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Introduction

It is my great pleasure to publish Research Activities 2010, which is a report on the
scientific and educational activities at The Jikei University School of Medicine in
2010. We publish a Japanese version each year in parallel with this English-language
version. This issue contains the research activities in the departments, institutes, and
laboratories of the Medical Science Center at The Jikei University School of Medicine in
2010. In this issue, only selected papers published by each department, institute, and
laboratory are listed at the end of each report owing to limitations of space. Similarly,
the names of staff are limited to assistant professor and above.

Research Activities is a short summary of the annual research works at The Jikei
University School of Medicine. I hope that Research Activities is used by people outside
our university as well as by the faculty members of our university. Like medical ser-
vices, research and education are fundamental and important activities performed at the
attached hospitals of a medical university.

Sei-I-Kwai was a medical group organized in January 1881 by persons interested in
promoting medical studies. Kanehiro Takaki, the founder of The Jikei University School
of Medicine, was elected its president. In May 1881, Sei-I-Kwai established a medical
school, which was the beginning of The Jikei University School of Medicine. Kanehiro
Takaki pointed out the importance of nutrition to prevent beriberi, which was a serious
disease in Meiji era. He performed the first clinical trial in Japan to prove that the qual-
ity of food is a key factor to prevent beriberi. Thus, our university has a long tradition
of clinical study and has been encouraging its staff to perform research, including clinical
study and basic science.

I hope that all people working in clinical and basic science departments and the
Research Center for Medical Sciences at our university should have research in mind and
should accept the challenge of exploring the mechanisms of life and diseases. [ would
be extremely pleased if the results of our research works contribute to the treatment of
patients.

I greatly appreciate the cooperation of Professor Naofumi Kimura, Editor of the Jik-
eikai Medical Journal, and Professor Masao Okazaki in editing this report.

I am also grateful to the members of the Academic Information Center for their help
in the preparation of this report.

Satoshi Kurihara
President

The Jikei University School of Medicine

November 5, 2011



Continuing Medical Education Center
The Continuing Medical Education Committee

Toshiaki Abe, Director Keizo Takagi
Yashuo Toriumi Akihiko Ohno
Katsuyoshi Tojo

General Summary

The Continuing Medical Education (CME) Center was established in 1982 to commemo-
rate the centennial of The Jikei University and to support the education of physicians out-
side the university hospital. Registered members consist of alumni throughout Japan,
members of the local medical association, and physicians who have been approved by the
Jikei CME Center. Members are allowed to use the facilities (video, library) of the Cen-
ter and other facilities (medical library, medical museum) of the university. A telephone
service is available at all times. Members may also attend or participate in summer and
monthly seminars sponsored by the Center, and in scientific meetings and conferences
held by the department.

Activities

1. Registered members: 232 (as of April 1, 2011)
Members using the Center: 140/year
Telephone service: 88 cases

2. The 31st summer seminar was held on August 7, 2010. Seventy-six persons partici-
pated.

3. Monthly seminars were held on the second Saturday afternoons of the month in
April, May, June, July, September, November, February, and March. Twenty-five to
30 persons attended each seminar.

4. The “CME Center News” is mailed monthly to the registered members.



Center for Medical Education

Osamu Fukushima, Professor and Director Naofumi Kimura, Professor
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Yoshio Ishibashi, Assistant Professor

General Summary

The Office of Educational Development was founded in 1999. Staff members were
recruited from the School of Medicine. Its main interests were analysis of medical edu-
cation reports published by the Ministry of Education, Culture, Sports, Science and Tech-
nology (MEXT), the Ministry of Health, Labour and Welfare (MHLW), and medical
associations; technical support of faculty, management of faculty development and educa-
tion seminars; and the implementation of tutorials, objective structured clinical examina-
tions (OSCEs), and community-based medical education programs in the undergraduate
curriculum. However, many improvements have been required in our undergraduate
medical and nursing education, postgraduate clinical training programs, and continuing
professional development for health-care workers. In 2005, the Office of Educational
Development was reorganized as the Center for Medical Education. The Center consists
of the Office of Medical Education, the Office of Nursing Education, the Office of Post-
graduate Clinical Training, and the Office of Educational Development. Furthermore,
the secretariat was set up in the Center in April 2006. The Office of Medical Education
contributed to revisions of the undergraduate curriculum, to implementation of OSCEs in
years 4 and 5, and to faculty development programs (writing multiple-choice questions,
educational techniques at clinical setting, and rater training for OSCEs). The Office of
Nursing Education contributes to faculty development programs for nursing teachers
(physical assessment training). The Office of Postgraduate Clinical Training supports
the management of residency programs and implementation of faculty development pro-
grams for attending physicians belonging to 4 attached hospitals. The Office of Educa-
tional Development helped establish an e-Learning system for students and health-care
providers in the community, manages the simulation center, and implemented several
continuing learning courses (auscultation seminar and physical assessment training
courses) for district nurses in the community.

Research Activities

1. Our proposal, “Learning assessment system for advancing students’ growth,” was
selected to receive a Supporting Grant for Implementing University Education and Sup-
porting Student Learning Program 2010 by MEXT. This project aims to establish com-
puter-based testing for cumulative tests in the Schools of Medicine and Nursing, and a



portfolio evaluation system to ensure that each student is fit to practice as a healthcare
provider upon graduation. The first trial of computer-based testing in February failed
because of problems in saver programs and circumstances of the local area net-
work. This project will continue for 3 years. The computer-based testing system will
save the costs of printing test papers, and the portfolio system will nurture each student’s
fitness to practice.

2. We promoted “Develop community-based medical education and offered continuing
professional development courses to healthcare providers in the community” with a Sup-
porting Grant for Interuniversity Educational Program 2008 from MEXT. This project
was a collaboration of 4 medical schools (The Jikei University, Showa University, Toho
University, and Tokyo Medical University). In this project, we promoted staff-develop-
ment programs for the technical staff of medical schools and the restructuring of the
e-Learning system used by students of the 4 medical schools. We also produced new
electronic educational materials for basic clinical procedures, tutorial materials, and clin-
icpathological conference materials supplied via an intranet system to our medical stu-
dents and postgraduate trainees. The project ended in 2010. We invited Professor
Peter McCrorie of St. George’s, University of London, to serve as an external rater in
November. We published a final report.

3. We promoted “Research on Improvement of the National Examination for Medical
Practitioners” with a Supporting Grant for Developing Community-based Medical Prac-
tice 2010 from the MHLW. We examined final OSCEs given at graduation in medical
schools in the United Kingdom and offered our data to the MHLW.

4. We promoted “Research on Nurse Practitioners Working with Cancer Specialists
(physicians and pharmacists)” with a Supporting Grant for Clinical Cancer Research 2010
from the MHLW. We investigated the roles of nurse practitioners in the United States
and Taiwan and sent questionnaires to Japanese nurses about the necessity of nurse prac-
titioners in Japan.

5. Workshop for Teamwork Building at a Hospital: We organized workshops held in
April (Nishi-shimbashi), June (Daisan), July (Kashiwa), September (Nishi-shimbashi),
October (Aoto), November (Daisan), December (Kashiwa), and January (Nishi-shim-
bashi).

6. Contribution to other institutions of higher education (faculty-development lectures
and workshops): Waseda University (May), Association of Healthcare Management
(June), IMS Patient-Safety Seminar (July), Showa University Education Workshop (July),
Tokyo Metropolitan University (August), Kyoto Red-Cross Hospital (August), Associa-
tion of Occupational Therapy/Physical Therapy Schools in Kyushu (September), Nara
Medical School (September), Teacher Training of Judo Therapy Schools held by the
MHLW (September), Tokyo Medical University (September), Otaru Ekisaikai Hospital
(October), Layering Seminar (October), Iwate Medical University (November), Kokura
Rehabilitation School (November), Teacher Training of Occupational Therapy/Physical
Therapy Schools held by the MHLW (January), Nara Medical School (February), and
Daitobunka University (February).



Publications

Kobayashi-Nagata S, Koyama H, Asai A,
Noguchi Y, Maeno T, Fukushima O, Yama-
moto W, Koizumi S, Shimbo T. Experiences of
alcohol-harassment among medical stu-
dents. Med Educ 2010; 44: 1213-23.

Reviews and Books

Sakai K, Sawai T, Takizawa T, Fukushima O,
Shimada K. Historical development of the sys-
tem of medical education and medical licensure
and its effect on the evolution of medical schools

in Japan (in Japanese). Igaku Kyoiku 2010; 41:
337-46.

Fukushima O. Editorial board (in Japa-
nese). In: Nihon Igaku Kyoiku Gakkai, edi-
tor.  White paper on medical education on 2010.
Tokyo: Shinohara Syuppan Shinsya; 2010. p. 271.
Fukushima O. Evaluation method of problem-
based learing tutorial (in Japanese). In: Nihon
Yakugakkai, editor. Guidebook on Problem-based
learning in pharmaceutical science stu-
dents. Tokyo: Kagaku Douijin; 2011. p. 89-96.



Department of Anatomy
(Gross Anatomy and Neuroanatomy)

Yoshinori Kawai, Professor

General Summary

Our department’s research activities have focused on neuroanatomy and gross anat-
omy. In neuroanatomical research, organizations of neuronal networks and their devel-
opment were investigated to clarify brain function and diseases using immunocytochem-
istry, electron microscopy, in situ hybridization histochemistry, single-cell tracer injection,
and patch-clamp electrophysiology. Our primary interests are the architecture and
dynamics of microcircuits and their relationships. In gross anatomical research, the
functional importance of variations of organ systems is explored using human and animal
cadavers.

Research Activities

Pattern differentiation of excitatory and inhibitory synaptic inputs on distinct neuronal
types in the rat caudal nucleus of the tractus solitarius

Region- and size-specific neuronal organizations of the caudal nucleus of the tractus soli-
tarius (cNTS) were investigated, after which analyses of excitatory and inhibitory synap-
tic input patterns onto specific cell types were performed with patch-clamp recordings
and immunoelectron microscopy. The cell-size distribution and numerical density of
cNTS neurons were examined in subregions at levels of the area postrema. In the sub-
postremal and dorsomedial subnuclei, characterized by the presence of dense glutamater-
gic and sparse GABAergic somata, small calbindin neurons constituted 42% of all
cells. The medial subnucleus contained large numbers of glutamatergic, GABAergic,
and catecholaminergic somata, and large tyrosine hydroxylase-containing cells consti-
tuted 13% of cells in this region. Small neurons (<150 um?®) represented about 80% of
the total cell population in the cNTS. Predominant excitatory postsynaptic currents were
observed in the small neurons of adults, whereas inhibitory postsynaptic currents were
more evident in larger neurons, irrespective of subnuclear location. This distinct differ-
entiation of postsynaptic current patterns was not evident in neonates. In adults GAB-
Aergic synapses were more frequently associated with dendrites of large catecholaminer-
gic cells (73%) than with those of small calbindin-containing cells (10%). These results
indicate that differential synaptic input patterns are developmentally established in dis-
tinct small and large neurons.

Local axonal arborization patterns of distinct neuronal types in the cNTS

Neurons in the cNTS are heterogeneous in size (somal area of 50 to 450 pm?) and other
morphologic characteristics. For a more objective classification of ¢cNTS neurons, their
morphologic features were analyzed quantitatively on the basis of reconstructed biocytin-



filled cells after whole-cell patch-clamp recordings. According to the patterns of axonal
branching behaviors, cNTS cells can be classified into 2 groups: smaller cells (mean
somal area, 94.1 um’ range, 62-120 um?* n=22) and larger cells (mean somal area,
245 um?; range, 142-411 um? n=23). Extensive axonal arborization with numerous
possible synaptic boutons was specifically associated with smaller neurons, whereas
larger cells possessed no or few axon collaterals, suggesting their distinct roles as local
circuit neurons (or interneurons) and projection neurons, respectively. With regard to
somatodendritic characteristics, the following correlations with cell size were found:
smaller cells had larger form factors than did larger cells (P<0.05). Larger neurons had
more extensive dendritic arborization, expressed by total dendritic length (P<0.01) and
number of dendritic branching points (P<0.01), than did smaller cells. These findings
suggest that small ctNTS neurons contribute specifically to an integration of input infor-
mation generated in local circuits and that large neurons convey the integrated informa-
tion to other autonomic brain regions.

Postnatal development of GABAergic axon terminals in the rat NTS

The proper function of the brain depends on a precise arrangement of excitatory and
inhibitory synapses. Although the cNTS plays a pivotal role in cardiorespiratory
reflexes, we know little about the formation of the local neural network in the cNTS. In
the present study, we focused on GABAergic axon terminals and investigated postnatal
changes in GABAergic synaptic organizations in the rat cNTS immunocytochemically at
both the light and electron microscopic levels. The counting of synaptic and nonsynap-
tic GABAergic axon terminals revealed that the number of GABAergic axon terminals in
the cNTS was constant until the second postnatal week and that GABAergic axon termi-
nals were reorganized on about postnatal day 10 (P10). Electron microscopic observa-
tion revealed that most GABAergic axon terminals formed axosomatic synapses on neu-
rons with smaller soma (smaller neurons) on P2 to P4 but that the number of axosomatic
synapse decreased considerably after PS8. Orphan GABAergic boutons were present
specifically near somata of smaller neurons on P10, and the number of axodendritic syn-
apses on thicker dendrites decreased gradually during postnatal development. These
results show that GABAergic axon terminals detach from the somata of smaller neurons
during the second postnatal week. Such morphologic changes in axon terminals could
cause changes in electrophysiological activity and might contribute to reorganization of
the local network within the ctNTS from the neonatal to the adult type. These postnatal
changes in the cNTS local network might be prerequisites for the cardiorespiratory
reflexes of the adult type.

Activity-dependent reorganization of local circuitry in the developing visceral sensory
system

Neural activity during critical periods could fine-tune functional synaptic connec-
tions. N-methyl-D-aspartate (NMDA) receptor activation is critically implicated in this
process, and its blockade leads to disruption of normal circuit formation. This phenom-
enon has been extensively investigated in several neural systems, including the somato-
sensory system, but has not yet been evidenced in the visceral sensory system. Ultra-



structural analysis of GABAergic synapses and electrophysiological analysis of inhibitory
and excitatory postsynaptic currents of ctNTS cells revealed that developmental changes
in synaptic organization are blocked by MK-801, an NMDA receptor antagonist, when
administered on P5 to P8, a presumed critical period for the visceral sensory sys-
tem. Normal synapse reorganization during postnatal development dictates undifferenti-
ated neonatal cNTS neurons in terms of synaptic input patterns measured with electron
microscopy and electrophysiology into 2 cell groups: small cells under far stronger excit-
atory influence and large cells under far stronger inhibitory influence. Blockade by MK-
801 during the critical period might leave adult neurons wired in undifferentiated synaptic
networks, possibly preventing synapse elimination and subsequent stabilization of the
proper wiring.

Glial coverage of the small cell somata in the rat cNTS during postnatal development
Astrocytes are thought to be active participants in synaptic plasticity in the developing
nervous system. Previous studies have suggested that axosomatic synapses decrease in
number on the small cells of the rat ¢ctNTS toward the end of the first postnatal week.
Astrocytes might be involved in this phenomenon. We examined the morphological
development of astrocytic processes around small cell somata in the rat cNTS using light
and electron microscopy. Structures positive for glial fibrillary acidic protein (GFAP),
glutamate-aspartate transporter (GLAST), and glutamate transporter-1 (GLT-1) within the
cNTS became more intensely stained as development proceeded. GLAST-positive
structures encompassed calbindin-positive small cell somata after P10. Electron micro-
scopic observations indicated that astrocytic processes encompass the small cell somata,
whereas the number of axosomatic synapses decreases as development proceeds. The
timing for glial coverage of small cell somata appears to be consistent with the decrease
in axosomatic synapses on the small cells. These observations imply that astrocytes par-
ticipate in regulating the decrease of axosomatic synapses on small cells in the ¢cNTS dur-
ing postnatal development.

Quantitative and immunohistochemical analysis of neuronal types in the mouse cNTS:
Focus on GABAergic neurons

GABAergic neurons are major inhibitory interneurons that are widely distributed through-
out the central nervous system. The cNTS, which plays a key role in respiratory, cardio-
vascular, and gastrointestinal functions, contains GABAergic neurons that regulate neuro-
nal firing. In the present study, GABAergic neuronal organization was analyzed in
relation to the location of subnuclei in the mouse cNTS. According to the differential
expression of glutamate decarboxylase (GAD) 67, vesicular glutamate transporter 2
(VGLUT?2), calbindin, and tyrosine hydroxylase (TH) messenger RNAs, the ¢cNTS was
divided into 4 subnuclei: the subpostrema and the dorsomedial, commissural, and medial
subnuclei. The numerical density and size of somata in the 4 subnuclei were then quan-
tified with an unbiased dissector analysis. Calbindin-positive cells constituted subpopu-
lations of small non-GABAergic neurons preferentially localized in the subpostrema sub-
nucleus. The TH-positive cells constituted large neurons preferentially localized in the
medial subnucleus. GABAergic neurons constituted a subpopulation of small neurons,



preferentially localized in the commissural and medial subnuclei, which represented at
least 50% of small cells in these subnuclei. Thus, the GABAergic small neurons were
located around TH-positive large cells in the ventrolateral portion of the cNTS. This
finding, in combination with the results of previous studies in the rat cNTS showing that
large cells originate efferents from the cNTS, suggests that GABAergic small neurons in
the commissural and medial subnuclei regulate output from the cNTS.

Postnatal development of axosomatic synapses in the rat NTS: dorsal and ventral subnu-
clei differences

Inhibitory axosomatic synapses can effectively suppress the excitability of postsynaptic
cells. It is important to examine the development of inhibitory axosomatic synapses to
understand the maturation of information processing. The cNTS, which regulates the
autonomic system, consists of several subnuclei. In the present study, development of
axosomatic synapses in the dorsal and ventral subnuclei was examined with electron
microscopy. In the dorsal subnuclei, the percentage of GAD-positive terminals on the
somata, the percentage of small cell somata with synapses, and axosomatic synapse den-
sity decreased markedly from P5 to P10. In the ventral subnuclei, the percentage of
GAD-positive terminals on the somata, the percentage of small or large cell somata with
synapses, and axosomatic synapse density were maintained or increased from PS5 to
P10. Thus, the decrease of inhibitory axosomatic synapses in the dorsal subnuclei might
facilitate maturation of fine receptive areas for peripheral inputs, whereas the increase of
inhibitory axosomatic synapses in the ventral subnuclei might facilitate the establishment
of an effective regulation system for cNTS output.

Publications

Negishi Y, Kawai Y. Geometric and functional Negishi Y, Kawai Y. Geometric and functional
relationships in visceral sensory nucleus. J architecture of visceral sensory microcir-
Physiol Sci 2011; 61 Suppl: S278. cuitry.  Neurosci Res 2010; 68 Suppl 1: €392.



Department of Anatomy (Histology and Embryology)

Masataka Okabe, Professor Hisashi Hashimoto, Professor
Toshiaki Tachibana, Assistant Professor Hideaki Suzuki, Assistant Professor
Yasuyo Shigetani, Assistant Professor

General Summary

Our group is interested in the developmental and evolutionary aspects of human
organs. By comparing organ development in humans and other vertebrates, we are
attempting to reconstitute the evolutionary path that each of our organs has taken, at both
the molecular and morphological levels, thus identifying fundamental molecular mecha-
nisms that shape each organ.

Research Activities

Acquisition of glial cells missing 2 enhancers contributes to a diversity of ionocytes in
zebrafish

Glial cells missing 2 (gcm2) encoding a GCM-motif transcription factor is expressed in
the parathyroid gland in amniotes. In contrast, gcm?2 is expressed in pharyngeal pouches
(a homologous site of the parathyroid), gills, and H'-ATPase-rich cells (HRCs), a subset
of ionocytes on the skin surface of the teleost zebrafish. Ionocytes are specialized cells
that are involved in osmotic homeostasis in aquatic vertebrates. Here, we show that
gem?2 is essential for the development of HRCs and Na'-Cl™ cotransporter-rich cells
(NCCCs), another subset of ionocytes in zebrafish. We also identified gem?2 enhancer
regions that control gcm?2 expression in the ionocytes of zebrafish. Comparisons of the
gem?2 locus with its neighboring regions revealed no conserved elements between zebraf-
ish and tetrapods. Furthermore, we observed gem?2 expression patterns in embryos of
the teleost fishes medaka (Oryzias latipes) and fugu (Fugu niphobles), the extant primi-
tive ray-finned fishes polypterus (Polypterus senegalus) and sturgeon (a hybrid of Huso
husoxAcipenser ruhenus), and the amphibian African clawed frog (Xenopus lae-
vis). Although gem2-expressing cells were observed on the skin surface of medaka and
fugu, they were not found in polypterus, sturgeon, or the African clawed frog. Our
results suggest that the acquisition of enhancers for the expression of gcm?2 contributes to
the diversity of ionocytes in zebrafish during evolution.

Novel ataxia mouse shows extensive neuropathological changes in the dorsal root gan-
glion neurons

We have investigated the neuropathological changes in the peripheral nervous system of
our novel ataxia mouse, which has a severe gait disorder of the hind legs. On transverse
sections of the lumbar spinal nerves, many vacuoles were found in nerve fibers. Longi-
tudinal sections showed swellings and vacuoles in both the spinal nerves and the nerve
roots. In the lumbar dorsal root ganglion, the perikarya of some of the larger neurons
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showed autolysis, whereas those of the smaller neuron appeared to be intact. The shape
of the lysed neurons was preserved, and some satellite cells encircled the neuron. No
inflammatory cell infiltration was observed. The autolysis of the larger neuron was also
found in the cervical and thoracic dorsal root ganglia. These results suggest that the gait
disorder of the hind legs of our novel ataxia mouse is caused by a neuropathy of proprio-
ception.

A novel method for analyzing tissue-specific epigenetic memory

This year we attempted to develop recombination-induced tag exchange (RITE), a genetic
method that induces a permanent epitope-tag switch in the C-terminal coding sequence of
H3.3, a histone H3 variant working as an active epigenetic memory, after a tissue-specific
induced activation of causes recombination (Cre) recombinase.

We constructed a vector that ubiquitously expresses hemagglutinin (HA)-tagged H3.3,
under a cytomegalovirus promoter without Cre recombinase. The existing Cre recombi-
nase HA-tag at H3.3 C-terminal was exchanged for a 3xFlag-tag.

First, this vector was applied to 293 cells with or without a Cre-expression vector. As
expected, HA-tagged H3.3 was incorporated in chromatin without Cre recombinase,
whereas Flag-tagged H3.3 was incorporated in chromatin with Cre recombinase.

Next, we constructed a RITE vector working under a muscle-specific creatine kinase
promoter by recombination with a bacterial artificial chromosome. We applied this
muscle-specific expression vector to the C2C12 cell line. After 7 days of differentiation
following transfection, HA-tagged H3.3 was incorporated in chromatin without Cre
recombinase, whereas Flag-tagged H3.3 was incorporated in chromatin with Cre recom-
binase.

Development of a new culture method for a precursor to the neural crest and pre-placodal
ectoderm

The vertebrate-specific structures neural crest and sensory placodes arise from a region of
the embryonic ectoderm that lies between the neural plate and the future epidermis. We
developed a new culture method for a precursor to both the neural crest and the pre-plac-
odal ectoderm; the cultured cells characteristically express DIx5, which is a neural plate
border specifier that non-cell-autonomously positions the neural crest shown by Slug/
SOX2/3 and the future epidermis shown by keratinl 9/GATA3. The original method for
producing the neural crest cells is to add bone morphogenetic protein (BMP) 4 into the
medium of grafts, which are dissected from the neural plates of stage 6 to 7 chicken
embryos. An additional recombinant protein, fibroblast growth factor (FGF) 2, leads to
increased expression of neural plate border-specific molecular markers D/x5, and moder-
ately increased expression of Six/ and Eya2, following morphological change to the sim-
ple squamous epithelium. The graft-derived cells also express Pitx2, Pax6, Msx1/2,
Pax3, and Brn3a, which are cranial placode markers in Hox-negative regions. When we
superadded FGF8 into the medium instead of FGF2, the graft transformed into the neural
crest cells. Addition of FGF8 into the medium on condition specific for producing the
pre-placodal ectoderm proved ineffective. The epithelial-like cells, therefore, are a pre-
cursor to the neural crest and the pre-placodal ectoderm in Hox-negative regions, and



11

they can conditionally be formed upon BMP4 and FGF2. The neural plate cultural sys-
tem would help clarify the complex array of genes involved in the programming of the
placode-specific identity.

Study of the diaphragm: Development and acquisition

The diaphragm is a muscular membrane present only in mammals. The diaphragm sepa-
rates the mammalian body cavity into the thoracic cavity and the abdominal cavity and
plays an important role in respiration. How the diaphragm develops is not clearly under-
stood, and research into its development would be useful for clarifying the cause of con-
genital diaphragmatic hernia. We marked muscle cells present in the diaphragm and
tried to understand how muscle precursor cells migrate into the diaphragm and the timing
of cell differentiation. In mouse embryo on embryonic day (E) 10.5, the muscle precur-
sor cells were detected from the upper part of the forelimb to the region of the heart. On
E12.5, muscle precursor cells had invaginated into a primitive diaphragm. On E14.5,
muscle cells were observed through the diaphragm, as is shown in textbooks of mouse
development. Muscle differentiation started from the dorsolateral side of the muscle
precursor and had been completed by E14.5. These results might be important for our
future studies to understand the development of the diaphragm.

Publications

Kuwahara H', Horie T', Ishikawa S', Tsuda C',
Kawakami S', Noda Y', Kaneko T', Tahara S',
Tachibana T, Okabe M, Melki J°, Takano R,
Toda T', Morikawa D', Nojiri H', Kurosawa H’,
Shirasawa T', Shimizu T' (‘Tokyo Metropolitan
Inst Gerontol, *Biol Mol Cell, *Juntendo
Univ). Oxidative stress in skeletal muscle causes
severe disturbance of exercise activity without

muscle atrophy. Free Radic Biol Med 2010; 48:
1252-62.

Murata Y', Tamura M', Aita Y', Fujimura K',
Murakami Y’, Okabe M, Okada N', Tanaka M'
(‘Tokyo Inst Tech, *Ehime Univ). Allometric
growth of the trunk leads to the rostral shift of the
pelvic fin in teleost fishes. Dev Biol 2010; 347:
236-45.
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Department of Molecular Physiology

Shigeru Takemori, Professor Maki Yamaguchi, Assistant Professor

General Summary

Our efforts have been concentrated on clarifying mechanisms for achieving biological
functions from the viewpoint of the cooperative interaction of water and proteins.

Research Activies

Utilization and disorders of water states in the vertebrate locomotive system

The locomotive systems of terrestrial animals should be strong enough to support posture
against gravity and compliant enough to enable economical movement. To extract gen-
eral strategies of vertebrate locomotive systems, we analyzed cartilage and skeletal mus-
cle and evaluated their water state by the use of a nuclear magnetic resonance (NMR)/
magnetic resonance imaging (MRI) technique that observes the relaxation process of tis-
sue water protons. Tissue water in both cartilage and skeletal muscle could be grouped
into several components on the basis of characteristic relaxation rates. Functional mod-
ulation of the tissues accompanied significant changes in the distribution of tissue water
among the components without marked changes in the characteristic relaxation properties
of each water component. Healthy cartilage of humans and pigs exhibited gradual dis-
tribution of the water fraction with slower relaxation rates: smaller in the layers near the
bone surface and larger at the synovial surface. Because water with the slower relax-
ation rates has been shown to be more strongly restricted by the structural proteins, this
gradual distribution is consistent with the mechanical robustness of the cartilage near the
bone surface and smooth gliding at the articular interfaces. We believe that both carti-
lage and skeletal muscle utilize the water state to realize their specific functions in loco-
motive systems.

Effect of pressure caused by subjects’ weight on MR images

The transverse relaxation process of muscle tissue as shown with MRI is a powerful indi-
cator of muscular activity in the field of rehabilitation and sports medicine. However,
the factors that affect the transverse relaxation process of muscle tissue are poorly under-
stood.

For example, MR images are normally obtained with the subjects lying on their backs,
but the effect of the pressure caused by their weights on MR images of the superficial
muscles, such as the gluteus maximus and the soleus, has not been investigated in
detail. To clarify this point, we acquired transverse relaxation processes of superficial
muscles and deep muscles with MRI and analyzed the results on the basis of our multiex-
ponential model for the water state in muscle tissue established by NMR measurements
of dissected muscle tissue from animals.

In both types of muscles, the transverse relaxation processes were successfully classified



13

into 2 exponentials with the characteristic time constants. In one of the superficial mus-
cle (soleus) with a longer time constant, the relative amplitude gradually increased after
the subjects lay on their backs. Because disturbing venous return with a rubber band did
not significantly increase the relative amplitude, an unknown mechanism, other than the
reasonable increase in the extracellular water volume caused by the weight of subjects, is
likely to be involved.

Water activity in the myofilament lattice evaluated by means of specific gravity measure-
ment

To evaluate the water activity within myofibrils, the specific gravity of myofibril suspen-
sions from rabbit psoas muscle was measured in the presence or absence of polyethyleng-
lycol. If polyethylenglycol does not penetrate the myofilament lattice, the specific grav-
ity of the supernatant after centrifugation of the myofibril suspension should be greater
than that of the myofibril suspension before penetration. Polyethylenglycol was found
to diffuse into the myofilament lattice at half of the external concentration, indicating that
the water activity within the myofilament would be different from that of the bulk water.

Structure of troponin mutant studied by X-ray diffraction

An E244D troponin T (TnT) mutant that causes hypertrophic cardiomyopathy is known
to increase maximal tension of cardiac muscle fiber (Ohtsuki et al., 2003). To clarify
how this mutation enhances the capacity for tension development, we performed X-ray
diffraction experiments with skinned muscle fibers in which endogenous troponin had
been replaced with wild-type or E244D TnT at BL15A at the Photon Factory (High
Energy Accelerator Research Organization, Tsukuba).

The characteristics of the troponin reflections in both fibers did not differ, suggesting sim-
ilar structural arrangement of E244D and wild-type TnT on thin filaments. The transi-
tion from resting to contracting states accompanied a larger change in the intensity ratio
of equatorial reflection (1,1/1,0) in E244D fibers than in wild-type fibers, indicating that a
larger fraction of myosin heads are recruited for contractile interaction in E244D fibers.
These results suggest that the rearrangement of local electrostatic bonding triggered by
the mutation brings about abnormal interactions between TnT and tropomyosin to cause a
larger shift of tropomyosin. This larger shift of tropomyosin would allow increased
recruitment of myosin heads to interact with actin and would enhance tension-develop-
ment capacity in the E244D mutant.
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General Summary

The main research interests of our department are the physiology of muscle contraction
and related subjects.

Research Activities

Depressed length-dependent activation in left ventricular muscles from a mouse model of
dilated cardiomyopathy

Cardiac sarcomeres produce greater active force in response to stretch, forming the basis
of the Frank-Starling mechanism of the heart. We have demonstrated that length-depen-
dent activation is coordinately regulated via thin filament “on-off” switching and titin-
based lattice spacing reduction. In the present study, we investigated how length-depen-
dent activation is altered in a knock-in (KI) mouse model of inherited dilated
cardiomyopathy (DCM) with a deletion mutation AK210 in the cardiac troponin T gene
(TNNT2). Skinned muscle preparations with a diameter of ~100 um were obtained
from left ventricular papillary muscles of KI and wild-type (WT) mice. An increase in
sarcomere length from 1.9 to 2.2 pm shifted the midpoint (pCas) of the force-pCa curve
leftward by~0.2 pCa units in WT muscles. In KI muscles, Ca*" sensitivity was lower
(as in Circulatory Research, 2007), and the sarcomere length-dependent shift of pCasy, i.e.,
ApCasy, was less pronounced, with a mean value of ~0.1 pCa units. The ApCas,, as
well as Ca”" sensitivity, became insignificant between WT and KI muscles following thin
filament reconstitution with the identical troponin complex (extracted from rabbit fast
skeletal muscle). It was also found that at a similar level of protein kinase A-dependent
phosphorylation of sarcomere proteins (e.g., troponin I), length-dependent activation was
still less pronounced in KI muscles than in WT muscles. The finding that only N2B titin
is expressed in both WT and KI muscles suggests that the depressed length-dependent
activation in KI muscles is coupled with a change in thin filament “on-off” regulation.

Microscopic analysis of spontaneous sarcomeric oscillations in neonatal cardiomyocytes
We have previously demonstrated that cardiac sarcomeres show spontaneous rhythmic
oscillations (SPOCs) under partial activation states, namely, at pCa ~6.0 (Ca-SPOC), or
at the coexistence of MgADP and Pi under the relaxing conditions (ADP-SPOC). We
have reported that the period of SPOCs (both Ca-SPOC and ADP-SPOC) in skinned
myocardium correlates with that of the resting heart rate in various animal species
(Sasaki, D. et al., 2005 and 2006). In the present study, we analyzed the SPOC proper-
ties in rat neonatal cardiomyocytes expressing a-actinin-green fluorescent protein (GFP)
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in the Z-lines. We found that Ca-SPOC occurred at pCa ~6.0 with a frequency of ~3
Hz after treatment with ionomycin. The measurement of intracellular Ca** with fluo-4
confirmed that Ca®" oscillations did not occur under our experimental conditions. As
found in adult cardiomyocytes, the sarcomeric oscillations consisted of quick lengthening
and slow shortening during Ca-SPOC. It was also found in untreated neonatal myocytes
that an increase in the frequency of electrical stimuli to the physiological level (i.e., 3-5
Hz) caused a phase shift of shortening and relengthening owing to enhancement of the
relengthening speed, resulting in the waveform being similar to that observed during
SPOC in ionomycin-treated cardiomyocytes. These results suggest that the auto-oscilla-
tory properties of cardiac sarcomeres may be involved in the regulation of cardiac beat.

Real-time imaging of single sarcomeres in the rodent heart

Numerous studies have been performed in tissues and cells to clarify the molecular mech-
anisms of myocardial contraction. However, because of a number of differences
between in vitro and in vivo conditions, the dynamics of myocardial sarcomere contrac-
tions in living animals is not yet understood. We developed a novel system allowing us
to conduct real-time imaging of single sarcomeres in the beating heart in vivo. First, to
estimate the magnitude of regional myocardial movement, we performed imaging of fluo-
rescent microspheres (diameter, ~1 pum) on the left ventricle of the beating heart of the
anesthetized rat. We found that the movement of fluorescent microspheres on the heart
took the form of an ellipse, with the major axis of 100 to 200 um, when blood pressure
and heart rate were within the normal range. Then, we caused green fluorescent protein
to be expressed at sarcomeric Z-discs (a-actinin) by using the adenovirus vector system in
adult rats and mice and performed real-time imaging of the movement of single sarco-
meres at a video rate (30 frames per second) under fluorescence microscopy. Sarcomere
length was found to be ~2.00 um in the isolated heart of the rat when perfused with
Tyrode’s solution containing 30 mM 2,3-butanedione monoxime (hence, during dias-
tole). This value is close to what was obtained previously by others under similar exper-
imental conditions using various experimental techniques, i.e., X-ray diffraction and two-
photon imaging. We also found that sarcomere length was ~1.7 and ~2.2 pm during
contraction and relaxation, respectively, in the isolated heart of the mouse. Experiments
are now underway to visualize the movement of single sarcomeres in the beating heart of
the anesthetized mouse.

Ca’* handling and contraction in cardiac papillary muscles with interstitial fibrosis

Cardiac fibrosis is a maladaptive response to pathophysiological conditions, such as car-
diac hypertrophy and ischemic heart diseases. However, the changes in Ca*" handling
and contraction in the cardiac muscle with interstitial fibrosis remains unclear. We cre-
ated pulmonary artery banding (PAB) rats for a model of cardiac hypertrophy. Four
weeks after operation, the right ventricular weight of PAB rats was significantly greater
than that of control rats, indicating right ventricular hypertrophy. Right ventricular pap-
illary muscles of the PAB rats were divided into the interstitial fibrosis group and the non-
fibrosis group, to compare with the control group using Masson Trichrome stain. To
measure tension with the intracellular Ca®' transients, we used the aequorin method. The
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peak Ca’" in both the interstitial fibrosis group and the nonfibrosis group was significantly
higher than that in the control group. However, peak tension in the interstitial fibrosis
group was significantly smaller than that in the nonfibrosis group or the control
group. The time to peak Ca?" in the interstitial fibrosis group was significantly longer
than that in the nonfibrosis group or the control group. The impairment of tension devel-
opment in cardiac muscle with interstitial fibrosis is believed to be due to a decrease in
the Ca®" sensitivity and a disturbance of the Ca*" release mechanism. However, asyn-
chronous activation of each cardiac myocyte in the fibrotic preparation, due to scarce cell-
to-cell communication, might be another mechanism.

Collaborative works with the Department of Cardiology

We attempted to observe the effects of endothelin-1on L-type Ca*' channels and its mech-
anisms. Endothelin- 1 expresses its effects through ET, receptors, and protein kinase-C
and Ca’'/calmodulin kinase II are involved in this signal transduction. The Ca*" leak
from sarcoplasmic reticulum (SR) is enhanced by stimulation of the sympathetic nervous
system through the protein kinase A-dependent phosphorylation of ryanodine recep-
tors. However, FKBP12.6, which modifies ryanodine receptors, is not involved in this
process.

The mechanism of dilated cardiac myopathy was investigated, and an angiotensin type 1
antagonist improved the prognosis and cardiac functions. However, the molecular
mechanisms have not been clarified, although phospholamban and the phosphorylation of
ryanodine receptors were not directly related.

Publications

Irving T', Wu Y?, Bekyarova T', Farman GP',
Fukuda N, Granzier H* (‘lllinois Inst Tech,
2Univ Arizona). Thick filament strain and inter-fil-
ament spacing in passive muscle: effect of titin-
based passive tension. Biophys J 2011; 100:
1499-508.

Song X', Kusakari Y, Xiao CY', Kinsella SD',
Rosenberg MA', Scherrer-Crosbie M', Hara
K®, Rosenzweig A', Matsui T' ((Harvard Med
Sch, *’Kobe Univ). mTOR attenuates the inflam-
matory response in cardiomyocytes and prevents
cardiac dysfunction in pathological hypertrophy.
Am J Physiol Cell Physiol 2010; 299: C 1256-66.
Terui T, Shimamoto Y', Yamane M', Kobiru-
maki F, Ohtsuki I, Ishiwata S', Kurihara S,
Fukuda N ('"Waseda Univ). Regulatory mecha-
nism of length-dependent activation in skinned
porcine ventricular muscle: role of thin filament
cooperative activation in the Frank-Starling rela-
tion. J Gen Physiol 2010; 136: 469-82.

Komukai K, O-Uchi J, Morimoto S, Kawai M,
Hongo K, Yoshimura M, Kurihara S. Role of
Ca?*/calmodulin-dependent protein kinase Il in the
regulation of the cardiac L-type Ca®* current during
endothelin-1 stimulation.  Am J Physiol Heart Circ
Physiol 2010; 298: H1902-7.

Reviews and Books

Fukuda N, Terui T, Ishiwata S, Kurihara S.
Titin-based regulations of diastolic and systolic
functions of mammalian cardiac muscle. J Mol
Cell Cardiol 2010; 48: 876-81.

Mizuno J', Morita S', Otsuji M’, Hanaoka K°,
Kurihara S (‘Teikyo Univ, *Univ Tokyo, *JR
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Research Activities

Cancer research

1. Glucose metabolism is another target for cancer chemoprevention. CD147 is known
as the accessory subunit of heteromeric lactate transporters, monocarboxylate transporters
(MCTs), known as the SLC16 family of solute transporters. The MCTs transport lactate
across the plasma membrane, and CD147-MCT interaction is required for expression of
MCT activity, as well as for trafficking the MCT molecules to the plasma mem-
brane. 3-Bromopyruvate (3-BrPA), a pyruvate/lactate analog, is a potent glycolytic
inhibitor and a candidate anticancer agent. Last year, 3-BrPA was shown to be trans-
ported into PC-3 cells through the CD147-MCT1 heteromeric lactate transporter complex
and to promote cell death using the MCT 1/small interfering RNA technique and the small
molecular MCT1 inhibitor. The cytocidal activity of 3-BrPA against several cancer cell
lines was enhanced under hypoxic conditions, because the expression of CD147 and
MCT]1 was higher than that under normoxic conditions. To confirm the molecular chap-
eron function of CD147, interacting proteins were screened with the co-immunoprecipita-
tion method. Results showed the existence of novel endogenous CD147-associated pro-
teins, matrix metalloproteinase (MMP) 3 and carbonic anhydrases (CA9 and CA12), in
addition to previously identified proteins, such as MMP1, MCT1, MCT4, and PDZ and
LIM domain 7.

2. Resistance of tumor cells to chemotherapeutic agents is a serious obstacle in cancer
therapy. A conjugate of doxorubicin and glutathione via glutaraldehyde (GSH-DXR)
strongly inhibited the glutathione S-transferase (GST) activity of many tumor cells
tested. The mechanism of action of GSH-DXR is induction of apoptosis via activation
of c-Jun N-terminal kinase by the binding of GSH-DXR to the active center of the
GSTP1-1 enzyme. This year, the cytotoxic effects of GSH-DXR-encapsulated poly-
meric micelles were examined. The GSH-DXR-encapsulated micelles exhibited potent
cytotoxicity against cancer cells. Further study will be performed to prepare a polymeric
micelle labeled with an anti-CD147 antibody for tumor targeting chemotherapy.

