pathway is affected by the prolonged continuous hypoxia.
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Effect of Clostazol on intramicrovascular behavior of platelets in murine brain after bilateral

common carotid artery occlusion and reperfusion

Takuya Fukuoka, Makiko Hirayama, Hajime Maruyma, Norio Tanahashi

Department of Neurology, Saitama Medical University Saitama International Medical Center, Saitama, Japan

Introduction: Platelet behavior in cerebral microvasculature following vessel occlusion is not fully investi-
gated. The purpose of this study is to investigate the effect of cilostazol on platelet behavior (rolling and adhe-
sion) in murine cerebral microvessels following bilateral carotid artery occlusion and reperfusion using intravital
fluorescence microscopy.

Methods: We used 18 C57BL/6J mice for the experment. 10 mice were used as control. In 8 mice, 10mg/kg
of cilostazol was administered orally for 30 minutes before the experiment (cilostazol group). We induced
bilateral carotid artery occlusion for 15 minutes using clip and reperfusion. A cranial window was prepared in
the right parietal region. Platelets obtained from donor mice were labeled with a fluorescent dye (carboxyflu-
orescein iodoacetate succinimidyl ester; CSFE) in vitro. Labeled platelets were intravenously administered at
3 and 6 hours after reperfusion (3H, 6H) and then platelet behavior (rolling and adhesion) in the brain mi-
crovessels was observed. The number of platelet rolling and adhesion in the pial artery and vein were calcu-
lated.

Results: In cilistazol group, the numbers of platelet rolling were significantly inhibited in 3 or 6 hours after
reperfusion compared to control (P<0.05), in pial veins; (3H;880+971/mm?/30 sec, 6H; 1001+768, 3H Cilo;
85.6x185, 6H Cilo; 93.6+79.5) and in pial arteries; (3H;105+ 98, 6H; 110£119, 3 H Cilo; 45.0+£82.5, 6 H Cilo;
43.5+53.2). Similarly, the numbers of platelet adhesion were significantly inhibited in 3 or 6 hours after reper-
fusion compared to control (P<0.05), in pial veins; (3H;421+350, 6H; 804+685, 3H Cilo; 33.4+63.1 6H Cilo;
69.3+£57.0) and arteries (3H;96+71, 6H;113+132, 3H Cilo; 12.1£36.3, 6H Cilo; 14.6+34). More platelets rolled
and adhered to pial veins than to those in pial arteries (P<0.05).

Conclusions: Cilostazol inhibited platelet-endothelial intertaction following cerebral ischemia and reper-

fusion.
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Immediate post-stroke administration of cilostazol alters profiles of various metabolic pathways

in a mouse model of brain ischemia

Yoshinori Yukutake!-?, Katsuji Hattori!), Takayuki Morikawa!), Tsuyoshi Nakanishi"-), Yoshiko Nagahata!)-?),
Takako Hishiki", Mayumi Kajimura"?), Makoto Suematsu'-?

1) Department of Biochemistry, School of Medicine, Keio University, Japan, 2 JST, ERATO, Suematsu Gas
Biology Project, Japan, ¥ MS Business Unit, Shimadzu Corporation, Japan

Background: Cilostazol, an inhibitor of phosphodiesterase3 (PDE3), is a unique antiplatelet drug as it has
been shown to reduce the recurrence of vascular events without increasing the risk of bleeding complications,
and to minimize post-stroke cognitive impairment. However, mechanisms underlining these beneficial effects
remain elusive.

Purpose: The present study was, therefore, designed to examine effects of cilostazol on biochemical charac-
teristics of cerebral metabolism using mouse cerebral ischemia model in vivo.

Methods: Focal ischemia was induced by a left middle cerebral artery occlusion. Right after the induction of
ischemia, either the cilostazol (30 mg/kg or 100 mg/kg) or vehicle was administered orally. At 60 min after the
occlusion, metabolic state was rapidly fixed by the in situ freezing to avoid autolysis of labile metabolites.
Metabolites were then extracted from both contra- and ipsilateral hemispheres. A high-throughput metabolomics
approach using capillary electrophoresis mass spectrometry (CE/MS) enabled us to assign and quantify
approximately 150 water-soluble metabolites with a single sample preparation.

Results: Cilostazol treatment induced various changes in metabolic profiles in ischemic brain. First, contents
of cyclic AMP were dose-dependently increased in not only contralateral but also ipsilateral hemispheres, sug-
gesting that this PDE3 inhibitor was delivered to brain parenchyma even during ischemia. Second, it increased
the total sum of metabolites belonging to glycolytic, Krebs cycle and pentose phosphate pathways in the
contralateral hemisphere, suggesting an increased blood flow and/or a concomitant increase in the glucose
uptake. Finally, cilostazol treatment improved ischemia-induced attenuation of NAD* and decreased nicoti-
namide contents with dose-dependency in both hemispheres, indicating that cilostazol activated a salvage path-
way of NAD™ biosynthesis.

Conclusions: These results indicate that cilostazol acts not only on the platelet to prevent thrombus formation
via PDE inhibition, but also on yet identified receptors involving multiple metabolic remodeling via NAD™"

elevation that may lead to beneficial therapeutic stratagem in cerebrovascular diseases.
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CO-sensitive CBS/H2S pathway mediates hypoxia-induced microvascular dilation in the brain

Takayuki Morikawa, Mayumi Kajimura, Tomomi Nakamura, Takako Hishiki, Tsuyoshi Nakanishi, Yoshinori

Yukutake, Makoto Suematsu
Department of Biochemistry, School of Medicine, Keio University, Tokyo, Japan

Objective: The main goal of the present study is investigate the role of gaseous mediators in the regulation of
vascular and neural functions in the central nervous system. Brain generates a micromolar order of CO via
heme oxygenase (HO) reactions and also generates H,S via cystathionine B-synthase (CBS) reaction. Previous
study from our laboratory using brain slice preparation indicates that a cascade of O,-dependent events involv-
ing CO and H,S productions play a role in hypoxia-induced microvascular dilation. To test this idea further in
vivo, we visualized vascular responses under hypoxia in the CBS-null mouse and HO-2-null mouse cerebrum
using two-photon laser scanning microscopy. Furthermore, we examined the effects of HO-2 deletion on hy-
poxic responses on cerebral energy metabolism.

Methods: After thinned skull window preparation, animals were mechanically ventilated with 21% O, balanced
by N, and then challenged by hypoxia for 10% O,. To visualize the cerebral microvasculature, a small bolus
(~15 pL) of Q-dot 655 nanocrystals was injected. To determine the differences in the brain energy metabolism
between wild-type (WT) and HO-2-null mice upon hypoxia, ATP, ADP and AMP were assayed using semi-
quantitative imaging mass spectrometry.

Results: WT mice exhibited a rapid and robust dilation (>40% at 1 min) that became maximum within 10 min
by hypoxia. On the other hand, such a dilation of pre-capillary arterioles was severely impaired by 50% in
HO-2-null mice and lost completely in CBS-null mice, suggesting that the enzymes are necessary to initiate
the acute vasodilatory response. Under normoxia, ATP amounts in the cortex were significantly greater in HO-
2-null mice than in WT mice. After exposure to hypoxia for 1 min, the ATP contents in the cortex and hip-
pocampus of WT mice were unchanged, while those of HO-2-null mice were decreased significantly by 50%.
These results suggest that the HO-2/CO system is a determinant of basal energy metabolism and its tolerance
against hypoxia in these regions.

Conclusion: Our data provide evidence that the CO-sensitive CBS/H,S pathway mediates hypoxia-induced

arteriolar dilation and regional ATP maintenance in the brain.
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Microcirculation changes of periodontal tissue after ultrasonic tooth preparation

Masato Matsuo, Shun-Suke Takahashi, Shuta Sugiyama, Masaichi C-Lee

Kanagawa Dental College, Yokosuka, JAPAN

Purpose: The purpose of this study was to examine the microcirculation changes in the periodontal tissue after
tooth preparation. The conventional dental turbine and ultrasonic methods were examined as a way of tooth
preparation. To evaluate invasion for gingival microcirculation, we investigated morphological and physio-
logical differences between these preparations.

Materials and Methods: The preparations were performed on the premolars in Beagle dogs. A finishing line

was created by a diamond instrument along the gingival margin with either a dental turbine or an ultrasonic
wave. To visualize the changes in the gingival vasculature, a corrosion resin cast was used and visualization
performed with a scanning electron microscope (SEM) and also to evaluate the effect of tooth preparation on
gingival circulation, gingival blood flow at the same site with preparation was determined simultaneously by
laser Dopplar flowmetry (LDF). These parameters were determined mmediately (0), 7 and 30 days after tooth
preparation.

Results: Immediately after preparation using the dental turbine, blood vessel was destroyed by instruments.
And resin leakage was seen, indicating that bleeding had occurred in the gingiva. Gingival blood flow at iden-
tical site with tooth preparation was significantly increased at immediately after tooth preparation. Seven days
after the preparation, the blood vessels constructed glomerulus loops. On the other hand, immediately after
preparation using ultrasonic waves, the vasculature appeared normal. Resin leakage was seen between the en-
dothelium. Seven days after the preparation, vascular regeneration was nearly complete. No significant alter-
ation was observed in gingival blood flow of preparation site for 30 days after preparation.

Conclusions: Our observations suggest that the use of the ultrasonic wave instrument caused minimum damage
compared to the use of the dental turbine. Therefore, in terms of protecting the microcirculatory system in the
gingival tissue during tooth preparation, the ultrasonic wave instruments would be useful tools in not only

scaling and endodontic treatment, but also teeth preparation.
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Gingival Vascular Functions Are Altered in Periodontitis and/or Stroke Rodent Model

Fumiaki Tokutomi, Satoko Wada-Takahashi, Shuta Sugiyama, Shun-suke Takahashi, Masaichi Chang-il Lee

Department of Clinical Care Medicine, Division of Pharmacology and ESR Laboratory, Kanagawa Dental Col-
lege, Yokosuka, Japan

Purpose: In recent years, endothelial function has been estimated by plethysmography, which was verified re-
active hyperemia of forearm. We reported that measuring of reactive hyperemia in the oral microcirculation
could be estimated vascular endothelial function of general circulation same as plethysmography of forearm.
Using by measuring reactive hyperemia in the oral microcirculation, we examined endothelial function and
gingival blood flow on the oral microcirculation of lifestyle-related disease animal models such as periodontitis
or stroke.

Method: Gingival blood flow was measured by using a laser Doppler flowmetry on Wistar Kyoto rats (WKY),
Porphyromonas gingivalis (P.g) infection to WKY (WKY+Pg; periodontitis rodent model), Stroke-Prone
Spontaneously Hypertensive Rat (SHRSP; stroke rodent model), and P. gingivalis infection to SHRSP
(SHRSP+Pg; periodontitis and stroke animal model), respectively. To evaluate vascular endothelial and smooth
muscle functions, reactive hyperemia was elicited by release of occlusive gingival compression for 1 min after
acetylcholine (ACh) and nitroglycerine (NTG) were absorbed from gingival mucosa. Furthermore, relaxations
of the posterior aortic ring preparations were measured as in vitro vascular responses in WKY, WKY+P.g,
SHRSP and SHRSP+Pg.

Result: Gingival reactive hyperemia (GRH) was decreased in WKY+P.g compared to WKY. However, GRH
was significantly increased in SHRSP+P.g compared to SHRSP and in SHRSP after treatment with ACh. In
addition, GRH was significantly increased in WKY, SHRSP, and SHRSP+Pg, after treatment with NTG. The
endothelium-dependent relaxation evoked by ACh, which was involved in nitric oxide (NO) from eNO syn-
thase, to the ring preparations was attenuated in SHRSP compared to WKY, but not in SHRSP+Pg. This effect
observed in SHRSP was recovered by pretreatment with superoxide dismutase.

Discussion: Our results suggested that alteration of endothelial function may occur in gingival tissue on both
periodontitis and stroke rodent models. Oxidative stress induced by reactive oxygen species (ROS) could be
related in vascular effects on both periodontitis and stroke. Therefore, it would be likely that the disruption of
vascular function of oral microcirculation caused by the interaction between ROS and NO on periodontitis

and/or stroke rodent model.
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A case series of 21 patients with gastric antral vascular ectasia: Clinical aspects and treatment

with argon plasma coagulation

Eisuke Iwasaki» %), Hidekazu Suzuki®), Hiroyuki Imaeda), Atsushi Nakazawa?®), Nobuhiro Tsukada?), Toshifumi
Hibi!

DDivision of Gastroenterology and Hepatology, Department of Internal Medicine, Keio University School of

Medicine, Tokyo, Japan, 2 Department of Internal Medicine, Saiseikai Central Hospital, Japan

BACKGROUND: Gastric antral vascular ectasia (GAVE) is a rare but well-known cause of gastrointestinal
bleeding. No practical criteria or simple index has been established for evaluating the risk of bleeding or the
effect of therapy in patients with GAVE. Endoscopic treatment involving argon plasma coagulation (APC) has
been considered as one of the best endoscopic therapeutic options for this condition. Here, we report the en-
doscopic and clinical features of GAVE and its response to endoscopic APC on the basis of a severity classi-
fication.

PATIENTS AND METHODS: The case records of 21 patients who were diagnosed with GAVE were retro-
spectively reviewed. The severity of GAVE was classified as the watermelon, diffuse, or macular type on the
basis of endoscopic findings.

RESULTS: The average age of the patients was 69.5 (12.0) years (range, 3491 years). All the patients had at
least 1 comorbid condition: liver cirrhosis, 17 patients (hepatitis C cirrhosis, 13 patients; alcoholic cirrhosis, 3
patients; and primary biliary cirrhosis, 1 patient); esophageal varices, 14 patients; chronic renal failure (CRF),
10 patients; CRF requiring hemodialysis therapy, 5 patients; hypothyroidism, 2 patients; and active systemic
lupus, 1 patient. Fourteen patients with anemia due to iron deficiency or GAVE-induced gastrointestinal blood
loss were treated with APC. Of these 14 patients, 8 patients required blood transfusion. A sustained increase
was observed in the mean post-treatment hemoglobin levels (p < 0.001). Although acute bleeding was well
controlled, 9 patients experienced bleeding during the follow-up period (6—36 months). Refractory bleeding
and APC retreatment were more frequent in the patients with watermelon-type GAVE than the other types. No
remarkable procedure-related complications were identified.

CONCLUSION: GAVE is a serious condition in patients with chronic renal failure or liver cirrhosis and can
cause either acute or chronic upper gastrointestinal bleeding. APC is a safe and effective endoscopic treatment

modality for GAVE.
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The expression of podoplanin and classical cadherins in the mouse choroid plexus

Chiaki Kaji", Miwa Tomooka!), Hiroshi Kojima!), Yoshihiko Sawa?®

DDepartment of Oral Growth & Development, Fukuoka Dental College, 2Department of Morphological Bi-
ology, Fukuoka Dental College, Japan

Purpose: Podoplanin is a glycoprotein indirectly linked to classical cadherins through ezrin-actin networks
and promotes the cadherin switch in some cancer cells. Recently, it has been reported that the overexpression
of podoplanin occurs in high-grade malignancy brain tumors but there is no report examining the relation of
podoplanin and classical cadherin in the normal brain. This study aims to investigate the expression of
podoplanin and classical cadherins in the non-CNS tissue of the brain.

Materials and methods: Immunohistochemistry and the real time RT-PCR on the expression of gene and pro-

tein of podoplanin and classical cadherins were performed about the ICR mouse tissue.

Results and discussion: Immunohistochemistry showed that podoplanin was expressed on ependymal cells
and choroid plexus epithelial cells at the ventricle side of cell surface and at the cell-cell junctions, and on
retinal pigment epithelial cells and in the pia mater; P-cadherin between choroid plexus epithelial cells and en-
dothelial cells at the basement membrane side of cell surface, and between retinal pigment epithelial cells; VE-
cadherin on the PECAM-1 positive-choroid plexus endothelial cells of the fibrovascular core; and N-cadherin
on the cell surface and at the cell-cell junctions of ependymal cells, and in the pia mater. The regions expressing
podoplanin, P-cadherin, and VE-cadherin did not coincide. In real-time PCR analysis, podoplanin, and P- and
N-cadherin mRNA amounts were larger in the ventricular wall with choroid plexus than in the abdominal aorta
and cerebrum. In the RT-PCR analysis, the intensities of amplicon for VE-cadherin mRNA were the same for
the abdominal aorta, cerebrum, and ventricular wall with the choroid plexus, suggesting that ependymal cells,
choroid plexus epithelial cells, and glial cells under the pia mater have the ability to express podoplanin, and
P- and N-cadherins.

Conclusion: Glial cells and retinal pigment epithelial cells may create barriers by podoplanin and classical

cadherins as a rate-determining step for transmission of blood components.
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Effects of breathing method on the peripheral circulatory response and the brain blood flow

in elders

Miyuki Nishioka, Shinji Ishihama, Yukio Tanaka

Institute of technology, Division of advanced health science, Tokyo University of Agriculture & Technology,

Japan

1. Purpose: We reported that the control and regulation of muscle vascular tone are maintained well via the
central nerve-sympathetic and myogenic coupling in Ki and Budo experts (2004). In Ki and Budo experts use
the breath methods to reduce the stress and increase the relaxation. The purpose of this study is to investigate
that the effects of the breathing method on the circulatory response and brain blood flow in elders.