3. Six cell lines with epoxomicin resistance were established. The epoxomicin-resis-
tant cell lines are a reliable tool for therapeutic evaluation of proteasome inhibitors in pre-
clinical trials. Moreover, these cell lines may also be useful for clarifying mechanisms
of resistance to proteasome inhibitors and examining a wide variety of proteasomal func-
tions. In an epoxomicin-resistant human endometrial carcinoma cell line, Ishikawa vari-
ant, E-cadherin gene (CDH1) expression was suppressed via overexpression of zinc finger
E-box-binding homeobox (ZEB) 1, a transcriptional repressor of E-cadherin. Treatment
of parental Ishikawa cells with epoximicin immediately induced ZEB1, followed by tran-
sient suppression of E-cadherin expression.
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4. The incidence of ovarian clear cell adenocarcinoma is higher in Japan than in North
America or Europe. To develop new therapeutic strategies and to more effectively
administer current treatments, HAC2 cells were used to examine the relation between
intracellular glycogen accumulation, a conspicuous feature of ovarian clear cell adenocar-
cinoma; the expression of hypoxia-inducible factor (HIF) 1, the main regulator of cellular
metabolism in hypoxia; and the exhibition of chemoresistance under such condi-
tions. Expression of several proteins induced by hypoxia, such as HIFlalpha and HIF1
downstream targets, containing glucose transporter isoforml, hexokinase II, pyruvate
dehydrogenase kinase 1, and MCT4, were significantly elevated. Hypoxia also induced
glycogen accumulation in the cells.

Other research

1. Pharmaceutical plasma products play important roles in controlling many disorders
in clinical medicine. However, plasma products are associated with many risks, such as
known and unknown infections, because they are usually produced from donated
blood. It is an important to supply such pharmaceutical plasma products safely and in
sufficient quantities. Our project to produce a large quantity of high-quality human
albumin and fibrinogen using a well-defined human hepatocyte cell line cultivated in a
radial flow bioreactor has been successful. Concanavalin A affinity-crossed immuno-
electrophoresis showed the microheterogeneity of N-linked sugar chains in fibrinogen.

2. Using methods to purify and identify ubiquitinated proteins in biological materials,
several ubiquitin-protein conjugates in Tris-saline-soluble and Tris-saline-insoluble but
2% sodium dodecylsulfate-soluble fractions were analyzed from cadmium-exposed
human proximal tubular HK-2 cells. Treatment of HK-2 cells with a sublethal concen-
tration of cadmium induced augmentation of water-insoluble but sodium dodecylsulfate-
soluble ubiquitin-protein conjugates and insolubilization of the transcription factor signal
transducer and activator of transcription (STAT) 6 and, thus, a decrease in normal mole-
cules. To clarify the molecular mechanism of cadmium toxicity to renal tissue, a mouse
model of cadmium nephropathy was established in which dose-dependent pathological
lesions develop in the renal cortex, and the ubiquitin-protein conjugates in renal tissues
were analyzed. Large amounts of the weakly soluble ubiquitin-protein conjugates were
produced by cadmium treatment in a dose-dependent manner. Cadmium-induced struc-
tural changes in renal STAT6 molecules were also observed. These results support the
findings of previous cell culture studies, and the structural damage of cellular proteins,
which is caused by cadmium exposure, seem to be involved in the expression of renal cel-
lular toxicity in vivo.

Publications
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General Summary

Polyamines (putrescine, spermidine, and spermine) are ubiquitous biogenic amines that
bind to nucleic acids and play essential roles in DNA replication and gene expres-
sion. They are also involved in various cellular processes, such as apoptosis, autophagy,
and control of ion channels. Cellular polyamine contents are maintained by a feedback
mechanism involving the key regulatory proteins antizymes (AZs). AZs are expressed
by translational frameshifting in a polyamine-dependent manner and negatively regulate
cellular polyamines. AZ is widely conserved in eukaryotes. In mammals there are 3
AZ isoforms (AZ1-3). AZs are further regulated by proteins termed antizyme inhibitors
(Azins). Our goal is to clarify the mechanism and biological significance of the elabo-
rate regulatory system and to develop polyamine-related research tools.

Research Activities

Protective effect of AZ1 against over-intake of polyamines

Because polyamines are essential for normal cell function and because the polyamine
content in tissues declines with age, polyamines have been evaluated as possible antiag-
ing agents. On the other hand, excess polyamines are known to be harmful. We have
shown that elevated levels of putrescine in AZ1-knockout mice disturb ontogenesis and
hematopoietic cellular differentiation. To investigate the potential protective role of
AZ1 against over-intake of polyamines, we performed a long-term feeding experi-
ment. Adult AZ1-deficient mice and control mice were fed composite meals containing
a high dose of polyamines (25 times that of normal meal) for 1 year. At the end of the
experiment, animal tissues were subjected to biochemical or morphological examina-
tions. Although no difference was found in body weight or life span between the groups,
multiple tumors developed in the livers of only AZ1-deficient mice. The result suggests
that AZ1 plays a protective role against tumorigenesis induced by over-intake of poly-
amines.

Mechanism and significance of c-Myc degradation mediated by AZ2

AZ binds to ornithine decarboxylase (ODC), a key enzyme for polyamine biosynthesis,
triggering degradation of the enzyme by proteasomes. It has also been reported that
AZ1 binds to and destabilizes various proteins other than ODC. Last year we found that
AZ2 binds to c-Myc and accelerates its degradation in cultured cells. We further inves-
tigated the mechanism and biological significance of AZ2-mediated c-Myc degrada-
tion. Antiproliferative signals are known to accelerate proteasomal degradation of
c-Myc via a mechanism that requires phosphorylation at 2 amino acid residues, threonine
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58 and serine 62, and subsequent polyubiquitination of c-Myc by a ubiquitin ligase
termed F-box and WD repeat domain-containing 7 (FBW7). To characterize the AZ2-
mediated c-Myc degradation, we used a mutant c-Myc in which the 2 residues are substi-
tuted with alanine (T58A/S62A). In cultured cells, the TS8A/S62A mutant was destabi-
lized by coexpressed AZ2, but not by FBW7, suggesting that AZ2-mediated c-Myc
degradation is independent of polyubiquitination. The significance of AZ2-mediated
c-Myc degradation was investigated in UV-irradiated cells, because UV-induced c-Myc
degradation is mediated, at least in part, by an ubiquitin-independent pathway. We
observed that c-Myc degradation was accelerated by UV irradiation and that the accelera-
tion was suppressed by knockdown of AZ2 through RNA interference. Thus, AZ2 likely
mediates c-Myc degradation with certain stresses, such as UV irradiation.

Fluorescent visualization of cancer cells by monitoring intracellular polyamines

Cancer cells generally contain elevated levels of polyamines. We are developing a novel
method to visualize cancer cells by combining the polyamine-dependent frameshift mech-
anism of AZ, an endogenous cellular polyamine sensor, and the fluorescent protein tech-
niques. The frameshift signal sequence of AZ1 messenger (m) RNA, either single or in
tandem, was inserted between 2 fluorescent proteins, enhanced cyan fluorescent protein
(ECFP) and Keima-Red, so that the ECFP-Keima-Red fusion protein was synthesized
only under high-polyamine conditions. The constructs were introduced into mammalian
cultured cells and analyzed with fluorescent microscopy. We observed fluorescence of
both ECFP and Keima-Red in the transfected cells, but the intensity of Keima-Red fluo-
rescence did not correspond to the polyamine concentration. The system should be
improved by utilizing more appropriate AZ1 frameshift signals to gain sensitivity to poly-
amines.

Expression analysis of Azinl

Azinl is a homolog of ODC that positively regulates cellular polyamines by binding to
and inhibiting AZs. Cellular levels of Azinl change with growth stimuli or tumorigene-
sis and are regulated by polyamines. To clarify the mechanism of transcriptional regula-
tion of Azinl, we analyzed various transcripts caused by alternative initiation and splicing
in both wild-type mice and homozygous Azin! gene trap mice. The gene trap mice have
a partially lethal condition with decreased tissue levels of ODC and putrescine. How-
ever, Northern blotting detected a certain level of Azin/ mRNA remaining in the homozy-
gous gene trap mice, and Western blotting analysis revealed that embryonic fibroblasts
from the homozygous gene trap mice contained Azinl protein at a level 20% to 30% of
that in wild-type controls. These results raised the possibility that alternative forms of
Azinl mRNA are transcribed to skip the trapping insertion. Therefore, we determined
transcriptional start sites (TSSs) of Azinl gene using the oligo-capping method and the
reverse transcriptase-polymerase chain reaction with primers designed after the TSS data-
base. The analyses revealed that the Azin/ gene trap mice contain a small amount of the
full-length transcript and a large amount of a transcript lacking exon 2, both starting from
the authentic TSS. In addition, the gene trap mice express alternative transcripts with
exon 3, which are minimally utilized in wild-type mice. The expression of the tran-
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scripts with exon 3 showed a tissue-specific pattern. Furthermore, other forms of alter-
native spliced transcripts were detected in both wild-type mice and gene trap
mice. Some of the transcripts did not contain translational regulatory elements of poly-
amines or were expected to encode a form of Azin/ lacking the AZ-binding
domain. These results, together with previous findings, demonstrate the complicated
regulation of Azinl expression.

Development of a cancer diagnostic system with RNA aptamer for polyamines

RNA aptamers are functional RNAs that bind to their target biomolecules with high affin-
ity and can distinguish similar chemical structures. We aimed to develop a simple diag-
nostic system for cancer using RNA aptamers for polyamines, which are promising bio-
markers for cancer. Last year we isolated an RNA aptamer with high affinity for
spermine (spermine aptamer). To determine the binding specificity of the spermine
aptamer, we compared the affinity of the aptamer to spermine and related amines with the
systematic evolution of the ligand exponential enrichment (SELEX) method. The
spermine aptamer was shown to have specificity to linear tetra-amines that contain pri-
mary amines at both ends and 3 or 4 carbon atoms between amine moieties. Next, we
made an affinity column with immobilized spermine aptamer and performed a semiquan-
titative analysis of spermine in the solution. It detected spermine with a range of 0.01 to
3 mM. In addition, the spermine aptamer was labeled with fluorescein and used to visu-
alize spermine in the solution under UV light.

Publications
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General Summary

The research interests of the Department of Pharmacology include:

1) Synaptic transmission and its modulation in the basal ganglia and basal forebrain
(Toshihiko Momiyama)

2) Respiratory neural activities in Xenopus (Naofumi Kimura)

3) Design of secretory proteins (Yuji Ohno)

4) Analysis of the mechanisms underlying histamine release from human-derived mast
cells (Haruhisa Nishi)

5) High-frequency firing of cerebellar mossy fibers (Taro Ishikawa)

6) The basic mechanism of a ketogenic diet: purinergic autocrine regulation of CA3
pyramidal neurons (Masahito Kawamura)

7) Visual response in the cerebellar paraflocculus (Misa Shimuta)

Research Activities

Synaptic transmission and its modulation in the basal ganglia and basal forebrain
Slice-patch-clamp electrophysiological studies were performed to analyze synaptic trans-
mission, its modulation by neuromodulators, and their developmental change in the
nigrostriatal or mesolimbic dopaminergic system and the cholinergic system of the basal
forebrain. These systems are involved in various psychological functions and their dis-
orders, including Parkinson disease and Alzheimer disease. The regulation of output
from these systems to the cerebral cortex was also studied.

Another issue is the regeneration of synapses and local circuits after basal ganglia-related
disorders. Electrophysiological, morphological, and behavioral studies were performed
to clarify the mechanisms and time course of the reconstruction of synaptic organization
and transmission and the functions of whole animals in Parkinson disease model rats and
cerebral ischemia model rats. In addition, the role of the phosphatidylinositol system in
basal ganglia synaptic transmission was analyzed.

These basic analyses could lead to the identification of the mechanisms underlying the
related disorders mentioned above and to the development of novel therapeutic tools.

Respiratory neural activities in Xenopus

Aquatic pipid frogs have several interesting characteristics from the viewpoint of com-
parative respiration physiology. Unlike other anurans, pipids lack the buccal ventilatory
cycle, exhale air from the lung before aspirating air into the buccal cavity, and have the
inherent muscles that may be homologous to the mammalian diaphragm. To study the
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mechanism of the lack of the buccal cycle, respiratory motor activities were recorded
from the isolated brainstem-spinal cord preparations of Xenopus laevis. The intermittent
lung ventilation-like burst complexes occurred in the cranial nerves V and X, the hypo-
glossal nerve, and the third spinal nerve innervating the “diaphragm.” The buccal venti-
lation-like activity occurred in the cranial nerves V and X but did not appear in the hypo-
glossal nerve or the third spinal nerve of Xenopus. These results suggest that the
brainstem of Xenopus is capable of buccal oscillation but partly lacks the motor output.

Design of secretory proteins

We found that almost all mouse interleukin 31 was secreted from human embryonic kid-
ney cells when the protein was obligatorily expressed in cells transfected with a mamma-
lian expression plasmid with the cytomegalovirus promoter. We then confirmed that the
fusion protein of enhanced green fluorescent protein with the cytokine was also efficiently
secreted. As we investigated the secretory sequences, N-terminal sequences of interleu-
kin 31 from signal peptides to the first glycosylation site (SG sequences) could be cru-
cial. Furthermore, we examined the fusion proteins of p53, which has nuclear localiza-
tion signal sequences with SG sequences, and aquaporine, which is a membrane protein
with SG sequences. We were able to design some secretory proteins associated with SG
sequences.

Analysis of the mechanisms underlying histamine release from human-derived mast cells
To further study the function of extracellular purines and their purinergic receptors and
the effects they may have on type I allergies, LAD2, a human mast cell-derived cell line,
was introduced and successfully cultured in our laboratory. LAD?2 cells were used in the
following types of experiments: studies of cell activation by definitive antibodies and
antigens, detection of messenger RNA for purinergic receptors, pharmacological assays
of the effects of extracellular purines on both mast cell products (histamine and beta-hex-
osaminidase) and intracellular Ca®>" mobilization, and RNA interference studies of knock-
down procedures of intracellular proteins using originally constructed short hairpin RNA
plasmids.

The results of these experiments suggest that activation of the FceRI (allergic stimulation)
in LAD2 cells followed by increases in intracellular Ca*" is enhanced by activation of
phosphoinositide 3 kinase. This finding suggests a role for purinergic receptors in aller-
gic stimulation in LAD2 cells.

High-frequency firing of cerebellar mossy fibers

Somatosensory signals from the facial area of rodents are delivered to the cerebellum via
pontocerebellar and trigeminocerebellar pathways. Projection fibers of these pathways
form mossy fibers, which terminate in the granule cell layer of the cerebellar cortex. It
has been previously reported that somatosensory stimulation to the whiskers and the peri-
oral skin triggers burst firings of the mossy fibers and that the instantaneous frequency of
such burst action potentials can exceed 700 Hz. What is not known, however, is which
of the cerebellar afferent pathways conducts such high-frequency firings. Therefore, we
investigated firing properties of projection neurons of the pontine nuclei (PN) and the tri-
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geminal nuclei (TrgN) in acute slice preparations. During depolarizing pulses, PN neu-
rons did not fire the high-frequency action potentials but showed regular firings with
moderate accommodation. The maximum instantaneous frequency of individual PN
cells did not exceed 700 Hz. In contrast, TrgN neurons showed burst firing, which had a
high instantaneous frequency exceeding 700 Hz in a subset of cells. These results sug-
gest that the high-frequency firings of cerebellar mossy fibers are direct signals from the
TrgN but not from the PN.

The basic mechanism of a ketogenic diet: A purinergic autocrine regulation of CA3 pyra-
midal neurons

A ketogenic (low-carbohydrate high-fat) diet has been used successfully to treat pediatric
and medically refractory epilepsy. The mechanisms underlying the success of ketogenic
diet therapy, however, are not well understood. A ketogenic diet has been reported to
increase ATP concentration in the central nervous system and causes mild hypoglyce-
mia. To clarify the role of extracellular purines underlying the anticonvulsant effect of
the ketogenic diet, whole-cell voltage clamp recordings were made from CA3 pyramidal
neurons in acute hippocampal slices of rats. Under conditions of reduced extracellular
glucose and high intracellular ATP concentrations, CA3 pyramidal neurons hyperpolarize
themselves via direct ATP release through pannexin-1 channels with the subsequent acti-
vation of adenosine A; receptors. This autocrine regulation might be an important
mechanism underlying the success of a ketogenic diet.

Visual response in the cerebellar paraflocculus

Our previous studies have revealed that the cerebellar paraflocculus receives remarkable
visual signals and that around 80% of the granule cells in this area respond to visual stim-
uli. However, responses of the Purkinje cells in this area have not been investi-
gated. Thus, we made recordings from the Purkinje cells of anesthetized rats. The
results indicate that visual stimuli trigger a change in the frequency of “simple spikes” of
Purkinje cells. We are now investigating what kind of visual stimulation can evoke
“complex spikes” of Purkinje cells.
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General Summary

The research projects of our department focus on studies of the pathogenesis, histogene-
sis, morphogenesis, and clinical pathology of neoplastic and nonneoplastic human dis-
eases by means of light and electron microscopy, morphometry, immunohistochemistry,
and gene analysis.

Research Activities

Pathology of the liver

Oxidative stress in alcoholic fatty liver, nonalcoholic fatty liver, and nonalcoholic
steatohepatitis in the early and late stages was investigated immunohistochemically.
8-Hydroxydeoxyguanosine was used as a marker of oxidative stress. This stress marker
was expressed in fine granular fashion, especially around fat droplets in the cytoplasm, by
hepatocytes in the early stage and was expressed in fine to rough granular fashion in the
cytoplasm of macrophages in the late stage. This finding indicates that oxidative stress
in the late stage is involved in the transition from fatty liver to steatohepatitis.

We continued an immunohistochemical study of the origin of proliferative ductules in
cholestatic liver damage caused by obstructive jaundice. On the basis of the results of
immunohistochemical studies with cytokeratin (CK) 7, CK19, and hepatocyte antigen, we
have concluded that proliferating ductules originate from hepatocytes by direct transdif-
ferentiation. In the present study coexpression of CK7 and hepatocyte antigen was con-
firmed by immunofluorescence. In the cases of successful biliary drainage we found
marked decreases in the numbers of hepatocytes coexpressing CK7 and hepatocyte anti-
gen, cessation of ductular proliferation, disappearance of proliferating ductules, and
remaining proliferating ductules strikingly similar to preexisting ductules. Such histo-
logic changes indicate restructuring of the biliary drainage system, that is, the process of
self-assembly of histologic structures in a thermodynamic nonequilibrial system.

We continued a study with a histologic reconstruction method of the process of fibrosis in
nonalcoholic steatohepatitis. As the extent of fibrosis progressed, especially in the mid-
dle stage of fibrosis, it became more and more evident that bandlike fibrous connections
between central vein areas in adjacent lobules surrounded the portal tracts. In contrast
to the change in centrilobular areas, the portal area showed a tendency to be preserved
until this stage. It is also noteworthy that arteries developed strikingly in fibrotic areas
around the veins in the middle stage.
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Renal pathology

Additional research focusing on pathologic variables was performed to compare the
Oxford classification of immunoglobulin (Ig) A nephropathy with the Japanese classifica-
tion. In this study a Japanese cohort was investigated retrospectively using the Oxford
research method. We found that the Oxford classification of IgA nephropathy was not
applicable to a Japanese cohort because of the differences in some variables of both clas-
sifications. A new international classification is expected to be applicable to a Japanese
cohort.

Interobserver reproducibility between 4 Japanese pathologists was assessed by means of
intraclass correlation coefficients with reference to the Oxford and the Japanese classifi-
cations of IgA nephropathy. Specimens used were from 90 cases with IgA nephropathy
from 15 institutions. Good reproducibility was obtained for the histologic severity of
the Japanese classification and the Oxford classification.

Cystic renal cell carcinoma was investigated. Lesions with cystic changes occupied the
renal cell carcinoma in various proportions up to 100%. Cases in which more than 50%
of cystic renal cell carcinoma was occupied by cystic lesions showed no metastasis and a
good prognosis.

Age-associated renal histologic changes were investigated. Forty-five kidneys obtained
at autopsy were used for morphometric analyses. Results were as follows. The mean
density of glomeruli (per cm?) was more than 4,000 in fetuses but then gradually
decreased to 10 to 20 in adults in their 20s. The mean diameter of glomeruli was 60 um
in newborns, 100 um in infants, 130 um in persons in their 20s, and 160 um in persons in
their 60s and 70s. The mean ratio of the glomeruli to the cortical area was 0.6% in
infants and 0.2% to 0.3% in teenagers and older groups. The average number of tubules
was 2,000 per mm” in newborns and 1,000 per mm” in teenagers and older age groups.

Gastrointestinal pathology

Risk factors for the metastasis of esophageal superficial carcinoma to lymph nodes were
investigated using 203 surgically resected tumors. Our aim was to expand the applica-
tion of endoscopic mucosal resection and to avoid subsequent redundant surgical resec-
tion. Lymphatic channels were immunohistochemically stained with D2-40, and blood
vessels were stained with Elastica-van Gieson stain and immunohistochemical stains for
CD31 and CD34. Multivariate statistical analysis showed that both blood vessel inva-
sion and lymphatic invasion, which were diagnosed immunohistochemically, were most
strongly correlated with lymph node metastasis. The negative predictive value was
94.6%.

Lung pathology

Central emphysema was investigated with thick histologic sections (50, 70, 100, and 150
um) stained with Masson’s Trichrome and Elastica-van Gieson to clarify the morphogen-
esis. Microscopic examination showed the stepwise histologic features of alveolar
destruction. In the early stage we recognized solitary fenestrae of various size in an
alveolar wall in the center of the acinus. They fused to form larger fenestrae that occu-
pied the whole area of alveolar walls. As the alveolar change progressed, only the
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strands containing thick elastic fibers were left in the alveolar area. On the other hand,
the same change took place in the alveolar wall attached to the bronchovascular bun-
dles. As a result, the bronchioles came to lose the support of alveolar walls. The lung
structure is normally supported by the tension of the elastic and collagen fiber continuum
(the fiber system). It is conceivable that the diseased alveolar area gradually changed to
cysts owing to both the destruction of the fiber system and the effect of pressure gener-
ated by air flow.

Urogenital pathology

Pathologic stage pT1 urinary bladder cancer showed a wide range of histologic features,
from microinvasion to widespread submucosal invasion. Cases of pT1 urinary bladder
cancer were classified into 3 groups, that is, pT1a, pT1b, and pTlc, according to the depth
of invasion. We analyzed the differences among the 3 groups concerning the period of
no symptoms, the period of no deterioration, and the survival time. The period of no
deterioration was significantly shorter in the pTc group than in the pTa group. We con-
clude that the subclassification is useful for prognostic evaluation of patients.

Breast pathology

A total of 191 cases of borderline malignancy of breast cancer were investigated with
immunohistochemical studies for actin, p63, and CD10. If cells positive for these mark-
ers were distributed throughout the entire intraductal proliferative lesion, papilloma was
diagnosed. However, if positive cells were localized along the margin of the intraductal
proliferative lesion, determining whether the lesion was benign or not was difficult. Fur-
ther investigation is needed to solve this problem.

Oncology

We have previously clarified that 8q22-23.2 is a candidate chromosomal region involved
in the development and metastasis of hepatocellular carcinoma. This time we tried to
identify candidate genes within that region of the chromosome. Gene analysis, however,
identified no significant mutation in more than 10 candidate genes, including DLC1 and
MTUSI1. Possible future subjects of investigation to solve the problem are messenger
RNA and protein expression involved in gene function.

Other topics

We reported an autopsy case of Fabry disease. Deposition sites of glycolipids were
identified with immunohistochemical staining for Gb3. These sites included cardiac
muscles and epithelial cells of the renal glomerulus and tubules and endocrine organs,
such as the pituitary gland, adrenal gland, and pancreas. The latter had not yet previ-
ously been identified as deposition sites. Therefore, further investigation is needed to
confirm deposition in the latter sites.

We reported a case of pulmonary meningioma that appeared after an intracranial menin-
gioma had been resected. Both meningiomas were benign (grade 1). We compared our
case to similar cases previously reported. On the basis of the clinical course and the
morphology of tumors, we concluded that the pulmonary meningioma was not a primary
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tumor but rather was a metastasis from the intracranial meningioma.
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General Summary

Human herpesvirus (HHV-) 6 is capable of establishing a lifelong latent infection of their
host, is reactivated frequently. We are studying the molecular mechanism of latency and
pathogenesis of HHV-6, and find a novel latent protein of HHV-6 which associate with
chronic fatigue syndrome (CFS) and mood disorders. We are also attempting to apply
HHV-6 and HHV-7 as tools for studying the mechanism of fatigue and as viral vectors
for gene therapy.

Fatigue is an indispensable biological “alarm” for avoiding the state of exhaustion that is
caused by severe stress and overwork and might also induce a variety of diseases. We
have investigated the molecular mechanisms of HHV-6 and HHV-7 reactivation, which is
known to be stimulated by fatigue, and identified the molecule that can induce viral reac-
tivation during fatigue.

Using our understanding of herpesvirus reactivation, we have developed a method for
measuring the accumulation of fatigue by determining the amount of a HHV-6 and HHV-
7, which are reactivated and released into the saliva.

Research Activities

Identification of small protein encoded by the intermediate transcript of HHV-6 1 as a
novel latent protein of HHV-6 associated with CFS and mood disorders

HHV-6 has exhibited the most promise as a candidate for a CFS-associated virus. We
identified the novel HHV-6 latent transcript that was expressed during the relatively acti-
vated latent stage (intermediate stage) of HHV-6 latency. This transcript encoded the
small open reading frame named small protein encoded by the intermediate transcript of
HHV-6 (SITH)-1. In the present study we aimed to determine how SITH-1 is involved
in CFS. In addition, to determine the function of SITH-1 in the brain, we analyzed the
behavior of mice whose brains expressed SITH-1.

We studied the expression of SITH-1 by examining the prevalence of anti-SITH-1 anti-
bodies in patients with CFS or mood disorders and in healthy persons. Antibodies were
detected by means of indirect immunofluorescence and enzyme-linked sorbensorbent
assay (ELISA). Next, an open reading frame of SITH-1 was linked downstream of a
glial fibrillary acidic protein promoter and was expressed in glial cells of mice with an
adenovirus vector. As they matured, the mice were analyzed with the tail suspension
test and for prepulse inhibition and locomotor activity.

With the indirect fluorescent antibody method, rates of positivity for anti-SITH-1 antibod-
ies were high in patients with CFS or mood disorders. In addition, the results of ELISA
were highly correlated with those of indirect immunofluorescence. In behavioral experi-
ments, 3-week-old SITH-1 mice showed decreased immobility time on the tail suspension



32

test and showed impaired prepulse inhibition. Meanwhile, 5-week-old SITH-1 mice
showed a decrease in spontaneous motor activity and an increase in immobility time on
the tail suspension test. Therefore, astrocytes exposed to SITH-1 seem to play a major
role in the depressive and manic-like behavior of mice. These results suggest that
SITH-1 is involved in the onset of mood disorders.

Application of HHV-6 as a gene therapy vector

HHV-6 is a lymphotropic virus that causes mild disease and has thus attracted interest as
a viral vector for gene therapy. We have generated a recombinant HHV-6 virus named
H6R28. In the present study, we used the recombinant HHV-6 as a gene therapy vector.
In H6R28, HHV-6 U2-U8 genes were replaced with therapeutic genes and selection
markers. H6R28 and the wild-type virus showed similar levels of viral replication in the
phytohemagglutinin-stimulated umbilical cord blood mononuclear cells. On the other
hand, replication of H6R28 was significantly impaired in adult human T cells, which is
considered advantageous for developing a viral vector.

We generated a replication-defective HHV-6 vector expressing short hairpin RNA driven
by a U6 promoter directed against the cellular molecule CD4 and human immunodefi-
ciency virus (HIV)-1 core protein p24 Gag. In adult human T cells infected with the
HO6R28 expressing short hairpin RNA, fluorescence-activated cell sorter (FACS) analysis
showed greater than 90% infectivity in both CD4-positive T lymphocytes and CD8-posi-
tive T lymphocytes. In infected cells a 90% decrease in CD4 expression and an 83%
decrease in HIV-1 p24 expression were observed.

Replication-defective H6R28 showed a moderate infection rate in mature dendritic cells
(DCs), a finding that suggests H6R28 could be used for anticancer DC therapy. In
infected DCs, FACS analysis showed the stable expression of HLA-ABC and HLA-DR,
which are usually down-regulated in herpesvirus-infected cells. These findings suggest
that antigen-presenting capacity was maintained in DCs infected with replication-defec-
tive HHV-6. Therefore, we believe that HOR28 shows great promise as a gene therapy
vector for acquired immunodeficiency syndrome and cancer.

Molecular mechanism and major cause of fatigue

Fatigue is an indispensable biological alarm to avoid the exhaustive state caused by
severe stresses and overwork and might also induce a variety of diseases. Different
types of fatigue might share a common mechanism.

For years many scientists thought that lactic acid caused fatigue. However, it is now
understood that lactic acid itself does not cause fatigue, because lactic acid is a key sub-
stance for providing energy and because the acidity produced by a build-up of lactic acid
helps prevent muscle fatigue. Thus, the molecular mechanisms of fatigue remain
unclear.

We have investigated the molecular mechanism of herpesvirus reactivation, which is
stimulated by fatigue, and identified the molecule that can induce viral reactivation during
fatigue. The molecule was up-regulated more than 10-fold with fatigue induced by
forced swimming or sleep deprivation.

Our study describes a novel signal transduction pathway for fatigue and its relationship
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with possible fatigue-causing substances, such as cytokines, and oxidative stress.
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General Summary

Research projects of our department have focused on: 1) the role of fibronectin-binding
proteins (FNBP) A and B in staphylococcal infection, 2) the analysis of Staphylococcus
aureus biofilm formation and detachment, and 3) the molecular mechanisms of bacterial
ATP secretion.

Research Activities

Role of FnBPA and FnBPB in in vitro cellular infections and in vivo septic infections by S.
aureus

FnBPA and FnBPB are important adhesins for S. aureus infection. We constructed
strains with mutations of fnbA or fnbB or both from S. aureus SH1000, which possesses
intact »sbU, and studied the role of these adhesins in in vitro and in vivo infections. In
intravenous infection, all fnb mutants caused a marked reduction in the colonization rate
and the mortality rate of mice. The fnbB mutant caused a more severe decrease in body
weight than did the fnb4 mutant. Serum levels of interleukin 6 and nuclear factor
(NF)-«B activation in spleen cells were markedly reduced in fnbA or fnbA/B mutant infec-
tions; however, there was no significant reduction in fnbB mutant infections. In in vitro
cellular infection, FnBPA was shown to be indispensable for adhesion to and internaliza-
tion by nonprofessional phagocytic cells upon ingestion by inflammatory macrophages
and NF-kB activation. However, both FnBPs were required for efficient cellular
responses. The results showed that FnBPA is more important for in vitro and in vivo
infections; however, cooperation between FnBPA and FnBPB is indispensable for the
induction of severe infection resulting in septic death.

Analysis of biofilm detachment factor secreted by S. aureus

The bacteria within the biofilm matrix are protected from the host immune system and
from antibiotic attack. Therefore, finding the biofilm-disassembling substance might
prove widely useful in medical and industrial applications for preventing or eradicating
biofilms. The biofilm matrix formed by S. aureus is composed of protein, polysaccha-
rides, and DNA. We found that S. aureus secreted the factor that detaches its own bio-
film. The culture supernatant of S. aureus also detached the biofilms of Staphylococcus
epidermidis, methicillin-resistant S. aureus (MRSA), Pseudomonas aeruginosa, and
Escherichia coli, which are causative bacteria of biofilm infections. The molecular
weight of the factor responsible for the detachment effect is less than 500 Da. On-going
study focuses on identifying the factor.
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Identification and spatiotemporal dynamics of'S. aureus biofilm matrix proteins

All biofilms contain an extracellular matrix that holds cells together. This matrix is
often composed of polysaccharide biopolymers along with extracellular DNAs and pro-
teins. Although proteinaceous components of the S. aureus biofilm matrix could be tar-
gets for vaccine development, they are largely unknown. Here, we surveyed S. aureus
biofilm matrix proteins with proteomic approaches. Cell surface proteins were extracted
from biofilms formed by a clinically isolated MRSA strain and subjected to top-down
proteome analysis. A total of 133 proteins, including adhesins required for attachment
to host cells, biofilm-related proteins, cell wall-anchored proteins, cytoplasmic proteins,
and proteins of unknown function, were identified. A green fluorescent protein reporter
assay revealed that MHC class II analog protein (Map), a predominant protein among
them, formed extracellular biofilm matrix structures. In addition, purified recombinant
Map stimulated biofilm formation by S. aureus in a dose-dependent manner, indicating
that Map plays a crucial role in S. aureus biofilm formation. Roles of the other identi-
fied in the staphylococcal biofilm formation proteins are under investigation.

Studies on characteristics of S. epidermidis against S. aureus

Last year we reported that the serine protease Esp secreted by a subset of the commensal
bacterium S. epidermidis inhibits biofilm formation and nasal colonization by S. aureus, a
pathogen of humans.

We have addressed the ability of Esp-secreting S. epidermidis to prevent colonization by
MRSA. MRSA has emerged in recent decades as a leading cause of infections world-
wide and predisposes to infection, but available regimens are ineffective at preventing
MRSA colonization. Studies of human nasal flora suggest that resident bacteria play a
critical role in limiting S. aureus growth and prompted us to ask whether application of
commensal resident bacteria can prevent nasal colonization with MRSA. We established
a murine model system to study this question and showed that nasal precolonization with
S. epidermidis is enhanced by prior application of streptomycin. Once nasally colonized
with S. epidermidis, the mice became more resistant to colonization with MRSA. Our
study suggests that application of commensal bacteria with antibiotics could represent a
more effective strategy to prevent MRSA colonization.

Characterization of ATP-secreting bacteria from mice and humans

We have reported that ATP-secreting bacteria are present in the intestines of mice and
humans. However, the mechanisms of ATP secretion in bacteria are not completely
understood. To investigate the mechanisms, we have generated mutants that cannot
secrete ATP. We are investigating the mechanisms using these mutants.
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General Summary

Our major research projects in the 2010 academic year focused on: 1) induction of micro-
nuclei and chromosome aberrations in human peripheral blood lymphocytes from work-
ers exposed to indium tin oxide; 2) examination of the chromosomal aberration test
method using the rat peripheral blood lymphocyte; 3) taste disorder induced by zinc defi-
ciency in rat and oxidative stress; 4) mutagenecity caused by hypertension; 5) zinc excess
intake enhances the induction of micronuclei in rat bone marrow cells; 6) evaluation of
mutagenic potential related to diabetes mellitus; 7) a work of the method for analysis of
8-hydroxydeoxyguanosine (8-OHdG) with gas chromatography/mass spectrometry (GC/
MS); 8) evidence-based medicine (EBM); 9) cost-effectiveness of vaccination; 10) preva-
lence of menopausal symptoms; 11) associations between body weight, waist circumfer-
ence, and cardiovascular risk factors; 12) long-term follow-up study in patients with type
2 diabetics; 13) pressure ulcer healing and zinc supplementation with polaprezinc; 14)
questionnaire survey of professional divers; and 15) mental health in the workplace.

Research Activities

Experimental Medicine

1. Induction of micronuclei in human peripheral blood lymphocytes from workers
exposed to indium tin oxide

Human peripheral blood lymphocytes derived from workers exposed to indium tin oxide
were incubated for 48 hours in RPMI 1640 containing phytohemagglutinin. The cells
were then cultured with cytochalasin B for an additional 48 hours. The frequency of
micronuclei in each worker was 0.7% to 1.7%.

2. Induction of chromosome aberration in human peripheral blood lymphocytes from
workers exposed to indium tin oxide

Human peripheral blood lymphocytes from workers exposed to indium tin oxide were
incubated for 48 hours in RPMI 1640 containing phytohemagglutinin. The result
showed no chromosome aberration attributable to exposure to indium tin oxide.

3. Examination of the chromosomal aberration test method using rat peripheral blood
lymphocytes

A study is in progress to establish optimal concentrations of several kinds of mitogen.

4. Taste disorder induced by zinc deficiency in rat and oxidative stress

Rats were fed a zinc-deficient diet with distilled water and hydrochloride qui-
nine. Hydrochloride quinine intake increased in rats fed the zinc-deficient diet. The
rats fed the zinc-deficient diet received injections of tempol. Hydrochloride quinine
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intake did not decrease in rats fed the zinc-deficient diet. The induction of taste disorder
in rats with zinc deficiency was not related to the active oxygen species.

5. Mutagenecity caused by hypertension

Hypertension is a lifestyle-related disease in which increased oxidative stress can be
excessive, suggesting that cancer risk increases with oxidative DNA damage. The in
vivo micronucleus test was performed with hypertensive rats aged 28 to 40
weeks. Damage to DNA tended to increase with each passing micronuclei induc-
tion. In the future, we will evaluate 8-OHdG.

6. Excess zinc intake enhances the induction of micronuclei in rat bone marrow cells
Zinc is an essential trace element that works as an active center of approximately 300
enzymes to maintain cellular functions. Recently, zinc can be administered with diet
supplements and other preparations. However, many people do not abide the adequate
dosage by a wrong idea, the promotion of health or more by taking zinc and many supple-
ments. Moreover, zinc toxicity is not widely known. Therefore, we examined muta-
genicity due to zinc.

7. Evaluation of mutagenic potential related to diabetes mellitus

Effect of streptozotocin-induced diabetes mellitus on micronucleus formation in rats was
studied with the in vivo micronucleus assay. Diseased animal was killed at 4, 7, 10, and
14 weeks after induction of diabetes mellitus. A tendency for the micronucleus fre-
quency to increase was observed, but this difference was not significant. A more sensi-
tive method is required to confirm this result.

8. A work of the method for analysis of 8-OHdG by GC/MS

The variable that best indicates the oxidation damage of DNA is 8-OHdG. For this rea-
son, the measurement of 8-OHdG with GC/MS was investigated.

Epidemiology, EBM, investigation, and medical informatics

1. EBM

A systematized body of epidemiologic principles with which studies can be designed and
judged has been established only in the last two decades. These principles have evolved
in tandem with an explosion of epidemiologic activity covering a wide range of health
problems. Our greatest concern is to clarify risk factors for adult disease and intractable
diseases. We also studied the methodology of medical informatics education and EBM.
2. Cost-effectiveness of vaccination

We established a standard method to analyze the cost-effectiveness of vaccination and
assessed the cost-effectiveness of implementing routine vaccination programs in Japan: 6
vaccines for children (Haemophilus influenzae type b, pneumococcal conjugate vaccine 7,
varicella, mumps, hepatitis B virus, and human papilloma virus) and 1 vaccine for adults
(pneumococcal conjugate vaccine 23).

3. Prevalence of menopausal symptoms

Questionnaire surveys on menopausal symptoms were administered to 50- and 60-year-
old women who lived in northern Kawasaki. We determined the prevalence of aware-
ness about menopause and symptoms in community-dwelling Japanese women.
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4. Associations between body weight, waist circumference, and cardiovascular risk fac-
tors

Using annual health examination data, we examined the associations between body
weight, waist circumference, and cardiovascular risk factors in Japanese male workers.

5. Long-term follow-up study in type 2 diabetics

Fasting plasma glucose (FPG) variability was a risk factor for nonproliferative and prolif-
erative diabetic retinopathy independent of the mean FPG or HbAlc in patients with type
2 diabetes. The development of proliferative diabetic retinopathy was also significantly
associated with mean HbA 1c more than 5 years earlier and with mean FPG more than 10
years earlier.

6. Pressure ulcer healing and zinc supplementation with polaprezinc

We performed a nonrandomized controlled clinical trial to examine the effects of the zinc-
containing preparation polaprezinc on the healing of chronic pressure ulcers. The results
of this trial suggest that polaprezinc is beneficial for the treatment of pressure ulcers.

7. Questionnaire survey for professional divers

The occupational health of the professional harbor divers was analyzed by means of a
questionnaire survey with regard to the operations management and prevention of dysba-
rism. There were many problems with recompression therapy for diver’s disease based
on the Industrial Safety and Health Act.

8. Mental health in the workplace

Mental health in the workplace is increasingly recognized as a serious problem. There
are some questionnaires to prevent mental disease in Japan. A concrete question in these
questionnaires is the importance of managing stress in the workplace. The purpose of
this study was to investigate stress in the workplace with a new questionnaire.
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General Summary

Our main research projects in 2010 have focused on sudden unexpected infant death due
to milk aspiration, diagnosis of drowning by detection of specific DNA fragments of
aquatic bacteria from blood samples, analysis of the ubiquitin proteasome system and the
autophagy lysosome system in the central nervous system, identification of war-dead
remains by DNA analysis, the objective evaluation of the limit of DNA typing based on
the intensity of ninhydrin treatment, and quantitative analyses of medicines and poison-
ous substances in forensic autopsy cases.

Research Activities

Forensic pathology

1. Sudden unexpected infant death due to milk aspiration

To examine the longitudinal change of pathological findings of the lungs and other organs
in cases of milk aspiration, an experimental study was performed with a murine
model. The results of immunostaining with antibodies against human o lactalbumin
indicated that the lungs, kidneys, and spleen showed positive reactions against the anti-
body over time. The detection of aspirated milk in organs other than the lungs would be
clear evidence of intravital milk aspiration and would suggest previous or recurrent milk
aspiration.

2. Diagnosis of drowning by detection of specific DNA fragments of aquatic bacteria

In general, the diagnosis of death by drowning is based on the detection of diatoms in
organs other than the lungs. We speculate that bacteria are more useful markers than are
plankton for diagnosing death by drowning. From the preserved blood specimens of 30
cases of freshwater drowning, specific DNA fragments of Aeromonas sobria, a common
aquatic bacteria, were examined with the polymerase chain reaction. With the nested
polymerase chain reaction, DNA fragments of the bacterium were detected in most of the
cases.

3. Analysis of the ubiquitin proteasome system and the autophagy lysosome system in
the central nervous system

Research associated with the ubiquitin proteasome system and the autophagy lysosome
system, which play major roles in the degradation of intracellular proteins and organelles,
has recently advanced in various areas of medical science. How the ubiquitin protea-
some system and the autophagy lysosome system are induced in traumatic intracranial
injury was investigated in cases of such injury examined at autopsy at our depart-
ment. Both degradation pathways were found to be induced in the injured cortex soon
after trauma, and the pathway involved in the degradation of unnecessary substances or
the cells in which the degradation is activated may be different or be altered over time
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after the traumatic event in the central nervous system.

DNA analysis

1. Identification of war-dead remains with DNA analysis

We performed identification of war-dead remains buried in the former Soviet Union by
means of DNA analysis as part of the war-dead remains return project of the Ministry of
Health, Labour and Welfare. For genetic markers we used single nucleotide polymor-
phisms of hypervariable regions of mitochondrial DNA and short tandem repeats of
nuclear DNA.

2. The objective evaluation of the limit of DNA typing based on the intensity of ninhy-
drin treatment

Shed epithelial cells on a sheet of paper were stained with ninhydrin reagent, and DNA
typing was performed. We studied the relationship between the intensity of the purple
staining after ninhydrin treatment and the limit of DNA typing as mitochondrial DNA
polymorphisms, and we attempted to perform an objective evaluation to determine the
target of the staining area for DNA analysis.

Forensic toxicology

1. Quantitative analyses of medicines and poisonous substances

Medicines and poisonous substances (abused drugs, alcohol, carbon monoxide, cyanide,
and agricultural chemicals) suspected to have caused deaths were quantitatively analyzed
with gas chromatography/mass spectrometry, and spectrum photometry in tissue speci-
mens obtained at autopsy.

2. Qualitative and quantitative analyses of hydrogen sulfide

We performed autopsies in 17 cases of death due to the inhalation of intentionally gener-
ated hydrogen sulfide gas. The concentrations of sulfide and thiosulfate in blood, urine,
and cerebrospinal fluid were examined with gas chromatography/mass spectrome-
try. Although in previous reports of cases of hydrogen sulfide poisoning, the blood con-
centration of thiosulfate was higher than that of sulfide, in the present study the concen-
tration of sulfide was higher than that of thiosulfate in 9 of 17 cases. Furthermore, the
sulfide concentrations were similar to those in previously reported cases of accidental
fatal poisoning in 9 of our 17 cases and resembled those in previously reported cases of
intentional fatal poisoning in 2 of our 17 cases.

3. Examination of a method for analyzing tandospirone citrate

We detected tandospirone citrate, a serotonergic anxiolytic, in 2 autopsy cases. Qualita-
tive and quantitative methods of analyzing tandospirone citrate with gas chromatography/
mass spectrometry were examined. With quantitative analysis, high concentrations of
tandospirone citrate were detected.

Radiocarbon analysis

1. Establishment of age estimation

We studied the estimation of the date of birth from the quantity of radiocarbon isolated
from tooth enamel. We have succeeded in specifying the age range from only a single
tooth by measuring carbon-14 separately in incisal (occlusal) and cervical regions of the
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enamel.
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General Summary

Our research is concerned with mast cells and basophils in infection, immune responses
to helminth infection, and the growth and differentiation of Entamoeba.

Research Activities

Mast cells and basophils in parasitic infections

Mast cells and basophils are known to induce allergic reactions. We have studied under
our own hypothesis that these cells play protective roles against parasites. We have
demonstrated that mast cell-derived tumor necrosis factor (TNF) and vascular endothelial
growth factor (VEGF) are responsible for protection in malaria. Serum levels of VEGF
after Plasmodium berghei infection were lower in TNF-deficient mice than in wild-type
mice, indicating that the secretion of VEGF depends on TNF in murine malaria. In
addition, VEGF was likely to be involved in the pathogenesis of malaria through heme
oxyganase 1. The effect of basophils was examined with new basophil-deficient mice in
which differentiation of basophils could be blocked at any time through a signal from
diphtheria toxin receptor by gene manipulation. No difference in protection against pri-
mary infection with tick Haemahysalis longicornis was found between basophil-deficient
mice and wild-type mice. When basophil-deficiency was induced at the time of second-
ary infection with Haemahysalis longicornis, protective activity was significantly
reduced, suggesting that basophils play a protective role against secondary infection with
ticks.

Exhaustive analysis of glycosylation alterations of intestinal mucus in mice infected with
an intestinal nematode, Nippostrongylus brasiliensis

The mucus that covers mucosal epithelium is home to intestinal parasites and serves as a
platform for host-parasite interactions, including establishment and expulsion. The main
component of mucus is mucin, although many factors, derived from immune cells or epi-
thelium, are dissolved in mucus. Previously, we suggested that interleukin (IL) 13, a type
2 cytokine, up-regulates message level of sialyltransferases and the number of sialomu-
cin-positive goblet cells through IL-4 receptor/Stat6 signal pathway. We herein exhaus-
tively examined immune-mediated glycosylation alterations of intestinal mucus in mice
infected with an intestinal nematode, Nippostrongylus brasiliensis. Mucus was washed
out of the small intestine on day 9 after infection and analyzed by means of lectin array
analysis or mass spectrometry; day 9 is when worms are expelled from the gut. In lectin
array analysis, the binding affinity of the mucus to 45 known lectins was mea-
sured. Twelve lectins showed greater than a 2-fold increase, whereas 3 lectins showed a
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decrease of less than 50% when compared with that of the uninfected mucus. After
hydrazine degradation treatment, isolated sugar chains were subjected to matrix-assisted
laser desorption ionization-time of flight mass spectometry and analyzed with the Glyco-
Mod software tool (http://web.expasy.org/glycomod/). Consistent results of both lectin
array and mass spectrometry analyses were increased expression of deoxyhexose (fucose)
and conjugated polysaccharides composed of deoxyhexose, hexosamine, and N-acetyl-
neuraminic acid (sialic acid) in day-9 mucus. These results support our previous obser-
vations and suggest that host immune responses induce glycosylation alterations of the
intestinal mucus to serve as a physical barrier to the enforce physiological condition of
the intestine to drive out intestine-dwelling parasites.

The mechanism of encystation and excystation in Entamoeba

We examined changes in gene expression of actin and actin depolymerization factor
cofilin of Entamoeba invadens during differentiation by real-time reverse transcriptase-
polymerase chain reaction. First, we identified 3 cofilins (Cfl-1, 2, 3). Actins and Cfl-2
were expressed in trophozoites and were decreased during encystation. During excysta-
tion, actins and 3 cofilins were expressed. Contrary to our expectations, we had previ-
ously found that cytochalasin D promoted excystation. Accordingly, we found that the
expression of Cfl-1 and Cfl-3 was markedly increased in the presence of cytochalasin
D. Thus, we demonstrated that Cfl-1 and Cfl-3 are expressed only during excystation
and that the enhancement of excystation by cytochalasin D is associated with the
increased expression of Cfl-1 and Cfl-3.

Transcriptome analysis of Entamoeba with an ultrafast sequencer

Data from several genes has shown that the 5' untranslated region (5' UTR) of the mes-
senger RNA of Entamoeba histolytica is extremely short. However, comprehensive
analysis was difficult because the 5’ end of complementary DNA tends to be easily miss-
ing. Using transcription start site (TSS) sequencing method, which is a combination of
the oligocapping method and ultrafast sequencing, we determined an extensive number of
short sequences beginning with the TSS from trophozoites of E. histolytica and Ent-
amoeba invadens. As a result, short 5'UTRs (around 10 base pairs) of these Entamoeba
species have been comprehensively demonstrated. We also sequenced the RNAs of both
amoebas and discovered several new genes that had not been predicted from the genome
sequences. The exon-intron structure and alternative splicing were also discov-
ered. Promoter sequences are now under investigation. The sequencing of TSSs and
RNAs allows us to analyze the level of gene expression by counting tag numbers.
Future research will attempt to identify genes related to encystation by comparing levels
of gene expression between the trophozoites and cysts of E. invadens.

Resistance against malaria in thalasemia

Malaria is a major killer in tropical area. In particular, malaria caused by Plasmodium
falciparum is lethal and demands research to prevent or cure the disease. However, P
falciparum infects only humans and some nonhuman primates. Therefore, performing
research in animals is difficult. To overcome this problem, we are developing a mouse
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model that is able to survive with human red blood cells (RBCs) rather than mouse
RBCs. To eradicate mouse RBCs, hematopoietic stem cells are taken from embryonic
lethal thalassemia model mice, which cannot produce RBCs, and transplanted to lethally
irradiated severe combined immunodeficiency mice. If this model is successfully devel-
oped, it may facilitate malaria research and provide benefits to many patients.
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General Summary

Research projects in our department in 2010 were concerned with clinical physiology,
clinical microbiology, clinical chemistry, hematology, cardiology, clinical cell biology,
and clinical psychiatry. Research achievements in each division are described below.

Research Activities

Clinical physiology

This study examined the effects of long-tem caffeine intake and regular exercise, as well
as their combination, on muscle triglyceride and glycogen content in the liver and skeletal
muscle, an indicator of insulin resistance. Twenty-four Otsuka Long-Evans Tokushima
fatty rats, an obese-diabetic animal model, were assigned to a sedentary group, an exer-
cise group, a caffeine group, and a caffeine and exercise group for 5 weeks of treatment
and then compared with a group of control rats. The caffeine group and the caffeine and
exercise group were fed rat chow containing 0.25% caffeine, and the exercise group and
the caffeine and exercise group were encouraged to exercise every day. The pretreat-
ment and posttreatment levels of serum biochemical components were measured after
overnight fasting, and the posttreatment triglyceride and glycogen contents in the liver
and quadriceps femoris were measured. Combined long-term caffeine intake and exer-
cise expenditure improves insulin resistance in both the liver and skeletal muscles and
metabolic syndrome risk factors in Otsuka Long-Evans Tokushima fatty rats more effec-
tively than does caffeine intake or exercise alone.

Clinical microbiology

Blood stream infection in children was studied with the Multiplex PCR System (Gen-
Script USA, Inc., Piscataway, NJ, USA) (in combination with Seeplex sepsis tests
[Seegene, Seoul, Korea] and the MultiNA DNA/RNA analysis system [Shimadzu Corp.,
Kyoto]). This system has the potential to rapidly and easily identify bloodstream infec-
tions.

Molecular epidemiologic analysis of Clostridium difficile was performed. Most strains
were characteristic of toxin A-negative, toxin B-positive variant strains.

Some clinically isolated, previously unidentified bacteria strains were identified though
gene sequencing of polymerase chain reaction-amplified 16S ribosomal RNA.

Methods have been improved for the molecular detection and identification of bacteria
species from paraffin-embedded tissues.
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Clinical chemistry

1. Principal research interests are to clarify the pathophysiology of atherosclerosis in
relation to impaired lipoprotein metabolism and oxidized low-density lipoprotein and to
develop methods to assess cardiovascular disease risk, including the application of our
high-performance liquid chromatography (HPLC) method to determine cholesterol levels
of lipoproteins.

We reported the following study findings.

(1) The significance of very low density lipoprotein (VLDL) cholesterol measurements
with our established HPLC lipoprotein analysis method for monitoring the exercise-
induced amelioration of lipid metabolism and taking longer time for the improvement of
adiponectin and insulin resistance than for the amelioration of VLDL metabolism were
verified and published in the Journal of Atherosclerosis Thrombosis.

(2) The HPLC method was revised to measure lipoprotein a in a collaborative project
and reported in the Journal of Lipid Research.

(3) Because of the advantages of this HPLC method, Hiroshi Yoshida was awarded the
Life Science Prize at the 56™ National Congress of Japanese Society of Laboratory Medi-
cine, and his paper was published in Rinsho Byori.

(4) The clinical features of malondialdehyde-modified LDL, a novel method of oxidized
LDL measurement, and the clinical significance of oxidized lipoproteins were presented
at a symposium of the 56™ National Congress of Japanese Society of Laboratory Medi-
cine and was published in Rinsho Byori in an article entitled “Frontlines of oxidized lipo-
protein research.”

(5) Atherosclerosis-related serum lipid markers (remnant lipoprotein cholesterol and
small, dense LDL) presented at a symposium of the 41* Annual Meeting of the Japan
Society of Clinical Laboratory Automation was published in the Japanese Journal of
Clinical Laboratory Automation.

(6) The ameliorating effects of astaxanthin on triglycerides, high-density lipoprotein
cholesterol, and adiponectin were presented in a workshop at the 15™ Congress of the
International Atherosclerosis Society (Boston, MA, USA) and were described in a paper
published in Atherosclerosis.

(7) Subanalysis by sex from findings of the Jikei Heart Study was published in the Jour-
nal of Hypertension; (8) A review paper entitled “Mechanisms of LDL oxidation” was
published in Clinica Chimica Acta in response to an invitation from the journal’s editor.
2. Successful eradication of Helicobacter pylori is extremely important for preventing
the progression of gastroduodenal diseases. A triple regimen combining a proton-pump
inhibitor (PPI) and 2 antibiotics (clarithromycin and amoxicillin or metronidazole) is now
considered the gold standard therapy for eradicating H. pylori. However, the eradication
rate of first-line treatment is only 70% to 85% and has tended to decrease because of
increasing resistance to clarithromycin and metronidazole. In the present study we
examined the susceptibility of H. pylori to antibiotics and a PPI using in vitro determina-
tion of the minimum inhibitory concentration (MIC) and the patient’s genetic polymor-
phism of cytochrome P450 2C19 (CYP2C19), an enzyme that metabolizes PPIs, in 40
patients with H. pylori infection and dyspeptic diseases in whom first-line eradication
therapy had failed. Then we have eradicated such infected H. pylori by more suscept-
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able triple selected regimen. The rate of successful eradication with second-line or
third-line therapy was lower in homo/hetero extensive metabolizers than in poor metabo-
lizers of CYP2C19. The selection of 2 antibiotics determined with the MIC in vitro
appeared to result high eradication rate.

Hematology

More attention should be paid to hematological neoplasms with the translocation deriva-
tive (1;7) (q10;p10).

The translocation derivative (1;7) (ql0;p10) is sometimes observed in myeloid neo-
plasms, but its precise characteristics are unknown. We evaluated 13 patients who had
hematological neoplasms with derivative (1;7). Six of the 13 patients had a history of
chemotherapy, indicating the importance of secondary malignancy. Most patients were
men, and all of the patients with de novo disease were men and had a median age of 74
years. Laboratory data revealed that mean corpuscular volume was high, thrombocyto-
penia was not apparent, dysplasia was common, and complex chromosome abnormalities
were not present. The prognosis was not as poor as previously reported: the estimated
3-year-survival rate was 35%. Although the patients were too few for clear conclusions
to be made, more attention should be paid to this chromosome aberration.

Cardiology

We are studying catheter intervention for atrial fibrillation. To eliminate atrial fibrilla-
tion, we use the technique of segmental ostial catheter ablation (SOCA). We have
developed 2 new methods for SOCA. One method is SOCA with a large lasso catheter,
and the other is intravenous administration of ATP to induce transient pulmonary vein
(PV) reconduction (dormant PV conduction) following PV isolation. This year we
revealed the detailed characteristics of dormant PV conduction in patients with atrial
fibrillation who underwent catheter ablation.

Clinical cell biology

1. BC-glucose breath test for diagnosing hepatic insulin resistance

To evaluate the hepatic insulin resistance with a simple and highly sensitive method, we
developed the fasting *C-glucose breath test (FGBT). The area under the curve until 6
hours (AUC34) of the kinetic curve for *C excretion was significantly lower in patients
with impaired glucose tolerance than in healthy subjects. Also, the FGBT could be used
to diagnose insulin resistance, with the homeostasis model assessment of insulin resis-
tance as the gold standard, and to sensitively diagnose diabetes with fasting plasma glu-
cose and HbAlc. We were able to set each cut-off value in the AUC;4. FGBT is a
simple and highly sensitive and specific clinical test for evaluating hepatic carbohydrate
metabolism.

(In collaboration with Meiji University, National Defense Medical College, and the
Department of Surgery, The Jikei University)

2. New diagnostic marker transforming growth factor B latency-associated protein deg-
radation products for diagnosis of fibrotic activity in the liver

We have developed a novel, quantitative, and specific assay of plasma latency-associated
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protein (LAP) of transforming growth factor (TGF)-B degradation products (LAP-D),
which are produced during proteolytic activation of TGF-B. We have previously vali-
dated this assay as a marker of hepatic stellate cell activation in in vivo liver fibrosis.
Also, immunostaining was performed for LAP-D in liver tissue sections, which were
obtained at biopsy at the same time as blood sampling. Staining for LAP-D was positive
in fibrotic bundles in cases of chronic active hepatitis C and cases of autoimmune hepati-
tis. For both these liver diseases LAP-D might be used as marker of the activity of liver
fibrosis. (Supported by the Program for Promotion of Fundamental Studies in Health
Sciences of the National Institute of Biomedical Innovation and performed in collabora-
tion with the Institute of Physical and Chemical Research.)

3. Development of the human plasma protein high generating system using bioartificial
liver

Plasma protein high-productive cells (functional cell line [FLC] 4) and FLC-4M#1 cells,
which incorporates a strong promoter and a hybrid of the albumin gene, were cultured at
high density in a 3-dimensional radial flow bioreactor to produce medical human albu-
min. In ASF-104 serum-free culture medium (Ajinomoto Pharmaceuticals Co. Ltd.,
Kawasaki), the quantity of albumin produced by FLC-4M#1 cells was approximately 3
times that produced by FLC-4 cells. However, in enhanced RDF serum-free culture
medium (Kyokuto Pharmaceutical Industrial Co., Ltd., Tokyo), the quantity of albumin
produced by FLC-4 cells increased by a factor of 3. In contrast, the quantity of albumin
produced by FLC-4M#1 cells decreased by one-third. Because 40% to 50% of the pro-
tein released by FLC-4 cells is albumin, the quantity of albumin produced can be further
increased through gene manipulation. The efficiency of the albumin secretion must be
improved through posttranscriptional regulation.

(Supported by the Human Science Foundation and performed in collaboration with the
National Institute for Infectious Diseases, Waseda University, and the Department of Bio-
chemistry, The Jikei University)

4. Development of methods for the diagnosis and treatment of fatal encephalopathy
with acute hepatic failure

A mouse model of fatal encephalopathy with acute hepatic failure was produced in the
toxin receptor-mediated cell knockout (TRECK) hepatitis mouse. With magnetic reso-
nance imaging we were able to confirm edema of the entire brain. Also, the plasma
TGF-B LAP-D concentration was positively correlated with alanine aminotransferase
activity and total bilirubin concentration and was negatively correlated with the total pro-
tein level. Immunohistochemical staining for LAP-D was correlated with that for
a-smooth muscle cell actin in the TRECK hepatic failure model. This result suggests
that the liver tissue of TRECK hepatitis mouse shows augmented fibrosis activity.
(Supported by Grant in Aid, Ministry of Education, Culture, Sports, Science and Technol-
ogy and in collaboration with Advanced Institute of Science and Technology, Nara, and
Medical Engineering Research Group, The Jikei University).

5. Development of an ultrasonic molecular imaging system

To develop an ultrasonic molecular imaging method, we performed a study of the appli-
cation of high-sensitivity detection technology using micro-nano bubbles that were highly
stable and provided a high degree of contrast with high-level harmonics. The stability
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of microbubbles in the serum was increased by a mixture of phospholipids and a newly
developed detergent.

(Performed in collaboration with the Tokyo University of Science and the Departments of
Radiology and Biochemistry, The Jikei University).

Clinical psychiatry

Psychotropic drugs give rise to some concerns in clinical practice because of their ability
to reduce seizure threshold; therefore, we examined the safety and efficacy of psychotro-
pic drugs in several forms of psychosis associated with epilepsy. We reported a case of
epilepsy in a patient with ring chromosome 20 syndrome (R 20 synd), and from a review
of the literature, we discussed the characteristics of patients with R 20 synd. Further-
more, we reported a case of adult epilepsy and ictal apnea during sleep. A study was

performed to prevent the recurrence of depression in patients with epilepsy.
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Research Activities

Alimentary tract

We analyzed the efficacy of polaprezinc enema in the treatment of ulcerative colitis.
Endoscopic and clinical findings showed that the addition of polaprezinc enemas
produced significant improvement in patients with moderate to severe ulcerative colitis.
Significant improvements were detected with endoscopy in the rectum and sigmoid colon,
which are the areas exposed to polaprezinc enemas. A polaprezinc enema may become
a useful new add-on treatment to accelerate mucosal healing in ulcerative colitis.

In a double-blind placebo-controlled multicenter trial, 2-week triple antibiotic therapy
produced improvement, remission, and steroid withdrawal in active ulcerative colitis
more effectively than did a placebo.

The efficacy and safety of endoscopic balloon dilatation for the treatment of intestinal
strictures were studied. A single-balloon enteroscopy system was used to perform 222
enteroscopic procedures.

The subjects who underwent endoscopic balloon dilation were 12 patients with Crohn’s
disease and 1 patient with a nonspecific ulcer of the small intestine. The procedures
allowed surgery to be avoided in 10 patients (76.9%). Complications developed in only
1 of the 13 patients (7.7%). Endoscopic balloon dilatation appears to be safe and
extremely useful, allows surgical resection to be avoided, and maintains patients’ quality
of life.

Statistical analysis showed that the strongest risk factor for metastasis of superficial carci-
noma of the esophagus to the lymph nodes is vascular invasion, as evaluated with a spe-
cial staining procedure.

Intestinal Behget’s disease is rare. The diagnosis and management of intestinal Behget’s
disease is sometimes difficult and controversial. We reported 5 cases, including a case
complicated by myelodysplastic syndrome, and discussed therapeutic strategies.

Liver

Clinicopathological study of autoimmune hepatitis: The prediction of resistance to immu-
nosuppressive therapy and of recurrence despite immunosuppressive therapy were
weighed against pathological findings of continuance in liver biopsies specimens in cases
of autoimmune hepatitis (AIH).
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Intrahepatic natural killer T-cell kinetics in AIH model mice: The profiles of natural killer
(NK) T-cells and several cytokines were examined in AIH model mice. Changes in
immunoreactions were analyzed in knock-out model mice.

Treatment response of antiviral analogue nucleic acids in chronic hepatitis B infection:
Analyses of the viral gene sequence and treatment response were performed. We con-
sidered the possibility of a new concurrent therapy for chronic hepatitis B.

Nutritional evaluation in nonalcoholic fatty liver disease: The nutritional background in
nonalcoholic fatty liver disease may be evaluated by using a food frequency questionnaire
based on food groups and indirect calorimetry.

Sleep apnea syndrome and imbalance of hepatic metabolism: Cases of sleep apnea syn-
drome were complicated by severe hypoxia and liver dysfunction. We analyzed the
respiratory quotient with indirect calorimetry.

Study of hepatitis C virus: The initial immune response to the hepatitis C virus (HCV)
was studied in transgenic mice. We found that NK cells participate in the elimination of
core-expressing hepatocytes in the innate immune response during the acute phase of
HCYV infection.

In a study with HCV transgenic mice, the HCV core protein stimulated immune response
to lymphocytes at liver parenchyma. NK cells participate in the elimination of core-
expressing hepatocytes in the innate immune response during the acute phase of HCV
infection.

Multiregression analysis revealed that serum levels of apolipoprotein B and amino-acid
substitution at position 70 of the HCV core region are independent factors associated with
the efficacy of pegylated interferon plus ribavirin therapy for chronic HCV G1b infection.
In addition, the usefulness of this response-guided therapy on chronic hepatitis C was
verified in our cohort.

Magnetic resonance imaging assessment of hepatocellular carcinoma: The magnetic reso-
nance imaging properties with contrast enhancement were related to prognosis and clini-
cal characteristics.

Examination of the molecular mechanisms of the differentiation of hepatic stem cells:
Transcription of the marker factor Sall4 regulated cell-fate decisions in fetal hepatic stem/
progenitor cells.  This molecule has the potential for clinical application.

The fasting *C-glucose breath test: The area under the curve until 360 minutes (AUCsq)
of the kinetic curve for *C excretion of the fasting *C-glucose breath test (FGBT) reflects
the efficiency of energy production in the liver. The AUC;4 of healthy subjects was
consistently higher than that of patients. FGBT is a novel glucose metabolic test that
can be used to conveniently and safely evaluate the balance of glucose metabolism in the
liver. The FGBT test has excellent sensitivity for diagnosing alterations in hepatic glu-
cose metabolism.

Latency-associated protein of tumor necrosis factor B degradation products: We have
developed a novel quantitative and specific assay of plasma latency-associated proteins
(LAPs), which are produced during proteolytic activation of tumor necrosis factor (TNF)
B. The LAP degradation products would be novel markers in blood and tissues reflect-
ing fibrogenetic activity but not the amount of accumulated fibrosis in patients, especially
those with chronic HCV or AIH, and can be used to estimate the early stage of fibrosis,
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when TNF-B activation and hepatic stellate cell activation are more frequent, and to

assess the effects of treatment.

Pancreas

Gemcitabine enhances Wilms’ tumor gene WT1 expression and sensitizes human pancre-
atic cancer cells with WT1-specific T-cell-mediated antitumor immune responses.

Fusions of dendritic cells from healthy donors and plasma protein fraction-dependent
pancreatic cancer cells were effective for inducing antitumor immunity. However,
fusions from patients with metastatic pancreatic cancer induced increased expression lev-
els of TGF-B1 in CD4+ CD25-high T cells and induced low levels of CTLs of cytotoxic T
lymphocytes with decreased interferon y production.
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General Summary

Our research in 2010 included the following: 1) an actigraphic study of tremor treated
with zonisamide in patients with Parkinson’s disease (PD), 2) a study of autonomic dys-
function in neurodegenerative disease, 3) neurophysiological studies of the visual infor-
mation processing functions in neurodegenerative disease and of diabetic polyneuropathy,
4) neuroradiological studies with nuclear medicine, 5) ultrasonographic studies of cere-
brovascular disease, and 6) basic research on motor neuron disease and axonal plasticity
of the central nervous system.

Research Activities

Actigraphic study of tremor before and after treatment with zonisamide in patients with
PD

Zonisamide is an antiepileptic agent that has been used to treat tremor in patients with PD
in Japan since 2009 on the basis of the results of clinical and experimental studies. In
this study, we used an actigraph, an instrument that can sense motion and record motor
counts quantitatively, to evaluate the effectiveness of zonisamide for parkinsonian tremor.
Actigraphy was performed before and after treatment with zonisamide in patients with
PD. The motor count after treatment with zonisamide was significantly lower than that
before treatment and objectively demonstrates that zonisamide is effective for reducing
tremor in PD. We conclude that zonisamide is rapidly effective for the treatment of
tremor in patients with PD.

Autonomic dysfunction in neurodegenerative disease

We studied the characteristics of subclinical autonomic nervous dysfunction in de novo
PD without orthostatic hypotension. Autonomic nervous function, including cardiac
sympathetic gain, was evaluated on the basis of cardiac radioiodinated metaiodobenzyl-
guanidine uptake, the response to the Valsalva maneuver, and spectral analyses of the RR
interval and systolic blood pressure in 20 patients who had de novo PD without ortho-
static hypotension. Decreased cardiac metaiodobenzylguanidine uptake was found even
in patients who had PD without orthostatic hypotension. We also observed a reduced
response to the Valsalva maneuver, and performed spectral analyses of the RR interval
and systolic blood pressure. These results show that latent cardiac and vasomotor sym-
pathetic dysfunction, but not parasympathetic dysfunction, is already present in early de
novo PD, even without orthostatic hypotension. We also studied the relation of olfactory
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dysfunction to cardiovascular dysautonomia in patients with PD. We found that olfac-
tory dysfunction in PD was significantly related to both cardiac sympathetic and parasym-
pathetic dysfunction, as well as vascular sympathetic dysfunction. As nonmotor symp-
toms of PD, olfactory dysfunction and autonomic network failure appear to be closely
related in PD.

Our present study demonstrated marked impairment of olfactory sensation in Japanese
patients with PD, as assessed with a simple, inexpensive, and noninvasive test, the Odor
Stick Identification Test for the Japanese. This test would be useful for detecting olfac-
tory dysfunction in PD and for differentiating PD from multiple system atrophy and pro-
gressive supranuclear palsy.

Olfactory dysfunction in Alzheimer’s disease (AD) was also evaluated with a simple
method using an incense stick. The subjects were 93 healthy control subjects and 16
patients with AD. The rate of olfactory dysfunction was significantly higher in patients
with AD than in healthy control subjects. Furthermore, olfactory dysfunction in AD was
correlated with scores on the Hasegawa Simple Intelligence Scale (revised edition).

We investigated the volume of the olfactory bulb in PD and PD-related diseases, includ-
ing multiple system atrophy, progressive supranuclear palsy, corticobasal degeneration,
and other neurodegenerative diseases. Olfactory bulb volume was less in patients with
PD than in patients with PD-related diseases. These results are compatible with those of
our postmortem study of the olfactory bulb. Magnetic resonance may be useful in the
differential diagnosis of PD and PD-related diseases. We plan to perform further exami-
nations.

Neurophysiological studies of the visual information processing functions in neurodegen-
erative disease and of diabetic polyneuropathy

Visual information processing functions were compared in patients with PD, dementia
with Lewy bodies, and AD by means of visual and auditory event-related potentials. The
findings of the study suggest that in patients with PD and dementia with Lewy bodies and
visual hallucinations, but not in patients with AD, visual information processing functions
are selectively impaired, compared with auditory functions.

The clinical utility of nerve conduction studies and neurological examination of the feet
with newly established techniques was assessed in patients with diabetes mellitus, who
had no sensory symptoms in the feet, in collaboration with the Department of Diabetes,
Metabolism and Endocrinology. We found that 34% of patients had subclinical poly-
neuropathy.

Neuroradiological studies with nuclear medicine

Neuroradiological studies were applied to neurodegenerative disorders, including demen-
tia and parkinsonism. Brain perfusion images were compared by means of statistical
imaging methods, such as 3-dimensional stereotactic surface projection analysis of iodo-
amphetamine single-photon emission computed tomography (SPECT) and easy Z-score
imaging system analysis of 99mTc-ethyl cysteinate dimer SPECT among patients with
dementia and parkinsonian disorders. These novel methods demonstrated the spectrum
of pathological involvement of cholinergic and dopaminergic projections in AD and PD
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and may be useful in routine clinical practice.

Ultrasonographic studies of cerebrovascular disease

Cerebrovascular ultrasonography was useful for rapidly evaluating cerebral hemodynam-
ics in real time for patients with acute ischemic stroke. We evaluated the occlusion of
intracranial arteries with transcranial color flow imaging and monitored residual flow in
real time every 15 minutes for 120 minutes after bolus infusion of tissue plasminogen
activator (t-PA). We were able to monitor residual flow in 4 patients who had good echo
windows. Two patients had very early complete recanalization within 60 minutes after
bolus infusion of the t-PA; however, occlusion persisted during the 120 minutes of moni-
toring in a patient with proximal occlusion of the middle cerebral artery. The National
Institutes of Health Stroke Scale of 2 patients with very early recanalization was 0 at the
end of treatment. Symptomatic or asymptomatic intracranial hemorrhage occurred only
in patients without recanalization. Real-time ultrasound monitoring is useful for evalu-
ating the very early thrombolytic effects of t-PA associated with early clinical recovery.

Clarifying the mechanism underlying the selective vulnerability of motoneurons

To clarify the mechanism underlying the selective vulnerability of motoneurons, we com-
pared the membrane current responses to metabolic disturbances induced by NaCN and
oxygen deprivation between neurons in the hypoglossal nucleus, the facial nucleus, the
oculomotor nucleus, and the dorsal motor nucleus of the vagus nerve in brainstem slices
of young rats. These results suggest that the potentiation of N-methyl-D-aspartate recep-
tor currents through facilitated glycine release by metabolic disturbance plays a role in
the link between mitochondrial dysfunction and the selective degeneration of motor neu-
rons.

Assessment of functional recovery and axonal plasticity in paired immunoglobulin-like
receptor B-deficient mice after traumatic brain injury

The myelin-associated proteins Nogo, myelin-associated glycoprotein, and oligodendro-
cyte myelin glycoprotein inhibit axonal plasticity. Each protein interacts with both the
Nogo receptor and paired immunoglobulin-like receptor B (PirB). We examined
whether blocking PirB activity enhances axonal reorganization and functional recovery
after cortical injury. However, our results suggest that blocking the function of PirB is
not sufficient for promoting axonal reorganization or functional recovery after cortical

injury.
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General Summary

Our major fields of research are nephrology, hypertension, and uric acid metabo-
lism. Published achievements and recent reports are summarized here.

Research Activities

Nephrology

1. Glomerulonephritis

Recently, steroid pulse therapy has been recommended as a treatment for patients with
progressive immunoglobulin A nephropathy. We demonstrated that steroid pulse therapy
significantly decreases the severity of proteinuria. In addition, tonsillectomy, in combi-
nation with steroid pulse therapy, can induce clinical remission in patients with immuno-
globulin A nephropathy.

We generated and analyzed inducible and podocyte-specific vascular endothelial growth
factor transgenic mice using the Tet-On system. Our results indicate that dysregulation
of vascular endothelial growth factor expression leads to the alteration of glomerular cap-
illary formation via dysfunction of both endothelial and mesangial cells.

Metanephros transplantation significantly reduced vascular Ca and Pi content. Von
Kossa staining of the media of the thoracic aorta indicated that metanephros transplanta-
tion suppresses the progression of vascular calcification.

2. Dialysis and kidney transplantation

We evaluated the clinical value of combined therapy with peritoneal dialysis and hemodi-
alysis and found that it is a useful way of controlling body fluids and that peritoneal func-
tion can be maintained over a long period of treatment time (Clinical Nephrology, 2010).
Moreover, we evaluated peritoneal histology. In addition, we studied vascular calcifica-
tion in patients with end-stage renal disease (Clinical Nephrology, 2010).

We studied acute humoral rejection and attempted to perform ABO-incompatible renal
transplantation and husband-to-wife renal transplantation. In transplant glomerulopathy,
glomerular expression of plasmalemmal vesicle-associated protein 1 is positively corre-
lated with the severity of transplant glomerulopathy and proteinuria (American Journal of
Transplantation, 2008). We found an association between peritubular capillary endothe-
lial c-Jun activation and interstitial fibrosis in chronic antibody-mediated rejection.
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Hypertension

A study of awareness of home blood pressure (BP) measurement among practitioners
who deal with hypertension was a main research project in 2010. This study was unique
in that it focused specifically on home BP measurement. Because the guidelines
released by the Japanese Society of Hypertension in 2008 are the only guidelines to
include home-based BP, we believe highlighting the importance of home-based BP mea-
surement is important. The study has been completed and was submitted to the journal
Blood Pressure.

In patients with chronic kidney disease, T-type calcium channels can be overexpressed in
the kidney. In addition, blocking of T-type calcium channels leads to inhibition of Rho-
kinase activity and renal interstitial. We extended this result to further investigate the
cardiorenal continuum by introducing 5/6 nephrectomized rats. We are now analyzing
laboratory and histological findings.

Uric acid metabolism

We investigated the hypouricemic effect of a novel synthesized xanthine oxidase inhibi-
tor, topiroxostat, in patients who have hyperuricemia with and without gout. Topiroxo-
stat showed dose responsiveness in its ability to lower serum levels of uric acid, and doses
of both 80 mg and 120 mg produced significantly greater increases in estimated glomeru-

lar filtration rate than did placebo.
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General Summary

An internist must aim to practice patient-oriented medicine that is well grounded in medi-
cal science. Therefore, our department encourages its staff members to do basic and
clinical research. Major fields of research are clinical and experimental immunology.

Research Activities

Clinical and experimental studies of autoimmune disease were performed.

1. Analysis of the relationship of neovascularization in autoimmune animal models
Several studies have found that neovascularization inhibitors inhibit the development of
arthritis in animal models of rheumatoid arthritis. We evaluated the effects of the neo-
vascularization inhibitor endostatin in murine models of collagen-induced arthritis and
bleomycin-induced pulmonary fibrosis.

Furthermore, we are investigating whether there was any relation between Bombina var-
iegata peptide 8 and angiogenesis in autoimmune arthritis.

2. Evaluation and analysis of synovial blood flow signals on power Doppler ultrasonog-
raphy in patients with rheumatoid arthritis

To assess synovial neovascularization in patients with rheumatoid arthritis, we have eval-
uated the synovial blood flow signals in patient’s joints by means of power Doppler ultra-
sonography and analyzed the correlation with serum levels of neovascularization-related
factors (e.g., vascular endothelial growth factor) and disease activity.

3. Histopathological comparison between dermatomyositis and polymyositis

We have obtained specimens of muscle, fascia, and skin through “en-bloc biopsy” from
patients with dermatomyositis or polymyositis under the guidance of magnetic resonance
imaging. We then histopathologically investigated the severity of inflammation around
the muscle, fascia, and subcutaneous tissue to determine differences between dermatomy-
ositis and polymyositis.

4. Clinical studies aimed at standardizing immunosuppressant therapy for autoimmune
diseases

Many immunosuppressant drugs have been used to treat severe autoimmune disease, such
as amyopathic dermatomyositis with interstitial pneumonia, but the efficiency of and
treatment strategies for these drugs have not been clarified. Clinical trials can help
establish treatment strategies for severe autoimmune disease. Clinical studies aimed at
standardizing immunosuppressant therapy for autoimmune diseases were performed.
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General Summary and Research Activities

Research in every field, both clinical and basic, is being driven by the desire to obtain
reliable results.

Clinical research

In clinical research, we have been participating in multicenter collaborative studies,
including large-scale clinical studies, and conducting research during routine clinical
practice. In the large-scale clinical studies, we have primarily collaborated in subanaly-
ses in the Japanese Investigation of Kinetic Evaluation in Hypertensive Event And
Remodeling Treatment (JIKEI HEART) Study, whose results were reported last year, and
in such studies as the Japanese Rhythm Management Trial for Atrial Fibrillation II
(J-RHYTHM 1I) (a multicenter study comparing upstream drug therapy with calcium
antagonists and angiotensin receptor blockers for atrial fibrillation associated with hyper-
tension), the Assessment of 3-Blocker Treatment in Japan Chronic Heart Failure (J-CHF)
study (a large-scale clinical study to establish a B-blocker treatment methods in chronic
heart failure), the Pitavastatin Heart Failure (PEARL) study (a multicenter cooperative
study to investigate the ameliorative effects of hydroxymethylglutaryl coenzyme A reduc-
tase inhibitors on chronic heart failure), and the Nationwide Gender-specific Atheroscle-
rosis Determinants Estimation and Ischemic Cardiovascular Disease Prospective Cohort
(NADESICO) Study (multicenter cooperative prospective cohort study on sex differences
in risk factors for arteriosclerotic diseases and prevention), which used computed tomo-
graphic examinations of the coronary arteries.

We have converted patient data, including risk factors and lesion morphology, during
catheter examinations and treatment in various clinical research divisions into a database
and have performed a study comparing risk factors, outcome, and other aspects of isch-
emic heart disease, cardiomyopathy, and other conditions. In addition, we have partici-
pated in nationwide clinical studies, mainly detailed investigations of treatment with
drug-eluting stents and the diagnosis of coronary vasospasm, which is closely related to
the etiology of ischemic heart disease. These studies include: Japan-Drug Eluting Stents
Evaluation; a Randomized Trial (J-DESSERT), Coronary Spasm Association (CSA),
Japan Unprotected Left Main Coronary Artery Disease Percutaneous Coronary Interven-
tion Strategy On New Generation Stents (J-LESSON), and Optimal Duration of DAPT
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Following Treatment With Endeavor (Zotarolimus-eluting Stent) in Real-world Japanese
Patients (OPERA).

In regard to heart failure, which is an extremely common circulatory condition, we have
been assessing data related to serum brain natriuretic peptide concentrations, which are an
index of disease severity, and been conducting research on standard values that will be of
use in actual clinical practice. In addition, we have reported in detail the pathologic
changes of heart failure before and after admission to the hospital and are now assessing
clinical data that will serve as a new index.

We have been aggressively treating atrial fibrillation by catheter ablation, and during this
fiscal year we have treated approximately 160 patients. In addition, in clinical research
we have investigated: 1) the usefulness of the pulmonary vein antrum isolation procedure
by new mapping systems and 2) optimal catheter ablation strategies for persistent atrial
fibrillation.