2. Methods: 1) Subject: The subjects are the elder breathing method practitioners and the non-experienced
elders. 2) Breathing Method: The Nishino breathing method (NBM) consists of three fundamental parts. The
first is various breathing method (30min). The second is the slow moving body exercise for relaxation (30min).
The third is Tai-ki for exchanging Ki energy with another person (30min). 3) Measurements: (DMood and the
degree of stress: The stress level was measured using the Lorish face scale method and the stress checklist (30
items) before and after the breathing method. @Microcirculatory response: Peripheral vain size and hemo-
globin were measured by ASTRIM in the finger tip on the several times in the experiment. (3the heart rate
and respiration were monitored during the experiment. (©)Brain blood flows were measured by near-infrared
spectroscopy (NIRS) on the forehead during the experiment.

3. Result and discussion: The mean stress level was significantly reduced after the breathing method. Several
subjects were observed that an increase in the peripheral vain size and the occurrence of vascular dilation was
confirmed. Brain blood flows increased slightly in the experienced elders. It suggests that the changes of the
brain blood flow concerned with the rich image. These results demonstrate that breathing method is able to re-

duce the stress and control the microcirculatory system in even elders.
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Topical latanoprost increases retinal blood flow in the macular circulation

Naomi Niwa, Tomoaki Hattori, Miho Nozaki, Yuichiro Ogura

Department of Ophthalmology & Visual Science, Nagoya City University Graduate School of Medical Sci-

ences, Nagoya, Japan

Purpose: Retinal Function Imager® (RFI, Optical Imaging Ltd.) is a novel device offering a noninvasive di-
agnostic approach to retinal function assessment. The purpose of this study was to evaluate the effect of topical
latanoprost on the retinal microcirculation using RFI in healthy volunteers.

Methods: Five healthy volunteers (mean age, 32.5 years) were recruited and microcirculation velocities at
perifovea were quantitatively analyzed by RFI. Intraocular pressure (IOP), blood pressure (BP) were also meas-
ured. In a single-blind trial, all measurement was done before and after the instillation of latanoprost once a
day for 2 weeks.

Results: One week instillation of latanoprost decreased IOP from 13.0 + 4.3 mmHg to 10.0+ 2.2 mmHg
(p=0.05). Retinal arterial blood flow velocity significantly increased at 2 weeks after instillation of latanoprost
(from 1.93+ 2.0 mm/sec to 2.35+ 0.30mm/sec, p=0.04). Retinal venous blood flow velocity also increased
(from 1.85+0.30 mm/sec to 2.07+ 0.24 mm/sec, p=0.08). There was no significant difference in BP and ocular
perfusion pressure before and after instillation of latanoprost.

Conclusions: Our data showed that topical latanoprost significantly increased arterial blood flow velocity at
perifovea in human eyes. These results suggested that RFI might be useful to evaluate blood flow velocity in

the glaucoma patients, to assess the efficacy of topical glaucoma agent.
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Ultra-widefield Fluorescein Angiography with Scanning Laser Ophthalmoscope
Tomoaki Hattori, Shuichiro Hirahara, Miho Nozaki, Tsutomu Yasukawa, Munenori Yoshida, Yuichiro Ogura

Department of Ophthalmology and Visual Science, Nagoya City University Graduate School of Medical Sci-

ences, Japan

Purpose: The ultra-widefield scanning laser ophthalmoscope (Optos 200Tx) provides retinal images of 200
degrees in a single capture which covers more than 80% of the fundus. The purpose of this study was to evaluate
the usefulness of widefield fluorescein angiography in various retinal diseases.

Subjects: Color fundus imaging and fluorescein angiography were performed by Optos 200Tx (Optos, Scot-
land, UK)) on patients at Nagoya City University Hospital. The patients had diabetic retinopathy, retinal vein
occlusion, and uveitis.

Results: The widefield fluorescein angiograms allowed the detailed evaluation of microcirculatory changes
in the mid-peripheral to the far peripheral retina. The assessment of capillary non-perfusion area in eyes with
diabetic retinopathy and retinal vein occlusion was much easier than the conventional fundus camera. It was
also useful to detect small neovascular vessels in the peripheral retina. Evaluation of peripheral lesions in eyes
with uveitis was possible, which provided the useful information on the diagnosis and the treatment.
Conclusion: The ultra-widefield fluorescein angiography with Optos200Tx was very useful and provided the

valuable information on the diagnosis and the treatment of ischemic and inflammatory retinal disorders.
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Development of in vivo imaging method and analysis of microcirculation of pancreatic islet

in living animals

Chieko Ihoriya, Minoru Satoh, Atsunori Kuwabara, Tamaki Sasaki, Naoki Kashihara

Department of Nephrology and Hypertension, Kawasaki Medical School, Kurashiki, Japan

Backgrounds and Purpose: Hypertension and diabetes share a common basis of pathogenesis and thereby
frequently develop concomitantly. Atherosclerosis and arteriolosclerosis develop and result in cardiovascular
events in hypertensive patients. In such disease condition, deterioration of microvascular architecture and as-
sociated fibrosis are demonstrated even in pancreatic islets. These histological changes presumably impair the
islet function and confer the susceptibility to development of diabetes. Some clinical studies have shown that
the renin-angiotensin inhibitors delay onset of diabetes, independently of their antihypertensive effect. Islet
afferent arterioles are demonstrated to be equipped with auto-regulatory mechanism and renin-angiotensin sys-
tem is indicated to be involved in this mechanism. We hypothesized that angiotensin II directly regulate pan-
creatic islet microcirculation and thereby regulate insulin secretion. The aims of the present study are as follows;
1) to develop a novel technique to visualize pancreatic islet microcirculation in vivo, 2) to analyze the regulatory
mechanisms of islet microcirculation, and 3) to evaluate the effect of angiotensin II and angiotensin type 1 re-
ceptor blocker (ARB) on islet circulation.

Methods: We have been already established the in vivo live-imaging method with two-photon laser microscopy
and fluorescence probes to visualize microcirculation of kidney. We have applied this system to develop the
novel in vivo imaging method of pancreatic islet microcirculation. To identify the islet beta-cells, we used
Ins1-DsRed mouse, which have transgenic construct containing the Red Fluorescent Protein gene under the
control of the mouse insulin 1 promoter. Angiotensin II or ARB were injected intravenously, and islets hemo-
dynamic changes were observed.

Results: We have successfully developed the in vivo imaging method to visualize and analyze the microcir-
culation of islet in living mouse. Angiotensin II significantly contracted blood vessels of islet and decreased
pancreatic islet blood flow in a dose-dependent manner. In contrast, ARB significantly induced vasodilation
and increased islet blood flow.

Conclusion: We have elucidated that renin angiotensin system is involved in the regulatory mechanisms of

microcirculation in pancreatic islets by novel in vivo live-imaging techniques.
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Involvement of ribosomal protein S19 oligomers in acute inflammation resolution
Tetsuro Yamamoto
Department of Molecular Pathology, Faculty of Life Science, Kumamoto University, Japan

Purpose: The resolution of acute inflammation seems to be an active process as in the case of start. Major
mechanisms of the inflammation resolution are apoptosis of infiltrated neutrophils and phagocytic clearance
of the apoptotic cells by macrophages. We have been elucidating the extra-ribosomal function of ribosomal
protein S19 (RP S19), and have revealed that the apoptotic cells generated the cross-linked RP S19 oligomers
and released extracellularly; the RP S19 oligomers then recruited monocytes/macrophages in one hand and
promoted the execution of apoptosis in the other. By these functions RP S19 oligomers synchronize the apop-
tosis and its phagocytic clearance. We currently made a hypothesis that the synchronization by the RP S19
oligomers would play a major role in the acute inflammation resolution, and experimentally examined this hy-
pothesis.

Experimental procedures and Results: 1) We prepared a HL-60 transformant cells over-expressing

GIn137Asn-RP S19 mutant which could not become the functional RP S19 oligomers, and made the mutant
cells as well as the wild type cells to maturate in vifro to neutrophil-like cells. We respectively injected these
neutrophil-like cells into the mouse skin, and comparatively examined their fates by means of histopathology.
The wild type neutrophil-like cells quickly underwent apoptosis and were engulfed by infiltrated macrophages.
On the other hand, the GIn137Asn-RP S19 over-producing neutrophil-like cells remained much longer in as-
sociation to lacking the macrophage infiltration. 2) We induced mouse pleurisy by injecting carrageenin into
a pleural cavity in the simultaneous presence of neutralizing antibodies against the RP S19 oligomers or of
control IgG. When the RP S19 oligomers were neutralized, the neutrophil infiltration was greatly enhanced
and prolonged; furthermore, the inflammation expanded into lung parenchyma. 3) We prepared a knock-in
transgenic mouse in which the RP S19 gene was replaced by a Gln137Glu-RP S19 mutant gene, and induced
the carrageenin pleurisy in the knock-in mouse. Basically the same phenomena as in the case of the RP S19
oligomer neutralization were observed.

Conclusion: Involvement of the cross-linked RP S19 oligomers in acute inflammation resolution was evidently

shown.
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Role of BTB and CNC homolog 1 (Bachl) in ischemia-reperfusion-challenged intestinal inflam-

mation

Kazuhiro Katada?, Yuji Naito!), Tomohisa Takagi"), Takaya lida!), Katsura Mizushima®), Kazuhiko Uchiyama®,
Osamu Handa), Hiroshi Ichikawa?), Akihiko Muto®), Kazuhiko Igarashi®), Toshikazu Yoshikawa')

DDepartment of Molecular Gastroenterology and Hepatology, Graduate School of Medical Science, Kyoto
Prefectural University of Medicine, ?Department of Medical Life System, Faculty of Life and Medical Sci-
ences, Doshisha University, ¥Division of Biochemistry, Tohoku University Graduate School of Medicine,

Japan

Purpose: The acute phase of intestinal ischemia-reperfusion (I/R) injury that occurs in various clinical settings
is characterized by oxidative stress-related inflammation and leukocyte recruitment. Heme oxygenase (HO)
and carbon monoxide, one of the by-products of heme by HO, have been shown to confer anti-inflammatory
effects in intestinal I/R injury; however, the potential mechanisms of HO-1 transcriptional regulations including
BTB and CNC homolog 1 (Bachl) in I/R-challenged intestinal injury remain unclear. In this study, we inves-
tigated the role of Bach1l on modulation of inflammatory responses in I/R-challenged intestinal injury.
Methods: To this end, mice (WT and Bachl knockout) small intestine were challenged with ischemia by
clamping superior mesenteric artery (SMA) for 45 mins. HO-1 inhibitor (SnPP) was used before induction of
ischemia. Inflammatory responses in the small intestine was assessed 4h following reperfusion.

Results: Luminal inflammatory markers such as luminal protein/hemoglobin, tissue levels of TNF-alpha and
KC, and subsequent PMN accumulation were significantly elevated in I/R-challenged small intestine of WT
mice. The above changes were significantly attenuated in I/R-challenged small intestine of Bach1 knockout
mice. Treatment with HO-1 inhibitor resulted in the reverse of these attenuations in I/R-challenged small in-
testine of Bachl knockout mice. Immunohistochemical analysis showed that HO-1 protein was expressed in
the macrophages of I/R-challenged intestinal mucosa in WT mice and further expressed in the small intestine
of Bachl knockout mice. These increases in HO-1 protein expression by IR induction and Bachl deficiency
were also confirmed by Western blot.

Conclusions: These findings indicate that deficiency of Bachl gene resulted in attenuation of I/R-challenged

intestinal injury via increase in anti-inflammatory macrophages and up-regulation of HO-1.
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Role of VEGFRI1 signaling in liver injury and repair following hepatic ischemia/reperfusion

injury in mice

Hirotoki Ohkubo"?), Yoshiya Ito®, Tsutomu Minamino!), Kanako Hosono!"), Masahiko Watanabe?, Masataka

Majimal)
Departments of VPharmacology and ?Surgery, Kitasato University School of Medicine, Kanagawa, Japan

Aims: Impaired liver repair and regeneration are linked to the extent of hepatic ischemia/reperfusion (IR)
injury. Recent evidence suggests that vascular endothelial growth factor (VEGF) and its receptors are crucial
for liver tissue repair after toxin-induced liver injury through enhancement of macrophage recruitment. The
objective of the present study was examined the role of VEGF receptor 1 (VEGFR-1) signaling in liver injury
and repair during hepatic I/R in mice.

Methods: VEGFR1-tyrosine kinase (TK)-knockout mice (TK-KO) or their wild counterparts (WT) were sub-
jected to 60 min of partial hepatic ischemia followed by reperfusion. Sham-operated animals served as controls.
Serum samples and liver tissue for histology were analyzed on 6, 24, 48, and 96 h after reperfusion. The mRNA
expressions of growth factors in the liver tissues were determined by real-time RT-PCR.

Results: ALT levels in WT with a peak at 6 h after reperfusion were declined thereafter. In TK-KO, the time
course of changes in ALT levels was similar to that in WT, and the levels were higher. Necrotic area as indicated
by histological assessment in TK-KO was greater than WT. The hemorrhagic area in TP-KO was higher than
WT from 24 to 96 h. The proliferation of hepatocytes as evidenced by proliferating cell nuclear antigen (PCNA)
stained positive cells in TK-KO was delayed when compared with WT. The hepatic mRNA levels of VEGF,
VEGFR-1, and epidermal growth factor (EGF) were suppressed in TK-KO. The numbers of hepatic infiltrating
cells expressing CD11b and VEGFR1 were reduced in TK-KO at 48 h as compared with WT, while there were
no differences in the cells expressing F4/80 and Ly6B between the two genotypes.

Conclusions: These results indicate that VEGFR-1 signaling is involved in liver repair and regeneration during
hepatic I/R through enhancement of growth factors and recruitment of macrophages expressing VEGFR1 and

CD11b.
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Thromboxane A2 receptor signaling promotes regeneration of the mouse liver during carbon

tetrachloride-induced acute liver injury

Tsutomu Minamino!-?, Yoshiya Ito?, Hirotoki Okubo!), Kanako Hosono!), Takehito Sato"-*), Wasaburo

Koizumi®), Masataka Majima®)

Departments of YPharmacology, ?Surgery, and > Gastroenterology, Kitasato University School of Medicine,
P gy. gery.

Kanagawa, Japan

Aims: Prostanoids have been suggested to be involved in liver regeneration after partial hepatectomy. We
thought that thromboxane A2 (TxA2) mediates liver recovery from the acute injury. The objective of the present
study was thus to examine the role of TxA2 receptor (TP) signaling in liver repair after drug-induced acute
liver injury.

Methods: Carbon tetrachloride (CCl4) (1.0 mL/kg, ip.) was used to induce acute liver injury in TP knockout
mice (TP-/-) and their wild counterparts (WT). Serum samples and liver tissue for histology were analyzed on
0, 24, 48, 72, and 96 h after CCI4 administration. The hepatic levels of mRNA expression for growth factors
were determined by real time RT-PCR. Liver microcirculation was assessed by in vivo microscopy.

Results: ALT levels in both groups with a peak at 24 h after CCl4, were declined thereafter. However, necrotic
area in TP-/- was greater than WT. Sinusoidal perfusion in WT was impaired, and reached to the nadir at 48 h,
and then recovered to 90% of pre-values. In TP-/-, the restoration of liver microcirculation was delayed. The
numbers of proliferating cell nuclear antigen (PCNA) positive cells were peaked at 48 h in WT, while peaked
at 72 h in TP-/-. The hepatic mRNA levels of IL-6, TNFa, and hepatocyte growth factor (HGF) in TP-/- were
decreased when compared with WT. The numbers of infiltrating F4/80- and CD11b-positive cells in TP-/- liver
were lower than WT. The expression of MCP-1 (monocyte chemoattractant protein-1) and its receptor CCR2
in liver from in TP-/- was reduced. The application of U-46619, a TP analogue, enhanced the levels of mMRNA
for MCP-1, CCR2, IL-6, TNF, and HGF from the isolated peritoneal WT-macrophages.

Conclusions: These results indicate that TP signaling may promote liver repair during CCl4-toxicity through
restoration of liver microcirculation and enhancement of macrophage accumulation accompanied by expression

of growth factors.
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Reprogrammed cancer cells upregulate angiogenesis-related genes and downregulate tumor

suppressor genes
Akiko Saito, Hiromi Ochiai, Shoko Okada, Toshifumi Azuma
Department of Biochemistry, Tokyo Dental College, Chiba, Japan

Purpose: Reprogrammed cancer cells with pluripotency was reported and called as induced pluripotent cancer
(iPC) cells. We previously reported that iPC cells repressed tumor suppressors. Here we investigated angio-
genesis-related gene expressions and other tumor-related gene expressions of reprogrammed hepatoma cell
(PLC/PREF/S).