Basic research

Our research activities include studies at other institutions in Japan and abroad by basic
science and clinical science graduate students and presentation of the results of many
studies. In the field of arrhythmia, we have used various experimental models to study
the development of atrial fibrillation in regard to the effects on the myocardium of inflam-
matory cell invasion mechanisms and fibrosis. In the field of cardiomyocyte physiology,
we have investigated the physiological and pathophysiological regulatory mechanisms of
myocardial contraction and relaxation and performed a study using molecular biology
techniques and physiological techniques. We have also studied a new signal transmis-
sion system in the a-receptor stimulation effect in relation to L-type Ca channels in the rat
myocardium, the effects of B-receptor stimulation in sarcoplasmic reticulum function, and
cardiomyocyte intracellular Ca kinetics in mice in which dilated cardiomyopathy devel-
ops as a result of troponin T mutations. In the field of myocardial metabolism, we have
investigated the association between ischemia-reperfusion damage and intracellular ion
kinetics in isolated perfused hearts of type-2 diabetic mice.
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General Summary

Physicians should practice patient-oriented medicine based on the concept of evidence-
based medicine, which consists of research evidence, clinical expertise, and patients’
preferences. To accomplish this goal, we encourage the members of our staff to do basic
and clinical research. Areas of research include diabetes, metabolism, and endocrinol-

ogy.

Research Activities

Epidemiology and evidence-based medicine

A nationwide epidemiologic study of mortality in approximately 3,500 patients with type
1 diabetes was started in 1986 and has continued to provide much information about the
prognosis of Japanese children with type 1 diabetes. A population-based interventional
study of childhood obesity and glucose intolerance has also continued. Several clinical
trials of the treatment of type 2 diabetes using continuous glucose monitoring are being
performed.

Molecular diabetology and islet medicine

Injuries to islet cells and their reduced regenerative capacity are novel therapeutic targets
in the pathophysiology of diabetes are particular our interests in this field. Our study
group has succeeded in the direct in vivo transfer of genes, including cell-cycle regulators,
such as cyclin-dependent kinase 4. We confirmed that regulated proliferation of mature
beta cells restores glucose metabolism in diabetic mice.

We have also begun to focus on peri-islet Schwann (PIS) cells to investigate their critical
role in the protection of islet endocrine cells and islet development in fetal mice. By
using developmental engineering techniques in mice, we found that PIS cells are derived
from the neural crest. We also found that PIS cells regulate islet conformation and,
probably, alpha/beta cell function via direct contact with alpha cells.

Insulin resistance and obesity

A series of basic research studies of insulin resistance were performed in Otsuka Long-
Evans Tokushima Fatty rats. The effects of a new oral hypoglycemic agent (dipeptidyl
peptidase IV inhibitor) on insulin resistance were investigated.
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Dietary therapy

A highly monounsaturated enteral formula suppressed postprandial hyperglycemia with-
out exaggerated insulin secretion compared with a high-carbohydrate enteral formula in
patients with type 2 diabetes mellitus and in healthy subjects. By using continuous glu-
cose monitoring, we found that a highly monounsaturated eternal formula significantly
suppressed postprandial hyperglycemia and markedly reduced 24-hour glycemic variation
in patients with type 2 diabetes receiving tube feeding to a greater extent than did a high-
carbohydrate eternal formula, even if carbohydrate nutrients were adjusted to have a low
glycemic index.

Diabetic vascular complications

We investigated the role of the Rho/Rho-kinase signaling pathway in the development of
diabetic complications. We showed that the Rho/Rho-kinase signaling pathway plays a
crucial role in macrophage accumulation in the kidney under diabetic conditions. We
also demonstrated that Rho/Rho-kinase mediates thrombin-induced endothelial activa-
tion. Intriguingly, we found that the Rho/Rho-kinase signaling pathway is involved in
the pathogenesis of diabetic neuropathy. These findings indicate that Rho/Rho-kinase is
an important factor that links microvascular complications with macrovascular complica-
tions. We are now investigating molecular mechanisms underlying these observations.

Endocrinology

To identify and separate stem-like cells in human pituitary adenomas, we focused on the
expression of CD133, a tumor stem-cell marker in brain tumors, and also examined the
differences indicating the stem properties between CD133(+) cells and CD133(—) cells.
The effects of Ca*’-channel antagonists on the expression of steroidgenic enzymes were
evaluated using human adrenocortical carcinoma cell line NCI-H295R.

The 12-lipoxygenase pathway may play a part in the pathogenesis of diabetic cardiomy-
opathy. Therefore, the role of 12-lipoxygenase in cardiomyopathy was examined in vivo
in diabetic cardiomyopathy model rats and in vitro in a primary cardiomyocyte culture
system.

A possible direct effect of endotoxin on human stellate cells, which play a critical role in
the progression of nonalcoholic steatohepatitis, was studied in the human hepatic stellate
cell line LX-2.

A previous study has shown that ACTH secretion from the hearts of patients with hyper-
tension is increased and suggest that ACTH is involved in the pathophysiology of cardio-
vascular diseases. Recently, pro-opiomelanocortin messenger RNA has been found to
be expressed in the murine heart. Therefore, we designed a study to clarify the patho-
physiological role of pro-opiomelanocortin using HL-1 cardiomyocytes.
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General Summary

The immediate goals of our clinical and basic research are to investigate basic and clini-
cal aspects of malignant diseases and to try to improve outcomes for patients with solid
tumors and hematological malignancies, leading to the ultimate goals of improving the
natural history of malignant diseases. We have also been performing several clinical tri-
als and basic research studies throughout 2010.

Research Activities

Leukemias

Many patients with previously untreated hematological disorders have been referred to
our department. The disorders in 2010 included acute myeloid leukemia (AML), 10
cases; acute lymphoblastic leukemia (ALL), 6 cases, chronic myeloid leukemia (CML), 8
cases; and myelodysplastic syndrome (MDS), 6 cases. We have performed clinical trials
as a member of the Japan Adult Leukemia Study Group (JALSG), which is a distin-
guished leukemia research group established more than 20 years ago in Japan for AML,
ALL, and CML. The JALSG protocol studies performed in 2010 were as follows: the
AML/MDS-HR CS-7 study for newly diagnosed AML; refractory anemia with excess
blasts II, all-case registration cohort study; APL-204 (phase I11); CML-207 (phase III);
AML-209-GS; and AML209-KIT. We also participated in several cooperative group
studies and performed pilot studies: Aged Double-7 (newly diagnosed AML in elderly
patients: phase II), VEGA (MDS: phase II), a study of nilotinib (refractory CML: phase I/
1), and a study of dasatinib (refractory CML: phase I/II).

Lymphomas

In 2010 we registered 82 patients with newly diagnosed non-Hodgkin’s lymphoma and 2
patients with Hodgkin’s lymphoma. We have performed clinical trials as a member of
the Lymphoma Study Group of the Japan Clinical Oncology Group. Pivotal protocol
studies in 2010 were JCOG0406 (newly diagnosed mantle-cell lymphoma: phase II) and
JCOGO0601 (newly diagnosed low-risk, advanced, diffuse large B-cell lymphoma: phase
II/III. A randomized phase II study in patients with high-risk, diffuse, large B-cell lym-
phoma has also been started (biweekly rituximab, cyclophosphamide, hydroxydaunorubi-
cin, vincristine, and prednisone [R-CHOP] + cyclophosphamide, cytarabine, dexametha-
sone, etoposide, rituximab [CHASER] versus melphalan, cyclophosphamide, etoposide,
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and dexamethasone [LEED]; JCOGO0908). Other cooperative studies examined
biweekly rituximab, etoposide, prednisone, vincristine, hydroxydaunorubicin (R-EPOCH:
relapsed and refractory B-cell lymphoma: phase II) and pirarubicin, cyclophosphamide,
vincristine, and prednisolone (THP-COP: newly diagnosed T-cell lymphoma: phase
II). A study of enzastaurin (non-Hodgkin’s lymphoma: phase III double-blind) has been
completed. Enzastaurin is a novel drug targeting protein kinase Cp which has been
extensively studied throughout the world, including the United States, the European
Union, and Japan.

Myeloma

We registered 8 patients with newly diagnosed multiple myeloma in 2010. A novel
agent, the proteasome inhibitor bortezomib, became available in 2007, and we have used
it with or without dexamethasone to treat patients who have refractory myeloma. A ran-
domized phase II study was performed to compare the efficacy of bortezomib + dexa-
methasone with that of thalidomide + dexamethasone in patients with relapsed or refrac-
tory chemoresistant multiple myeloma (JCOG0904).

Hematopoietic stem cell transplantation

To investigate and establish safer and more effective hematopoietic stem cell transplanta-
tion (HSCT), we have performed serial clinical studies examining umbilical cord blood
transplantation with a bone marrow-nonablative procedure, a bone marrow-nonablative
procedure using antithymic globulin, and mechanisms of graft-versus-host disease in
HSCT.

Solid tumors

Many patients with solid cancers have been referred to our department from related divi-
sions or departments from both inside and outside our hospital. Several of our studies
seeking improved therapeutic outcomes are in progress throughout our university hospital
with related divisions or departments. The combination of fluorouracil, 500 mg/m?; epi-
rubicin, 100 mg/m?; and cyclophosphamide, 500 mg/m? (FEC100) with or without tax-
otere is an adjuvant therapy for patients with breast cancer treated with curative sur-
gery. FEC100 followed by taxotere is a preoperative combination chemotherapy for
patients with locally advanced breast cancer. Doxorubicin and taxotere followed by tax-
otere and trastuzumab is a first-line chemotherapy for patients with advanced metastatic
breast cancer. We have been investigating a combined-modality therapy of radiation and
chemotherapy with docetaxel, cisplatin, and 24 hours’ continuous infusion of fluorouracil
(DCF regimen) for patients with locally advanced esophageal cancer since late
2008. The study has been completed, and an improved protocol was launched this
year. A novel drug-development study with an orally decaying formulation of S-1 has
been performed for patients with advanced gastric cancer. Our first-line chemotherapies
for patients with advanced colorectal cancer are folinic acid, fluorouracil, and oxaliplatin
(FOLFOX) and folinic acid, fluorouracil, and irinotecan (FOLFIRI). Because antibodies
against vascular endotherial growth factor and epidermal growth factor receptor became
available in 2007 and 2008, respectively, combination therapies of these antibodies with
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FOLFOX or FOLFILI were also performed.

Palliative care

The mission of the Palliative Care Team for Cancer Pain Purposes is to relieve patients’
pain and anxiety to support the fight against cancer. Our team encourages the use of
narcotics and aims to improve the control of cancer pain. In our new division, we aim to
attain individual goals by sharing our thoughts and to contribute to the further growth of
palliative care at The Jikei University Hospital.

Basic research

One of our important activities is translational research on solid cancers and hematologi-
cal malignancies. The structural differences between M protein produced by myeloma
cells and that from monoclonal gammmopathy of undetermined significance have been
examined, and the function of ATP-binding cassette transporters in cancer chemotherapy
has been studied in collaboration with the Keio University Department of Phar-
macy. Transfer of the MDR1 gene into hematopoietic stem cells is a potential method of
chemoprotection in cancer chemotherapy. Basic research using CD34" cells enables us
to try such a strategy. The growth and differentiation of CD34" cells into which the
MDRI1 gene has been transferred have been investigated in vitro in collaboration with the
Keio University Department of Pharmacy, and the results have recently been published.
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General Summary

We perform clinical and basic research concerning chronic obstructive pulmonary disease
(COPD), bronchial asthma, pulmonary infection, pulmonary fibrosis, and lung can-
cer. Basic research should resolve clinical problems, and clinical research should estab-
lish novel treatments. We started clinical research concerning COPD in collaboration
with the Department of Cardiology and the Department of Diabetes, Metabolism, and
Endocrinology. Basic research focused on the molecular mechanisms of lung injury,
fibrosis, and COPD. We specifically investigated the roles of apoptosis, senescence, and
autophagy in the pathogenesis of these devastating lung diseases.

Research Activities

COPD

Clinical research concerning the incidence of COPD in patients with diabetes mellitus,
coronary artery diseases, or heart failure was performed. Serum levels of proinflamma-
tory cytokines, such as tumor necrosis factor, interleukin (IL) 1, and IL-6, were measured
in these patients. Oxidative stress was estimated by measuring urine levels of
8-hydroxydeoxyguanosine in patients with COPD. The effect of steroid inhalation on
oxidative stress in patients with COPD has been investigated. We speculated that early
intervention against COPD can prevent various comorbidities. We found that the preva-
lence of COPD in patients with coronary artery diseases, heart failure, or diabetes melli-
tus was higher than that in control subjects. Serum levels of tumor necrosis factor and
C-reactive protein were decreased in patients treated with statins. Urine levels of
hydroxydeoxyguanosine in patients with COPD were higher than in other groups. Clini-
cal research is underway concerning the effects on comorbidities of the treatment of
COPD, cardiovascular diseases, or diabetes mellitus.

Acute lung injury

Double-stranded RNA viruses are associated with acute lung injury. We investigated the
effect of insulin on epithelial cell fate after damage by polyinosinic: polycytidylic
acid. We used human bronchial epithelial primary culture cells and found that insulin
was required to protect these cells from apoptosis induced by polyinosinic: polycytidylic
acid. Apoptotic signals were dependent on caspase-8 activation. We also found that
survival signals were mediated mainly through extracellular signal regulated kinase and
Akt activation, although other survival signals may be also associated. We suggest that
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insulin administration is a promising strategy against acute lung injury induced by viral
infection.

Idiopathic pulmonary fibrosis

Aberrant re-epithelialization with bronchial epithelial cells is a prominent pathologic find-
ing in idiopathic pulmonary fibrosis (IPF) and is implicated in abnormal epithelial-mesen-
chymal interactions. Recent studies have identified senescence as a risk factor for the
development of IPF. Among the members of the nicotinamide adenine dinucleotide-
dependent deacetylase sirtuin (SIRT) family, which are class III histone deacetylases
(HDAC:s), SIRT6 has been demonstrated to antagonize senescence. We examined epi-
thelial senescence as a representative phenotypic alteration in conjunction with SIRT6
expression in IPF. We have produced evidence that IPF lungs show enhanced senes-
cence with a concomitant increase in SIRT6 expression in epithelial cells, including aber-
rantly re-epithelialized bronchial cells. Transforming growth factor (TGF) B induces
senescence by increasing p21 expression and also induces SIRT6 expression, and artificial
overexpression of SIRT6 efficiently inhibits TGF-B-induced senescence via proteasomal
degradation of p21 in human bronchial epithelial cells. Secretion of IL-B1 by human
bronchial epithelial cells with TGF-B-induced senescence is responsible for myofibroblast
differentiation in fibroblasts. These findings shed light on the accelerated epithelial
senescence in the pathogenesis of IPF and a possible regulatory role for SIRT6.

Autophagy and bronchiolar epithelial cells

To investigate the significance of autophagy in lung diseases, we examined the associa-
tion between autophagy and the senescence of bronchial epithelial cells. Cigarette
smoke extract had numerous effects on bronchial epithelial cells: it induced senescence,
transiently upregulated and then downregulated autophagy, and increased missfolded pro-
tein and ubiquitinated proteins. However, autophagy digested these unnecessary pro-
teins and protected bronchial epithelial cells from senescence. Our results suggest that
autophagy plays important roles in maintaining homeostasis in lung epithelial cells. We
are also investigating autophagy in pulmonary fibrosis.

Pulmonary infection

We have started to investigate biomarkers for infectious lung diseases. This study
focused on the significance of procalcitonin in the diagnosis and treatment of pulmonary
infection.

Lung cancer

Clinical research on the effects of nitroglycerin on chemotherapy in non-small cell lung is
going. This study is a multicenter trial in Japan. We are planning a study of the role of
endothelial progenitor cells in the progression and treatment of lung cancer.

Bronchial asthma
Clinical research concerning the step down of inhalation treatment against bronchial
asthma has been started. This study is a prospective, randomized, controlled study. A
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manuscript is being prepared for publication.

Publications

Fukumoto J, Harada C, Kawaguchi T,
Suetsugu S, Maeyama T, Inoshima I, Hamada
N, Kuwano K, Nakanishi Y. Amphiregulin
attenuates bleomycin-induced pneumopathy in
mice. Am J Physiol Lung Cell Mol Physiol 2010;
298: 1131-8.

Minagawa S, Araya J, Numata T, Nojiri S,
Hara H, Yumino Y, Kawaishi M, Odaka M,
Morikawa T, Nishimura SL, Nakayama K,
Kuwano K. Accelerated epithelial cell senes-
cence in IPF and the inhibitory role of SIRT6 in

TGF-B-induced senescence of human bronchial
epithelial cells. Am J Physiol Lung Cell Mol
Physiol 2011; 300: L391-401.

Harada C', Kawaguchi T', Ogata-Suetsugu S,
Yamada M', Hamada N', Maeyama T',Souzaki
R, Tajiri T', Taguchi T', Kuwano K, Nakanishi
Y' ((Kyushu Univ). EGFR tyrosine kinase inhibi-
tion worsens acute lung injury in mice with repair-
ing airway epithelium. Am J Respir Crit Care Med
2011; 183: 743-51.



77

Department of Internal Medicine
Division of General Medicine

Ken Hokkyo, Professor Nobuakira Takeda, Professor

Norio Tada, Professor Akihiro Nishiyama, Associate Professor
Hideaki Suzuki, Associate Professor Masami Nemoto, Associate Professor
Hiroshi Yoshida, Associate Professor Nobuyuki Furutani, Associate Professor
Jun Hiramoto, Associate Professor Chihiro Shikata, Assistant Professor
Hidekatsu Yanai, Assistant Professor Takanori Ebisawa, Assistant Professor
Research Activities

Division of General Medicine, The Jikei University Hospital

We are constructing a database of our medical examinations and treatments performed for
primary care in outpatients units. The data and information of every outpatient are being
gathered from a form of our own design filled out by the physicians. The data and infor-
mation include the reason for visiting the clinic, physical symptoms or complaints,
whether other physicians had been consulted, primary diagnoses, and the contents of
examinations and care. The accumulation of our data, especially in the case of initial
visits, are expected to be useful for analyzing trends in primary care at major general hos-
pitals.

Division of General Medicine, The Jikei University Aoto Hospital

The mechanisms of the beneficial effects of sarpogrelate, a 5S-HT(2A) receptor antagonist,
were examined in diabetes mellitus. Sarpogrelate may improve cardiac function in dia-
betes by promoting the expression of membrane glucose transporters and by releasing
insulin from the pancreas.

Division of General Medicine, The Jikei University Daisan Hospital

1. Study of factors of infection in elderly inpatients

To investigate the relation between infection and several factors in elderly inpatients, we
studied the relation of infection with the nutritional state, administered drugs, and bio-
chemical markers. We found that the poor nutritional state and the use of gastric acid-
suppressive drugs promote infection in elderly inpatients.

2. Study of fever of unknown origin

We attempted to clarify the causes of fever of unknown origin by measuring white blood
cells, the erythrocyte sedimentation rate, and levels of C-reactive protein, adenosine
deaminase, 2-5 oligoadenylate synthetase, soluble interleukin-2 receptor, and procalcito-
nin.  We found that viral infection can be distinguished from bacterial infection on the
basis of the results of these measurements. Procalcitonin is useful for diagnosing Gram-
negative rod sepsis.

Division of General Medicine, The Jikei University Kashiwa Hospital
1. Investigation of the role of general medicine on environmental health achievement
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We carried out our tasks of community-based health care according to a regional medical
plan in close coordination with the concerned government agencies and with the Kashiwa
Medical Society. We developed a new regional nutritional education system for subjects
with metabolic syndrome in the Kashiwa area, and this work received a grant from the
Chiba Foundation for Health Promotion & Disease Prevention in 2010. We also partici-
pated again this year in the development of a local health care system in Kashiwa as
members of a local governance committee and recognized the importance of point-of-care
testing to detect patients in the early stage of illness. Therefore, we developed a system
for measuring lipids in point-of-care testing and reported the results at the 79" annual
conference of the European Atherosclerosis Society.

2. Studies of lipid metabolism and atherosclerosis

1) The relationship between the Japanese diet and the incidence of cardiovascular dis-
case was investigated exhaustively through large-scale cohort studies in Japan.

2) Effects of carbohydrate cofeeding with lipids on postprandial hyperlipidemia were
investigated with measurement of the serum level apolipoprotein B48.

3) An incubation study with bacteriophages was performed to examine the antiviral
effects of plasma fractions, and the antiviral fraction was extracted from human plasma.
4) We developed a method for measuring lipoprotein A with our newly developed high-
performance liquid chromatography technique. By measuring very low density lipopro-
tein cholesterol with this method, we proved the benefit of therapeutic exercise for reduc-
ing remnant lipoproteins.

5) Subanalysis by gender of the findings of the Japanese Investigation of Kinetic Evalu-
ation in Hypertensive Event And Remodeling Treatment (JIKEI HEART) study was pub-
lished.

6) Effects of astaxanthin on triglycerides, high-density lipoprotein, and adiponectin
were investigated, and the results were reported at the annual scientific meeting of the
Japanese Society of Clinical Nutrition.

3. Medical Education

1) A new, practical, evidence-based medicine algorithm on clinical practice was devel-
oped.

2) As an effective feedback system on undergraduate and postgraduate medical educa-
tion, a portfolio education system was developed.
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General Summary

Our research activities cover a wide range of topics: disorders at the psychologic and bio-
logic levels, from childhood and adolescence, through adulthood, to the senile period.
Sociologic, psychologic, physiologic, and biochemical methods were used.

Research Activities

Psychopathology, psychotherapy, and child study group

Studies examined the care systems for developmental disorders in the psychiatry unit and
the difference between “attention deficit” observed in developmental disorders and that
observed in other mental disorders. A new counseling method, the Self-Psychological
Psychotherapeutic Approach, developed to improve and maintain self-esteem in patients
with developmental disorders, was studied, and a clinical trial of it has already been
started. A study of basic factors in depression in white-collar workers found close rela-
tionships between depression and personal characteristics, feelings of self-esteem, and
psychological stress experienced outside, rather than inside, the workplace.

Morita Therapy group

“Guidelines for Outpatient Morita Therapy” was translated into Chinese. Studies con-
tinued this year included those on such topics as the relationship between panic disorder
and generalized anxiety disorder, the subtypes of obsessive-compulsive disorder, a “fall-in
reaction” occurring in the process of mood or anxiety disorders, and the factors in the
recovery of inpatients receiving Morita therapy for depression. A qualitative study of
the life histories of female patients with obsessive-compulsive disorder has been per-
formed. In addition, comparative studies between Morita Therapy and third-generation
cognitive-behavioral therapies, such as acceptance and commitment therapy, were started.

Psychopharmacology group

In basic research, 1) the mechanism of central action of a new generation of psychotropic
drugs was studied with microdialysis and radioimmunoassay, and 2) brain mechanisms
underlying drug dependence and the development of a new drug for drug dependence
were studied in rats (in collaboration with the Japan Science and Technology
Agency). In clinical research, studies examined: 1) the effectiveness and adverse effects
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of new psychotropic drugs, 2) the involvement of the medial prefrontal cortex in motiva-
tion-oriented behavior (functional magnetic resonance imaging study in collaboration
with the National Institute of Radiological Science); 3) nerve growth factors involved in
neurodegenerative diseases (genetic research in collaboration with the Institute of DNA
Medicine); and 4) the genetics of akathisia induced by antipsychotic agents.

Psychophysiology group

Studies included: 1) research on changes in sleep structures and cognitive function by the
menstrual cycle in females using the cyclic alternating pattern method, 2) multi-institu-
tional joint research regarding the development of a novel platform on a website for sleep
medicine and research, 3) the development of skills for the diagnosis and treatment of
insomnia, 4) empirical research regarding the efficacy of group cognitive behavioral ther-
apy for insomnia on chronic sleep disturbance and depression, and 5) clinical research
using the multiple sleep latency for hypersomnias of central origin

Psychogeriatric group

First, a study of the neuropsychological evaluation of neurodegenerative disorders using
brain imaging modalities, such as magnetic resonance imaging and single-photon emis-
sion computed tomography, suggested that a reduction in hippocampal volume in
Alzheimer’s disease is related to delayed responses on neuropsychological tasks. Sec-
ond, an epidemiological survey conducted in Itoigawa City showed no differences in the
mortality rates of patients with dementia, although patients with vascular dementia
incurred higher costs under the Long-Term Care insurance system than did patients with
Alzheimer’s disease.

Third, a longitudinal study of the prevalence of psychiatric disorders in patients with
breast cancer was performed in collaboration with the Department of Surgery.

General hospital psychiatry

In a study of interventional therapy based on cognitive-behavioral therapy aimed at pre-
venting recurrences of depression, a computer system and sleep evaluation methods were
introduced in addition to a previous evaluation system for more effective presentations
and for more precise estimation, respectively. Furthermore, an investigation of new
indications for this intervention for atypical depression, bipolar depression, and insomnia
was performed. Another study investigated the issues associated with mental care ser-
vices for patients with cancer, their families, and medical staff.

Clinical electroencephalography group

Studies examined: 1) adverse properties of psychotropic drugs to reduce seizure threshold
and provoke seizures, which might result in several forms of psychosis in patients with
epilepsy; and, 2) a prevention study of recurrent depression in epilepsy. Furthermore,
we reported on a patient with epilepsy and ring chromosome 20 syndrome and an adult
patient with epilepsy and ictal apnea during sleep.
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Clinical psychology group

Studies examined: 1) psychotherapeutic processes and the techniques of cognitive behav-
ior therapy, Morita Therapy, relief care, and psycho-oncology and psychiatric care during
natural disasters; and 2) the characteristics of developmental disorders and higher brain
dysfunctions using psychological assessments. Furthermore, we taught graduate stu-

dents and engaged in the training of residents.
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General Summary

We have 9 subspecialty research groups: (1) the Congenital Metabolic Diseases, Endocri-
nology, and Medical Genetics group, (2) the Allergy and Immunology group, (3) the Neu-
rology group, (4) the Hematology and Oncology group, (5) the Cardiology group, (6) the
Infectious Diseases group, (7) the Neonatology group, (8) the Nephrology group, and (9)
the Pediatric Psychiatry group. The final aim of these subspecialty groups is supplying
practical benefits to patients and their families through basic and clinical research. To
accomplish this purpose, both cooperation and a high motivation for research are needed.

Research Activities

Congenital Metabolic Diseases, Endocrinology, and Medical Genetics

Accomplishments of our group this year are as follows.

1. We clarified the minimum required number of donor cells in bone marrow transplan-
tation for lysosomal diseases.

2. We found that the autophagy build-up in lysosomal disease cells was reduced by a
chemical chaperon.

3. We developed a novel gene therapy approach using a lentiviral vector.

4. We found that regulatory T cells are essential in inducing tolerance to enzymes in
enzyme replacement therapy for lysosomal diseases.

5. We prepared rats with left ventricular heart failure and analyzed the expression pat-
terns of urocortin 2, urocortin 3, and nesfatin 1 in their brains. Furthermore, we com-
pared messenger RNAs of these genes before and after administration of human atrial
natriuretic peptide to these rats.

6. We are developing methods for the molecular diagnosis of genetic diseases by means
of competitive genomic hybridization arrays and multiple ligation-dependent probe
amplification.
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Neurology

1. We investigated sequelae of acute encephalopathy in 103 children. Mental retarda-
tion was found in 89.3%, higher cortical dysfunction in 77.7%, epilepsy in 68.9%, and
motor disturbance in 27.2%. The severity of disabilities due to sequelae was greatest in
acute encephalopathy cased by metabolic disorders. Attention deficit and visuospatial
disturbance were the main symptoms of higher cortical dysfunction.

2. We reviewed the medical records of 21 patients with neonatal cerebral infarction to
evaluate clinical characteristics. Eighteen patients were born at term. The onset of
cerebral infarction was within 2 days in 90% of patients. Seizures were found in 52.4%
of patients, and respiratory disorders were found in 33.3%. Infarctions occurred more
frequently in the left hemisphere and in the territory of the middle cerebral artery
(81.0%). Motor impairments were found as sequelae in 8 patients, mental retardation in
5, and epilepsy in 3.

Hematology and Oncology

We investigated the effects and the molecular mechanisms of histone deacetylase (HDAC)
inhibitors valproic acid and depsipeptide on ionizing radiation (IR)-induced apoptosis in
Y79 and WERI-Rb1 retinoblastoma cells. We found that valproic acid and depsipeptide
synergistically enhanced IR-induced apoptosis, associated with activation of caspase-3
and cleavage of poly (ADP-ribose) polymerase in both cell types. Both valproic acid
and depsipeptide enhanced IR-induced phosphorylation of histone H2AX on Ser139 pre-
ceding apoptosis. Exposure of cells to IR in the presence of valproic acid or depsipep-
tide induced the accumulation of p53 acetylated at Lys382 and phosphorylated at Ser46
through the reduction of binding affinity with MDM2 and MDMX. These results sug-
gest that acetylation of pS3 by HDAC inhibitors is a promising new therapeutic target in
refractory retinoblastoma.

Infectious Diseases and Immunologic Disorders

We focus on identification of causative pathogen using polymerase chain reaction (PCR)
techniques, genetic diagnosis, treatment of primary immunodeficiency syndrome, and
analysis of immune response in pediatric rheumatic diseases.

Our research and development are as follows.

1. Rapid identification of causative pathogen on inflammatory diseases using multiplex
PCR

2. Quantification of herpesviridae genome using real-time PCR

3. Molecular analysis of drug resistance genes of bacteria

4. Retrovirus gene therapy for X-linked chronic granulomatous disease

5. Disease activities and prognosis of juvenile idiopathic arthritis, systemic lupus eryth-
matosus, and dermatomyositis

6. Efficacy and safety of biologic agents against refractory rheumatic diseases

Nephrology
We retrospectively analyzed the long-term outcomes of 82 children (10 with steroid-resis-
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tant nephrotic syndrome [SRNS], 35 with steroid-dependent nephrotic syndrome [SDNS],
and 37 with infrequently relapsing nephrotic syndrome [IRNS]) who were initially treated
with the International Study of Kidney Disease in Children (ISKDC) regimen at Saitama
Children’s Medical Center. The ISKDC regimen consists of treatment with predniso-
lone, 60 mg/m*/day, for 4 weeks, followed by alternate day treatment with 40 mg/m* for
another 4 weeks. The aims of our study were to identify factors at onset that could pre-
dict the pattern of relapse after the initial treatment with the ISKDC regimen and to assess
the prognosis and renal histology after long-term ciclosporin A therapy in 31 children.

All 6 asymptomatic children, without edema and identified with proteinuria incidentally
detected with a urinary screening program, had an extremely favorable clinical course.
An initial remission time of 9 days or more and the interval from the initial therapy to the
first relapse were significant predictors of steroid dependency. These findings had a sen-
sitivity and specificity of 100% and 90%, respectively, a positive predictive value of 95%,
and negative predictive value of 100%.

In addition, after the introduction of ciclosporin A therapy, steroid therapy could be
stopped in 56% of patients with SRNS and 64% of patients with SDNS. However, after
ciclosporin A therapy was tapered or stopped, nephrotic syndrome relapsed in most
patients (21 of 20; 95%). Of these patients, 80% (16 of 21) again had SDNS, which was
treated with ciclosporin A.  Ten of the 22 patients treated with ciclosporin A (mean dura-
tion, 31.3 months) had chronic nephrotoxicity.

In conclusion, the initial ISKDC regimen is useful for the early prediction of SDNS.
When pediatric nephrologists introduce ciclosporin A therapy in children with SDNS, an
alternative strategy should be considered after long-term use of the agent.

Cardiology

The Pediatric Cardiology group is interested in both basic and clinical cardiology research
to improve treatment outcomes for children with congenital heart conditions. Our study
results were presented at annual meetings of the Japan Pediatric Society and the Japan
Pediatric Cardiology Society. Grants from 2 national foundations were distributed to
our group to study right ventricle heart failure and copy number variant in congenital
heart disease. Specific projects under way in our group include the following.

1. The effect of telmisartan in right heart failure

2. Cardiac apoptosis in right heart failure

3. Clinical outcome of cardiac morphology involved in congenital metabolic disorders

4. Gene transmutation in patient with noncompaction

We also are interested in specific clinical research projects, as follows.

1. Making appropriate management plans based on fetal diagnosis.

2. Long-term outcomes in patients with total cavopulmonary connection circulation.

3. Interventional catheterization (balloon angioplasty and valvuloplasty, coil emboliza-
tion, transcatheter stenting, and catheter closure of congenital heart defects).
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General Summary

We have organized special clinics for selected skin diseases, including viral diseases, neu-
rofibromatosis type 1, atopic dermatitis, psoriasis, patch-testing, and skin cancers. Inte-
grating concentrated clinical efforts and related basic research should provide a significant
contribution to excellent clinical practice.

Research Activities

Psoriasis

Various systemic therapies, including oral cyclosporin microemulsion preconcentrate,
methotrexate, etretinate, topical vitamin D3, and corticosteroids, have been used depend-
ing on disease severity and the degree to which quality of life (QOL) is impaired in indi-
vidual patients. Also phototherapy, including psoralen ultraviolet A, narrow-band ultra-
violet B (UVB), and 308-nm exicimer lamp, are effective and have been administered in
a newly organized skin-care clinic. We have evaluated patients’ QOL reflecting social
background and developed a Japanese version of the Psoriasis Disability Index. We also
examined the incidence of metabolic syndromes as a comorbidity of psoriasis. In a spe-
cial psoriasis clinic, we select patient-based treatments to satisfy patients’ demands.
New biologic agents, including infliximab and adalimumab, are available and have been
used to treat intractable psoriasis. Clinical trials have been performed with new biologic
agents, including antibodies against interleukin (IL) 17A and IL-23p19. We have orga-
nized meetings twice a year with a society of patients with psoriasis in the Tokyo area in
the auditorium of our university to enhance their knowledge about psoriasis.

Atopic dermatitis

The pathogenesis of atopic dermatitis has been attributed to a complex interaction among
the environment and host susceptibility genes, altered skin barrier function, and the
immune system. Recently, psychosocial factors have been suggested to influence the
exacerbation of atopic dermatitis. Therefore, we are treating patients on the basis of not
only evidence-based medicine but also on QOL issues. We try to obtain a precise medi-
cal history from each patient and to learn how QOL is impaired. To support this type of
approach, we have organized skin-care lessons in the Skin-Care Clinic twice a week and
have hosted an atopic dermatitis forum, which includes monthly lectures and group meet-
ings. For basic clinical research, the levels of substance P, thymus and activation-regu-
lated cytokine, and IL-31 related to pruritus in atopic dermatitis are being evaluated
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according to disease severity. Clinical trials of opioid-k agonist have been performed.

Malignant skin tumors

We have been studying clinical courses and postoperative outcomes of patients with
malignant melanoma, extramammary Paget’s disease, squamous cell carcinoma, basal
cell carcinoma, malignant peripheral nerve sheath tumor, malignant fibrous tumors, or
cutaneous T-cell lymphomas according to established therapeutic guidelines. For the
accurate clinical diagnosis of pigmented tumors, we always perform dermoscopic exami-
nations.

Sentinel lymph-node biopsy is performed, especially for patients with stage II or III mela-
noma. We are participating in collaborative clinical research for maintenance therapy
using local injections of interferon-f. We also perform palliative care for patients with
advanced cancer.

Neurofibromatosis

Because the number of registered patients in our clinic is the largest in Japan and because
many patients with letters of introduction visit from all over Japan, we concentrate on
long-term follow-up and improvement of impaired QOL by means of accurate diagnosis
and the resection of neurofibromas. The estimated lifetime risk of malignant peripheral
nerve sheath tumor (MPNST) in patients with neurofibromatosis 1 is 10%, although infor-
mation concerning the epigenetic abnormality is limited. We have used the methylation-
specific polymerase chain reaction (PCR) and real-time reverse transcriptase (RT)-PCR to
analyze the methylation status of tumor suppressor genes and cancer-testis genes in estab-
lished MPNST cell lines. The findings of abnormal expression of several cancer-testis
genes and the inactivation of tumor suppressor genes indicate that disarranged methyla-
tion and de-methylation are involved in the ontogenesis of MPNST.

Herpes virus infection

1. Herpes simplex virus

We treat patients with genital herpes and intractable oral/facial herpes. Rapid diagnostic
procedures by means of immunohistochemical staining with monoclonal antibodies
against herpes simplex virus (HSV)-1, HSV-2 and varicella-zoster virus (VZV) are per-
formed in this clinic. We also perform enzyme-linked immunosorbent assays of anti-
body against HSV glycoproteins I and II for patients with genital herpes to determine the
type of HSV. After the diagnosis is confirmed, suppressive therapies (patient-initiated
therapy and episodic therapy) with varaciclovir are started to improve the impaired
QOL. Surveys of QOL in patients with recurrent genital herpes and drug sensitivities
derived from HSV from recurrent genital herpes are also being performed.

2. Herpes zoster and postherpetic neuralgia

Initial treatments for herpes zoster and postherpetic neuralgia (PHN) are performed in this
clinic. Neurological complications are commonly associated with herpes zoster. PHN,
defined as pain present for 90 days after the onset of rash, is a major sequela of VZV
infection and impairs QOL. To prevent PHN, we proactively use tricyclic antidepres-
sants. Post-hoc analyses of a subgroup of patients showed that amitriptyline in combi-
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nation with acyclovir reduced PHN in its incidence. PHN is characterized by various
types of pain and sensory symptoms, including ongoing pain, allodynia, and evoked or
spontaneous intermittent lancinating pains. We are actively prescribing pregabalin, tri-
cyclic antidepressants, selective serotonin reuptake inhibitors, opioid analgesics, and topi-
cal analgesics and are using visual analogue scales and an objective measuring device
(Pain Vision PS-2100, Nipro Co., Osaka) to evaluate pain.

Human papillomavirus infection

In addition to ordinary cryotherapies, topical vitamin D3 and salicylic acid have been
used to treat viral warts. Contact immunotherapy using squaric acid dibutylester and
CO, and pulsed dye laser evaporation has also been used to treat severe, intractable viral
warts. Human papillomavirus infection typing with the PCR has regularly been per-
formed for condylomas and rare viral warts. Five percent imiquimod cream is now
available for the treatment of condyloma accuminatum.

Contact dermatitis/drug eruption
We have performed patch testing to identify causes of contact dermatitis and drug erup-
tion.

Laser

The Q-switched ruby laser is useful for treating nevus Ota because of its selective photo-
thermolysis. Superficial pigmented lesions, such as senile pigment freckles, are usually
successfully treated with a single treatment. On the other hand, nevus spilus is difficult
to treat with the Q-switched ruby laser because it often recurs after 1 to 2 months. The
efficacy of a pulsed dye laser for treating hemangiomas and telangiectasia depends on the
clinical type, location, patient age, and other factors. The pulsed dye laser was effective
for treating hemangioma simplex on the face or neck of young adults. The size and red-
ness of the strawberry mark can be reduced if treatment is started before the age of 6
months. The recently introduced V-beam laser is effective for intractable vascular
lesions. Because the ultrapulse CO, laser has higher energy and a shorter pulse width, it
can vaporize at a fixed depth and can be used to quickly remove actinic keratosis, sebor-
rheic keratosis, syringoma, and epidermal nevus.

Skin Care Clinic

Narrow-band UVB irradiation is performed for patients with psoriasis, atopic dermatitis,
prurigo nodularis, vitiligo, or cutaneous T-cell lymphomas. Targeted phototherapy
equipment, such as the 308-nm exicimer lamp, is also used. Other special clinics,
including those for skin care lessons, therapeutic make-up, acne care, mental care, and
kampo medicine, are open for patients on demand.
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Self-assessment

Psoriasis: To improve patients’” QOL and treatment compliance, we have selected thera-
pies on the basis of their risk/benefit ratios. Phototherapy with narrow-band UVB and
the 308-nm exicimer lamp has been introduced. New biologic agents have been also
used to treat patients with severe psoriasis.

Neurofibromatosis: Many patients with neurofibromatosis type I are still being referred to
our special clinic. We are now performing inheritance consultation for pediatric
patients. Surgical removal of different types of neurofibroma is performed for inpatients
and outpatients to enhance QOL. Genetic analysis was performed for MPNST.

Herpes virus infection: Suppressive therapy has been used to improve impaired QOL.
Surveys of QOL in patients with recurrent genital herpes and drug sensitivities derived
from HSV are also being performed. To control PHN, we are prescribing tricyclic anti-
depressants, serotonin reuptake inhibitors, opioid analgesics, and topical analgesics.
Human papillomavirus infections: We have employed new treatments, including topical
vitamin D3, contact immunotherapy, and laser, to treat recalcitrant viral warts in addition
to ordinary surgical treatments. HPV typing is also regularly performed.

Contact dermatitis: For causal chemicals, environmental allergens, drugs, and foods in
patients with contact dermatitis, drug eruption, patch testing is are regularly performed.
Atopic dermatitis: We have been treating patients according to established guidelines and
the degree of QOL impairment. The psychosocial background of patients is also consid-
ered. To increase patient understanding, we have been organizing atopic dermatitis
forums, which include monthly lectures and group meetings. Basic research is focused
on pruritogens, such as substance P, IL-31, Th2 chemokines, and thymus and activation-
regulated cytokine.

Malignant skin tumors: We have been treating many patients with skin cancers, including
melanomas, basal/squamous cell carcinoma, and extramammary Paget’s disease, with
surgical operations combined with sentinel lymph-node biopsies and chemotherapy.
Laser: We have been treating many patients using several different types of laser.
Collagen vascular diseases: Intimate and periodic follow-up is performed in cooperation
with other departments.