Methods: PLC/PREF/5 cells were reprogrammed by induction of 4 factors (Oct3/4, Sox-2, Klf-4 and c-Myc)
as previously reported. iPC cells were maintained in human ES cell medium supplemented with 4 ng/ml bFGF.
Parental PLC/PRF/5 and iPC cells were plated in 12 well plates with ES medium without bFGF for RT-PCR
analysis. Next day, the cells were treated with TGF- (10ng/ml) and incubated for 48 h at 37 °C in a humidified
5 % CO, atmosphere. Total RNA was extracted and analyzed by real-time PCR. To determine cell growth rate,
we performed MTT assay. Cells were plated in 96 well plates and were added MTT reagent at the indicated
time points. To investigate tumorigenicity, we performed soft agar assay. Cells were suspended in DMEM con-
taining 10 % FBS and 0.4 % low melting agarose, and plated onto solidified 0.6 % agarose containing DMEM
in 6 well plates at a density of 2 x 10* cells per well. After incubating for 14 d at 37 °C in a humidified 5 %
CO; atmosphere, phase contrast images were taken using a bright-field microscope.

Results: PLC/PRF/5 iPC cells generated by induction of 4 defined factors were round and flat in morphology
and similar to human ES cells. We performed qRT-PCR to investigate their gene expressions. As a result, we
found that reprogrammed PLC/PRF/5 iPC cells got increased expressions of immature status-related genes,
and immature hepatocyte markers. We previously found that PLC/PRF/5 cells were capable to induce tumor
suppressor Lefty expression prominently, which was only found in ES or iPS cells, upon TGF-f treatment. We
also found that reprogramming cancer cells completely abolish induction of Lefty by TGF-p. As we expected,
tumor suppressor expressions such as p53 and p16 were downregulated in PLC/PRF/S iPC cells. In this study,
we newly proved that their angiogenesis-related gene (VEGF, VE-cadherin and PECAM-1) expressions were
increased significantly, and their growth and tumorigenicity were facilitated.

Conclusion: Reprogramming by induction of 4 defined factors could make hepatoma cells morphologically
more ES cells-like and more immature than parental cells. This process may play important roles to repress
tumor suppressor gene expressions and increase angiogenesis-related gene expressions. Reprogramming
process is a new good model for cancer progression and may open new way to develop an effective cancer

treatment.
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Erc/mesothelin is a novel diagnostic biomarker for the mouse model of pancreatic ductal

adenocarcinoma
Chika Miyoshi, Hiroyasu Esumi

Cancer Physiology Project, Research Center for Innovative Oncology, National Cancer Center Hospital East,

Japan

Purpose: Pancreatic ductal adenocarcinoma (PDAC) is one of most hard—to-treat cancer with the mortality
rates almost identical to the incidence rate. The vast majority of patients present with incurable metastatic dis-
ease, and there remains a lack of both tests for early diagnosis, as well as effective therapies. Therefore the
novel diagnostic biomarker and therapeutic agents are much required.

Erc/mesothelin is a glycoprotein expressed on normal mesothelial cells, and is also over expressed in several
histological types of tumors including pancreatic adenocarcinomas. A soluble form of this protein has been
detected in patient with ovarian cancer and malignant mesothelioma, and has prognostic value. Thus, we con-
ducted a study on the potential diagnostic utility of Erc/mesothelin as a biomarker for the PDAC.

Methods: PDAC model mouse has been generated by pancreas specific type Il receptor (7ghr2) knockout, in
the context of active Kras expression, using Cre-loxP system both driven by the endogenous Ptf1a (pancreatic
transcription factor-1a) locus (Ijichi et al., Gene Dev 2006). Tumor tissue-bound and soluble Erc/mesothelin
in PDAC model mouse was evaluated by immunohistochemistry and newly designed mouse Erc/mesothelin
specific ELISA, respectively.

Results: Homozygous deletion of 7gfbr2 with Kras expression developed well-differentiated pancreatic ductal
adenocarcinoma with 100% penetrance with the median survival at day59. The histological features of these
knockout mice recapitulated human PDAC. Expression of Erc/mesothelin in the tissue section of the PDAC
mouse tumor was observed at the age of day35. Furthermore, marked increase in serum levels of Erc/mesothelin
accompanying the tumor progression was detect as early as day28, which was 3 times higher than that of the
basal level.

Thus, Erc/mesothelin may become a useful biomarker for the early detection of the PDAC, not only in mouse

models but in patients of the pancreatic cancer.
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Angiogenesis and Lymphangiogenesis in Hepatic and Pulmonary MALT lymphoma in

Helicobacter heilmannii-infected Mouse: Effect of Eradication of Bacilli
Masahiko Nakamura, Hidenori Matsui, Tetsufumi Takahashi, Kanji Tsuchimoto

School of Pharmaceutical Science, Kitasato University, Kitasato Institute for Life Sciences, Kitasato Institute

Hospital, 3rd Department of Internal Medicine, Kyorin University, Japan

Background & Aims: We established the low-grade MALT lymphoma model in C57BL/6 mouse infection
of Helicobacter heilmannii obtained from cynomolgus monkey (Infect. Immun. 75 (3): 1214-1222, 2007). After
long term infection, we found the MALT lymphoma formation in the liver and lung in addition to gastric MALT
lymphoma. Thus, the present study was undertaken to clarify the the influence of eradication of bacilli on the
MALT lymphoma in the liver and lung.

Methods: We used an Helicobacter heilmannii isolated from the stomach of a cynomolgus monkey and main-
tained in C57BL/6 mouse stomachs. Mucosal homogenates were used to inoculate C57BL/6 mice which were
then examined over 24 months. Half of the mice were treated with the combination of amoxicillin, clar-
ithromycin and lansoprazole for the eradication of the bacilli. Macroscopic observations were carried out, and
histochemical studies as well as PCR analysis of the bacteria of the Helicobacter species were performed. In
addition, the histochemical characteristics of the microvascular network in the MALT lymphoma was investi-
gated using monoclonal and polyclonal antibodies against CD31, podoplanin, VEGF-A, VEGF-C, Flt-1, Flk-
1, Flt-4 and compared with the gastric MALT lymphoma.

Results: Nine months after the infection, small lymphocyte aggregates mostly composed of B cells were ob-
served in the portal area of the liver as well as the gastric MALT lymphoma in about 50% of the infected mice.
These lymphocytes were mostly centrocyte-like cells and lymphoepithelial lesion characteristic to the MALT
lymphoma was also recognized. PCR and in situ hybridization analysis showed the existence of Helicobacter
heilmannii not only in the fundic mucosa but in the liver and lung. After the eradication of the bacilli, the
fundic glandular MALT lymphoma almost disappeared and the size of the MALT lymphoma in the liver and
lung significantly reduced. The number of capillaries and venules decreased as well as VEGF, Flt-1, Flk-1,
Flt-4 positive cells.

Conclusion: Long term infection of Helicobacter heilmannii in C57BL/6 mouse induced the low and high
grade hepatic and pulmonary MALT lymphoma as well as gastric lymphoma. Eradication of the bacilli reduced

the increased microvascular network in the hepatic and pulmonary lesion.
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Selective destruction of tumor vasculature by CAST (cancer stroma targeting) therapy
Masahiro Yasunaga!), Shino Manabe?), Yasuhiro Matsumura®)

DInvestigative Treatment Division, National Cancer Center Hospital East, Chiba, Japan, Synthetic Cellular

Chemistry Laboratory, RIKEN, Saitama, Japan

Background: Most human solid tumor forming hypovascular and stroma-rich tumor hinders the penetration
of therapeutic monoclonal antibody (mAb) into the cells, and that leads failure of the conventional cell-targeting
immunoconjugate strategy. To overcome this drawback, we developed anti-stroma targeting immunoconjugates
as cancer stroma targeting (CAST) therapy.

Purpose: To evaluate anti-tumor vascular effect of CAST therapy in stroma-rich mouse cancer model.
Method: SN-38, a topoisomerase 1 inhibitor, was conjugated to a mAb to collagen 4 or fibrin, a plentiful
component of the tumor stroma via ester-bond. Anti- collagen 4 or fibrin immunoconjugate was administered
against pancreatic cancer xenotransplant model or chemical induced mouse skin cancer model. The change of
tumor vessels was evaluated by immunohistochemical analysis or in vivo imaging visualized with FITC-
dextran.

Result: Both anti-collagen 4 and anti-fibrin immunoconjugate were selectively extravasated from leaky tumor
vessels, bound to the target molecules within the tumor stroma, from which effective sustained release of SN-
38 occurred. The agent subsequently diffused throughout the tumor tissue causing marked arrest of tumor
growth. In immunohistochemical analysis, besides damaged tumor cells, many collagen 4-positive round
profiles corresponding to traces of destroyed vessels (empty sleeve) were observed. Moreover, in vivo imaging
analysis showed discontinuation and irregularity comprising a mixture of narrowness and enlargement of the
tumor vessels (but not normal vessels).