On the basis of many clinical and basic results, it is possible to select appropriate treat-
ments for diverse aspects of skin diseases in our department.
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Research Activities

Division of diagnostic imaging

1. Clinical usefulness of diffusion-weighted imaging in patients with rheumatoid arthri-
tis

The clinical usefulness of diffusion-weighted imaging (DWI) in the evaluation of the
activity of inflammatory synovitis in patients with rheumatoid arthritis (RA) was assessed
in comparison with fat-suppressed contrast-enhanced magnetic resonance imaging (MRI),
which was defined as the gold standard. Correlation of 100% was obtained in all 60
regions of interest in 4 patients. Furthermore, DWI can be substituted for fat-suppressed
contrast-enhanced MRI in patients in whom administration of contrast media is contrain-
dicated.

2. Evaluation of the ankle joint with MRI and dual-source computed tomography

The combination of MRI and 3-dimensional display using dual-source (DS) computed
tomography (CT), is superior to other modalities for evaluating the anatomical and patho-
logical relationships between the tendons and osseous components of the ankle.

3. Coronary CT angiography using DS-CT: Comparison with fractional flow reserve
(FFR) using flow wire-coronary CT angiography (CTA) using DS-CT shows high diag-
nostic accuracy for anatomical stenosis diagnosed with coronary angiography, even for
patients with a high heart rate not being treated with a B-blocker, which increases the inci-
dence of side effects of contrast media. For the functional evaluation of coronary artery
stenosis, the FFR is measured with the flow wire. Coronary CTA in comparison with
FFR, also shows a high correlation.

4. CT scoring system as a predictor of neck metastasis in patients with head and neck
cancer

Nodal metastasis is the most important prognostic factor in patients with head and neck
cancers. We established a CT scoring system that uses the criteria of size, shape, extra-
capsular spread, and focal defects and assessed its applicability in comparison with surgi-
cal specimens of neck dissection.

Division of Nuclear Medicine

1. Multicenter trial confirmed the effectiveness of strontium-89 for palliative pain relief
in cases of multiple bone metastases

The bone-seeking radiopharmaceutical Sr-89 has been used as a palliative treatment for
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patients with pain caused by metastases to bone. Sr-89 is a suitable isotope because it is
a pure beta emitter. We obtained Sr-89 imaging with bremsstrahlung in patients 1 week
after injection. Images of Sr-89 had not been published before our report.

2. Assessment of combination therapy with strontium-89 and iodine-131 for thyroid
cancer metastatic to bone

Metastasis to bone in patients with thyroid cancer is an intractable condition. We have
used I-131 therapy for thyroid cancer. A suitable protocol should be assessed for combi-
nation therapy with Sr-89 and I-131 targeting bone metastases.

Division of Interventional Radiology

1. Investigation of the physical properties of microcatheters smaller than 2.2 Fr

The physical properties of microcatheters with tip diameters of 1.8 to 2.2 Fr were
reviewed. We measured tip hardness, the smoothness of the interior and exterior sur-
faces, the flow rate, flexibility of the guide wire, the ability to maintain shape, resistance
to kinking, visibility, intensity of pulling, and pressure resistance. The apical flexibility
of the catheters was good, but flow rate, visibility, and pressure resistance were problem-
atic.

Division of Radiation Therapy

1. Evaluation of relationship between bronchiolitis obliterans organizing pneumonia
and adjuvant therapy (hormonal therapy/chemotherapy) for early breast cancer treatment
We have encountered several cases of radiation-induced bronchiolitis obliterans organiz-
ing pneumonia syndrome in patients treated for early breast cancer and analyzed the rela-
tionship between the development of this syndrome and adjuvant therapy (hormonal ther-
apy/chemotherapy).

2. Evaluation of the efficacy of chemoradiotherapy for local control in patients with
local advanced esophageal cancer refractory to docetaxel, cisplatin, and 5-fluorouracil
The triple-drug combination chemotherapy of docetaxel, cisplatin, and 5-fluorouracil
(DCF) before surgery is effective for advanced esophageal cancer. However, cases
refractory to DCF likely have a poor prognosis. We evaluated the efficacy of chemora-
diotherapy DCF for local control in patients with DCF-refractory local, advanced esopha-
geal cancer.

3. Application of intensity-modulated radiotherapy for adjuvant and salvage radiother-
apy after radical prostatectomy

Conventional radiotherapy has long been used as an adjuvant and salvage therapy after
radical prostatectomy. However, these treatments are not effective enough to cure resid-
ual prostate cancer. We evaluate the effectiveness and adverse events of intensity-modu-
lated radiotherapy in which the prostate bed and the pelvic lymph nodes have been irradi-
ated.
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General Summary

The quality of surgical care is defined as the degree to which surgical practice for individ-
uals and populations increases the likelihood of desired health outcomes and are consis-
tent with current professional knowledge. Yet, for much of the 20th century, the knowl-
edge base for surgical practice was not influenced by systematic evidence, but rather by
expert opinion and collective experience. Now, evidence-based medicine has been
widely accepted in surgery. Randomized clinical trials are not valid sources of evidence
to answer a large number of important clinical questions. Well-designed observational
research can also address relevant clinical questions that cannot be answered by random-
ized clinical trials. Some of our studies listed below would help both surgeons and
patients to make decisions and would improve the quality of health care in the surgical
field.

Research Activities

Upper gastrointestinal surgery

We studied the pathophysiology of esophageal functional disorders, such as esophageal
achalasia and gastroesophageal reflux disease, using manometry and multichannel intra-
luminal impedance pHmetry. We proposed surgical indications for these esophageal
functional diseases and performed surgical treatment with laparoscopic surgery. We
continue to assess the viability of the gastric tube using intraoperative thermal imaging
system during esophagectomy. The correlation between suitable graft construction and
postoperative complications of a graft was then investigated. We started intraoperative
monitoring of bilateral laryngeal recurrent nerves to prevent postoperative laryngeal
recurrent nerve palsies and to predict the degree of paralysis after surgery. Basic
research in esophageal cancer has led us to find molecular markers indicating progno-
sis. We aimed to investigate the significance of the expression of small ubiquitin-like
modifier 1 in esophageal cancer as such a prognostic factor.
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Early gastric cancer invading the submucosa is associated with an approximately 20%
risk of lymph node metastasis, for which gastrectomy with lymph dissection is indi-
cated. However, gastric preservation is possible by searching for sentinel lymph nodes,
which are assumed to be the lymph nodes to which cancer first metastasizes. We exam-
ined the usefulness of sentinel lymph node navigation surgery with the infrared ray endo-
scope to develop laparoscopic operations that allow submucosal cancers of the stomach to
be safely resected.

We also investigated the characteristics, such as malignant potential in the progress of
gastric cancer, in relation to the sensitivity to anticancer agents.

Postgastrectomy syndrome occurs after gastrectomy performed to treat gastric diseases,
most often gastric cancer. The severity of postgastrectomy syndrome is related mainly
to the extent of gastric resection and the reconstruction procedures. Postgastrectomy
syndrome is a clinically important problem, because it impairs quality of life. To mini-
mize postgastrectomy syndrome our department has actively pursued function-preserving
gastrectomy, reconstruction with a substitute stomach, and limited gastric resection. We
have also performed postoperative gastrointestinal function tests to evaluate various gas-
trectomy procedures and to obtain useful information for the diagnosis or treatment of
postgastrectomy syndrome.

Colorectal surgery

To improve the quality of laparoscopic operations, we are evaluating the usefulness and
reliability of the Virtual Reality Surgical Simulator for laparoscopic colectomy. A com-
parative study of stress between open and laparoscopic surgery is under way.

In chemotherapy, we are participating in national multicenter trials to obtain new evi-
dence. Moreover, we are developing a new regimen (S-1, oxaliplatin plus cetuximab,
SOX+C) in collaboration with the Division of Oncology/Hematology, Department of
Internal Medicine.

There have been no breakthroughs in basic research on various antibodies in relation to
cancer. However, the efficacy of indoleamine 2,3-dioxygenase (the enzyme that causes
cancer immunotolerance) as a factor predicting the recurrence of early colorectal cancer
has been reported. Furthermore, in collaboration with the Department of Urology, we
are developing methods to identify cancer-associated proteins (colorectal, esophageal,
gastric, pancreatic, and liver cancers) by means of proteomics.

Sclerotherapy with aluminum potassium sulfate and tannic acid has been used to augment
the treatment of anorectal diseases. Functional analysis of anorectal function using sta-
tionary 3-dimensional manometry has been introduced in Japan, and a systemic treatment
strategy for anorectal diseases is expected to be developed.

Hepatobiliary and pancreatic surgery

Our main research activities are as follows.

1. Living donor liver transplantation (LDLT) and regenerative medicine
2. Treatment for hepatocellular carcinoma and control of recurrence

3. Chemotherapy for pancreatic and biliary cancers

4. Expansion of surgical indications for multiple hepatic tumors
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Laparoscopic surgery for the liver, biliary tree, pancreas, and spleen

Navigation surgery for hepatobiliary and pancreatic surgery

Nutritional therapy for cancer patients

Surgical site infection control in surgical patients

. Effect of preoperative treatment with eltrombopag and splenectomy for idiopathic
thrombocytopenic purpura

The first LDLT was successfully performed for a patient with postnecrotic cirrhosis and
hepatocellular carcinoma on February 9, 2007. Our ninth LDLT was performed for a
patient with primary biliary cirrhosis on September 17, 2010.  All 9 recipients were dis-
charged on postoperative days 15 to 46 in good condition, and all donors were discharged
on postoperative days 9 to 13 and returned to their preoperative status. We are also
planning to extend the indications of LDLT to acute hepatic failure and ABO-incompati-
ble cases. We have performed translational research on combination chemotherapy with
gemcitabine and a protease inhibitor, FUT-175, which is associated with both nuclear fac-
tor k-B inhibition and apoptosis induction in pancreatic cancer cell lines. Navigation
surgery for liver resection is ongoing as an Advanced Medical Treatment from February 1,
2011, and biliary and pancreatic navigation surgery is performed with the Institute for
High Dimensional Medical Imaging Research Center. Other continuing clinical and
experimental trials involve treatment of hepatic tumor, laparoscopic surgery, nutritional
therapy, resection site infection, and eltrombopag as a pretreatment for laparoscopic sple-
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nectomy for idiopathic thrombocytopenic purpura.
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General Summary

The Divisions of Chest Surgery, and of Breast and Endocrinology Surgery were estab-
lished in June 2005. Since then, all staff members have been active in surgical practice,
research, and education. Many studies are ongoing.

Research Activities

Chest Surgery

Thoracoscopic surgery is the focus of our clinical activity. This minimally invasive sur-
gery produces fewer postoperative complications and sequelae and is especially beneficial
for elderly, high-risk patients. Thoracoscopic surgery requires advanced skills, and we
have independently developed total thoracoscopic surgery, which uses only a thoraco-
scope and video monitors to provide intraoperative views. Our method of thoracoscopic
surgery can be used to treat many chest conditions, such as juvenile pneumothorax,
peripheral lung nodules, mediastinal tumors, and lung cancer.

Thoracoscopic surgery is also indicated for higher-risk patients with such complications
as advanced pulmonary emphysema, impaired pulmonary function, and extremely high
age who are not candidates for conventional open surgery.

Operative procedures, including wedge resection, segmentectomy, lobectomy, and pneu-
monectomy of the lung, are all safely performed, in addition to resection of mediastinal
tumors or the thymus. Surgery for lung cancer requires much more advanced skills and
oncological considerations, which have also been independently developed. Of the
mediastinal procedures, thymectomy is usually performed via thoracoscopy rather than
via a conventional median sternotomy. In our department the percentage of chest opera-
tions performed via thoracoscopy is more than 90%, which we assume to be the highest
rate in the world.

The minimal invasiveness of thoracoscopic surgery is being investigated with prospective
clinical studies. These studies include a comparative study of open surgery and video-
assisted surgery for lung cancer, an evaluation of video-assisted surgery for bullous lung
diseases in elderly patients with impaired lung function, an evaluation of video-assisted
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surgery for thymic tumors, and an evaluation of video-assisted thymectomy for myasthe-
nia gravis.

Our clinical studies are also evaluating new devices and methods, such as narrow-band
imaging for the thoracoscopic diagnosis of benign and malignant lung diseases, and Lapa-
roSonic coagulating shears (Ethicon Endo-Surgery, Inc., Cincinnati, OH, USA) for small
thoracotomy. Three-dimensional diagnosis with computed tomography is used to make
thoracoscopic surgery safer. The diagnosis and treatment of ground glass opacity of the
lung, which is considered to indicate early adenocarcinoma, are being evaluated.

Many basic research studies are also underway. In the morphological expression-related
advancement of the molecular genetic analysis of lung cancer, we are investigating
whether carcinogenesis of the lung, as reflected by CA19-9 activity, is an important
marker of de novo carcinogenesis. The biological and genetic characteristics of periph-
eral adenocarcinoma of the lung are being investigated to establish the most appropriate
surgical procedures.

A system for viewing videos on the Internet is now being developed which will help
improve surgical training and research.

Breast and Endocrinology Surgery

DCIS has increased to account for 20% of breast cancers with the spread of screening
mammography in Japan. We have studied biological factors involved in the progression
of DCIS to invasive breast cancer by immune-staining procedures.

We have performed phase II/III studies of contrast-enhanced ultrasonography of the
breast with the microbubble contrast medium Sonazoid (Daiichi Sankyo Co. Ltd., Tokyo),
in cooperation with the Department of Radiology. With Sonazoid the sensitivity of
ultrasonography for the detection of small breast cancers equals that of magnetic reso-
nance imaging.

Triple-negative breast cancer (TNBC) is often associated with early resistance to chemo-
therapy and extremely poor outcomes. Neoadjuvant chemotherapies have demonstrated
efficacy in some patients with TNBC. By analyzing clinicopathological data, we have
identified chemosensitivity factors in TNBC.

Sentinel lymph-node navigation has become a standard procedure in breast cancer sur-
gery worldwide. However, the use of sentinel lymph-node biopsy after preoperative
chemotherapy remains controversial. We are investigating its validity for standard use,
especially after preoperative chemotherapy.

The presence of circulating tumor cells in the peripheral blood and the bone marrow of
patients with breast cancer is an independent prognostic factor. We are studying the
prognostic value of circulating tumor cells in the bone marrow in patients receiving che-
motherapy.
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General Summary

Pediatric Surgery

The Division of Pediatric Surgery at The Jikei University Hospital is dedicated to provid-
ing expert surgical care for fetuses, infants, children, and adolescents with congenital and
acquired conditions. Our surgeons remain committed to the ongoing development of
new surgical techniques for treating diseases in children, particularly minimally invasive
approaches to replace more invasive open procedures that require large incisions.

Vascular Surgery

Research projects of our department have focused on the development of the endovascu-
lar repair of aneurysms, treatment of peripheral arterial disease with drug-eluting stents,
and clinical studies of specific antibodies for heparin-platelet factor 4 (PF4) complexes.

Research Activities

Pediatric Surgery

1. Education

Education for medical students: The patients undergoing pediatric surgery often have
congenital anomalies. For this reason, lectures on pediatric surgery for medical students
are based on embryology.

Education for physician training : Three objectives for physician training in pediatric sur-
gery are: 1) how to obtain a blood samples from pediatric patients, 2) understanding fluid
therapy for pediatric patients, and 3) learning the technique of buried sutures.

Education for surgical residents: They are able to serve as operators or assistants for pedi-
atric surgery.

2. Clinical studies

1) Manometry for children with constipation

2) Testosterone injection for micropenis

3) Endoscopic treatment using Deflux, a hyaluronic acid/dextranomer gel (Q-Med AB,
Uppsala, Sweden) for grades IV and V vesicoureteral reflux

4) Development of introducers for central venous access

5) In cases of severe gastroesophageal reflux, a surgical procedure called fundoplication
is performed. This procedure is performed laparoscopically in our hospital. With min-
imally invasive laparoscopic surgery, pain is minimized, and recovery after surgery is
faster. The number of neurologically handicapped children with gastroesophageal reflux
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has been increasing in our hospital. Carbon oxide changes the balance of electrolytes
and acid-base in laparoscopic surgery.

6) The Nuss procedure aims to force the sternum forward and hold it there with an
implanted steel bar, but without making a large incision to resect the abnormal carti-
lage. In this procedure, the curved steel bar is placed under the sternum through 2 small
incisions on the sides of the chest. The number of patients with pectus excavatum
treated surgically at The Jikei University Hospital is the third highest in Japan.

7) Molecularly targeted therapy using an antiangiogenic factor

8) Extracorporeal ultrafiltration for septic shock using a rat model

During sepsis, microorganisms release various endotoxins, including such cytokines as
tumor necrosis factor alpha and interleukin 6 and complement components, that activate
cascade systems to a greater or lesser extent. Plasmapheresis is used to remove these
factors. We created a rat model of sepsis and evaluated the effects of plasmapheresis.

9) New diagnostic and therapeutic methods for neuroblastoma

A problem for nursing students is that they have no lectures related to pediatric sur-
gery. A problem for fifth-year medical students is that there is no bedside teaching about
pediatric surgery. The curriculum should, therefore, be changed.

Vascular Surgery

1. Development of endovascular repair of thoracoabdominal aneurysms

Although stent grafts for the treatment of abdominal aortic aneurysms (AAAs) have been
developed and are commercially available, no such stent grafts are available for the treat-
ment of thoracoabdominal aortic aneurysms (TAAAs). The surgical death rate follow-
ing open surgery for the treatment of AAAs is satisfactory, but that for TAAAs remains
unacceptably high at 15% to 20%, and further improvement is desperately needed.
Because a TAAA involves 1 or more visceral arteries, visceral perfusion must be main-
tained while the aneurysm is excluded with stent grafts. We have used a custom-made
branched stent graft in combination with covered stents (for visceral reconstruction) for
the treatment of TAAAs that were considered inoperable because of comorbid conditions
or a hostile thorax/abdomen. Although stent graft repair for TAAAs requires long opera-
tive and fluoroscopic times, this treatment is feasible and safe.

2. Development of endovascular repair of aortic arch aneurysms: Retrograde in-situ
branched surgery

We have developed a new minimally invasive operation for aortic arch aneurysms. After
carotid-carotid bypass surgery is performed and stent grafts are placed, a needle is used to
push the stent graft thorough one side of a carotid artery, after which a covered stent is
inserted as a branch and deployed into the stent graft (in an in-situ retrograde fash-
ion). We have examined this retrograde in-sifu branched surgery in an in-vitro study and
have applied it clinically. This operation is expected to be a less invasive surgery for
aortic arch aneurysms.

3. Research on drug-eluting stent in the superficial femoral artery

The Zilver PTX drug-eluting peripheral stent (Cook Medical, Bloomington, IN, USA) is
specifically designed and approved to treat peripheral arterial disease affecting the super-
ficial femoral artery, the main vessel of the thigh. The Zilver PTX is a self-expanding
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stent made of nitinol, a space-age “shape memory” metal that offers unique mechanical
advantages for a stent in the superficial femoral artery.

Both a global registry and a randomized controlled trial, in which most patients were
enrolled in the United States, but also in Germany and Japan, is awaiting its 1-year pri-
mary endpoint, which should be reached in August 2009. We are participating in this
trial.

4. Clinical study of specific antibody for heparin-PF4 complexes

Heparin is commonly used for anticoagulation in vascular surgery. Heparin-induced
thrombocytopenia (HIT) is a rare but life-threatening complication with thrombosis of
veins and arteries. Even if heparin use is limited, it occasionally induces the production
of specific antibodies against heparin-PF4 complexes. Patients with such antibodies are
at increased risk for HIT. The prevalence of these antibodies in patients receiving hepa-
rin is presumably underestimated. Accordingly, we prospectively measured antibodies
against heparin-PF4 complexes and activity of PF4 and investigated whether they are
related to symptoms of HIT, particularly in patients undergoing major vascular sur-
gery. We measured these variables in 300 patients for 2 years.

The percentage of patients with antibodies to heparin-PF4 complexes was approximately
13%, which was higher than expected. Moreover, PF4 activity tended to be higher in
antibody-positive patients than in antibody-negative patients. The results of this study
are being statistically analyzed and will be reported in 2009.

5. Research on prevention of reperfusion injury during endovascular aneurysmal repair.

Large sheaths are usually chosen for endovascular aneurysmal repair. If the inserted
sheath is retained at the femoral artery for a long time, the ischemic time of the lower
extremities becomes longer, and reperfusion syndrome might occur. We have used a
small sheath to supply blood flow to the distal lower extremities and to prevent complete
ischemia of the lower extremities and consequent reperfusion syndrome.
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General Summary

Basic Research

The research activities of the Department of Orthopaedic Surgery range from experiments
on connective tissue cells to clinical studies and have been highly regarded by both Japa-
nese and international orthopaedic societies. This regard is reflected by the participation
of department members in the development of treatment guidelines in Japan. Moreover,
members of the department continue to win competitive research grants for their ongoing
research projects.

Clinical Research

Undertaking clinical research firmly grounded in basic studies and performed in collabo-
ration with many academic and clinical institutions is a well-established and proven stan-
dard of high-quality scientific projects carried out at our department. The social and
educational imperative of The Jikei University Hospital has been basic and epidemiologi-
cal studies and the development of new operative methods. The members of our depart-
ment participate in this assignment, and their efforts have been highly valued.

Research Activities

Arthroscopic surgery for traumatic anterior instability of the shoulder with general joint
laxity

The purpose of the present study was to investigate clinical features and results of
arthroscopic surgery in 12 patients with traumatic anterior instability of the shoulder com-
plicated by general joint laxity. Eight patients had sustained an initial dislocation owing
to minor trauma. Arthroscopic examination showed a poorly developed anterior band of
the inferior glenohumeral ligament and medial glenohumeral ligament and a shallow Hill-
Sachs lesion in all cases and showed a Bankart lesion with minimal detachment in 9
cases. The mean Japan Shoulder Society Shoulder Instability Score was 55 points
before surgery and 84 points after surgery. Postoperative recurrence was observed in 1
patient. The range of motion after surgery was satisfactory in most cases, in which an
early recovery was obtained, although the apprehension sign remained, especially in ath-
letes, even 1 year after surgery.
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Pathogenesis of the axial symptoms following cervical laminoplasty

Although cervical laminoplasty has been the standard surgical procedure for cervical
spondylotic myelopathy, axial symptoms often remain after surgery. We examined the
causes of axial symptoms in a prospective controlled study and found that preserving the
C7 spinous process could reduce their occurrence.

Patient-specific templating method in total knee arthroplasty: A prospective study of
accuracy of different patient-specific bone cutting guides

Preoperative and intraoperative patient-specific templating has gained attention as the
next technological development after computer-assisted surgery navigation systems in
knee surgery. In our department, we have been evaluating the accuracy of implant posi-
tioning during total knee arthroplasty with patient-specific bone cutting guides and have
been carrying out a prospective study comparing the accuracy of patient-specific templat-
ing with that of a computer-assisted navigation system. The evaluation also includes a
comparative trial against conventional surgery, analysis of 3-dimensional reconstructions,
and the development of more-precise preoperative planning software.

The establishment of new operation method for flatfoot

We examined results of a new operative method for the treatment of middle-aged patients
with flatfoot, in whom the progressive planovalgus deformity developed due to the acces-
sory navicular. In these patients, the connections between the navicular bone and the
accessory navicular were extremely loose, and the flatfoot was thought to have developed
owing to dysfunction of the tibialis posterior tendon. In 2 cases, in which the accessory
navicular was removed and the tibialis posterior tendon reattached, pain remained, and
flatfoot did not improve. In 1 case, in which additional lateral column lengthening was
adopted, pain decreased comparatively early, and the flatfoot was adequately cor-
rected. We believe that treatment of the accessory navicular is not sufficient and that
measures to correct flatfoot should be undertaken to reduce symptoms in such patients.

Femoral reconstruction with a distal interlocking stem following excision of a metastatic
tumor in the proximal part of the femur

We examined the effectiveness of a distal interlocking stem for femoral reconstruction in
14 patients who had undergone excision of a metastatic tumor in the proximal part of the
femur. The postoperative complications were early death in 1 case and deep tissue
infection in another case. In regard to postoperative functional mobility, ambulation was
possible in 12 of 13 cases (after excluding a case of early death), and use of a wheelchair
was necessary in 1 case. Owing to strengthening of the reconstructed soft tissue, 12
patients were able to elevate their extended leg in the supine position, and 11 patients
could elevate their leg in abduction in the lateral position. We conclude that femoral
reconstruction with a distal interlocking stem produces satisfactory functional results and
is an effective treatment method in patients following excision of the proximal part of the
femur due to bone metastasis.

Use of an injectable complex of p-tricalcium phosphate granules, hyaluronate, and fibro-
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blast growth factor-2 in the repair of unstable intertrochanteric fractures

We evaluated the effects of an injectable complex of B-tricalcium phosphate (B-TCP)
granules, hyaluronate, and recombinant human fibroblast growth factorfactor-22 (rhFGF-
2) on the repair of unstable intertrochanteric fractures in elderly patients. Twenty-one
patients (age range, 76-91 years) having 31.A2 fractures (AO classification) were treated
with an injection of the complex followed by intramedullary nail placement. Fractures
with a displaced lesser trochanter resulted in posteromedial cortical defects. Treatment
was performed within 8 days after fracture. Bone regeneration and B-TCP resorption,
unions of intertrochanteric fractures and displaced lesser trochanters to the shaft, and
varus deformity of the femoral neck were assessed with X-ray films and computed
tomography scans. Fracture union occurred in all cases, and union of the displaced
lesser trochanter to the shaft was obtained in 20 cases by 12 weeks. Interestingly, B-TCP
granules were completely replaced by bone, and new bone formation was observed
around the lesser trochanter in all cases, unlike cases not treated with the complex. This
complex is a paste-like material that is easy to handle and can make a considerable contri-
bution to the treatment of both unstable intertrochanteric fractures and other cortical bone
defects with minimal surgical invasion.

Biological markers of bone ageing and the link to osteoporosis: The possible role of
bisphosphonates and selective estrogen receptor modulators in the underlying pathophys-
iology

With aging of the bone collagen fibers, advanced glycation and oxidation end products
(AGEs, pentosidine) accumulate in the collagen matrix, and excessive induction of AGEs
exacerbates bone fragility. We found that an atherosclerosis risk factor, hyperhomocys-
teinemia, contributes to the induction of AGE formation. In a study of a Nagano cohort
(1,300 cases), we found that high levels of urine AGEs and serum hyperhomocysteinemia
may serve as common risk markers of osteoporosis and osteoarthritis.
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General Summary

The research studies in our department, examining such topics as syringomyelia, endo-
vascular surgery, mechanism of head injury, and pediatric neurosurgery, made good prog-
ress in the past year. Research in these areas is performed to international stan-
dards. Clinical research on brain tumors, hypothalamic disorders, and spine and spinal
cord diseases has also continued.

Research Activities

Cerebrovascular Disorders

Although cerebral vasospasm is a major cause of morbidity and mortality in patients with
subarachnoid hemorrhage (SAH), precise mechanisms responsible for the pathogenesis of
cerebral vasospasm remain undefined. Recent electrophysiologic and pharmacological
studies show that potassium channels play important roles in the hyperpolarization and
relaxation of vascular smooth muscle. Therefore, we have attempted to determine the
role of potassium channels in the relaxation of cerebral arteries and arterioles. The
recent results suggest that the functions of potassium channels are potentiated in arteries
exposed to SAH and that the role of potassium channels may be more important in small
arterioles than in large cerebral arteries.

In thrombolytic therapy for acute ischemic stroke, it is essential to achieve thrombolysis
before ischemic neuronal injury occurs. To develop a new technique of thrombolysis
after acute stroke, the effect of transcranially applied ultrasound on thrombolysis has been
examined. We have reported that low-frequency and low-intensity transcranially applied
ultrasound can enhance thrombolysis by tissue plasminogen activator in a rabbit model of
femoral artery occlusion. Furthermore, our recent results show that ischemic neurologi-
cal deficits can be reduced by transcranially applied ultrasound in a rabbit model of mid-
dle cerebral artery occlusion without an increase in the rate of hemorrhagic complica-
tions. We have reported these results in an international journal (Stroke). We are now
attempting to confirm the safety of ultrasonication for vascular and neuronal tissue and to
develop a clinically applied ultrasonication probe.
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Endovascular surgery

1. Development of a new endovascular opening system

We performed several clinical and basic research studies related to endovascular therapy.
2. Development of a new endovascular operating system

We developed a state-of-the-art endovascular neurosurgery suite that offers integrated
neurosurgical and radiological capabilities. A specially designed biplane digital subtrac-
tion angiography system was installed in the neurosurgery operating room. In May
2008, a robotic digital subtraction angiography system (Zeego, Siemens Medical Sys-
tems, Erlangen, Germany) was installed in our operating suite. The new suite, which
has 3-dimensional digital subtraction angiography imaging and microsurgery capabilities,
allows neurosurgeons to perform a wide array of neurosurgical and endovascular proce-
dures.

3. Development of bioactive coils (Matrix coil)

We developed a biodegradable, bioabsorbable polymer coil for the treatment of brain
aneurysms at University of California Los Angeles (UCLA) School of Medicine. This
device has been approved and has been used to treat more than 30,000 patients in the
United States, Europe, and Japan. We are collaborating with UCLA, and the next gener-
ation of bioactive coil is being investigated at the Jikei Animal Laboratory. We are plan-
ning new clinical research for the treatment of unruptured intracranial aneurysms.

4. Development of Mebiol gel

We have developed a thermoreversible polymer as a tissue-engineering therapeutic
device. This polymer can be used as a drug delivery embolic material for the treatment
of malignant tumors or as a hemostatic device.

We obtained a grant for this project from the New Energy and Industrial Technology
Development Organization. We have used this device to treat cerebral aneurysms, and
preliminary data hold promise for clinical application.

5. Flow dynamics for intracerebral aneurysm

The aim of this project was to predict the risk of rupture of untreated cerebral aneurysms
and to develop next-generation therapies that can be used to modify the flow dynamics of
the aneurysms. In collaboration with Waseda University, we established a new variable,
“energy loss,” which can be used to predict aneurysm rupture. In addition we developed
a new computational software program that can be used to measure aneurysm size and
volume immediately using 3-dimensional information. This software will be commer-
cially available soon.

Brain tumor

In the treatment of malignant glioma, local recurrence often determines prognosis. The
principal of therapy thus becomes the control of local recurrence. However, treating
local recurrence with chemotherapy is difficult because the blood-brain barrier is a major
obstacle preventing chemotherapeutic drugs from reaching brain tumors. To overcome
these problems, a method has been developed for the local sustained release of chemo-
therapeutic agents by their incorporation into biodegradable polymers. Gliadel Wafer
(Eisai Co., Ltd., Tokyo, Japan), which contains carmustine, has been authorized in Europe
and the United States and is used for the patients with malignant glioma. On the other
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hand, recent advances in liposome technology have shown promise for the introduction of
chemotherapeutic agents with reduced toxicity, extended longevity, and potential for cell-
specific targeting. In some previous reports, liposomal doxorubicine was used systemi-
cally to treat malignant glioma. In our study we have tried to use doxorubicine and a
proteasome inhibitor (MG132) within a thermoreversible polymer for intracranial implan-
tation, a strategy that has been shown to be safe and successful in the treatment of malig-
nant gliomas. We will investigate the release kinetics, toxicity, distribution, and efficacy
of this preparation in vitro and in vivo.

We investigated the safety and clinically effects of immunotherapy with fusions of den-
dritic and glioma cells in patients with malignant glioma. Dendritic cells were generated
from the peripheral blood. Cultured autologous glioma cells were obtained from surgi-
cal specimens in each case. Fusions of dendritic cells and glioma cells were prepared
with polyethylene glycol. All patients received 3 to 7 immunizations with fusion cells at
intervals of 3 weeks. Fusion cells were injected subcutaneously close to a cervical
lymph node. There were no serious adverse effects, and partial responses have been
observed in 2 patients.

Neurotrauma

Few institutions have engaged in research on neurotraumatology. A unique aspect of our
department is research in this area, which has 3 major topics. We examined the preva-
lence of sports-related head injury in collaboration with the Japan Society of Clinical
Sports Medicine and the Japan Society of Neurotraumatology. We also examined sports-
related concussion and performed mechanical studies of head-injury through simulations.

Syringomyelia

About 50 patients with syringomyelia are surgically treated in our department each
year. We have been investigating the following subjects.

1. Evaluation of the cerebrospinal fluid obstruction at the craniovertebral junction in
patients with Chiari malformation.

In syringomyelia related to Chiari malformation, the relation between cerebrospinal fluid
(CSF) circulation blockage and cavitation of the spinal cord has been clarified. There-
fore, the improvement of the CSF circulation becomes the goal of surgical treat-
ment. However, the mechanism of cavitation of the spinal cord is not fully under-
stood. In patients with Chiari malformation, the cerebellar tonsils and the ventral vector
(i.e., the dens) compress the spinal cord and restrict CSF circulation. We examined
whether these 2 factors influence the effects of foramen magnum decompression.

2. Fluid in the syrinx

The mechanism of syrinx enlargement remains unclear. The content of the syrinx is
believed to be CSF, but where and how the fluid originates are unknown. We are
researching the fluid by measuring cytokine and antibiotic concentrations.

Spine and spinal cord group
Numerous conditions, including syringomyelia, degenerative spine diseases, spinal cord
tumors, and spinal vascular lesions, have been the major concerns of our depart-
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ment. The departments of orthopedic surgery and neurosurgery often collaborate in the
interests of patient-orientated treatment in our hospital.

In clinical research, an analysis of pain in patients with neuropathic pain was
started. The DynaCT scanning system (Siemens Medical Systems) in operating rooms 4
and 5 is one of the most sophisticated image-guided surgery systems, especially when
paired with a navigation system.

Basic research, including research on spinal cord injury and regeneration technology, has
just begun in our group.

Pediatric Neurosurgery

The Division of Pediatric Neurosurgery, The Jikei University Hospital Women’s & Chil-
dren’s Medical Center, was established in October 2002. In the last 10 years more than
1,500 new cases of various entities have been collected and recorded in our data bank,
including, spina bifida, hydrocephalus, craniofacial anomalies, and brain tumors. Since
April 2003, clinical research fellows, 12 from other domestic universities and 9 from
other countries (including Germany, Italy, Austria, Jordan, and Bulgaria), have taken part
in our research activities.

In the field of hydrocephalus research, pathophysiological analyses of CSF dynamics in
both the fetal and postnatal periods have been extensively investigated. On the basis of
these large clinical series with extensive clinical investigations, we have proposed a
unique theory for the specificity of CSF dynamics in the immature brain, namely “Evolu-
tion Theory in CSF Dynamics” (Childs Nerv Syst 22: 2006).

We have also completed the development of a new neuroendoscope and proposed a new
surgical technique (J Neurosurg: 102, 2005) and a specific technique for intracranial cysts
(J Neurosurg: 103, 2005) with a specific navigational endoscope trajectory as “Oi clear
Navi Sheath” (J Neurosurg: 107, 2007). We have been collecting the largest series of
patients.

A member of our department has been nominated as the chairman of the National Study
Group on Spina Bifida and has been promoting further nationwide and international coop-
erative studies on controversial issues in this field.

In the field of craniofacial anomaly research, we have extensively applied the distraction
method to Japan’s largest series of cases; the clinical efficacy has been summarized, and
our extensive work received the honorable prize of the International Society for Pediatric
Neurosurgery, Raimondi’s Award in 2004, and the Kawabuchi Award in 2005.

Our clinical and research activities have been well maintained both in Tokyo (The Jikei
University Hospital Women’s & Children’s Medical Center) and in Hannover, Germany
(the International Neuroscience Institute) on the basis of firm international collaboration
with world-leading pediatric neurosurgeons and related research workers.
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General Summary

Research in the Department of Plastic and Reconstructive Surgery is focused on 4 basic
areas: 1) the causes and treatment of craniofacial anomalies, 2) the causes and treatment
of hand and foot anomalies, 3) the mechanism of wound healing and grafting of skin and
bone, and 4) microsurgical transplantation. The faculty of our department consists of
surgeons representing virtually all areas of plastic surgery and clinicians from related dis-
ciplines. This diversity provides the stimulating atmosphere necessary for productive
research. The participation of plastic surgery residents and postresidency fellows in
research studies provides them with important experience and expands their understand-
ing of anatomical and physiological factors involved in these special areas of surgery.

Research Activities

Gene analysis and staged surgical procedures in patients with syndromic craniosynosto-
Sis

Apert syndrome, or acrocephalosyndactyly I, is an autosomal dominant disease caused by
allelic mutations of fibroblast growth factor receptor 2 (FGFR2). Two regions (Ser 252
Trp and Pro 253 Arg) of the FGFR2 gene are believed to be responsible for syndromic
craniosynostosis. Four monoclonal antibodies that respond only to peptides derived
from mice with a mutation of Pro 253 Arg have been successfully prepared.

Evaluation of flap vascularization by intraoperative and postoperative infrared thermal
imaging

Success rates of free flap reconstruction of large defects due to excision of malignant
tumors are high (no less than 95%). Wound dehiscence and other complications, how-
ever, are occasionally seen, especially in patients who have received radiation or chemo-
therapy or both. Infrared thermography (TVS-200EX, NEC Avio Infrared Technologies,
Ltd., Tokyo) is a reliable, noninvasive technique for assessing the vascularization and via-
bility of free flaps and surrounding tissues. It is a useful method for monitoring free
flaps and provides valuable information for avoiding complications.

Distraction osteogenesis

The use of distraction osteogenesis in reconstruction continues to expand and
evolve. The effects of the various rates and frequencies of distraction have been studied,
and rates of 1 to 2 mm per day have been found to be adequate for the craniofacial skele-
ton. The division of daily distractions into smaller, more frequent distractions acceler-
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ates bone formation. We have developed a device with a built-in motor which can pro-
duce continuous distraction. Results of experiments using newly developed devices are
being investigated.

Tissue engineering

Flaps lined with mucosa are in great demand for nasal, oral, tracheal, and urogenital
reconstruction. Fascia lined by mucosal tissue has already been developed as a new
reconstructive material. Sublingual mucosa was obtained from Japanese white rabbits,
and separated mucosal cells were subcultured twice for 4 weeks. The cells were trans-
planted to the fascia of the femoral muscles in the same rabbits. The growth of mucosal
tissue was confirmed with histological examination. Fasciomucosal complex tissue
developed. Fascia has proved to be a useful scaffold that cross-links the transplanted
mucosa and muscle.

Functional analysis of desert hedgehog in patients with macrodactyly

Mou reported in 2008 that the expression of the protein desert hedgehog in the hypertro-
phic parts of the affected nerve are significantly greater in patients with macrodactyly
than in patients with polydactyly. The purpose of the present study was to detect the
expression of messenger (m) RNA of desert hedgehog and immunohistochemical reac-
tions for desert hedgehog and Patched2 in the fatty tissues of patients with macrodac-
tyly. Immunohistochemical reactions for desert hedgehog were observed in the epider-
mis and adipocytes of patients with macrodactyly, whereas mRNA reactions were
detected in the nervous systems of both patients with macrodactyly and patients with
polydactyly. Whether the up-regulation of desert hedgehog is due to the disease itself or
is a consequence of surgery is unclear, and further investigation is planned.
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General Summary

The main research activities in our department involved clinical study, evaluation of alter-
ations in cardiac performance and long-term results after corrective surgery, and experi-
mental studies to solve the clinical problems we are facing. Clinical investigations,
including follow-up studies, of valvular and ischemic heart diseases were a main area of
our clinical research, as were studies of complex congenital anomalies. The recent
increase in aortic aneurysms has become another concern in our field. We have exam-
ined short-term and mid-term results and confirmed their excellence. Other fields of
cardiac surgery were also analyzed and found to have yielded excellent results as
well. We are also continuously performing several experimental studies with in vivo
models. The experimental projects include protection of the heart during cardiac arrest
and pulmonary valve function. The major activities are described below.

Research Activities

Experimental studies of congenital heart diseases: The effect of cardiopulmonary factors
on the severity of pulmonary regurgitation in an acute swine model

The progression of pulmonary regurgitation after intracardiac repair for congenital heart
defects requiring right ventricular (RV) outflow tract reconstruction results in the RV vol-
ume overload and subsequent RV dysfunction, contributing to poor morbidity and reoper-
ation. We examined the effects of cardiopulmonary factors (RV systolic function [end-
systolic elastance, E.] and pulmonary vascular resistance index [PVRI]) on the severity
of pulmonary regurgitation (PR) in an acute swine cardiopulmonary bypass (CPB)
model. In 8 pigs (body weight, 14+2 kg), an acute PR model was established with the
use of CPB. The severity of PR (%PR) assessed with a Doppler flow meter (backward/
forward flow area) was 40%=+4% at the steady state after the operation. During the serial
alterations of PVRI by manipulation of ventilation and NO inhalation, %PR increased in
parallel with PVRI (p<0.01%PR versus PVRI). Furthermore, %PR was reduced by
stepwise increases in RV E,, by dobutamine infusion. In conclusion, the hemodynamic
effect of PR depends on the patient’s cardiopulmonary status (i.e., RV function and pul-
monary vasoconstriction) in addition to the status of pulmonary valve competence.
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Experimental studies of new therapeutic strategies of cardiopulmonary protection during
open-heart surgery

1. Reversal of oxidant-mediated biochemical injury and prompt functional recovery
after prolonged single-dose crystalloid cardioplegic arrest in immature piglet heart by the
terminal warm-blood cardioplegia supplemented with a phosphodiesterase 111 inhibitor
Terminal blood cardioplegia (TWBCP) alone provides insufficient benefits after pro-
longed ischemia and is associated with inevitable oxidant-mediated injury. To examine
methods of avoiding oxidant-mediated myocardial reperfusion injury and of facilitating
prompt functional recovery, we examined the effects of TWBCP supplemented with high-
dose olprinone, a phosphodiesterase III inhibitor, which has the potential to reduce oxi-
dant stress and calcium overload, after prolonged single-dose crystalloid cardioplegic
arrest in a model of CPB in immature piglets. Fifteen piglets were subjected to 90 min-
utes of cardioplegic arrest on CPB, followed by 30 minutes of reperfusion. In group I,
uncontrolled reperfusion was applied without receiving TWBCP; in group II, TWBCP
was given; and in group III, TWBCP was supplemented with olprinone (3 pg/
ml). Group III showed significant left ventricular (LV) performance recovery (Group I,
26.5%=+5.1%; group 11, 42.9%+10.8%; group III, 81.9%+24.5%, p<0.01 versus groups I
and II), associated with significant reduction of troponin T and lipid peroxidation at the
reperfusion phase. In groups III no piglets required electrical cardioversion. On the
basis of this study, we conclude that TWBCP with olprinone reduces myocardial reperfu-
sion injury by reducing oxidant-mediated lipid peroxidation and accelerates prompt and
persistent LV functional recovery while suppressing reperfusion arrhythmia.

2. Effect of postconditioning: Experimental study using a piglet model of cardiovascu-
lar surgery on the reversal of myocardial stunning by ischemic postconditioning
Background: This study tested the hypothesis that myocardial damage induced by isch-
emia/reperfusion can be reduced by postconditioning at reperfusion.

Methods: Eighteen piglets were subjected to 90 minutes of ischemia followed by 60 min-
utes of reperfusion on CPB. In 12 of them, ischemic postconditioning strategies
(6 cycles of 10 seconds of ischemia/reperfusion or 3 cycles of 30 seconds of ischemia/
reperfusion) were applied before aortic unclamping, whereas the other 6 were not treated
(control).

Results: In the LV, both systolic and diastolic dysfunction, associated with oxidant-
induced biochemical injury, were noted in the control group. In contrast, postcondition-
ing resulted in significantly better LV functional recovery and less myocardial biochemi-
cal injury.

Conclusion: Ischemic postconditioning during the early phase of reperfusion produces
prompt myocardial functional recovery and inhibits biochemical injury in a piglet model
of CPB.

Clinical studies of pediatric heart surgeries

1. Effects of oral pulmonary vasodilators (sildenafil and bosenntan) in high-risk candi-
dates for the Fontan procedure after the bidirectional Glenn operation

We have retrospectively analyzed the effects of treatment with oral pulmonary vasodila-
tors (sildenafil and bosenntan) on the hemodynamic risk profile (pulmonary arterial pres-
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sure [PAP], pulmonary vascular resistance: pulmonary resistance [Rp] and PA index) in 8
high-risk candidates for the Fontan procedure and 10 untreated control patients.

In the treatment group, 8 patients who underwent bidirectional Glenn (BDG) operation,
significant reductions in Rp and PAP were noted 6 and 12 months after the operation,
whereas no changes were demonstrated in the control group. This study suggests that
treatment with oral pulmonary vasodilators (sildenafil and bosenntan) can reduce pulmo-
nary risk factors in candidates for the Fontan procedure.

2. Intraoperative evaluation of pulmonary flow reserve capacity and a new method to
predict post-Fontan hemodynamic status

In 12 patients, in whom the staged Fontan procedure was indicated after the BDG opera-
tion, we measured superior vena cava flow, which is equivalent to PA flow in BDG physi-
ology, by means of a transit-flow meter intraoperatively. Measurement of PA flow and
pulmonary vascular resistance, incorporated with serial volume loading, allows pulmo-
nary vascular reserve capacity to be assessed in response to an increase in pulmonary
flow to simulate Fontan circulation. The pulmonary vascular reserve capacity, assessed
by the percent reduction in Rp in response to increased pulmonary flow, was revealed to
be a strong indicator of post-Fontan outcome and a final central venous pressure (CVP)
with Fontan circulation. In 8 patients who had undergone the Fontan procedure, there
was significant relationship between the actual CVP and the CVP predicted by means of
intraoperative simulation.

3. The surgical outcome and long-term results of the Ross operation: Effect of autograft
dilatation

The surgical outcomes and long-term results of the Ross operation were reviewed in 35
patients who undergone the Ross procedure from 1995 through 2008. Autograft func-
tion was assessed by periodic echocardiographic evaluation for up to 14 years after the
operation. There were no operative or acute deaths or late reoperation for autograft
regurgitation (freedom from reoperation for autograft failure: 87% after 14 years). The
durability of the implanted pulmonary autograft valve was excellent, especially in chil-
dren and in patients with preoperative aortic stenosis.

Clinical study of adult cardiac surgery

1. Valve disease

1) Surgical intervention for active mitral infectious endocarditis

Mitral valve repair has been performed even when the leaflets have been severely dam-
aged by active mitral infectious endocarditis. Recently, our basic approach to active
mitral infectious endocarditis is to perform surgery early in the active phase while antibi-
otics are administered, with the aim of improving the rates of cure and of successful
mitral valve repair. It is possible to remove vegetations and the infected parts of leaflets
and to suture directly or use patch plasty if the infection has not reached the annu-
lus. There are many sources of patch materials which are treated with glutaralde-
hyde. We are using the Xenomedica patch (Baxter Healthcare Corp., Horw, Switzer-
land) because of the ease of handling.

2) Mitral valve reconstruction

Leaflet resection for posterior leaflet prolapse has been a standard repair procedure with
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good long-term durability. Both quadrangular and triangular leaflet resections tend to
cause posterior displacement of the coaptation point, but coaptation line was satisfactory
in terms of leaflet geometry. The mobility of the resected leaflet was preserved, and the
anterior leaflet could move to coapt with the resected posterior leaflet. Echocardiogra-
phy revealed excellent mobility of the resected posterior leaflet. Resection procedures
have been successfully used to repair mitral valves affected by myxyomatous degenera-
tion.

3) Assessment of our mitral valve repair without systolic anterior motion

We have never encountered systolic anterior motion requiring treatment after mitral valve
repair.  The key for avoiding systolic anterior motion after mitral valve repair is to resect
an excess amount of prolapsed leaflet to obtain a smooth coaptation line, as in single ante-
rior leaflet closure, and to select an appropriately sized ring.

4) Aortic valve replacement

Patient age is an important factor in the choice of valves to replace the aortic valve. The
first choice in patients older than 65 years has been a bioprosthetic valve, but such valves
are increasingly used for patients younger than 65 years. Long-term results have been
satisfactory for both mechanical and bioprosthetic valves. The frequency of biopros-
thetic valve use has increased, but only for patients aged 55 to 60 years. In elderly
patients the use of mechanical prostheses has been limited to patients with a narrow aortic
annulus.

2. Ischemic heart disease

1) Increasing of coronary artery bypass grafting for patients with hemodialysis and the
construction of multiple intensive care units

The percentage of patients receiving hemodialysis who undergo coronary artery bypass
grafting (CABG) has rapidly increased (2007, 5.1%; 2008, 7.7%; 2009, 12.4%; 2010,
25.0%). The risk of CABG for patients receiving hemodialysis is high, and the postop-
erative management of these patients may present difficult challenges to the cardiac surgi-
cal team. At our institution, specialists from many fields, including nephrology and
infection control, participate in the postoperative care of patients in the intensive care
unit. This team approach has helped shorten the duration of patients’ stays in the inten-
sive care unit, even as the percentage of patients receiving hemodialysis has increased.

2) Training of surgeons in the transitional stage from conventional CABG to off-pump
CABG

The procedure of CABG has changed dramatically in the past 10 years from conventional
CABG with CPB to CABG without CPB. In our teaching hospital, it would be possible
to train resident physicians with the desk-training model system, simple devices, and vari-
ous anesthetic methods and to achieve satisfactory results.

3. Thoracic aneurysm

1) Preventing cerebrovascular complications in aortic arch replacement

The first choice for an aortic infusion line is an ascending aorta without calcification. If
there is porcelain or arteriosclerosis, we select an axillary artery. Moreover, we have
cannulated atheromatous branches of the aortic arch which have sufficient backflow,
achieved by means of selective cerebral perfusion, followed by initial retrograde cerebral
perfusion. To prevent the complications of cerebral infarction and air embolism, retro-
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grade cerebral perfusion is a safe and simple method of brain protection.

Publications

Sakamoto Y, Yoshitake M, Naganuma H,
Kawada N, Kinouchi K, Hashimoto K. Recon-
sideration of patient-prosthesis mismatch definition
from the valve indexed effective orifice are. Ann
Thorac Surg 2010; 89: 1951-5.

Kawahito K, Adachi H. Balloon catheter pul-
monary embolectomy under direct visual control
using a choledochoscope. Ann Thorac Surg
2011; 91: 621-3.

Yoshitake M, Takakura H, Sasaki T, Hachiya T,
Onoguchi K, Taguchi S, Hoshi T, Hashimoto
K. Electron beam cine CT-Based evaluation of
left atrial function after the Maze procedure for
mitral valve regurtitation. Ann Thorac Cardiovasc
Surg 2010; 16: 91-8.

Yamashiro M, Morita K, Uno Y, Shinohara G,
Hashimoto K. Modified Norwood procedure
with a handmade down-sizing valved right ventri-
cle-to-pulmonary artery conduit. Gen Thorac
Cardiovasc Surg 2011; 59: 30-3.

Shinohara G, Morita K, Uno Y, Yamashiro M,
Hashimoto K. Scimitar syndrome in an infant
with right lung hypoplasia, ventricular septal defect,
and severe pulmonary hypertension. Gen Thorac
Cardiovasc Surg 2010; 58: 524-7.

Nakamura K, Kawahito K. Erythrocyte-protec-
tive effect of sarpogrelate hydrochloride
(Anplag&reg;), a selective 5-HT2 receptor antago-

nist: an in vitro study. J Artif Organs 2010; 13:
178-81.

Nakamura K, Shiratori K, Hashimoto K. Giant
saccular aneurysm of coronary arteriovenous fistu-
lato the main pulmonary artery: Intraoperative
assessment by using fluorescent imaging. Ann
Thorac Cardiovasc Surg 2010; 16: 354-7.
Nakamura K, Kawahito K. Time-related hemo-
lysis in stored shed mediastinal blood after cardio-
pulmonary bypass. J Artif Organs 2011; 14:
264-7. Epub 2011 Jan 18.

Inagaki T, Kiyokawa T, Naganuma H, Hashi-
moto K, Morikawa T, Hano H. Takayasu arteri-
tis associated with nonspecific international pneu-
monia and ulcerative colitis.  Jikeikai Med J 2010;
57: 33-8.

Naganuma H, Kawahito K, Matsumura Y,
Nakamura K, Haijima N. Octreotide acetate for
persistent cylothorax after descending aorta
replacement (in Japanese). Kyobugeka 2010; 63:
1124-7.

Miyazaki T, Yamagishi M, Yashima M, Maeda
Y, Yamamoto Y, Koide M, Nomura K, Yaku
H. Surgical strategy for major aortopulmonary
collateral arteries in pulmonary atresia with ventric-
ular septal defect (in Japanese). Nihon Shoni
Junkanki Gakkai Zasshi 2010; 26: 392-9.



123

Department of Obstetrics and Gynecology

Tadao Tanaka, Professor Kazunori Ochiai, Professor

Kazuhiko Ochiai, Professor Hiroshi Sasaki, Professor

Takekazu Onda, Professor Naoki Kamiya, Professor

Seiji Isonishi, Associate Professor Shigeki Niimi, Associate Professor
Aikou Okamoto, Associate Professor Kyousuke Yamada, Associate Professor
Kuniaki Ohura, Associate Professor Hirokuni Takano, Associate Professor

Satoshi Takakura, Assistant Professor

General Summary

The main research topics of our department are the development of molecularly targeted
agents for gynecologic tumors, including ovarian cancer; clarification of the mechanisms
of successful pregnancy; and the development of assisted reproductive techniques.
These topics were investigated both experimentally and clinically.

Research Activities

Gynecologic Oncology

1. Cyclin D1 is a prognostic factor for advanced serous ovarian cancer

We have previously shown with high-resolution oligonucleotide copy number analysis
that cyclin E (CCNET) amplification is strongly associated with the resistance to treat-
ment of serous ovarian cancer. We focused on 66 cases of advanced serous epithelial
ovarian cancer (EOC) and investigated the associations between the expression of G1-S
phase regulatory proteins and clinicopathological variables. Immunohistochemical
analyses of cyclin D1, pRb, p16, p53, p27%P!, p21"“?! "and cyclin E were performed on
formalin-fixed tissue sections collected from primary surgical specimens. The correla-
tions between the expression of these proteins and the clinicopathological variables,
including progression-free survival (PFS), overall survival (OS), and chemosensitivity,
were examined. Univariate analysis showed that overexpression of cyclin D1 was posi-
tively correlated with reduced PFS (p=0.00062) and OS (p=0.00037). Reduced expres-
sion of p27%"! tended to be associated with shorter OS (p=0.064). Multivariate analysis
showed that overexpression of cyclin D1 (p=0.0019), reduced expression of p27%P!
(p=0.042), and residual tumor volume (p=0.0092) were independent predictors of
0OS. Overexpression of cyclin D1 (p=0.011) and residual tumor volume (p=0.006) were
significantly associated with first-line chemosensitivity. In advanced serous EOC, over-
expression of cyclin D1 contributes greatly to poor prognosis owing, perhaps in part, to
chemoresistance. Cyclin D1 is a possible target for overcoming the refractory nature of
advanced serous EOC.

2. Cytokine gene expression signature in ovarian cancer

Host defenses against tumors are controlled by several immunological mediators, includ-
ing cytokines, that play important roles in the host-tumor immune-system conflict.
Alterations of cytokine expression and an imbalance in the helper T types 1 and 2 cell
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cytokine response have previously been shown in ovarian cancer. In this study, we
sought to clarify whether the cytokine gene expression profile affects the development or
progression or both of ovarian cancer.

3. Copy number analysis identifies novel interactions between genomic loci in ovarian
cancer

Ovarian cancer is a heterogeneous disease with complex genomic alterations, and, conse-
quently, studies to date have had difficulty determining the most relevant copy number
alterations (CNAs). We obtained genome-wide CNA data from 4 different single nucle-
otide polymorphism array platforms for a final data set of 398 ovarian tumors, mostly of
the serous histological subtype. Frequent CNAs targeted many thousands of genes;
however, high-level amplicons and homozygous deletions enabled filtering of this list to
the most relevant. The large data set enabled refinement of minimal regions and the
identification of rare amplicons, such as those at 1p34 and 20q11. We performed a novel
co-occurrence analysis to assess the cooperation and exclusivity of CNAs and analyzed
their relationships to patient outcome. Positive associations were identified between
gains on 19 and 20q, gain of 20q, and loss of X and between several regions of loss, par-
ticularly 17q.  We found weak correlations of genomic loci, such as 19q12, with clinical
outcome. We also assessed genomic instability measures and found a correlation of the
number of higher amplitude gains with poorer OS. By assembling the largest collection
of ovarian copy number data to date we have been able to identify the most frequent aber-
rations and their interactions.

4. TL-6-STAT3-HIF signaling and therapeutic response to the angiogenesis inhibitor
sunitinib in ovarian clear cell cancer.

Ovarian clear cell adenocarcinoma (OCCA) is an uncommon histotype that is generally
refractory to platinum-based chemotherapy. Here, we analyzed the most comprehensive
gene expression and copy number data sets compiled to date to identify potential thera-
peutic targets of OCCA.

Gene expression and DNA copy number analysis were performed with primary human
OCCA tumor specimens, and findings were confirmed with immunohistochemical studies
of tissue microarrays. Circulating levels of interleukin (IL) 6 were measured in the
serum of patients with OCCA or high-grade serous cancers and were related to PFS and
OS. Two patients were treated with sunitinib, and their therapeutic responses were mea-
sured clinically and with positron emission tomography.

We found specific overexpression of the IL-6-STAT3-HIF (IL-6-signal transducer and
activator of transcription 3-hypoxia-induced factor) pathway in OCCA tumors compared
with that in high-grade serous cancers. Expression of parathyroid hormone-like hor-
mone and high circulating levels of IL-6 in patients with OCCA may explain the frequent
occurrence of hypercalcemia of malignancy and thromboembolic events in OCCA. We
describe the amplification of several receptor tyrosine kinases, most notably MET, and
suggest other potential therapeutic targets. We report sustained clinical and functional
imaging responses in 2 patients with chemotherapy-resistant OCCA who were treated
with sunitinib, thus showing significant parallels with renal clear-cell cancer.

Our findings highlight important therapeutic targets in OCCA, suggest that more exten-
sive clinical trials with sunitinib in OCCA are warranted, and provide significant impetus
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to the growing realization that OCCA is molecularly and clinically distinct from other
forms of ovarian cancer.

5. Differential mitochondrial scoring associated with chemotherapeutic responses in
patients with ovarian cancer

Ultrathin sections of surgical specimens from patients with ovarian cancer were examined
with electron microscopy. Clinical response was compared with mitochondrial scores
composed of 7 independent mitochondrial morphological features. The total mitochon-
drial score was 5.13 in responsive cases and 11.41 in resistant cases. Receiver operating
characteristic analysis revealed that the resistant total cut-off score was >10 points. After
a median follow-up period of 20 months, 11 patients have relapsed. The PFS curves
showed a difference in favor of the low-scoring patients over high-scoring patients.

6. Clinical and prognostic value of the presence of irregular giant nuclear cells in pT1
ovarian clear cell carcinomas

We aimed to identify irregular giant nuclear cells (IGNCs) with a simple method in clini-
cal practice and to evaluate their prognostic value in pT1 ovarian clear cell carcinomas
(OCCCs). Eighty-seven patients with pT1 OCCCs who underwent initial surgery were
retrospectively assessed. Survival rates were significantly lower in IGNC-positive
patients than in IGNC-negative patients (adjusted hazard ratio=14; 95% confidence interval=
2.7-768). Prognostic differences were not identified for other factors. IGNC identifi-
cation on 28 available touch imprint cytology smears predicted IGNC identification on
paraffin-embedded tissue sections (sensitivity=50.0%, specificity=100%, P=0.007). The
presence of IGNCs has clinical and prognostic value for pT1 OCCCs.

Fetomaternal Medicine

1. Does the presence of antiphospholipid antibodies affect the etiology of unexplained
infertility as it does that of recurrent spontaneous abortion?

Thrombophilias, such as antiphospholipid antibody (APLA) syndrome, are known to play
a role in recurrent spontaneous abortion; however, their effect on unexplained infertility
remains controversial and poorly understood. The aim of the present study was to inves-
tigate the prevalence of several thrombophilic markers in patients with unexplained infer-
tility so that better use can be made of infertility treatments. In women with unexplained
infertility, APLAs of any type tended to have a higher prevalence than in healthy pregnant
women; therefore, APLAs might affect reproductive function. We suggest that women
with unexplained infertility should undergo screening examinations for APLAs. We
intend to investigate more cases.

2. The effect of APLAs on fetal and placental growth

APLAs have been proposed as a possible cause of fetal growth restriction (FGR) related
to placental dysfunction. Of the numerous APLAs, however, which are involved is
unclear. We revealed the APLA profile implicated in FGR to establish the therapeutic
principles for pregnancy in patients with APLAs. In addition, we examined the effects
of low-dose aspirin and heparin on the incidence of FGR.

Reproductive endocrinology
1. Study of ending in vitro fertilization treatment for infertile women 40 years or older.
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Dealing with infertile women 40 years or older who cannot conceive despite in vitro fer-

tilization (IVF) treatment can be difficult.

The ending of infertility treatment is rarely

discussed, although counseling is recognized as being important for infertile
patients. We studied the results of IVF treatment in infertile women 40 years or
older. We also used a questionnaire survey to examine the ending of IVF treatment for

such women.
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General Summary

We performed research in the following areas: urologic oncology, urinary tract infection,
sexually transmitted diseases, urodynamics and erectile dysfunction, the kidney and adre-
nal gland, endourology, and extracorporeal shockwave lithotripsy.

Research Activities

Urologic oncology

1. Basic research: We have several projects that aim to clarify the biology of urological
malignancies and to develop new therapeutic tools. Most projects were reported at the
annual meeting of the Japanese Urological Association and the American Urological
Association. The projects are as follows.

1) Proteomic analysis of new biomarkers for prostate cancer and urothelial cancer

2) Establishment and biological analysis of a new prostate cancer model derived from
Japanese patients

3) Research on neurourology and female urology

2. Clinical research: Several clinical studies are ongoing in our department. Some
results have already been reported at the annual meeting of the Japanese Urological Asso-
ciation.

1) Study of seeds and hormones for intermediate-risk prostate cancer

2) Clinical study of high dose rate brachytherapy with external beam radiation therapy
against high-risk prostate cancer

3) Study of deep venous thrombosis after urological surgery

4) Study of the incidence of latent prostate cancer

5) Clinical study of cryosurgery for small renal tumors

6) Clinical study of neoadjuvant/presurgical treatment with molecularly targeted therapy
for renal cell carcinomacarcinoma

Publications

Hatano T, Uno T, Tsuduki S, Koike Y, Hata K,
Kishimoto K, Mogami T, Sunakawa Y, Harada
J, Egawa S. Chronological changes after MRI-
guided percutaneous cryotherapy for small renal
tumors.  Teion Igaku 2010; 36: 103-8.

Miki K, Kiba T, Sasaki H, Kido M, Aoki M,
Takahashi H, Miyakoda K, Dokiya T,

Yamanaka H, Fukushima M, Egawa S. Trans-
perineal prostate brachytherapy, using I-125 seed
with or without adjuvant androgen deprivation, in
patients with intermediate-risk prostate cancer:
study protocol for a phase Ill, multicenter, random-
ized, controlled trial. BMC Cancer 2010; 10: 572.
Matsumoto Y, Miyazato M, Furuta A, Torimoto



128

K, Hirao Y, Chancellor MB, Yoshimura N. Dif-
ferential roles of M2 and M3 muscarinic receptor
subtypes in modulation of bladder afferent activity
inrats. Urology 2010; 75: 862-7.

Nickel JC, Furuta A, Chancellor MB, Roehr-
born CG, Assimos DG, Shapiro E, Brawer
MK. Best of the AUA annual meeting: highlights
from the 2010 American Urological Association
meeting, May 29-June 3, 2010, San Francisco,
CA. Rev Urol 2010; 12: e134-46.

Kimura T, Hiraoka K, Kasahara N, Logg
CR. Optimization of enzyme-substrate pairing for
bioluminescence imaging of gene transfer using
Renilla and Gaussia lucigerases. J Gene Med
2010; 12: 528-37.

Kyosen SO, lizuka S, Kobayashi H, Kimura T,
Fukuda T, Shen J, Shimada Y, Ida H, Eto Y,
Ohashi T. Neonatal gene transfer using lentiviral

vector for murine Pompe disease: long-term
expression and glycogen reduction. Gene Ther
2010; 17: 521-30.

Kubo S"? Kataoka M, Tateno C°, Yoshizato
K**, Kawasaki Y?, Kimura T', Faure-Kumar E',
Palmer DJ°, Ng P°, Okamura H’, Kasahara N'
(‘UCLA, *Hyogo Coll Med, *Hiroshima Pref Inst
Ind Sci Tech, ‘Hiroshima Univ, ‘Baylor Coll
Med). In vivo stable transduction of humanized
liver tissue in chimeric mice via high-capacity ade-
novirus- lentivirus hybrid vector. Human Gene
Ther 2010; 21: 40-50.

Sasaki H, Miki J, Kimura T, Yamamoto T,
Koike Y, Miki K, Egawa S. Upfront transection
and subsequent ligation of the dorsal vein complex
during laparoscopic radical prostatectomy. Int J
Urol 2010; 17: 960-1.



129

Department of Ophthalmology

Hiroshi Tsuneoka, Professor Osamu Taniuchi, Professor

Keigo Shikishima, Professor Hisato Guniji, Associate Professor
Genichiro Takahashi, Associate Professor Satoshi Nakadomari, Associate Professor
Kazushige Toda, Associate Professor Masaki Yoshida, Assistant Professor
Tadashi Nakano, Assistant Professor Akira Watanabe, Assistant Professor
Kenichi Kohzaki, Assistant Professor Tsutomu Sakai, Assistant Professor
Takaaki Hayashi, Assistant Professor Katsuya Mitooka, Assistant Professor
Takuya Shiba, Assistant Professor Koichi Kumegawa, Assistant Professor

General Summary

The main research interest of our department is the pathophysiology of the visual process-
ing system. The following topics are the subjects of basic and clinical studies: cataract,
neuro-ophthalmology, ocular oncology and histopathology, biochemistry, functional mag-
netic resonance imaging (fMRI), glaucoma, electrophysiology, diabetes, vitreoretinal dis-
cases, age-related macular degeneration, uveitis, color vision, and the cornea.

Research Activities

Cataract

The widespread use of ultrasound technology in cataract surgery and the introduction of
foldable intraocular lenses (IOLs) have allowed cataract surgery and IOL implantation
through incisions of 2.4 to 3.0 mm. Surgeons are now experimenting with even smaller
incisions. We began to use a standard phacoemulsification and aspiration (PEA) device
to perform bimanual PEA with a sleeveless phaco tip through incisions 1.2 to 1.4 mm
wide. We used an irrigating hook through a side port to infuse the anterior cham-
ber. After the lens was extracted, we were able to implant safely hydrophobic acrylic
single-piece IOLs through a 1.8-mm incision. We can choose various premium IOLs,
for example, multifocal IOLs, toric IOLs, and yellow IOLs. We implant these new IOLs
and evaluate visual functions with them.

Neuro-ophthalmology

1. Neuromyelitis optica (NMO) is characterized by optic neuritis (ON) and acute myeli-
tis. In 2004, an antibody specific for NMO was discovered. This antigen turned out to
be aquaporin-4 (AQP4), a water channel predominantly expressed within the central ner-
vous system. We described a patient with NMO in whom anti-AQP4 antibodies were
present and myelitis developed 25 years after the onset of ON. This case fulfilled all 3
defining criteria for NMO. The present case also showed the longest documented period
to date between the onset of ON and the subsequent development of myelitis. The
length of the interval between these events may be irrelevant to the diagnostic criteria for
NMO. When a patient who has ON and anti-AQP4 antibodies exhibits numbness and
paralysis over the long term, ophthalmologists and neuro-ophthalmologists should recog-
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nize the possibility of myelitis, even when the patient has no history of myelitis.

2. We started a randomized, parallel-group, multicenter clinical trial of treatment with
topical unoprostone for acute nonarteritic anterior ischemic optic neuropathy. Criteria
for eligibility included an age of 50 years or older, duration of symptoms less than 2
weeks, visual loss or visual field defects consistent with optic neuropathy, absence of
pain, a relative afferent pupillary defect, and optic disc edema. The primary endpoint
was the mean deviation on perimetry with the Humphrey field analyzer at 12 months.

3. In patients who had undergone temporal lobectomy for epilepsy, we assessed the cor-
relation between degeneration along Meyer’s loop and postoperative visual field defects
by means of diffusion tensor imaging, which can be used to evaluate axonal integrity in
the white matter. The probabilistic fiber tracking method demonstrated axonal disrup-
tion over the temporal horn of the lateral ventricle. Diffusion tensor imaging would be a
useful method for delineating Meyer’s loop.

4.  We reported two cases of recurrent ON with panhypopituitarism caused by hypophy-
sitis, anti-aquaporin 4 antibody-positive familial neuromyelitis optica in a mother and
daughter, and an atypical case of papilledema in a patient with a jugular foramen
tumor. These reports described etiologic relationships and were highly suggestive.

Ocular oncology and histopathology

1. Mixed tumors originating from both tubular epithelial cells and myoepithelial cells
usually develop in the major lacrimal gland of the ocular adnexa. They rarely develop
in the eyelid. Mixed tumors arising from Moll’s glands are extremely rare. We
reported a rare mixed tumor of Moll’s gland origin in the margin of the lower eye-
lid. Histopathological examination showed a well-circumscribed nodular lesion in the
dermis containing fibrous, hyaline, and myxoid elements. The tumor showed cords and
nests of proliferating tubular epithelial cells and myoepithelial cells. Spindle-shaped
myoepithelial cells were observed. The tumor was diagnosed as a mixed tumor. On
immunohistochemical analysis the tumor cells were positive for S-100 protein, and prolif-
erative lesions of tubular epithelial cell origin were strongly positive for gross cystic dis-
ease fluid protein- 15 (GCDFP-15). Mixed tumors of the eyelid may arise from the
accessory lacrimal glands of Krause and Wolfring, eccrine sweat glands, or apocrine
(Moll’s) sweat glands. This tumor was considered to be of Moll’s gland origin because
of its location, the features of the surrounding tissue, its composition of tubular epithelial
cells, and its positive staining for GCDFP-15.

2. We reported rare cases of malignant solitary fibrous tumors of the eyelid in a patient
with myotonic dystrophy, giant subretinal hematoma improved by vitreous hemorrhage
with presumed vasoproliferative retinal tumor, and spontaneous regression of hemangi-
oma in the optic disc. These reports described the etiologic relationships and were
highly suggestive.

Glaucoma

1. We evaluated the validity of the visual field index slope (VFIS) compared with the
pattern standard deviation slope (PSDS) for assessing glaucomatous progression. In a
large percentage of eyes examined, the VFIS and PSDS did not agree, and the results sug-
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gest that VFIS may be more affected by central weighting of the index than is traditional
PSDS.

2. We evaluated the effect of intraocular pressure (IOP) reduction and the safety of
0.0015% tafluprost ophthalmic solution in patients with normal-tension glaucoma with an
IOP of 16 mm Hg or less. Tafluprost significantly reduced IOP without apparent safety
concerns in these patients.

3. We compared the change in wavefront aberrations after simultaneous cataract surgery
and trabeculectomy through the same wound under the scleral flap and through a sepa-
rately created corneal incision. Wavefront aberration analysis was an effective method
for evaluating ocular function after the operation, and the results suggest that differences
in the incisions for combined surgery affect postoperative aberrations.

Functional Neuroimaging

Patients with glaucoma were examined to confirm several structural changes in the visual
pathway by means voxel-based morphometry. The chiasm was evaluated with 3-dimen-
sional T1-weighted images, and the structure of the optic radiation was evaluated with
diffusion tensor images. Both types of images were acquired with a clinical MR scan-
ner. Fifteen patients with glaucoma and 15 age-matched healthy volunteers were
recruited. A significant decrease in signal strength was observed with voxel-based mor-
phometry in areas corresponding to the optic chiasm and the optic radiation in patients
with glaucoma. Thus, these results suggest that structural changes to the visual pathway
occur in intracranial structures as well as in the eyes of patients with glaucoma.

Developmental functional abnormality

Binocular summation on the visual cortex was explored with fMRI in patients with post-
operative strabismus and in healthy volunteers. Binocular summation was demonstrated
to be less important for patients with strabismus at the foveal projection area and at a
peripheral 2-degree projection area. This result suggests that abnormal cortical visual
processing is present as cortical suppression of the prefoveal projection area in patients
with strabismus.

Visual neuropsychology

1. Review articles on visual psychology and neuro-ophthalmology

We wrote review articles that summarized contemporary topics about visual information
processing in the primary visual cortex (V1), plasticity in the visual cortex, photophobia,
visual experience during dreaming, and cortical visual prosthesis.

2. Follow-up report for plasticity in adult human V1

We extended the measurement to subject with retinitis pigmentosa. Our results were
same as in patients with macular degeneration; there is no large-scale remapping in the
adult human V1. Our results support vision-restoring therapies that rely on the stability
of the human V1.

3. Three papers published in international journals

Three of our studies previously reported here have been published: objective perimetry
using fMRI (Experimental Neurology; impact factor=3.9); 2 temporal channels in human
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V1 identified with fMRI (Neurolmage; impact factor=5.7); and evaluation of subjective
color sense after cataract surgery from the super early state (15 minutes after removing an
eye patch) (Journal of the Optical Society of America, impact factor=1.9).

Vitreoretinal diseases

We have used a 23-gauge and 25-gauge transconjunctival vitrectomy system for treating
macular holes, epiretinal membrane, macular edema, and rhegmatogenous retinal detach-
ment. The 25- and 23-gauge sutureless vitrectomy techniques decrease surgical trauma
and improve patients’ postoperative comfort. The 25- and 23-gauge instrumentation is
effective for a variety of vitreoretinal surgical indications. Although the infusion and
aspiration rates of the 25- and 23-gauge instruments are lower than those of the 20-gauge
high-speed vitrectomy system, the use of 25- and 23-gauge transconjunctival vitrectomy
systems may effectively reduce operative times for selected cases that do not require the
full capability of conventional vitrectomy.

To evaluate the clinical efficacy of 7-mm IOLs (Eternity IOL, Santen Pharmaceutical Co.,
Ltd., Osaka) for combined pars plana vitrectomy, phacoemulsification, and IOL implanta-
tion, we examined the visibility of the retina during vitrectomy and measured the depth of
the anterior chamber preoperatively and postoperatively with a tomographic scanner
(Pentacam, Oculus Optikgerdte GmbH, Wetzlar, Germany).

We are planning to evaluate the changes in regular and irregular corneal astigmatism after
25-gauge and 23-gauge transconjunctival sutureless vitrectomy.

Electrophysiology

We are recording electroretinograms (ERGs) to evaluate whether functional disorders are
present in retinal cell levels in hereditary retinopathy, retinal dystrophy, and macular dis-
ease. The ERG waveforms compound the responses from various retinal cells, such as
ganglion, amacrine, bipolar, and photoreceptor cells, which are recorded as a single wave
pattern. In addition, we perform examinations with 4 types of recording system: the
Ganzfeld stimulator, multifocal stimulation, color stimulation, and focal macular stimula-
tion. In Ganzfeld stimulation, we record separate responses from cone and rod cells of
the retina according to an international protocol. The multifocal stimulator, which
reflects cone function, can record the responses of each separate element in 61 areas of
the central 30 degrees of the posterior pole. Furthermore, the results (objective exami-
nation) using the multifocal stimulator can be compared with those of the visual field tests
(subjective examination). The color ERG records each response to separate long-, mid-
dle-, and short-wavelength cones. We have recently obtained a focal macular stimula-
tor. This stimulator can record the retinal function of THE central 5, 10, and 15 degrees
and can effectively search for unidentified conditions, such as occult macular dystrophy,
causing visual disturbance.

In the future, we will evaluate the waveforms recorded from these ERG stimulators ana-
lyze them with personal-computer programs. Moreover, as we extract single waveforms
from retinal cells of a specific type, we will be able to investigate retinal disorders at the
cellular level.
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Diabetic retinopathy section

We perform subtenon injections of triamcinolone acetonide for outpatients with diabetic
macular edema. After injection, a decrease in macular retinal thickness can be observed
with optical coherence tomography, but in some cases macular edema recurs 3 months
after injection. For cases in which triamcinolone acetonide injection has no effect, we
perform vitrectomy. Transconjunctival microincision vitrectomy is performed with a
23-gauge trocar system. The 23-gauge system is used to make a scleral incision that
does not need to be sutured. The advantages of such small incisions include decreased
postoperative inflammation and decreased surgical stress.

The vulnerability of retinal ganglion cells in diabetes mellitus has been observed in dia-
betic animal models and in patients. We are evaluating retinal function by recording
ERGs in patients with diabetes in whom retinopathy is absent on ophthalmoscopy. We
measured photopic negative responses (PhNRs) among wave patterns obtained in cone
ERGs and examined the correlation between PhNRs and the duration of diabetes. We
are measuring the thickness of the nerve fiber layer with optical coherence tomography
and are investigating the correlation of nerve fiber layer thickness with PhNR amplitude
and implicit time.

Upveitis

1. A novel therapy with a chimeric antibody against tumor necrois factor alpha for
Behget disease

Intravenous infliximab significantly decreased the frequency of ocular attacks and
improved visual acuity. In addition, we believe that intraocular surgery can be per-
formed effectively and safely to improve vision in patients receiving infliximab therapy
for Behget disease.

2. Cyclophosphamide pulse therapy for antineutrophil cytoplasmic antibody-associated
scleritis

Antineutrophil cytoplasmic antibody (ANCA)-associated active scleritis tends to have
more severe inflammation and requires more aggressive therapy. We reported a case of
necrotizing scleritis positive for both cytoplasmic pattern ANCA and perinuclear staining
pattern ANCA without underlying systemic vasculitis which was successfully treated with
intravenous pulse cyclophosphamide therapy.

3. Cyclophosphamide pulse therapy for severe systemic lupus erythematosus retinopa-
thy.

Any form of systemic lupus erythematosus retinopathy is more likely to be aggres-
sive. We reported a case of severe systemic lupus erythematosus retinopathy that was
successfully treated with intravenous pulse cyclophosphamide therapy.

Macular degeneration

1. Photodynamic therapy combined with intravitreal ranibizumab for neovascular age-
related macular degeneration in Japanese patients.

We examined 3-month results of photodynamic therapy (PDT) with verteporfin combined
with intravitreal ranibizumab for neovascular age-related macular degeneration
(AMD). After 3 months PDT combined with intravitreal ranibizumab appeared to be
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effective for Japanese patients with neovascular AMD.

2. Single-session PDT combined with intravitreal bevacizumab and subtenon triamcino-
lone acetonide for polypoidal choroidal vasculopathy

We evaluated the efficacy of triple therapy consisting of a single session of PDT, intravit-
real bevacizumab, and subtenon triamcinolone acetonide as the initial therapy for polyp-
oidal choroidal vasculopathy (PCV). The present study showed that initial therapy con-
sisting of a single session of PDT, intravitreal bevacizumab, and subtenon triamcinolone
acetonide improves vision and reduces central macular thickness in PCV.

3. We reported a case delayed radiation maculopathy and papillopathy treated with
intravitreal bevacizumab after irradiation for maxillary sinus cancer.

4. Cataract surgery and typical AMD

We compared background factors of the 2 predominant subtypes of exudative AMD in the
Japanese population: typical AMD and PCV. A history of cataract surgery and a history
of central serous chorioretinopathy are more frequent in typical AMD and in PCV, respec-
tively.

Biochemistry

1. The peroxisome proliferator-activated receptor-a agonist fenofibrate has been shown
to have anti-inflammatory activity and to suppress the development of experimental auto-
immune encephalomyelitis. We investigated the effects of fenofibrate in experimental
autoimmune uveoretinitis (EAU). The present results suggest that fenofibrate modulates
the development of EAU and suppresses intraocular inflammation by decreasing the pro-
duction of inflammatory cytokines.

2. Inhibition of extracellular signal-regulated kinase (ERK)/mitogen-activated protein
kinase suppresses interleukin (IL)-23- and IL-1-driven IL-17 production and attenuates
autoimmune disease. We investigated the effects of an ERK inhibitor (PD98059 or
U0126) on EAU. The ERK inhibitor exhibited significant anti-inflammatory and immu-
nosuppressive effects in EAU. The ERK inhibitor is a promising therapeutic modality
for autoimmune uveitis.

Color vision defects and genetic analysis of retinal diseases

1. We performed genetic testing of a woman with X-linked red-green color vision defi-
ciency diagnosed with deuteranomalous trichromacy. A 22-year-old woman (proband)
and her parents were included in this study. A red-green color vision defect was diag-
nosed with a Nagel type I anomaloscope. Whether the color vision defects were of a
mild or severe form was determined with the Farnsworth Panel D-15 test. Genotypes of
L and M visual pigment genes were determined with the polymerase chain reaction. The
difference in peak absorbance between the first 2 visual pigment genes was calcu-
lated. The proband and her father were found to have deuteranomalous trichromacy
(mild form). Her mother was an obligate carrier of deuteranomaly because she had nor-
mal color vision. Molecular genetic analysis revealed that the proband had 2 distinct
M-L hybrid genes. The first 2 expressed pigments from each X-chromosome gene array
which differed in peak absorbance by 4 nm and 8 nm, respectively. Our results suggest
that the genotype of a female proband with deuteranomaly can be determined when both
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genetic and color vision testing are performed in family members.

2. We performed clinical and molecular genetic analysis of various inherited retinal dis-
eases, such as retinitis pigmentosa and macular and cone dystrophies. We identified
causative mutations in these diseases. To clarify disease haplotypes, haplotype analysis
with mutations was compared between family members and controls.

3. We investigated the involvement of various genetic factors in Japanese patients with
AMD, which is a common cause of blindness in elderly persons in industrialized coun-
tries. More than 500,5688 single nucleotide polymorphisms of the whole genome were
genotyped with Affymetrix Human Mapping Arrays (Affymetrix, Santa Clara, CA, USA)
and the TagMan assay (Applied Biosystems, Inc., Carlsbad, CA, USA). We are now
analyzing candidate single nucleotide polymorphisms involved in Japanese patients with
AMD.

Cornea

The cornea group at The Jikei University selects the most-appropriate corneal surgery by
discussing the various options with each patient. Automated lamellar therapeutic kera-
tectomy, in which a microkeratome is used to make a lamellar flap, was performed in sev-
eral cases of corneal opacity. We found that automated lamellar therapeutic keratectomy
enables earlier suture removal and induces less astigmatism than does conventional
lamellar keratoplasty.