Conclusion: In addition to the direct tumor cell cytotoxicity, anti-stroma targeting immunoconjugates can
destroy the tumor vessels selectively. Thus CAST therapy was validated as a new modality of oncological

therapy, especially for refractory, stromal-rich cancers.
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MICROVASCULAR RICH PYOGENIC GRANULOMA OF THE DISTAL SMALL INTESTINE

Kenro Hirata", Hidekazu Suzuki!, Naoki Hosoe?, Hiroyuki Imaeda?, Mari Ueno®), Hiroko Murata!), Haruhiko
Ogata?, Makio Mukai®), Toshifumi Hibi"

DDepartment of Gastroenterology and Hepatology, Keio University School of Medicine, 2Center for Diagnostic
and Therapeutic Endoscopy, Keio University School of Medicine, ¥Department of Pathology, Keio University

School of Medicine, Japan

Pyogenic granuloma is a hemorrhagic protruding tumor and lobular capillary hemangioma associated with
secondary inflammation. Although it occurs most commonly on the skin and oral mucosa, its occurrence in
the gastrointestinal tract is extremely rare. Recently, we experienced a case of pyogenic granuloma of the distal
small intestine.

The patient was woman in her 80s who complained of bloody stool and severe anemia. Esophagogastro-
duodenoscopy, colonoscopy, capsule endoscopy, computed topography, and magnetic resonance imaging could
not detect a significant bleeding focus. Double-balloon enteroscopy showed a freely bleeding, 10-mm protrud-
ing tumor of the ileum approximately 30 cm from the ileocecal valve, which was resected endoscopically.
Histopathological analysis showed superficial erosion, proliferation of enlarged capillaries, and interstitial
edema. In addition, F-VIII, CD31, and CD34, which are markers of the vascular endothelium, were positive.
Based on these results, the patient was diagnosed as having pyogenic granuloma.

Pyogenic granuloma of the gastrointestinal tract is extremely rare, and only 9 cases in the ileum have been
reported in Japan. Although it is a benign tumor, its growth is relatively rapid. Therefore, it is important to dis-
tinguish it from malignant tumors. Furthermore, because it is a vasculated tumor, it is sometimes accompanied
by fatal anemia. Recurrence after resection has been reported in pyogenic granuloma of the skin and oral cavity;
therefore, careful follow-up will be necessary. With the increased use of double-balloon enteroscopy or capsule
endoscopy, the likelihood of identifying these cases will also increase. Moreover, it is important to consider

pyogenic granuloma as one of the differential diagnoses in gastrointestinal bleeding.
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Cardioprotective Role of Hydrogen Peroxide and Angiotensin Type 1 Receptor Blockers during

Acute Coronary Occlusion in Canine Native Coronary Collateral Microcirculation in Vivo

Toyotaka Yada!), Hiroaki Shimokawa?), Osamu Hiramatsu"), Masami Goto", Yasuo Ogasawara!), Fumihiko

Kajiyal

DDepartment of Medical Engineering and Systems Cardiology, Kawasaki Medical School, ¥Department of

Cardiovascular Medicine, Tohoku University Graduate School of Medicine, Japan

Purpose: We have previously demonstrated that endothelium-derived hydrogen peroxide (H,0,) is an endothe-
lium-derived hyperpolarizing factor, playing a crucial regulatory role in canine coronary collateral microcir-
culation in vivo. However, the role of endogenous H,O, in coronary collateral vasodilatation during myocardial
ischemia before and after angiotensin type 1 receptor blockers (ARB) remains to be examined. In this study,
we examined whether ARB enhances H,O;-induced vasodilatation during acute coronary occlusion in canine
coronary collateral microvessels in vivo and if so, whether such beneficial effects of ARB acutely improves
coronary collateral vasodilatation in diabetes mellitus (DM).

Methods: Canine subepicardial native collateral small arteries (CSA >100 um) and arterioles (CA <100 pm)
were observed by an intravital microscope under cyclooxygenase blockade. Experiments were performed after
LAD ischemia (90 min) under the following 6 conditions (n=5 each); (i) control, (ii) ARB (olmesartan, 10
pg/kg/min, 10 min, ic), (iii) ARB +catalase (H,O, decomposer, 1000 U/ml, 5 min, ic), (iv) DM (alloxan 60
mg/ kg, iv, 1 week prior to study), (v) DM+ARB and (vi) DM+ARB+catalase.

Results: Myocardial ischemia caused significant vasodilatation in both sized arteries (CA 17+4% CSA 6+1%)
under control conditions. After ARB, the vasodilatation was significantly increased in both-sized arteries (CA
2143%, CSA 9£1%, both P<0.05) compared with control, and was significantly decreased by catalase in CA
(13£2%, P<0.05) but not in CSA (7£2%). DM significantly decreased the coronary vasodilatation compared
with control in both sized arteries (CSA -4£1%, CA 2+1%, both P<0.05), whereas DM+ARB significantly
improved the vasodilatation compared with DM in both sized arteries (CSA 1£1%, CA 7+1%, both P<0.05)
and was significantly decreased by catalase in CA (-3£1%, P<0.05). DM+ARB also ameliorated oxidative
stress and myocardial injury compared with DM, as assessed by plasma 8-hydroxydeoxyguanosine and
troponin-T in the coronary sinus, respectively.

Conclusions: ARB enhances H,O,-mediated dilatation of canine coronary collateral arterioles and improves

coronary collateral vasodilatation in DM during myocardial ischemia in vivo.
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Progressive dissociation of nephrin and podocin, glomerular slit membrane proteins, in distri-

bution at the early stage of diabetes
Hiroshi Nakamoto!), Kazuhiko Nakayama?), Noriaki Emoto®, Fumihiko Kajiya"

DDepartment of Medical Engineering and Systems Cardiology, Kawasaki Medical School, Kurashiki,

Okayama, JAPAN, ?Clinical Pharmacy, Kobe Pharmaceutical University, Hyogo, Japan

Introduction: Previously, we reported that early diabetic rats are in a state of hyperfiltration. This is because
creatinine clearance was increased in early diabetic rats. Supportively, afferent arteriolar diameters, efferent
arteriolar diameters, renal blood flows and glomeular blood flow veclocities all were increased in diabetic rats.
We then visualised such hyperfiltration by multiphoton microscopy after administration of Texas Red
conjugated dextrans of various molecular sizes. We quantitatively measured the intensities of the filtrate and
compared them between control and early diabetic rats. We found there was a leakage of larger molecules of
40k and 70k Dalton dextrans from the glomeulri of early diabetic rats. The glomerular filtration function is
already disturbed even in early diabetic rats. The size of 70k Dalton dextran is about 8 nm.

Purpose: To elucidate the mechanism of such leakage of larger molecules, we hypothesised that the structure
of the glomerular slit membrane might be altered by diabetes even at the early stage of diabetes.

[Method] To test this, we dyed nephrin and podocin, the slit membrane components, by fluorescent antibody
technique in early diabetic rats of from 1 to 3 months as well as normal control rats.

Results: We found homegenous staining of those proteins around the glomerular capillaries in the glomeruli
of normal control rats. In contrast to this, we found heterogenous staining of those proteins in the glomeruli of
diabetic rats. After quantifying distribution of those two proteins, we found that dissociation of the distribution
of nephrin and podocin was significantly progressive with duration of diabetes.

Conclusion: This alteration of the glomerular slit membrane structure may be the attributing to the leakage of

larger molecules at the early stage of diabetes.
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Role of ThromboxaneA2 TP signaling in upregulation of PSGL-1 during recovery from ischemic

condition
Hideki Amano?), Yoshiya Ito":?, Kazuhito Oba!), Shuh Narumiya®), Masataka Majima")

DDepartment of Pharmacology,” Department of Surgery, Kitasato University School of Medicine, ¥Department

of Pharmacology, Kyoto University School of Medicine, Japan

Purpose: Thromboxane A; (TXA,) is a prostanoid formed by thromboxane synthase using the cyclooxygenase
product prostaglandin H2 as the substrate and known as a potent stimulator of platelet aggregation and smooth
muscle constriction. Though TXA, had reported to induce angiogenesis, the cellular and molecular mechanisms
of TP signaling in recovery from ischemic conditions are not fully elucidated. This study was aimed at inves-
tigating whether TP-dependent platelet adhesion contributes to angiogenesis in mice hind limb ischemia model.
Methods: The model of hind limb ischemia was made by ligated the femoral artery in the left limb. The
microcirculation in the quadriceps muscles or the tissues adjacent to the femoral artery and vein was observed
by TV monitor screen through a CCD camera. The expression of PSGL-1, P-selectin ligand, was analyzed by
immunohistochemical and PCR analysis.