We studied the clinical outcomes of secondary implantation of iris-clip IOLs for aphakic
eyes 5 years postoperatively. Clinically significant complications were not found with

specular microscopy or laser flaremetry.
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General Summary

Our basic and clinical studies have examined: the pathogenesis of cholesteatoma, surgery
for adhesive otitis media, navigation medicine, space motion sickness, nasal allergy,
endoscopic endonasal sinus surgery, sleep apnea syndrome, phonosurgery, deglutition,
and reconstructive surgery for head and neck tumors.

Research Activities

Research issues in otology

Our research projects span experiments on the fundamental aspects of middle ear mucosa
regeneration and its clinical application, research on gene therapy targeting epithelium
with residual cholesteatoma, and the development of a navigation system utilizing virtual-
reality technology to increase the safety of surgery. In addition, cases of cholesteatoma
surgery performed at our hospital are recorded in our database, which is used to analyze
the condition of patients, to select operative methods, and to review postoperative out-
comes. In regard to research on hearing loss, we are studying the physiology of the
inner ear in metabolic disorders using experimental animal models and collaborating with
Shinshu University in the genetic analysis of deaf patients.

We perform approximately 200 middle ear surgeries annually at our hospital. Cochlear
implantations performed every year have also yielded favorable results. We perform
skull-base surgery, including that for cholesteatoma in the petrous part of the temporal
bone, in conjunction with the Department of Neurosurgery, and have found that hearing
and facial nerve function can be preserved in many cases. We also perform acoustic
tumor surgery via the posterior cranial fossa approach, middle cranial fossa approach, or
translabyrinthine approach, depending on the case.

For secretory otitis media we select the treatment method in individual patients depending
on the degree of development of the mastoid air cells. With respect to the duration of
placement of indwelling ventilatory tubes, we determine the timing of tube removal in
each patient by measuring the changes in the middle ear total pressure caused by transmu-
cosal gas exchange.

In the field of neuro-otology, we have introduced vestibular evoked myogenic potential
(VEMP) testing to evaluate saccular function in patients with such conditions as vestibu-
lar neuritis, Meniere’s disease, and dizziness of unknown cause to facilitate diagnosis and
treatment. Moreover, we are examining the prevalence of abnormal saccules in various
disorders as measured with VEMP testing, the ictal and nonictal phases of Meniere’s dis-
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ease, and the incidence of VEMP abnormalities according to disease stage. We also per-
form furosemide-loading VEMP as a test for patients suspected to have delayed endolym-
phatic hydrops. In addition, we are advancing research on the localization of the
vestibular cortex and the projection from the vestibular system to the cerebral cortex by
analyzing cerebral blood flow with single photon emission computed tomography in con-
junction with the Department of Neurology.

For the selection of astronauts by the Japan Aerospace Exploration Agency, our neuro-
otology team performed third-stage examinations at the Tsukuba Space Center. In this
examination, the candidates’ aptitude to be astronauts was tested by applying “Coriolis
stimulation” with a rotating chair to provoke motion sickness.

Research in rhinology

We are involved in the analysis of data on factors related to the intractability of rhinosi-
nusitis obtained from patients undergoing endoscopic sinus surgery (ESS) and from pro-
spective studies of the postoperative course. In an attempt to expand the indications for
ESS from paranasal sinus tumors to skull-base surgery, including that for spinal fluid
leakage, skull-base tumors, and pituitary gland tumors, and to improve the safety of ESS,
we have performed high-tech navigation surgery in which 3-dimensional endoscopic
images and stereonavigation images are superimposed. We have identified problems
and possible areas of improvement relevant to this operative method and are altering the
device to improve its accuracy and performance.

This year, we began developing clinical studies and treatment methods for patients with a
variety of olfactory disorders. Since last year we have offered anatomy training using
fresh-frozen cadavers at skills laboratory, and went to skull-base surgery and ordinary
endoscopic sinus surgery training. We reflected improvements in procedures under the
endoscopic skull-base surgery and paranasal sinus tumorectomy in result. In addition,
we started creating new methods of Internet access using telemedicine and a distance-
training system.

Research issues on head and neck tumors

For common advanced cancers we perform radical surgery (e.g., total pharyngolaryngec-
tomy combined with reconstruction by means of free intestinal flap transfer for hypopha-
ryngeal cancer and total laryngectomy for laryngeal cancer); however, we perform larynx-
preserving surgery (partial hypopharyngectomy combined with reconstruction by means
of free-flap transfer and partial laryngectomy) to preserve function, especially vocal func-
tion, to the greatest extent possible. We have obtained favorable outcomes in terms of
both laryngeal preservation and survival. For conservative therapy and postoperative
treatment for advanced cancer, we perform radiotherapy, alone or with concurrent chemo-
therapy with cisplatin and 5-fluorouracil, and have obtained favorable results. We use
narrow-band imaging endoscopy for diagnosis in routine practice and make good use of
this technology for the diagnosis and treatment of early-stage superficial mesopharyngeal
and hypopharyngeal cancers.

In regard to research on cancer, we are performing basic studies and applying their find-
ings to future studies and to clinical practice; such fundamental studies include extraction



139

of DNA from specimens obtained during surgery and evaluation of epidermal growth fac-
tor receptor expression, a target for molecularly targeted agents. In the future, we hope
to perform clinical research on the expression of human papilloma virus, which has been
implicated in the development of mesopharyngeal cancer and oral cancer, and to investi-
gate treatments, such as vaccine therapy, for various cancers.

Research on vocal and swallowing functions

1. Phonosurgery: We are performing outpatient day surgery using a flexible fiberoptic
laryngoscope and performing laryngomicrosurgery using the microflap method under
general anesthesia for vocal fold polyps, vocal cord nodules, and vocal cord cysts. To
determine the optimal surgical indications and operative methods, we compare potential
operative methods by means of fiberoptic laryngoscopy, stroboscopy, acoustic analysis,
aerodynamic testing, and assessment using the Voice Handicap Index before and after
surgery.

For many years we have performed intra-vocal-fold injection of atelocollagen as outpa-
tient day surgery for unilateral recurrent nerve paralysis; however, we are also performing
laryngeal framework surgery for patients who are considered poor candidates for ateloco-
llagen injection.

2. Diagnosis and treatment of spasmodic dysphonia: Since December 2004 we have
performed botulinum toxin treatment as a first-line therapy for spasmodic dysphonia with
the approval of the ethics committee of the university. The prevalence of this disorder
has been increasing; therefore, evaluating methods for diagnosis and treatment is of clini-
cal importance. An important future task in this context is developing surgical treatment
methods for patients who do not respond to botulinum toxin treatment.

3. Evaluation and treatment of dysphagia: We collaborate with other departments, such
as the departments of neurology and rehabilitation, and include co-medical staff, such as
nurses, in our treatment team. We consider therapeutic strategies by evaluating patients
by means of video endoscopy and video fluorographic tests and are promoting swallow-
ing training.

Research on sleep apnea syndrome

To verify whether allergic rhinitis is involved in sleep disorders, research for patients with
pollinosis has been performed since last year at the Ota Sleep Science Center.

Continuous positive airway pressure treatment will be the first choice for patients with
obstructive sleep apnea syndrome of greater than moderate severity. On the other hand,
the effectiveness and safety questioned surgical treatment. Therefore, we analyzed
about the adaption of surgical treatment for sleep disorders such an uvulopalatopharyngo-
plasty representatively.

Long-distance sleep examinations have been performed since 2009 at the Ota Sleep Sci-
ence Center.
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General Summary

The 2010 academic year is the sixth year that the Department of Anesthesiology has been
directed by Chairman Professor Shoichi Uezono, M.D. The functions of the Department
of Anesthesiology are to provide quality patient care, to teach, and to perform research in
perioperative medicine, intensive care medicine, and comprehensive pain manage-
ment. In 2010 we made further advances and great achievements with the support of
our faculty, institutional administration, and the dean of The Jikei University. Below we
highlight some of our research achievements in 2010.

Research Activities

Research continues as a growing and important component of the department’s activi-
ties. The department is committed to enhancing academic productivity and resources by
dedicating time to research and granting clinical access to research cases. The investiga-
tors have been successful each year in obtaining peer-reviewed research grants, such as
Grants-in-Aid for Scientific Research (Kakenhi) and contract grants. The department
continues to build on the strengths of several outstanding programs: cardiovascular anes-
thesia, thoracic anesthesia, pediatric anesthesia, regional anesthesia, neuroanesthesia,
obstetric anesthesia, intensive care medicine, and comprehensive pain manage-
ment. Faculty recruitment is targeted at individuals with demonstrated academic and
research productivity as well as excellent clinical management and teaching skills. In
2010, the department was able to invite Dr. Sanui from Jichi Medical College as an asso-
ciate professor. Dr. Sanui is a nationally and internationally recognized expert in inten-
sive care medicine and an excellent teacher of perioperative critical care. Dr. Sunaga
successfully finished his 2-year research fellowship at Cornell University in the United
States and re-joined our faculty. The Japanese Society of Anesthesiologists’ annual
meeting in Fukuoka and the American Society of Anesthesiologists’ annual meeting in
San Diego were both well represented by our faculty and residents.

Highlighted below are the ongoing research projects in which the principal investigators
were faculty members of the Department of Anesthesiology.

Dr. Uezono’s research focus has been pulmonary vascular physiology and its clinical
application to children with single ventricular physiology. Dr. Omi is interested in the
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development of simulation tools to learn how to deliver peripheral nerve blocks. Dr.
Taniguchi has been interested in temperature regulation during surgery and its effects on
postoperative outcomes in patients undergoing head and neck surgery. Dr. Kiyama
examined the effects of propofol on the bispectral index in elderly patients and deter-
mined the optimal dose of propofol in this population. Members of the intensive care
medicine staff (Drs. Takinami, Sanui, Uchino, and Kase) have remained extremely active
in clinical research on the following topics: (1) the usefulness of criteria for acute dissem-
inated intravascular coagulation to predict outcomes in patients admitted to the intensive
care unit, (2) blood levels of vitamin D and genetic polymorphism of vitamin D receptors
in patients after cardiac surgery, and (3) the efficacy of sivelestat in sepsis-induced acute
lung injury. Dr. Kitahara and his colleagues in the Pain Clinic continue their efforts to
establish standards of objective pain assessment. He is also assessing the effects of tra-
madol on various types of chronic pain. Dr. Kojima has been an active member of a
national cancer research council on postmastectomy pain syndrome.

Basic science investigations included studies of gene therapy for experimental pulmonary
hypertension (Dr. Uezono), studies of the effects of long-term administration of morphine
on granuloma formation in the spinal cord (Dr. Kondo), mechanisms of anesthetic post-
conditioning in myocardial mitochondria (Dr. Mio), and the effects of donepezil on the
pharmacokinetics of neuromuscular blocking agents (Dr. Sunaga). A total of 5 Grants-
in-Aid for Scientific Research (Kakenhi) were obtained in 2010.

The appended bibliography of the department shows that a wide range of investigative

and scholarly activities were conducted over the past year.
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General Summary

The main research topics of our department in the 2010 academic year focused on: 1) a
new software program for computerized assessment; 2) basic research; 3) the Ability for
Basic Movement Scale for Children (ABMS-C); and 4) repetitive transcranial magnetic
stimulation (rTMS) plus occupational therapy (OT) for patients with upper limb hemipa-
resis after stroke and rTMS plus speech therapy for patients with aphasia after stroke.

Research Activities

A new software program for computerized assessment

The objective of this study was to prove the validity and reliability of 9 of the 29 tasks of
the Higher Brain Functional Balancer (HBFB), a new software program for computerized
assessment. Seventy apparently healthy elderly subjects (age, 63 to 86 years; 27 men
and 43 women) participated in this prospective study. The association between the
Mini-Mental State Examination (MMSE) and the HBFB was tested with Pearson’s corre-
lation coefficient analysis; internal consistency of the 9 tasks of the HBFB was checked
with Cronbach’s coefficient alpha (Cronbach’s o), and the test-retest reliability of each
task was established with intraclass correlation. For test-retest reliability, 9 tasks of the
HBFB were administered to the subjects twice at a 1-month interval. The test-retest
HBFB quotient, data on age, length of education, and results of the MMSE were
recorded. Pearson’s correlation coefficient analysis showed that the state of cognitive
function according to the total scores of the MMSE correlated significantly with the total
quotients of the HBFB (r=0.356, p=0.002). The 9 tasks of the HBFB had appropriate
internal consistency (Cronbach’s 0=0.735). Test-retest reliability analysis indicated that
the “Modified Trail Making Test,” “Flashing- Light Memory,” “Story,” and “Route-99”
tasks on the HBFB had fair-to-good reliability (intraclass correlation=0.364-0.742).
However, reliability was poor with regard to the scores of the other 5 tasks. This study
provides evidence for the validity of the total quotient of all tasks for the screening of
total cognitive function and for the reliability of 4 of the 9 tasks from the HBFB with
regard to cognitive function in elderly persons.

Basic research
Enterovirus 71 (EV71), a human enterovirus species A, is a major causative agent of
hand, foot, and mouth disease and can also cause a wide spectrum of neurological dis-
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eases. We have recently identified human P-selectin glycoprotein ligand-1 (PSGL-1) as
a functional EV71 receptor and have demonstrated PSGL- 1-dependent replication for
some EV71 strains (PSGL-1-binding EV71 [EV71-PB]) in leukocytes. Four of 5 EV71-
PB strains have replicated poorly in mouse L929 cells stably expressing human PSGL-1
(L-PSGL- 1.1 cells); therefore, we compared the replication kinetics and the entire
genomic sequence of 5 original EV71-PB strains and the corresponding EV71-PB vari-
ants (EV71-LPS), which were propagated once in L-PSGL-1.1 cells. In contrast to 4 of
5 original EV71-PB strains, all EV71-LPS variants efficiently replicated and induced
cytopathic effects in L-PSGL-1.1 cells in a PSGL-1-dependent manner. Direct sequence
analysis of the entire genome of the original EV71-PB strains and LPS variants identified
several possible adaptive mutations during the course of replication in L-PSGL-1.1 cells,
including a putative determinant of the adaptive phenotype in L-PSGL-1.1 cells at VP2~
149, which was shared with 4 of the 5 LPS variants. The results suggest that an adaptive
mutation(s), along with a PSGL- 1-binding phenotype, facilitates the efficient PSGL- 1-
dependent replication of EV71-PB strains in L-PSGL-1.1 cells

Predictive validity of the new ABMS-C scale

The objective of this pilot study was to test the validity and reliability of a new scale, the
ABMS-C. A total of 45 pediatric patients with disabilities (age, 0.1 to 8.8 years; 29 boys
and 16 girls) participated in this prospective study. To prove the validity and reliability
of the ABMS-C, it was administered to subjects at a 2-week interval. In addition to the
ABMS-C score, data on age, diagnosis, and results of the Gross Motor Function Classifi-
cation System were recorded. Spearman’s rank correlation coefficient analysis showed
that the ability to perform basic movements according to the scores of each item and the
total scores of the ABMS-C correlated significantly with the levels of the Gross Motor
Function Classification System (r=—0.628-0.752; p<0.001). The 5 items on the ABMS-
C had appropriate internal consistency (Cronbach’s a=0.944). Test-retest reliability
analysis indicated that the “head control,” “sitting,” “locomotion on flat surface,” “stand-
ing,” and “walking” items of the ABMS-C had almost perfect reliability (k=0.865-
1.000). This study provides evidence for the validity and reliability of the ABMS-C for
assessing the functional ability of disabled pediatric patients.

Low-frequency rTMS combined with intensive OT for upper limb hemiparesis

Six-day protocol: In-hospital combination treatment was provided for 5 patients who had
had upper limb hemiparesis for more than 12 months after the onset of stroke. Over 6
consecutive days, each patient underwent 10 sessions of combination treatment with 1-Hz
rTMS and intensive OT (one-on-one training and self-training). Motor function in the
affected upper limb was evaluated with the Fugl-Meyer Assessment (FMA), Wolf Motor
Function Test (WMFT), Ten-Second Test at admission, discharge, and 4 weeks after treat-
ment. All patients completed the 6-day treatment protocol, and none showed any
adverse effects throughout the treatment. At the end of treatment, improvements in the
scores of the FMA, WMFT, and Ten-Second Test were found in all patients. No deterio-
ration of the improved upper limb function was observed 4 weeks after the end of treat-
ment. Our proposed protocol of combination treatment appears to be safe and feasible
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for patients with poststroke upper limb hemiparesis, although the efficacy of the protocol
needs to be confirmed in a large number of patients.

15-day protocol: Fifteen patients (age at study entry, 55+17 years; time after stroke,
57+55 months) with poststroke upper limb hemiparesis categorized as Brunnstrom stages
3 to 5 for hand-fingers were recruited. They were considered to have reached a plateau
state at study entry, based on the lack of any increase in the FMA score in the previous 3
months. During the 15-day hospitalization, each patient underwent 22 sessions of 1-Hz
rTMS to the contralesional cerebral hemisphere, followed by intensive OT (one-to-one
training including shaping techniques and self-training). Upper limb motor function was
evaluated with the FMA and the WMFT at admission and discharge. The spasticity of
finger flexors, wrist flexors, and elbow flexors in the affected upper limb was also evalu-
ated with the Modified Ashworth Scale. The 15-day protocol was well tolerated by all
patients. At discharge, the FMA score was increased in all 15 patients (from 17 to 57
points to 18 to 61 points). Shortening of performance time on the WMFT was noted in
12 patients (from 44 to 1,584 seconds to 39 to 1,485 seconds). The Modified Ashworth
Scale score for some flexor muscles decreased in 12 patients. In conclusion, our 15-day
protocol of low-frequency rTMS combined with intensive OT appears feasible for
improving motor function and for reducing spasticity in the affected upper limb in
patients with poststroke hemiparesis.

Low-frequency rTMS combined with intensive speech therapy for aphasia

Two Japanese patients with poststroke sensory-dominant aphasia were studied. Both
patients underwent 10 sessions of 20-minute low-frequency (1 Hz) rTMS to Wernicke’s
area during a 6-day hospitalization, followed by weekly outpatient rTMS treatment for 3
months. Language therapy was also provided through the period of inpatient and outpa-
tient treatment. Language function was evaluated with the Token Test and the Standard
Language Test of Aphasia at the start and end of inpatient treatment and the end of outpa-
tient treatment. The therapeutic protocol was well tolerated throughout the inpatient and
outpatient treatments, without any adverse effects. The scores of the Token Test and
certain subcategories of the Standard Language Test of Aphasia increased in both patients
after inpatient rTMS treatment. Persistent improvements of the scores were noted over
the 3-month postdischarge period. The proposed protocol of long-term application of
low-frequency rTMS to Wernicke’s area and speech therapy is considered a safe and fea-
sible therapeutic approach for patients with poststroke sensory-dominant aphasia.
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General Summary
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1. Education system for junior residents in emergency medicine

2. Establishing a database of severe traumatic brain injury in Japan

3. The etiology of syncope

4. Research on the laboratory assessment of heart attack in the emergency room
5. Managing the course of immediate cardiac life support

6. Providing logistical support to the Japan Boxing Commission

Research Activities

1. Supervision and development of ultrasound devices in the diagnosis and treatment of

cerebrovascular disorders

2. Director of the Japan Neurotrauma Data Bank Committee
3. Prognostic value of heart fatty acid-binding protein for patients with chest symptoms

in the emergency room

4. Research committee on higher cerebral function after traumatic brain injury
5. Research committee on impact biomechanics in automobile accidents (Society of

Automotive Engineers of Japan, Inc.)

6. Published a revised edition of Guidelines for the Treatment and Management of
Severe Head Injury (The Japan Society of Neurotraumatology)

7. Research group on traumatic intracranial hypotension

8. Management of Japan Advanced Trauma Evaluation and Care course
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General Summary

The main theme of our research is clinical studies using endoscopy in the diagnosis and
treatment of gastrointestinal (GI), hepatobiliary, and pancreatic disease. In addition, we
perform basic research to develop novel instrumentation, methods of image processing
and analysis, and optical apparatuses, such as autofluorescence imaging (AFI), narrow-
band imaging (NBI), endocytoscopy, confocal laser endomicroscopy, endocytoscopy, and
therapeutic endoscopy, with a high degree of procedural freedom. Our published
research outcomes and recent reports are summarized below.

Research Activities

Pharyngeal, esophageal, and gastric malignancies

1. Endoscopic diagnosis in esophagogastric neoplasia

Early detection and accurate diagnosis of premalignant and malignant lesions in the phar-
ynx, esophagus, and stomach are essential for selecting the most appropriate therapeutic
strategy for each patient. Our research utilizes novel optical technologies, along with
conventional white-light endoscopy, in clinical cases. We have designed a series of pro-
spective clinical studies to evaluate and validate these novel imaging technologies and
their potential benefits. Most recently, we have introduced transnasal ultrathin endos-
copy, which is expected to improve patient compliance. This is particularly important
for screening patients from the nonreferral hospital population, as it will reduce discom-
fort during endoscopic examination.

1) Magnifying endoscopic observation using an NBI system

This new diagnostic system consists of a magnifying (x90) endoscope and an NBI light
source, which provides detailed morphological information about the capillaries on the
mucosal surface. We studied the clinical utility of NBI magnifying endoscopy for super-
ficial neoplasms in the pharynx, esophagus, stomach, and duodenum. Our current stud-
ies focus on the development of algorithms for NBI technology which will allow histo-
logical type and tumor extent in gastric carcinoma to be predicted without biopsy. On
the basis of our findings with magnified NBI, we have also developed a novel classifica-
tion system for gastric cancer and demonstrated its advantages over conventional diag-
nostic systems in a prospective study. We joined a multicenter study using NBI magni-
fying endoscopy to detect superficial carcinoma in the pharynx and esophagus.
Moreover, we performed a single-center study to compare NBI magnifying endoscopy
with Lugol chromoendoscopy for detecting superficial carcinoma in the esophagus. We
also aim to evaluate this technology for the early detection of precancerous changes in the
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specialized columnar epithelium that occurs in Barrrett’s esophagus. Results of these
studies have been reported at several conferences and have been published. Most
recently, a magnifying endoscope and light source system equipped with NBI have been
developed, and instruments now available for clinical use. We performed a comparative
study of this novel NBI magnifying endoscopy and conventional high-definition magnify-
ing endoscopy for detecting superficial carcinomas in the pharynx and esophagus.

2) AFI

Recently, an AFI endoscopic system has been developed to visualize autofluorescence
emitted from the GI wall. In theory, AFI would allow the detection of premalignant
lesions or early-stage malignant lesions that do not have a distinct endoscopic appearance
on conventional white-light endoscopy. Although AFI still has a high false-positive rate,
we found that AFI, in combination with conventional white-light imaging and NBI, can
improve specificity.

3) Ultrathin endoscopy (transnasal endoscopy)

An ultrathin endoscope can reduce discomfort during endoscopic examination. How-
ever, the ultrathin endoscope has a lower image resolution than do conventional endo-
scopes, and, therefore has a higher risk of false-negative results. Accordingly, we found
that rate of detection of gastric lesions was lower with ultrathin endoscopy than with
high-resolution endoscopy. We are attempting to develop a method for studying esopha-
geal motility disorders by using an ultrathin endoscope to assess symptoms evident dur-
ing examination. Details of this motility study will be described later.

4) Endoscopic ultrasound-guided fine needle aspiration biopsy

Endoscopic ultrasound-guided fine needle aspiration biopsy (EUS-FNA) allows histo-
pathological analysis of lesions that are usually undetectable with endoscopic examina-
tion. These include lesions within the GI walls, such as submucosal tumors of the
esophagus and stomach, and mediastinal and lymph-node lesions. In EUS-FNA, the
real-time ultrasonographic images are used to precisely guide the biopsy needle into
lesions. The tissues obtained with EUS-FNA are immediately examined for malignant
cells by a cytologist or pathologist. We are now evaluating the safety and usefulness of
this technique in ongoing studies.

2. Endoscopic treatment of esophageal and gastric malignancies

With recent advances in endoscopic diagnostic techniques and instrumentation, the indi-
cations for endoscopic therapy in early gastric and esophageal carcinomas have
expanded. Research on the following endoscopic therapeutic modalities is now under
way to standardize the use of these techniques for treating upper GI tract tumors.

1) New indications for endoscopic treatment and endoscopic submucosal dissection
Current indications for endoscopic mucosal resection (EMR) are limited by lesion size,
depth, and histological type. Our recent efforts have focused on expanding the indica-
tions for endoscopic submucosal dissection (ESD) in the treatment of early gastric cancer,
based on histopathological findings. We are also evaluating the potential new use of
EMR for gastric cancers, including small, poorly differentiated adenocarcinomas lacking
ulceration, well-differentiated adenocarcinomas 30 mm or smaller or confined to the
mucosa, and carcinomas lacking submucosal microinvasion. The current indications for
EMR include esophageal cancer, epithelial cancer (m1), and cancer partially invading the
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lamina propria mucosae (m2) with a negligible risk of lymph-node metastasis. New
indications for EMR now being evaluated include mucosal cancer invading the lamina
muscularis mucosae (m3) and lesions with slight submucosal invasion within the inner
third of the submucosal layer (sm1). At present, en bloc resection via ESD is considered
necessary for the further development of endoscopic treatment. The development of a
series of endoscopic knives and long-lasting submucosal fluid has successfully reduced
the technical difficulty of ESD and the risk of complications. We also evaluated the
effectiveness of gastric acid-suppressing agents, which have been used empirically fol-
lowing endoscopic treatment, by monitoring intragastric pH after endoscopy. A blood
culture study to evaluate the risk of sepsis and endotoxemia following ESD is now under-
way.

2) Treatments with innovative endoscopy systems. The multibending scope (M-scope)
is a new type of endoscope that provides greater access to sites that are usually difficult to
access. We have previously reported the use of the M-scope in the treatment of tumors
of the lesser curvature, greater curvature, and posterior wall of the gastric body and the
cardiac region, regions that are not accessible with a conventional endoscope. Studies
with an M-scope with magnifying capability are now underway to develop more accurate
and safer procedures. Furthermore, clinical studies using a newly developed therapeutic
endoscope (R-scope), with a special mechanism allowing the forceps to move laterally
and vertically, in addition to the multibending function, are proceeding to advance the
potential of endoscopic therapy. We have also performed several studies using natural
orifice translumenal endoscopic surgery, including full-thickness resection, as current
endoscopic treatments are directed only at mucosal diseases.

3. The role of Helicobacter pylori infection in the development of gastric cancer

Many studies have demonstrated an association between H. pylori infection and the
development of gastric cancer. However, there are still many unknown factors affecting
this association. Because our department routinely performs endoscopic treatment for
gastric cancer, clarification of these factors is important. Experiments on this topic, par-
ticularly on DNA methylation due to H. pylori infection, have been performed in collabo-
ration with the Department of Gastroenterology, Toshiba General Hospital. We have
also been exploring the roles of inducible nitric oxide synthase (iNOS) in the pathogene-
sis of H. pylori-associated diseases and have demonstrated that eradication of H. pylori
plays important roles in repairing disease-associated DNA methylation and in the altera-
tion of methylation patterns of genes in the mucosa in the 5 years following H. pylori
eradication. Interim results have been reported at several conferences and have been
published in Japan and internationally. In addition, we have reported that diverse topo-
graphical patterns of H. pylori-induced iNOS expression and iNOS gene polymorphism
may contribute to the development of gastric cancer caused by H. pylori infection.

4. Diagnosis of oropharyngeal and hypopharyngeal malignancies

Endoscopic screening using iodine staining, or Lugol chromoendoscopy, has enabled
endoscopists to detect esophageal cancer at an early stage, thus improving patient progno-
sis. However, this technique is difficult to perform in such locations as the oropharynx
and hypopharynx. The presence of metachronous or synchronous cancer in the orophar-
ynx or hypopharynx has become the main factor adversely affecting the prognosis and
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quality of life of patients with esophageal cancer. Because detecting cancer at an early
stage is important, we have found that the combination of magnifying endoscopy and the
NBI system can be used to detect hard-to-find cancers at an early stage without the need
for Lugol chromoendoscopy. A multicenter randomized, controlled study has examined
the clinical value of this new combination endoscopy. In addition, we performed a study
at our institution to evaluate the endoscopic characteristics of superficial carcinoma in the
pharyngeal region. The results have reported at medical congresses and in English-lan-
guage medical journals.

Functional disorders of the upper GI tract

The causes of gastroesophageal reflux diseases, including nonerosive reflux disease, and
GI motility disorders are difficult to identify. To understand disease pathophysiology
and choose effective treatments, it is important to establish methods to evaluate the hyper-
sensitivity and dysmotility of the GI tract. Hence, we have developed a new method of
evaluating esophageal function using a small-caliber endoscope. We have started basic
experiments on esophageal motility and sensitivity to transform this technique from a
research tool into a clinical tool.

Diagnosis and treatment of esophagogastric varices

We have recently used color-Doppler endoscopic ultrasonography (CD-EUS) to study the
hemodynamics of the portal venous system in patients with esophagogastric vari-
ces. These studies have clarified several factors associated with an increased risk of
recurrence of esophagogastric varices after endoscopic treatment. When all such factors
are identified, we will be able to predict and prevent the early recurrence of varices after
treatment. We have also started a study to confirm factors that exacerbate hemorrhagic
gastritis and cardiac varices. CD-EUS is also highly accurate for detecting gastrorenal
shunts, which can complicate the treatment of esophagogastric varices, and can visualize
shunts in detail. Therefore, this diagnostic system would be extremely useful for select-
ing patients with esophagogastric varices who are candidates for interventional radiology
and for predicting the efficacy of this treatment.

Enteroscopy and colonoscopy

1. Diagnostic techniques

Capsule endoscopy is a breakthrough modality that can detect lesions located in parts of
the small intestine unreachable with an ordinary endoscope system. Internationally, cap-
sule endoscopy has been performed in more than 1 million patients before May 2009. It
is recommended as a first-line examination for detecting diseases of the small intesti-
nal. However, because this technique is purely diagnostic, we have introduced single-
balloon enteroscopy, which allows such interventions as biopsy and hemostatic tech-
niques for hemorrhaging lesions of the small intestine.

Recently, the prevalence of colon cancer has markedly increased, particularly in
Japan. In Europe and the United States, several reports of capsule endoscopy for exam-
ining the large intestine have been published. In Japan, we are collaborating with 6 hos-
pitals to perform studies of capsule endoscopy to screen patients for neoplasms of the
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colon.

Accurate preoperative evaluation of the degree of tumor invasion into the deep layers of
the colon is essential for appropriate decision-making and determining the optimal ther-
apy. Hence, to maximize diagnostic accuracy, we use a magnifying endoscope with NBI
and crystal violet staining or AFI technology or both along with conventional white-light
observation.

2. Research in endoscopic interventions

Surgical resection has been the first choice for treating large, flat, elevated tumors in the
colon. Recently, endoscopic en bloc resection performed by means of ESD (a standard
treatment for gastric lesions) has been used for some such colonic lesions. However,
endoscopic resection of large intestinal lesions is technically difficult because of the wide
lumen and the higher rate of complications, such as perforation and bleeding. Our cur-
rent efforts are focused on establishing safe and reliable methods to remove large colonic
lesions endoscopically and to start preliminary use of ESD. Additionally, an infrared
endoscopy system has been used to evaluate the risk of bleeding from vessels at the base
of an ulcer made with ESD.

3. Capsule endoscopy and enteroscopy

Capsule endoscopy is a minimally invasive endoscopic modality that can be used to
detect lesions in areas of the small intestine unreachable with traditional push enteros-
copy. Recently, particularly in Western countries, capsule endoscopy has been recom-
mended as the first-line endoscopic examination for evaluating and managing obscure GI
bleeding. We have performed capsule endoscopy for 109 patients since Japanese health
insurance began covering the examination in April 2007. Our study, which was pub-
lished in scientific journals, found that capsule endoscopy should be performed as soon as
possible after a patient visits a hospital with a complaint of melena. We are aiming to
further improve the diagnostic accuracy of capsule endoscopy for evaluating obscure GI
bleeding by reevaluating the traditional bowel preparation regimen.

Pancreatobiliary endoscopy

1. Diagnosis of biliary and pancreatic diseases

Owing to the recent introduction of the Diagnosis Procedure Combination (a specialized
Japanese insurance system), establishment of a standardized, systematic diagnostic algo-
rithm for biliary and pancreatic diseases has become more important than ever. We are
comparing the diagnostic accuracy of EUS-FNA, multidetector-row computed tomogra-
phy, magnetic resonance cholangiopancreatography, and endoscopic retrograde cholangi-
opancreatography (ERCP) in hepatopancreatic diseases. Additionally we introduced
second-generation contrast media for ultrasonic imaging in EUS diagnosis.

The technique of ERCP is well established, but it is associated with a risk of severe com-
plications. To help address this problem, we designed a new catheter to reduce
unplanned pancreatic injection of contrast medium, which is considered a major cause of
a common complication, post-ERCP pancreatitis.

For the diagnosis of ampullary tumors of the duodenum, we have characterized mucosal
surface structures in detail using NBI to magnify microstructures and to help determine
whether a lesion is benign or malignant. Furthermore, convex array EUS examination is
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performed to evaluate the depth of tumor invasion. On the basis of these findings, the
need for endoscopic papillectomy is determined. Favorable clinical outcomes have been
obtained to date.

2. Treatment using endoscopic techniques in pancreatobiliary diseases

The technique of EUS-guided celiac plexus block has been performed to control persis-
tent pain due to chronic pancreatitis, even in benign disease. We have performed EUS-
guided celiac plexus neurolysis using a small amount of injected ethanol and are now
evaluating the feasibility of this approach.

We have also started animal experiments to develop new interventional technologies to
locally control pancreatic cancer and diagnose gallbladder neoplasms.

Palliative care

More and more interest is being shown in palliative care. Various techniques have been
developed to provide the best quality of life for critically ill or terminally ill patients.
Endoscopic procedures may play an important role in palliative care, especially in sup-
porting food intake. In our department, percutaneous endoscopic gastrostomy is per-
formed for patients who are unable to maintain sufficient oral intake. Although percuta-
neous endoscopic enterostomy is conventionally not indicated for patients who have
undergone gastric surgery, since 1994 we have extended the use of this procedure to
include such patients and have investigated the technique’s clinical usefulness in this situ-
ation. Kits for placing percutaneous endoscopic gastrostomy developed by us have
reduced the frequency of complications associated with percutaneous endoscopic enteros-
tomy placement. To alleviate stenosis attributable to digestive tract and bile duct
tumors, we have performed endoscopic ballooning/bougienage and subsequent metallic
stenting and have obtained good therapeutic results. To reduce the pain associated with
chronic pancreatitis and inoperable pancreatic cancer, we have performed transgastric
celiac plexus blocks using EUS. These endoscopic procedures may help improve the
quality of life of patients who are not candidates for radical surgery. The cost-effective-
ness of these interventions is another benefit.
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General Summary

Several clinical studies and 1 basic research study were performed in our depart-
ment. Our retrospective clinical studies demonstrated several issues in patients with
infectious diseases, catheter-related bloodstream infection, and antibiotic therapy. We
will provide feedback to improve the outcome of cases of infectious diseases and to
develop prospective clinical studies and basic research. On the other hand, we investi-
gated biofilm formation using clinically isolated staphylococci. We will continue these
clinical and basic research studies to obtain new evidence and to develop more effective
treatments for infectious diseases.

Research Activities

Analysis of catheter-related bloodstream infections

Sixty-four cases (16%) of catheter-related bloodstream infections were identified among
384 cases of bloodstream infection at The Jikei University Hospital. Staphylococci,
including methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-resistant
coagulase-negative staphylococci, were isolated from 31 of 50 patients with central
venous catheters. On the other hand, Gram-negative bacilli, such as Enterobacter spp.
and Serratia spp., were isolated from 8 patients with peripheral venous catheters. Effec-
tive strategies must be developed to prevent catheter-related bloodstream infections.

Clinical characteristics and risk factors for mortality in patients with bacteremia caused
by Pseudomonas aeruginosa

In our hospital, we performed retrospective analyses to determine risk factors for mortal-
ity among patients with bacteremia caused by Pseudomanas aeruginosa (P. aerugi-
nosa). A total of 134 patients with P. aeruginosa bacteremia were identified from April
2003 through March 2010. The 30-day mortality rate among all patients with P. aerugi-
nosa bacteremia was 20.9%. The most common underlying disease was leukemia
(20.9%), and the most common primary site of infection was the urinary tract
(24.6%). Seventy-one patients (65.7%) were treated with an appropriate initial antimi-
crobial regimen for P. aeruginosa bacteremia. However, the 30-day mortality rate in
these patients was similar to that in patients not given appropriate antibiotics. This study
revealed that risk factors for 30-day mortality were thrombocytopenia and polymicrobial
P aeruginosa bacteremia (p<0.01).
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Clinical characteristics in patients with acute human immunodeficiency virus infection
Ten cases of acute human immunodeficiency virus (HIV) infection were diagnosed. All
patients were men aged 22 to 42 years. The most common clinical features were fever
and sore throat, followed by splenomegaly and skin eruption. The CD4-positive lym-
phocyte count was 100 to 635/uL, and the HIV RNA level was 1.9x10° to 9.6x10° copy/
mL. Acquired immunodeficiency syndrome developed in 2 patients; 1 patient had
esophageal candidiasis, and another had pneumocystis pneumonia. Because clinical
features were not specific and because antibodies against HIV were not detected in
patients with acute HIV infection, we recommend that the polymerase chain reaction be
used to diagnose acute HIV infection.

Biofilm formation of clinical isolated staphylococcus species

We analyzed the capacity of biofilm formation and the biofilm component in vitro, using
the staphylococci isolated from patients at The Jikei University Hospital. Biofilm for-
mation was observed in 29.2% (7 of 24 strains) of strains of methicillin-sensitive
S. aureus (MSSA), 29.2% (7 of 24 strains) of strains of MRSA, and 25.0% (7 of 28
strains) of strains of Staphylococcus epidermedrs (S. epidermidis). Of the 7 biofilm-
forming staphylococci strains, 2 strains were induced by NaCl, and 5 strains were induced
by glucose. Only 1 biofilm formed by MRSA was destroyed by a polysaccharide-degra-
dative enzyme (dispersin B), but 4 biofilms formed by S. epidermidis were susceptible to
dispersin B.  On the other hand, a protein-degradative enzyme (proteinase K) destroyed
4 biofilms formed by MSSA and 4 formed by MRSA but only 2 biofilms of S. epidermi-
dis. Seven of the 10 biofilms susceptible to proteinase K were destroyed by a DNA-
degradative enzyme (DNase I). The frequency of biofilm formation did not differ
markedly among the clinically isolated strains of MSSA, MRSA, and S. epidermi-
dis. The biofilms of S. epidermidis were dependent on polysaccharides; on the other
hand, the biofilms of S. aureus were dependent on proteins. These findings suggest that
a large amount of extracellular DNA is contained in proteinaceous biofilms.

Comparison of susceptibility of P. aeruginosa to carbapenems

To compare the susceptibility of clinically isolated P. aeruginosa to 5 carbapenem antibi-
otics (imipenem, panipenem, biapenem, meropenem, and doripenem), minimum inhibi-
tory concentrations (MICs) were determined with a broth microdilution method. A total
of 566 clinical isolates of P. aeruginosa were collected at The Jikei University Hospital
from January through December in 2009. The MICs of doripenem were lower than
those of other carbapenems. In addition, doripenem might have antimicrobial activity
against imipenem-resistant P. aeruginosa, because the MIC of doripenem needed to
inhibit growth by 50% was 4 ng/mL among strains of imipenem-resistant P. aeruginosa.

Comparison of treatment with vancomycin, teicoplanin, or linezolid in patients with
MRSA pneumonia in the intensive care unit

The aim of this retrospective study was to compare the results of treatment with vanco-
mycin, teicoplanin, or linezolid in patients with MRSA pneumonia in intensive care units
(ICUs) at The Jikei University Hospital. In ICUs, pneumonia due to MRSA was diag-
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nosed in 29 patients. The pneumonia was treated with vancomycin in 22 patients, teico-

planin in 3 patients, and linezolid in 4 patients.

Three of the 4 patients treated with line-

zolid showed rapid improvement. Our results suggest that linezolid should be the
antibiotic of first choice for treating MRSA pneumonia in the ICU.
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General Summary

1. Clinical studies of temporomandibular disorders

We continued our studies of screening questionnaires and the evaluation of quality of life
in patients with temporomandibular disorders (TMDs). We also studied clinical ques-
tions for drafting guidelines for TMDs.

2. Basic studies of obstructive sleep apnea-hypopnea syndrome

To clarify the effects of obesity on the properties and volume of lingual muscles, we ana-
lyzed the accumulation of triacylglycerol and the diameter of myofibers in the lingual
muscles of obese rats fed a high-fat diet.

Research Activities

Clinical studies of TMDs

1. Reliability of a questionnaire of pain-related limitations of daily function in Japanese
patients with TMDs

Purpose: We have used a new questionnaire to examine pain-related limitations of daily
function due to TMD (LDF-TMDAQ) in Japanese patients. The LDF-TMDQ consists of
10 items and can estimate 3 latent variables: “Limitation of mouth opening,” “Limitation
in executing a certain task,” and “Limitation of sleeping.” We have already verified the
construct validity and cross validity of the LDF-TMDQ. The purpose of this study was
to assess the within-day reliability of the LDF-TMDAQ in Japanese patients with TMD.
Methods: All outpatients were asked to complete the LDF-TMDQ before they were
examined at their first visit. Patients who were found to have painful TMD were
requested to complete the LDF-TMDQ again on the same day after they had returned
home. A total of 103 consecutive patients with TMD were recruited, and 77 of these
patients (75%) completed the LDF-TMDQ and were eligible for analysis. Test-retest
reliability was assessed with intraclass correlation coefficients and Spearman’s correlation
coefficients using the software program IBM SPSS Statistics version 12 (IBM Corp.,
Armonk, NY, USA). Internal consistency was assessed with Cronbach’s a.