Results: /n vivo microscopic studies revealed that the platelet-adherent microvascular density in the vasculature
of both peri-femoral sites and muscle sites was suppressed in TP knockout mice (TP”~) compared with wild
type mice (WT) (P<0.05). The selective platelets adhesion to the ischemic endothelial cells was significantly
suppressed by injecting P-selectin neutralizing antibody in WT but not in TP”~. The expression of PSGL-1
was up-regulated in ischemic muscles, and was suppressed in TP”- mice not in WT. Furthermore, the expressions
of PSGL-1 on cultured HUVEC were enhanced by a throboxane analogue, U-46619, and cobalt chloride
(CoClI2). Platelets contain the proangiogenic factors. Plasma levels in stromal derived factor-1 (SDF-1) and
vascular endothelial growth factor (VEGF) were increased after ischemia, and antibodies against CXCR4 and
VEGF blocked angiogenesis in WT but not in TP,

Conclusions: These results suggested that TP-signaling facilitates angiogenesis by P-selectin—-mediated platelet
adhesion bound to PSGL-1 on the vasculature at the ischemic sites, and that the adhered platelets supply

proangiogenic factors to enhance angiogenesis.
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Characterization of Ca?* channels involved in endothelin-1-induced transactivation of epidermal

growth factor receptor
Yoshifumi Kawanabe
Department of Neurosurgery, Otsu Municipal Hospital, Japan

Purpose: This study demonstrates the involvement of Ca?" influx through voltage-independent Ca®* channels
(VICCs) in endothelin-1 (ET-1)-induced transactivation of epidermal growth factor receptor protein tyrosine
kinase (EGFR PTK).

Method: Measurement of EGFR PTK transactivation was performed using a Universal Tyrosine Kinase Assay
Kit with monoclonal anti EGFR and anti phosphotyrosine antibody. Ca?" channels involved in ET-1-induced
EGFR PTK are evaluated by using Ca>* channel blockers, LOE 908 and SK&F 96365 in rabbit internal carotid
artery (ICA) vascular smooth muscle cells (VSMCs).

Results: ET-1-induced EGFR PTK transactivation was completely inhibited by AG1478, a specific inhibitor
of EGFR PTK. In the absence of extracellular Ca®*, the magnitude of EGFR PTK transactivation was near the
basal level. Based on the sensitivity to nifedipine, a specific blocker of voltage-operated Ca®* channels
(VOCCs), VOCCs has minor roles in EGFR PTK transactivation. In contrast, Ca’>" influx through VICCs
plays important roles in EGFR PTK transactivation. Moreover, based on the sensitivity to SK&F 96365 and
LOE 908, VICCs consist of two types of Ca?"-permeable nonselective cation channels (designated NSCC-1
and NSCC-2) and a store-operated Ca>" channel (SOCC).

Conclusion: Ca?" influx through VICCs plays essential roles in ET-1-induced EGFR PTK transactivation in
rabbit I[CA VSMCs.

The 37th Annual Meeting of the Japanese Society for Microcirculation 55

Jaded a9l



The mechanism study of spironolactone-induced Ca”" increase in rat testicular arteriole smooth

muscle cells
Tomoyuki Saino, Yasunori Tamagawa, Yoh-ichi Satoh
Department of Anatomy, Division of Cell Biology, Iwate Medical University, Japan

OBJECTIVE: A diuretic is any drug that elevates the rate of urination (diuresis). The antihypertensive actions
of some diuretics are independent of their diuretic effect. Arterioles play pivotal roles in controlling blood
supply in various tissues. We have previously reported that spironolactone (SP) induced intracellular Ca>* con-
centration ([Ca”"];) increase in rat testicular arteriole smooth muscle cells. However this Ca®* increasing mech-
anism is not so clear. This time we have investigated the alteration of [Ca®']; in testicular arterioles with respect
to SP and some other drugs using a real-time confocal laser scanning microscope.

METHODS: We isolated arterioles from testis of rats and soaked in Hepes-buffered Ringer’s Solution (HR)
(pH7.4). Connective tissues were digested by purified collagenase (100 units/ml) for 2 hours, then the specimens
were loaded by Indo-1/AM (5 uM) for 2 hours at room temperature. They were placed on cover slides in cham-
bers which were coated with Cell-Tak® and continuously perfused with HR containing some drugs. We used
a real-time confocal microscope (Nikon RCM/ADb).

RESULTS: When SP (300 uM) was used as a stimulus, an increase of [Ca®']; in the smooth muscle cells was
observed. This response was partially inhibited when extracellular Ca’>* was removed from perfused HR. In
the presence of thapsigargin, stimulation by SP led to a small Ca”" increase in testicular arterioles. U73122
failed to inhibit SP-induced increases in [Ca?"]; and heparin (a potent IP; receptor antagonist) showed almost
same as above. The protein kinase A inhibitor, H89, partially inhibited this increase, whereas, it had no effect
using PKC inhibitor, GF109203X. When we used mifepristone, a glucocorticoid receptor antagonist, SP-in-

duced Ca”" increase was partially blocked.

CONCLUSIONS: In present study, we propose that the SP-induced dynamics of [Ca”*]; can be caused by
both a Ca?" influx from extracellular fluid and Ca?" mobilization from internal Ca?* store, with the former
being dominant. We suggested that this reaction may interact with G protein coupled receptors. And there is

some possibility that SP is related to glucocorticoid receptors.
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Nobuyuki Takakura

Department for Signal Transduction, Research Institute for Microbial Diseases, Osaka University

S B AL 23, IS AR 2> & i S 5 145 PR i K IR 7 (vascular endothelial growth factor : VEGF)
WX DFFEEIND E V) FERNS, L THEMBOESFA VEGEF ICX DRI TWwE I &b,
VEGF & % W € DA R 2 B & L TS A 2 30 L. NECHIIE OMINEIE 2 3538 3 2 Wk o F %6
HEINTHED S, VEGF OBHEFIZ X 2 USRI RDSMER SN LI E - T D, Jok, MAEF AEHH
FORPRIZE LTl MB 26 S5 2 LI X 2 RERED S 2 KR S 25 2 & ITHIFEA
BN TELDEIHEETH D, Lol ¥7 ZHEPAE TV TIE. M HTEBNHIFE G- HpC i o B
KRNI L7220 EESIZIZRECHET L L) Rr—A b Ao 50% ¢ YA VEGE HE
DA TIIPUEBER RS ST LR SNT | JUHAH & O TIZ U TS AL NS Z & 28
IRENTEZ, 2O EN6, Hlr TIEEMEBHIR 3 2 MAEF AEMHH OR R & v 9 Dk, [1IE O X
DL LAMBEIEFELICEE] LWIHINRGTFTA LT T MPELTETW S,

IER A OFPTEIC 2FHEOMB THE IR TV, PIEIZMENEZMTH Y, ENEiMI» 5
I RE I & ARRR S A AP e 2 Vg )y 4 & (REMR) 258, RS % Zefb L
TWwb, WEATEIEHE 4 OBBERFICE D EELTBY) ., MEND SESITIEIH TR g/
RHLZWEHIICL TS, bBEAHAEDOI LT, MENEIEE MRS L, MREIBAN DR G REH
OFEBPEZHEICL CTnb, — T EEOME A 2 REIBIEE SN D TEENINE X E# DS
JLE L. BATRIRASBIZ SN, —HMBERELE L., MESIED BT TH 2. MENLZHMLZObD L
RELPEZE L, B 5T 28 L O TIZIERICE XS THEMBE o b < £<
DFIRTEEILOEIT LRI L T B, U, BEHENICBUOLZLLBREN x0T 7 —UR
WM A5 5 VEGE Z & MR A RER FOBRREBICEI D 53N TS, 2% ), JH
WTIE, MR ERF & MEHRIEFONT 2 ADMEERF O F I TEB Y B b2 09 mE o
. 2 F ) MEIAOREBENEE O RVIREL o Tnbe 2O X9 BRI 1X P Bzl K
OB MEEAMEDTTHE Uy JEE O BRI BE 20 A N5 25 ILA AR, Z OREIRC &%
MBTMAENE EEEHEEOZEN R 2D PIlAA 235 L THIMEN2LME E TEMT LT &3
TERL R Do BRI TAKMOARA 5572 HY A TR 2578 S UREHRRE I S Pt 2 R &
I B

Z2C —HIMEH AN T2 %595 2 & ¢ MBI ERER T WHR TN 2% i
L. ME#EZIEFILSE, MEEREZ Y v a0 — LV T& 5 X9 RIMFICHELET 5, 5lEH &, Puas
AFN 35 U C, TG 2 F00 S S F ARG E R 1 2 A & 5, TR IEELIC X 2 H#O
AT M ThbB, MEXIEFT 5 L IREEFIREAME S 272012, KBFEIRETIEIR RS T5 TR
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Mo T RRER ORI R T 0 . R OMBL L FET 5, —F. BEOFOIME % IEFILS ¢ 5
VI BEZI, HEICBIERLES TR LTCLEIDOTIEE RN W) 2T ERREEINDL LV RGD
Hoo I T, MAFAHWZMERPILHF 2 Mg LT, KoF 2 He7MERSL & B2 ATEHR
BLOPFHICE 2 a >y ER— g YIBEPRYBITHR RO % T L 72,

AV o A TR IRETZ K (vasculogenesis) & W9 BFRICIE T 5. 2 OB TIX, FIREESHILA S
b U7z, A N A AYE E % 55 % A% WM O P 2 B 2% < BEMIIL O F A A5 140 CTld e < i
BRIEZBT, RPN mMEY 4 XX RV LA L, WM ISR BB X h b &
T2 WIS O BT U MRS D e, MRFEREG OLEES U2 MEEO@IEAL, SE o
BoBfE. B LI o GEFENIMAETTA) 12X 2 MEBREOREGZE, Whbw b ME) €71 v
Tl wbN b EEIAE L TRERMEDIEE SN T NEMIICERT L7y —MFay v %
F— ¥ Tie2 ZEEMI A S 50w E LD angiopoietin-1 (Angl)iZ & VG L% 521 % &, F12 PI3K-Akt ¥
7 F VR OIETEAL T, NEAIN & BERIB DWW RN H 5V id~ MY v 7 R & LA HE S, I
BRI R ELT Do LA Ly MAFHEDHIG L T 2 IREBO N ML Tl Tie2 O LIE. ERK
B OIGVEALIC X 0 . I E B BE D TTHELC X B M AEDICHEIC D %23 H 2 EAHH L7z, 22
T, A1 Tie2 O FHHFC. MRS 2 8 ITHRET 5 FAT0 T OHBEZ 17, A EOILK
b, MAEE BRI 2 h b B0 F & LTapelin (77X V) ZREE L. T XY IR -
D Tie2 7% Angl 12X D{EWALE D T2 L WM ENLERTF K TH b, 7R ¥V OZHERIZ 7 HFEEE
MO AP] Thhbo O APJId. FAx OfFT L72RY . BEFOMEIIZEIHL TH 5§, MEHEHE
1735 LN THRIAITUEL T A2 LV L 72, #EAI2, AP] O%3E VEGF I X g s
5T ehn, MEHELOERZHERBRERGEIES, ZL T, 207X YIZNEAMIE EO AP] % 4 —
N4 =TI o TEMAL L. WML oEM AR T 2 2 L1ck ), 2L T
ML xRS HIEH DD 5. F 7284 OIMAEEEERN T2 & % VE-cadherin OMIFLNEEAT 2 ¥ L <.
M EMEEHIHT 25T CTHLIEDAALZ. 2F ) 7R VIMEF MRS B % AR 2 i
BAMLR T CTHH LEEZ LN,

ZZC, ERL72E . 7)) VSN OIME 2 IEFAL AT 55, & LTI B b2
DD AEREDON R A BR S 2 02 WaT Lz ZORR £ 377X V2 BRICEB S EE ik, 2
Y b= VRS HARMERDE R IR L L A& D HE S ., Mok 2 ko Ui
FREIE L Tize €2 Ty HABAS Y ZTIEMAL L7280 IRAII 2 BRIk N B 5- L CAh B & TRY
YERBBSELEE T Y b u— VIZHARIERICS < o NKT fifga5Z28E L. EEMao 78 - —
VARFELTHERREZF LD 2582, D F 0 BN 4 M E LR 25 E 5 4 o F AL
ZHE LT, MOBABEREOREERED DL E VW) T EDFEHEIN/ZZ LR 5,
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LS-2
The Newest Pathological Inspection Method with EPMA
B~ A 70757 4 FICK MR Proc# A 2 — T ¥ 7 il
Shimadzu Corporation Analytical & Measuring Instruments Division

X-Ray/surface Business Unit Product Manager Hiroshi Hayashi

RPNCAAET 5 EE It E L. B4 BB TAORBICRELY RIZTLTWwb, L L, BEOHEREE EW
BItRICH B Z LA S DITIE e o TEZZH, RIET A HERZOMBAS M 2 L3AW R E LS v, Sk
DFFFAFERAIC BT I NS ORI, FF WOk, Mk @ik &l - e b T & 7255
G EDOBMIKE ARG T DD %o B 21X BTG R 1SR RSN EESITE TR &
AR O PIGIREZ Mk 1lg H72 0 OEBITHE ugdbb\Vidng L Vo 2B THISL Z LIXTE 575
EHEBAL & B T DB T LTV B 00, T e b EilEEEphs & ARSI o Tw
LOMNEWwo 22 L EMERT A LT, IEFICHEETDH 5,

F 7o, HRREI R & et LGRS CHRIB TR A M 2 BIGE T 5 L v o7z, kD HATh T & ALK
IR Yett i, ) 7 Gett i 2 O AU TR BRI 720 B0 AL O BIEE & R AT OB & FIREIZAT 9
CTENTED, L LEDS, TOHFIRBICHED CHBRRH. 5008 O IKTE T 285 5%
LV BEI R EBIEICOVWTE LN LGV VW E B b S, 72720, £BRTEOON T TIIES
NEVWELDMAREZEATHWSEZ L LHETH D,

—Ji. B~ A 707 F 4% (EPMA) (I/MBICH M EEE & LT 4 7 BRI LIRIA
CHHSINTVE A, AERHIBV TR, HF ) EBYICMER STV v, 2O 0—21Z53 08
DO FBEM AT 55 05, KR I TV SN2 SRR R 2 A 94 K75 2Tk
% A — R VHERICHE ) T 2 & v ) B2 L TRAFZLICIR S, BT ¥ — 2 0B I it 2
SNDHEHBEAIT) C LEDWRETH 5 2 LASEIE, A DM THOLRII R > TE /. OB
I2XoT, B~ A 2707 F 54 (EPMA) TOGHAEMWICR Y, ZOfE Rk o tE 54
REBEW P OERIICH S Z DT E B EEMA T & 72,

OB THIET 4 VY Vi BEEENM % &3 TICWL 200 BAAR 2 REZIIOSH S TE T
Wb,

AKEIF—TIE, BIHE~A 707 F574% (EPMA) & W) uEMMBEEICIAERITE~Y Y E Y
VES Tk s N
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s & SIE  — BEDFHEND —
WiAE AR
BEERRFEREEEY ~ 7 —EIRE - RN 2w

AT 90%1& 10 D ) 2 7 - CTHMAHEE SN Tw5b (INTERSTROKE study, 2010), ZHh
5DV A7 WFOHT, FIMERED R b AP OFAEIZ I < BIG- LT 5o BRI, < BT
i, BAEZE ISR S N2 25, IHRLINC B G- ORED R ) B2 D50 <L IRV THNEZETH ) |
LTI E OBGIZI5 Ve IAEEDOHTIX, 57 FHELDBE IR ML, RWTT 70— Al
BENAEZETH 1) | DE N ERIE OB 5134 v MR PO 720 OIMEF L CEE 2 2 L I3
REEETH O, OIMEA XY FOWMENIRTEEICE 5 L ShTwb, BUE, WETO 2 kRFHioREH
FEAt 1%, 140/90mmHg A & BMZEHRIEN 4 K54 >~ 2009 TIdR ENTW 5 A%, 130/80mmHg i,
B 5\ 120/80mmHg A 7 &0 HAEMEDSHY) Tld e W & T 5 #m0id 5. T b bR IAEC
Jcurve I 3% 2 B0 OMETH 50 Z OREZ fRUT 572 RESPECT W25 #47H TH 5, &
SIS, EOHBHOBEEEDWMERFFRICE N TH 20, WEERETHICOVWTH L DT vV ADER
EMoodH %, BITE, CCB, RAS FES, A REOFRIEDMA R FRIICHEIR STV %, RAS FHESEI,
MY €7 ¥ ZUGEER. M N BERECCEER . PURRALIER . SCIEAREINHIE . i e MERAE
LS B8 P ARV P (O MBSV P B RO T B IE I E R 2 E 2 L CB D EH SN TE L &
SAZUEAR 1 FRAN BB T H0HIE I D7 H E T 5, RAS 13 ACE/Ang I /AT1 274K X V) wlfil T
R A R 3 2 W RN - & BR S T & 728, L4E ACE2/Ang- (1-7)/ MAS Z 7R OAEAE & |
Z O OTEALIZ X B IS RS E S S NI ENTE TV S, TH L VBV EERSZHT 5
ARBTHDLT7 INH IV F U HEHHICHETETETH S, CCBIZDOWTIX, PUBRILIEH 7 & o i
AL ME SN TV, WAL BEER A L, ZZRBOMEERE 2D 7% ERPRIICERLTWY
ETHMEDND D, TP ROFRIIINABH CORMEN b 7% < RAZRHER L O L ViR
RBEERRE R T, & HICEREZERMEEDZ WHARNITER 2 ER VR D,
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