Results: The intraclass correlation coefficients for test-retest reliability of “Limitation of
mouth opening,” “Limitation in executing a certain task,” and “Limitation of sleeping”
were 0.71, 0.71, and 0.83, respectively. Spearman’s correlation coefficients were 0.69,
0.71, and 0.79 (p<0.001), respectively. Cronbach’s a values were 0.83, 0.83, and 0.91,
respectively.

Conclusion: This study shows that LDF-TMDQ has excellent within-day reliability.

2. Background of patients with false-positive and false-negative results on screening
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test for TMDs

Purpose: To investigate the background of patients with false-positive (FP) and false-neg-
ative (FN) results on 1-item screening tests (binary scale) for TMDs.

Methods and subjects: We analyzed 1,225 dental patients (666 males and 559
females). Patients with FP results were those in whom TMD was diagnosed with a
1-item screening test but not with clinical evaluation, and patients with FN results were
those in whom TMD was not diagnosed with a 1-item screening test but was diagnosed
with clinical evaluation. We investigated the differences of these definite diagnosis con-
stitutions between patients with FP results and those with true-negative (TN)
results. According to a 4-item questionnaire for TMD (disturbance of mouth opening,
pain on jaw opening or closing or both, deviation opening, and pain on chewing hard
food) on a 5-point numeric rating scale, we compared the scores of 4 items between the
FP and TN groups, the FN and true-positive (TP) groups, and the FP and FN groups.
Results: The percentages of subjects with inflammation and dental caries were similar in
the FP group and the TN group. The FP group had significantly higher total scores for
the 4 items than did the TN group. The FN group had significantly lower total scores for
jaw opening pain or closing pain or both than did the TP group.

Conclusion: The rates of inflammation and dental caries in the FP group were as high as
in the TN group. The FN group had weaker pain than the PT group.

3. Investigation of contributing factors associated with TMDs in the working population
Purpose: The purpose of this study was to extract contributing factors related to TMDs in
the working population through a questionnaire survey.

Methods: We administered a questionnaire for TMD screening to determine contributing
factors to 2,723 employees of company A and obtained valid responses from 2,203.
Results: Of the 2,203 employees, 362 were considered to have TMD (16.4%). This rate
was higher than in the general population in Japan. The total scores for both psychoso-
cial factors and habitual behaviors were significantly higher in persons with TMD than in
persons without TMD. Multivariate logistic regression analysis showed the following to
be significant factors contributing to TMD: increases in anxiety, fatigue, and tooth-con-
tacting habit and symptoms upon waking in men, and an increase in fatigue and symp-
toms upon waking in women.

4. A randomized clinical trial of treatment for temporomandibular joint disc displace-
ment

Of the various conservative treatments available for TMDs, we believe that therapeutic
exercise leads to a good prognosis, especially for anterior disc displacement without
reduction. Because its effectiveness has not been extensively evaluated, we performed a
comparative study to verify the hypothesis that treatment efficacy does not differ between
exercise and occlusal splints.  Fifty-two patients with anterior disc displacement without
reduction were randomly assigned to a splint treatment group or a joint mobilization self-
exercise treatment group. Four outcome variables were evaluated: 1) maximum mouth
opening range without pain and 2) with pain, 3) current maximum daily pain intensity,
and 4) limitation of daily functions. All outcome variables showed significant improve-
ments after 8 weeks of treatment in both groups. However, the mouth opening range
increased more in the exercise group than in the splint group. This result demonstrates
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that therapeutic exercise leads to earlier recovery of jaw function than does splint applica-
tion.

5. Interview of volunteer patients for collecting patient questions in the clinical guide-
line for TMDs

We performed personal interviews of volunteer patients who previously had symptoms of
TMDs to collect Patient Questions for a course for establishing guidelines for the initial
treatment of TMD. We recruited subjects (known hereafter as “informants”) by placing
advertisements in 2 newspapers. After careful consideration, the study committee chose
10 persons from among 19 applicants as informants. The interviews were performed in
a semistructured manner in an private room especially equipped for interviews. The
answers from informants were tape-recorded and converted into oral sentences. From
these sentences, important words and phrases were extracted and compiled by means of
text mining. In regard to recognition of TMD, 4 informants answered “a disease in
which the jaw is displaced,” and 4 informants answered “a disease that occurs if one’s
occlusion is poor.” These were the most answers in all, respectively. However, only 1
informant had received an explanation about TMD from her dentist. Although 3 infor-
mants of the 10 had undergone mouthpiece therapy, they had not received explanations
about the necessity of or the reason for this therapy. Six informants were satisfied with
their treatments, whereas 2 informants were dissatisfied. The treatments for joint noise,
mouth-opening restriction, and pain most often chosen by informants were, in descending
order, mouth-opening exercises, massage, compress, jaw rest, chiropractic, and mouth-
piece. This investigation showed us that all informants had only superficial knowledge
of pathologic conditions and treatment methods. Our findings suggest that dentists do
not provide enough information about pathologic conditions and treatments for TMD.

6. Relations of sleep and headache in patients with TMDs

One-quarter to one-third of Japanese have headaches with unusual symptoms, and most
have tension headaches. In 2005, we found that the prevalence of headache symptoms
in 542 patients with painful TMDs was 49.1% and reported about the relation between
headache and job type at the annual meeting of the Japanese Society for Temporomandib-
ular Joint, but the relation of headache with sleep has not been investigated.

Purpose: We examined the relation between headache and sleep disturbance in patients
with TMD.

Methods: After we obtained informed consent from 100 patients with painful TMD at
their first examination, we asked them to complete evaluation questionnaire every 4
weeks. We continued to collect questionnaires from patients until they stopped their vis-
its.

Result: The number of patient registered at the first examination was 100, and the per-
centage of patients with headache symptoms at the first examination was 43%. The
male: female sex ratio was 43 : 57, and the average age was 37+14.2 years. We analyze
an anxiety classification and a dejection classification of number of going to hospital,
sleep disturbance, and the Hospital Anxiety and Depression Scale with Clause 2 logistic
regression analysis to analyze the presence or absence of headache, the dejection degree
(odds ratio, 2.083) in women and sleep disturbance (odds ratio 2.551) was of choice in
men with sleep disturbance (odds ratio: 1.564). Patients with headache symptoms were
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more likely to have sleep disturbance than were patients without headache symptoms
(Mann-Whitney U test) with the presence or absence of headache because sleep distur-
bance was chosen by men and women.

Conclusion: In patients with painful TMD, we found a relation between headache and
sleep disturbance.

7. Changes in headache in patients with TMD

Purpose: To clarify how headache changes during treatment for TMD.

Methods: After we obtained informed consent from 100 patients with painful TMD at
their first examination, we asked them to complete evaluation questionnaire every 4
weeks. We continued to collect questionnaires from patients until they stopped their vis-
its.

Result: The number of patients registered at the first examination was 100, and the per-
centage of patients with headache symptoms at the first examination was 43%. The
male: female sex ratio was 43 : 57, and the average age was 37+£14.2 years. Women
were observed more, as the relation between the presence of the headache and the sex dif-
ferences of the headache. The prevalence of headache tended to decrease for 4 weeks
after the first examination, but there were few subsequent changes. Headaches described
as “extremely strong” were often absent during these 4 weeks, and the prevalence of
“strong to moderate” headaches gradually decreased. As a result that we analyze an
anxiety classification and a dejection classification of contents of operation work, sleep
and Hospital Anxiety and Depression Scale using by Clause 2 logistic regression analysis
to analyze for the presence or absence of headache, difficulty in falling asleep, input
work, dejection degree were won characteristics, and anxiety degree was of choice in
men.

Conclusion: Headaches may have been relieved by treatment for TMD by attention of the
everyday life including operation work.

Basic studies of obstructive sleep apnea-hypopnea syndrome

1. Changes in the lingual muscles of rats with obesity induced by a high-fat diet
Purpose: To clarify the effects of obesity on the properties and volume of lingual (genio-
glossus and geniohyoid) muscles in rats.

Methods: We analyzed the accumulation of triacylglycerol and the diameter of myofibers
in the lingual muscles using histochemical studies and examined myosin heavy chain
composition using real-time polymerase chain reaction in rats fed a high-fat diet for 10
weeks.

Results: In the genioglossus and geniohyoid muscles, the percentage of oil droplet areas
in obese rats were 3.6 and 2.5 times greater than those in control rats, respectively
(p<0.025). The diameters of slow myofibers in the genioglossus and geniohyoid mus-
cles were approximately 20% greater in the obese rats than in control rats (p<0.0001),
whereas the diameters of fast myofibers in the geniohyoid muscle were approximately
10% greater in obese rats than in control rats (p<0.0001). No significant difference was
found between the obese rats and control rats in the expression of any of the myosin
heavy chain isoforms studied in any of the muscles examined.

Conclusion: A high-fat diet induces fat deposition in myofibers and affects the structure
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of the lingual (genioglossus and geniohyoid) muscles.
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General Summary

1. The quality and safety of blood products supplied by blood centers in Japan are
extremely high, and the medical staff of every hospital is required to use these products
properly. If an adverse event occurs in a patient who has received a transfusion, prompt
treatment should be followed by an investigation of the cause to prevent a similar event
from happening. To implement appropriate and immediate actions after transfusion-
related adverse events, a preliminary online hemovigilance system was developed in 2007
that involved 7 university hospitals, including The Jikei University Hospital, and 5
smaller hospitals. Data were collected at the National Institute of Infectious Diseases
and analyzed every 2 months. This system is expected to contribute to transfusion
safety, not only for the 12 participating hospitals, but also for other hospitals that use
blood components in Japan.

2. In pediatric transfusion medicine, the use of syringes as blood containers and transfu-
sion of irradiated red blood cells are problems requiring investigation. We are concerned
about the quality and functional changes of blood components stored in syringes and
about the high potassium levels seen in irradiated units of red blood cells.

3. InJapan, red cell concentrates manufactured in blood centers using the additive solu-
tion mannitol-adenine-phosphate are required to be used within 3 weeks, although until
1995, the shelf life was 6 weeks. The main reason for the change was concern over con-
taminating bacteria, such as Yersinia enterocolitica. We are interested in increasing the
storage time and have started a study to determine the risk of bacterial contamination and
the cost-effectiveness of longer storage times.

4. Predeposit autologous transfusion is considered the ideal method of blood transfu-
sion. Recombinant erythropoietin (r-EPO) is used to accelerate erythropoiesis for donor-
patients with anemia and enables the preoperative collection of sufficient amounts of
autologous blood. Use of r-EPO for autologous blood donation in the elderly is contro-
versial because of concerns over adverse effects, such as hypertension, and cost-effective-
ness. Therefore, definite criteria for the use of r-EPO in elderly donors should be estab-
lished.

Research Activities

1. According to data from the online reporting system from 2007 through 2010, the
overall incidence of adverse events per transfusion bag was 1.47%. The incidence of
adverse events was significantly higher for platelet concentrates (4.16%) than for red
blood cells (0.66%) or fresh-frozen plasma (0.93%). This study was reported by Odaka
of the National Institute of Infectious Diseases.
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2. Oxygen concentrations decreased rapidly (within 1 hour after preparation) in platelet
concentrates stored in a syringe from which the air had been removed. Kataoka and
Takahashi at Nara Medical University reported that with increasing pCO, and lactate lev-
els, platelet aggregation induced by ADP was reduced.

Because potassium levels in irradiated red cell units increase rapidly, caution should be
used when this blood is transfused into children. Especially for very low birth weight
infants with immature renal function, fresher blood should be irradiated just before being
released for transfusion. Otherwise the use of a transfusion filter with a potassium
adsorption column is recommended as an alternative to prevent a sudden increase in the
potassium level. Tasaki and Hoshi reported the strategy of transfusion for neonates with
the support of a grant from the Ministry of Health, Labour and Welfare of Japan.

3. Because bacterial contamination in blood components is a serious problem, the inci-
dence is being carefully investigated for various types of blood products to justify the
extension of the storage period from 3 weeks to 6 weeks. This work is being supported
by Grants-in Aid for Scientific Research (C).

4. Obvious adverse events have not been observed with the use of r-EPO in elderly
patients. However, r-EPO is extremely expensive, and caution should be taken regard-
ing cost-effectiveness and adverse effects of -EPO when used for autologous blood dona-
tion.

5. Guidelines for the safe management of granulocyte transfusion have been reported by
Dr. Osaka of Juntendo University Hospital. He is a member of the Granulocyte Transfu-
sion Study Group.
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General Summary

Our purpose is to develop treatments for intractable diseases, including genetic diseases,
cancer, and diabetes. We performed various studies and investigations this
year. Below, we describe the progress in each of our projects.

Research Activities

Genetics Disease

1. Development of gene therapy for lysosomal storage diseases

We generated recombinant lentiviral vectors expressing missing enzyme of Krabbe dis-
ease and mucopolysaccharidosis (MPS) VII and administered these vectors to newborn
model mice. For Krabbe disease, we detected increased body weight and delayed onset
of clinical symptoms but no effect on severe progressive symptoms. For MPS VII,
effects on body weight and life span were observed, and copies of lentiviral vector DNA
were detected in several organs, including the brain, of the treated neonatal model mice, a
finding that indicates efficient long-term expression. We have started to make a recom-
binant lentivirus for a new gene therapy for MPS II.

2. Pathophysiological analysis of Pompe disease

We analyzed the signaling pathway of endoplasmic reticulum stress-induced autophagy in
fibroblasts from patients with Pompe disease. We found that treatment with SB203580,
an inhibitor of p38 mitogen-activated protein kinase, significantly inhibits induction of
autophagy, whereas no effect is observed following treatment with other mitogen-acti-
vated protein kinase inhibitors. Furthermore, we demonstrated phosphorylation of p38
by endoplasmic reticulum stress in patient fibroblasts.

3. Immune tolerance induction for enzyme replacement therapy

This year we worked to develop immune tolerance induction for enzyme replacement
therapy for Pompe disease. Parenteral administration of an anti-CD3 antibody induced
immune tolerance against infused enzyme in various mouse strains, including Pompe dis-
ease model mice. In addition, the anti-CD3 antibody prevented a lethal hypersensitivity
reaction to the enzyme infusion. The effect described above persisted for up to 20
weeks, even if the enzyme was repeatedly infused. The anti-CD3 antibody prevented
increases of enzyme-specific immunoglobulin (Ig) E antibodies and IgG antibodies. The
anti-CD3 antibody is also effective for preexisting antibodies against the enzyme. The
CD4" and CD8" effector cells and CD4" CD25" regulatory T cells decreased with the anti-
CD3 antibody. The immune-tolerant effects of the anti-CD3 antibody were blocked if
CD4" CD25" regulatory cells were depleted by an anti-CD25 antibody. This observation
indicates that CD4" CD25" cells play a key role in the immunosuppressive effects of the



168

anti-CD3 antibody.

4. Antitumor effect and application to gene therapy of nafamostat mesilate for fatal gas-
trointestinal cancers

Recent studies have demonstrated that nuclear factor (NF)-kB plays important roles in the
regulation of cell apoptosis, inflammation, and oncogenesis. Inhibition of NF-kB is a
potential new strategy for the treatment of cancers. We have previously reported that
nafamostat mesilate, a serine-protease inhibitor that is widely used to treat pancreatitis
and disseminated intravascular coagulation and is used as an anticoagulant for hemodialy-
sis in Japan, inhibits NF-kB activation and induces apoptosis of pancreatic can-
cer. Moreover, we showed that addition of nafamostat mesilate promotes gemcitabine-
or paclitaxel-induced apoptosis through the inhibition of NF-kB activation of pancreatic
cancer. The clinical usefulness of gemcitabine combined with nafamostat mesilate for
patients with unresectable pancreatic cancer has been examined in a phase II study.
Recently, we evaluated the antitumor effects of nafamostat mesilate on other gastrointes-
tinal cancers.

Gene therapy combining gemcitabine with an adenoviral vector expressing tumor necro-
sis factor-alpha (TNF-a) is a new therapeutic approach for pancreatic cancer. However,
such a combination therapy is limited owing to activation of NF-kB by TNF-a and gem-
citabine. We hypothesize that the addition of nafamostat mesilate will enhance the anti-
tumor effect of combination therapy with TNF-a gene delivery and gemcitabine for pan-
creatic cancer.

5. Gynecologic Oncology

1) Cyclin D1 is a prognostic indicator in advanced serous ovarian cancer

We have previously reported that high-resolution oligonucleotide copy number analysis
shows that cyclin E1 gene (CCNEI) amplification is strongly associated with treatment
resistance in serous epithelial ovarian cancer (EOC). We focused on 66 advanced cases
of serous EOC and investigated the associations between the expression of G1-S-phase
regulatory proteins and clinicopathological variables. Immunohistochemical analysis
for cyclin D1, pRb, p16,p53, p275P!, p21"1“P! "and cyclin E was performed with forma-
lin-fixed tissue sections of primary surgical specimens. Univariate analysis showed that
overexpression of cyclin D1 was correlated with reduced progression-free survival
(p=0.00062) and overall survival (p=0.00037). Multivariate analysis identified overex-
pression of cyclin D1 (p=0.0019), reduced expression of p27*"*' (p=0.042), and residual
tumor volume (p=0.0092) as independent predictors of overall survival. Overexpression
of cyclin DI (p=0.011) and residual tumor volume (p=0.006) were significantly associ-
ated with first-line chemosensitivity. In advanced serous EOC, overexpression of cyclin
D1 contributed largely to a poor prognosis due, perhaps in part, to chemoresistance.
Cyclin D1 is a possible target for overcoming the refractory nature of advanced serous
EOC.

2) Copy number analysis identifies novel interactions between genomic loci in ovarian
cancer

We obtained genome-wide copy number alteration data from 4 different single nucleotide
polymorphism array platforms, with a final data set of 398 ovarian tumors, mostly of the
serous histological subtype. The large data set enabled refinement of minimal regions
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and identification of rare amplicons, such as those at 1p34 and 20ql1. We performed a
novel co-occurrence analysis to assess cooperation and exclusivity of copy number altera-
tions and analyzed their relationship to patient outcome.

Positive associations were identified between gains on 19q and 20q, gain of 20q and loss
of X, and between several regions of loss, particularly 17q. We found weak correlations
of genomic loci, such as 19q12, with clinical outcome.

3) IL-6-STAT3-HIF signaling and therapeutic response to the angiogenesis inhibitor
sunitinib in ovarian clear cell cancer

We analyzed the most comprehensive gene expression and copy number data sets to date
to identify potential therapeutic targets of ovarian clear cell adenocarcinoma
(OCCA). Analyses of gene expression and DNA copy number were performed with pri-
mary human OCCA tumor specimens, and the findings were confirmed with immunohis-
tochemical studies of tissue microarrays. We found specific overexpression of the IL-
6-STAT3-HIF (interleukin 6 signal transducer and activator of transcription 3 hypoxia-
induced factor) pathway in OCCA tumors compared with that in high-grade serous
cancers. Expression of parathyroid hormone-like hormone and high levels of circulating
interleukin 6 in patients with OCCA may explain the frequent occurrence of hypercalce-
mia of malignancy and thromboembolic events in OCCA. We described amplification
of several receptor tyrosine kinases, most notably MET, which are potential therapeutic
targets. We reported sustained clinical and functional imaging responses in 2 patients
with chemotherapy-resistant OCCA who were treated with sunitinib and found significant
parallels with renal clear cell cancer. Our findings highlight important therapeutic tar-
gets in OCCA, suggest that more extensive clinical trials with sunitinib in OCCA are war-
ranted, and provide significant impetus to the growing realization that OCCA is molecu-
larly and clinically distinct from other forms of ovarian cancer.

6. Islet biology and molecular medicine in diabetes mellitus

Disassembly and degradation of islet cells are major obstacles in the analysis of isolated
islets in vitro, possibly due to ablation of the innervating vessels and nerves. To address
this problem, we have developed a novel method for long-term maintenance of basic
structures and functional analysis of islets of Langerhans using Matrigel basement mem-
brane matrix (BD Biosciences, San Jose, CA, USA) and subcutaneous transplanta-
tion. Islets isolated from mice were mixed with Matrigel and was subjected to subcuta-
neous allograft. Grafts excised 24 hours after transplantation showed almost normal
morphology as islets. After 10 days, the transplanted islets showed lobulated structures,
but neovessels were observed within the islets. These results suggest that the subcutane-
ous transplantation method with Matrigel to maintain isolated islets could lead to highly
functional analysis of isolated islets.
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General Summary

Basic and clinical studies of cancer immunotherapy have been performed in our labora-
tory.

Research Activities

Phase [ clinical study of immunotherapy against advanced pancreatic and biliary tract
cancers by vaccination with dendritic cells pulsed with Wilms tumor 1 peptide combined
with gemcitabine

In this clinical study, dendritic cells (DCs) will be generated in the cell-processing center
of the Shimbashi campus from peripheral blood mononuclear cells (PBMCs) obtained
from patients of Kashiwa Hospital. The DCs will then be returned to Kashiwa Hospital
and used as a therapeutic agent. We performed a dry run trial for the cell transfer 3
times using PBMCs and DCs obtained from a healthy volunteer and found that the cells
could be transferred under the strictly controlled conditions to prevent microbial contami-
nation and cell degradation.

Generation of cancer vaccine targeting tumor vessels from induced pluripotent stem cells

Induced pluripotent stem (iPS) cells differentiated to progenitors of vascular cells showed
a gene expression profile similar to that of tumor endothelial cells. Vaccination of mice
with DCs pulsed with the lysate of vascular progenitor cells demonstrated potent antitu-
mor activity against the challenge of CMS-4 tumor cells and lengthened survival. Small
tumors formed subcutaneously in the immunized mice elicited significant suppression of
tumor vessel development. Cancer vaccines targeting tumor vessels could be generated
from iPS cells.

Immunotherapy with a DC and glioblastoma fusion cell vaccine

A clinical study of immunotherapy using a fusion cell vaccine of autologous DCs and
malignant glioblastoma cells combined with temozoramide treatment has been performed
for several years. Its safety and significant preventative effects against the postoperative
recurrence of glioblastomas were demonstrated.

Exploitation of a novel cancer vaccine based on evolutionary molecular engineering

Several artificial proteins composed of antigenic peptides of MHC class I and II and pro-
tein-stabilizing alpha-helix structure from ovalbumin were synthesized with an evolution-
ary molecular engineering technique. Because an immune response to the synthesized
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protein could be successfully induced in mice without adjuvant, this protein engineering
technique might be used to generate new cancer vaccines that could elicit immune

responses to human cancer antigens.

Generation of cancer vaccine from novel tumor markers for prostate cancer

Several proteins identified as novel candidate markers for prostate cancer by proteomics
analysis have been evaluated for clinical application. Antigenic peptides on MHC class
I molecules from human prostate cancer cells were examined for generation of peptide
vaccines against prostate cancer by mass spectrometric analysis.
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General Summary

Most biological phenomena are explained as a sequence of molecular genetic events.
Molecular genetics is also revealing the causes of many diseases. Based on this knowl-
edge, clinical medicine is also markedly changing. The diseases we are focusing on are
malignant tumors, including hematological and pediatric malignancies. We are also
investigating spinal muscular atrophy, Alzheimer’s disease, and retinal diseases. Molec-
ular pharmacological studies of anticancer agents are another part of our research. We
are investigating these subjects from the viewpoint of molecular genetics to develop new
diagnostic processes and treatments.

Research Activities

Exploring hematopoietic and pediatric malignancies

Most clinical events of cancers are explained on the basis of cancer stem cell theory,
which assumes cancer stem cells are at the top of a cancer hierarchy. According to the
classical understanding of this theory, cancer stem cells are never replaced by other cells
that belong to a group beneath stem cells. However, our data poses a question about this
point. We believe that cancer cells can change their phenotype under the influence of
their growth environment.

The concept of cancer stem cells was initially suggested by a study of leukemia. The
existence of leukemia stem cells (LSCs) explained many clinical issues, for example, why
leukemic cells can acquire resistance against intensive chemotherapies. Initially, the
characteristics of LSCs were considered to resemble those of normal hematopoietic stem
cells. However, it has been becoming clear that leukemic cells have high ability of plas-
ticity. This means that leukemic cells, other than LSCs, may occasionally de-differenti-
ate to LSCs and may even differentiate to mesenchymal cells. We are studying this
plasticity using JAS-R megakaryocytic leukemia cells, which we established, by chang-
ing the culture conditions that mimic the microenvironment of bone marrow.

Molecular pharmacology of anticancer agents

Radiation and chemotherapy are the main choices for comprehensive cancer treat-
ment. In our laboratory, we are investigating the anticancer activity of the following
chemicals: telomerase inhibitors, histone deacetylase (HDAC) inhibitors, tyrosine kinase
inhibitors, and DNA topoisomerase I (Top1) inhibitors.

We recently found that HDAC inhibitors were suitable agents for combination therapy
with radiation and tyrosine kinase inhibitors. The dose of radiation to induce apoptosis
was reduced to 20% by simultaneous treatment with HDAC inhibitors. This augmenta-
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tion was due to the stabilization of pS3-tumor suppressor protein through the acetylation
of p53 protein. This increased acetylation of p53 seems to interfere with the binding of
p53 with an ubiquitin kinase.

Topl inhibitors are key drugs for the treatment of solid tumors, especially colon can-
cers. We have successfully isolated several clones resistant to SN38 (an active com-
pound of irinotecan) and analyzed their DNA sequences. Three independent mutations
of the Topl gene were found. Each mutation site is closely related to the degree of
resistance to Top1 inhibitors in colon cancer cells. To further study the relation between
the mutations and resistance, the function of each mutated Topl gene is being studied
using a Top1-defective yeast.

Molecular genetic approach to neurological diseases

Spinal muscular atrophy (SMA) is a degenerative disorder leading to muscular atro-
phy. A mutation of survival of motor neuron 1 (SMN1) is responsible for the onset of
the disease. Unlike other mammals, human beings have SMN2, a member of the same
family as SMN1. It remains unclear why intact SMN2 cannot compensate for the func-
tion of SMNI1 in patients with SMA. SMN2 has several nucleic acid substitutions com-
pared with SMN1. One substitution located in exon 7 seems to play an important role in
the disturbance of intact SMN2 production. The RNA-binding heterogeneous nuclear
ribonucleoproteins Al and A2 may be involved in this disturbance through the splicing
and translation of SMN2. These findings may contribute to the development of new
treatments for SMA.

Alzheimer’s disease (AD) is an incurable degenerative disease that ultimately leads to
dementia. The signs and symptoms of AD are variable, and the clinical outcome of an
individual patient can be difficult to predict at disease onset. To evaluate the pathogene-
sis of AD more accurately, we are studying the relationship between the clinical subtypes
and single nucleotide polymorphisms of brain-derived neurotrophic factor. We have
recently found that a single nucleotide polymorphism of brain-derived neurotrophic factor
was useful for predicting frontal lobe functional impairment during disease progression.
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Nobutake Akiyama, Assistant Professor Yuji Ohno, Assistant Professor

General Summary

Our research interests have focused mainly on analysis of the basic immune system to
protect against diseases and of immune disorders, such as hypersensitivity diseases and
autoimmune diseases.

Research Activities

Pleiotropic function of interleukin-31

Interleukin (IL)-31 is a T-cell-derived cyotokine that induces severe pruritus, hair loss,
and dermatitis and is involved in allergic diseases, such as atopic dermatitis and bronchi-
tis. To investigate the function of IL-31, IL-31 transgenic (Tg) mice were generated in
our laboratory. In addition to scratching behavior and hair loss as reported previously,
enhancement of serum immunoglobulin (Ig) E level was observed in the IL-31 Tg
mice. Furthermore, these pleiotropic functions were verified by the administration of
IL-31 into normal mice. To further analyze the mechanism of IgE production by IL-31,
we are seeking factors enhancing T helper type 2 (Th2) cytokine production, focusing on
the TL-31 receptor-expressing cells, such as keratinocytes, macrophages, and granulo-
cytes.

A rice-based edible vaccine expressing Japanese cedar pollen allergens induces oral tol-
erance in Japanese monkeys with Japanese cedar pollinosis

Japanese cedar (Cryptomeria japonica: CJ) pollinosis affects more than 30% of the Japa-
nese population and is, thus, one of the most common diseases in Japan. Furthermore,
CJ pollinosis has been found to occur naturally in Japanese monkeys (Macaca fuscata),
which show symptoms similar to those of human patients.

Plants have recently been recognized as a form of bioreactor for the cost-effective pro-
duction of large-scale recombinant proteins. The edible tissue of plants further provides
the significant benefit of achieving a simple method of mucosal delivery of vaccines with-
out the need for complicated purification steps.

Our previous study showed that oral administration of Tg rice seeds that have accumu-
lated high concentrations of polypeptides derived from CJ pollen allergens to mice
reduces their serum IgE levels and T-cell proliferative responses to CJ allergens, proving
the efficacy of oral immunotherapy for the treatment of pollinosis.

In this study, the Tg rice plants that had accumulated high concentrations of JC allergens
were used for oral immunotherapy for CJ pollinosis of monkeys. Five monkeys with CJ
pollinosis were fed once a day with 20 g of the rice seeds containing about 50 to 60 mg of
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allergens for 3 months. No side effects, such as urticaria, dyspnea, vomiting, and weight
loss, were observed during immunotherapy. One and a half months after the start of
feeding, proliferative responses of T cells to JC allergens in 4 of 5 monkeys were signifi-
cantly inhibited compared with those in monkeys at the start of feeding. However, their
T-cell responses to CJ allergens were restored 1 month after the end of feeding.

These results indicate that oral immunotherapy with Tg rice seeds is safe and effective for
the treatment of pollinosis.

Construction of a new anticancer strategy focused on glycosylation

We are developing a novel anticancer strategy that induces cytotoxic T cells against non-
polarized cells represented by cancer cells, by enhancing MHC class I-restricted antigen
presentation by inhibiting N-glycosylation.

Analysis of the N-glycosylation structure that controls the secretion of IL-31 showed that
some structures of N-glycosylation were able to enhance MHC class I-restricted antigen
presentation. On the basis of this finding, we are developing a new vaccine that induces
cytotoxic T cells against cancer or viruses with artificial immature N-glycosylated pro-
teins.
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Yoshinobu Manome, Professor

General Summary

Our research goal is to analyze the molecular events of cells under physiological and
pathological conditions. To achieve this goal, we use morphological and biochemical
approaches combined with nucleic acid modification. We have used transfection of
naked DNA or short interfering RNA to modulate protein expression and have used fluo-
rescent nanoparticle conjugates to visualize or quantify target molecules. By combining
methods of molecular and cellular biology, we are exploring medical life sciences.

Research Activities

Development of nucleic acids delivery into malignant glioma cells by acoustic energy
Malignant glioma is an intractable disease of the human brain. Although many adjuvant
therapies, such as radiotherapy, chemotherapy, and immunotherapy, have been developed,
the prognoses of patients remain unsatisfactory. Therefore, we are exploring alternative
therapies, such as sonodynamic therapy. A characteristic of the malignant glioma is that
in spite of the poor prognosis, distant metastasis seldom occurs and death is due mostly to
local recurrence. In this situation, we developed a theragnosis system, which combines
therapy and diagnosis, for glioma. The system enables radiotherapeutic ultrasound to be
applied to a glioma as a local treatment while the process is monitored. This year, we
attempted to develop another combination of nucleic acid delivery to the theragnosis sys-
tem. We selected several intracellular signal molecules as targets. First, we found that
in most glioma cell lines, Rho kinase isoforms (ROCK1 and ROCK2), epidermal growth
factor receptor (EGFR), and signal transducer and activator of transcription (STAT) 3
were expressed and phosphatase and tensin homologue (PTEN) was down-regu-
lated. Next we found that transduction of short hairpin RNA (shRNA) to ROCKI,
ROCK?2, EGFR and STAT3 down-regulated the expressions of respective molecules, and
forced expression of PTEN inhibited cell proliferation. We also found that down-regula-
tion of ROCK1 and expression of PTEN prolonged the G2 phase of the cell cycle and
increased sensitivity to alkylating agents. Because these molecules are potential thera-
peutic targets, acoustic conditions for delivery were evaluated.

Biochemical application of thyroid carcinoma specific antibody

Diagnosis of thyroid cancer involves such methods as palpation, ultrasonography, fine-
needle aspiration cytology, scintigraphy, and blood tests. To increase diagnostic preci-
sion and to alleviate the burdens on both patients and physicians, we have developed
detection systems with a thyroid carcinoma-specific antibody (JT95) and fluorescent
nanoparticles (quantum dots). The direct binding of quantum dots and JT95 monoclonal
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antibodies was applicable to Western blotting analysis, an enzyme-linked immunosorbent
assay-like system, and fluorescent microscopic analysis of the SW1736 thyroid carcinoma
cell line. These easily handled techniques may increase diagnostic precision.

Function of proopiomelanocortin in cardiomyocytes

The expression of proopiomelanocortin (POMC) in HL-1 cardiomyocytes was stud-
ied. An overexpression vector plasmid of POMC was constructed and will be used to
study the release of ACTH from HL-1 cardiomyocytes overexpressing POMC. In addi-
tion, the effects of Ca®>" channel blockers on the expression of steroidogenic enzymes

were investigated using NCI-H295R adrenocortical carcinoma cells.
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Takashi Yokoo, Assistant Professor and Director

General Summary

Recently, much attention has been focused on the use of embryonic organs as a source for
xenotransplantation. This strategy involves transplantation of the embryonic organ
before vascularization, with the subsequent development of a mature organ in the recipi-
ent. Because the vasculature of the transplant is of host origin and the embryonic organ
per se is less immunogenic, intense immunomodulation should not be required. One
study has found that a pig metanephros was able to grow and differentiate into mature
renal tissue in the rat omentum; the transplanted tissue produced urine and, after intact
ureteroureterostomy, anephric rats started to void and showed prolonged lifespans. Pre-
viously, we successfully rebuilt metanephroi from human mesenchymal stem cells
(hMSCs) using a program of nephrogenesis in a growing xenoembryo. Combining this
success with the concept of embryonic organ transplantation should result in the regenera-
tion of an autologous self-kidney. To this end, we transplanted metanephroi derived
from hMSCs into rat omentum and were able to establish mature xenokidneys. We
demonstrated that the vasculature of the transplant is of host origin and is capable of pro-
ducing urine by filtration of the host’s blood. Furthermore, the transplant expresses
xenoerythropoietin, the production of which is regulated by the degree of anemia in the
host. Our ultimate goal is to establish an entire functional kidney in patients with end-
stage renal disease; however, because the kidney has various other functions in addition
to urine production, we believe that each function should be reestablished using separate
systems that may be subsequently unified. In previous studies, we transplanted tissue to
the omentum,; this site is used mainly because it is not confined by a tight capsule and is
easily accessed with endoscopy. However, the optimal site for transplantation of each of
the renal functions should be determined separately on the basis of anatomical and physi-
ological considerations.

Therefore, this year, we investigated the effect of the transplantation site on the produc-
tion of renin and erythropoietin as indicators of renal function.

Research Activities

A xenotransplanted metanephros may undergo complete nephrogenesis in the host ani-
mal, forming a functional kidney. This suggests that, in the future, xenometanephroi
could become an unlimited source of material for renal transplantation. Although the
omentum is the primary site for transplantation, we speculate that the growth of the trans-
plant could differ depending on the site of transplantation. Thus, we determined the
optimal transplantation site for the metanephros to retain its ability to produce renin and
erythropoietin. Rat metanephroi were transplanted into the omentum, the paraaortic
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area, or both the omentum and the paraaortic area of unilaterally nephrectomized host
rats. After 2 to 3 weeks, blood was rapidly withdrawn to induce production of renin and
erythropoietin in the transplants. Histological analysis indicated that transplants in both
the paraaortic area and the omentum were well differentiated, demonstrating polarity of
the medulla through to the cortex. Plasma renin activity increased in response to the
induction procedure, but transplants in the paraaortic area expressed plasma renin activity
more effectively than did those in the omentum. Real-time polymerase chain reaction
revealed higher levels of renin messenger RNA expression in transplants in the paraaortic
area than in transplants in the omentum. Although erythropoietin production increased
24 hours after the induction procedure, the levels did not differ significantly between
transplantation to the omentum and transplantation to the paraaortic area. Compared
with transplantation to the omentum, transplantation to the paraaortic area results in better
renin production, whereas the transplantation site does not affect erythropoietin produc-
tion.

Publications
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Division of Neuropathology

Satoshi Kurihara, Professor and Director Takahiro Fukuda, Assistant Professor
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General Summary

Our research projects have concerned neurodegenerative disorders caused by intracellular
accumulation of abnormal proteins. We are also studying mouse models of neurodegen-
erative disorders and autopsy cases by means of standard morphologic analysis and
molecular biological analysis.

Research Activities

Pathophysiological study of polyubiquitination in lysosomal diseases

Objective: This study investigated the pathophysiology of polyubiquitination in lysosomal
diseases.

Material and methods: We analyzed skeletal muscle and central nervous system (CNS)
neurons from model mice of Pompe disease, prosaposin deficiency, Niemann-Pick disease
type C, Fabry disease, Hunter disease, and Sly disease and human patients with Pompe
disease and Gaucher disease by means of immunohistochemical methods and antibodies
against ubiquitin, K48 polyubiquitin, K63 polyubiquitin, p62, microtubule-associated
protein light chain 3 (LC3), and lysosome-associated membrane protein 2 (LAMP2).
Results: Skeletal muscle from patients with Pompe disease contained aggregates immu-
noreactive for p62, ubiquitin, K48 polyubiquitin, K63 polyubiquitin, and LC3. Neurons
from the CNS of prosaposin deficiency and Niemann-Pick disease type C (mice and
humans) had small numbers of aggregates immunoreactive for p62, ubiquitin, K48 polyu-
biquitin, K63 polyubiquitin, and LC3. In mice models of Fabry disease, Hunter disease,
and Sly disease and in human patients with Fabry disease and Gaucher disease, the CNS
contained LAMP2-immunoreactive lysosomes with vacuolation. There were, however,
few aggregates immunoreactive for p62, LC3, or ubiquitin.

Discussion: We confirmed that polyubiquitination involving the ubiquitin proteolysis sys-
tem and the autophagy lysosome system would function in Pompe disease, prosaposin
deficiency disease, and Niemann-Pick disease C.

Histopathological analysis of rat peripheral nerves with an in vivo cryotechnique

Experimental animals are used to examine the pathogenesis of various disorders of
peripheral nerves. However, observing the fine structure of the peripheral nerves can be
difficult with conventional histopathological analysis of paraformaldehyde-fixed, paraffin-
embedded specimens. We attempted to examine the peripheral nerves of experimental
rats with an in vivo cryotechnique. Sciatic nerves of rats were rapidly frozen by pouring
isopentane-propane cryogen over them. The sciatic nerves were placed in a freeze-sub-
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stitution solution (absolute acetone containing 2% paraformaldehyde), and the tempera-
ture of the sciatic nerves was gradually returned to room temperature. After being
washed, the nerves were transferred to chloroform and embedded in paraffin. Sections
of the paraffin-embedded samples were used for hematoxylin and eosin, Bodian, and
Kliver-Barrera staining and immunohistochemical analysis. The axons were preserved
from shrinkage, and the fine structure of the examined nerves could be observed. The
structure of the nodes of Ranvier could be visualized with this preparation. Schmidt-
Lanterman incisures were visible with immunostaining for E-cadherin or f-

catenin. Preparation of specimens with our in vivo cryotechnique provided good resolu-
tion for microscopic examination of the peripheral nerves.
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Fusao Kato, Professor and Director Ayako M. Watabe, Assistant Professor

General Summary

The integration and coordination of functions throughout the body are realized mainly
through intercommunication via nervous systems. To understand how activities of the
organs affect brain activity and, in turn, how the brain controls the activities of organs to
optimize these integrative functions, it is absolutely necessary to clarify the mechanisms
of dynamic cell-to-cell signaling in the central nervous system underlying various specific
functions, such as autonomic regulation and pain sensation. In particular, plastic
changes of the central nervous system “wiring,” realized through variability of synaptic
connections in response to various environmental changes, form the core mechanism for
optimizing human and animal behaviors. We use approaches at the molecular, cellular,
and network levels, including the patch-clamp recording of synaptic currents and the real-
time imaging of the intracellular Ca*" concentration in living brain tissues from normal
animals, animal models of various diseases, and animals with experimental manipulation
of gene expression, and combine them with the behavior of these animals.

Research Activities

Central mechanisms of pain-related negative emotion

Using rat models of chronic neuropathic pain, we demonstrated that structural consolida-
tion is involved in synaptic potentiation at the excitatory synapses between afferent fibers
arising from the lateral parabrachial nucleus and neurons in the central nucleus of the
amygdala, an important structure in the expression of emotional behavior. We also dem-
onstrated using neonatal capsaicin treatment that peripheral C fibers expressing the tran-
sient receptor potential vanilloid 1 channel are necessary for establishing this synaptic
potentiation. This result indicates that a specific set of nociceptive afferents is essential
for the pathological enforcement of the link between nociception and negative emotion.

Synaptic mechanism underlying acquisition and extinction of fear memory

The Pavlovian fear-conditioning paradigm depends on the association between a contigu-
ously applied cue (e.g., tone) and an aversive signal (e.g., electrical shock). We aimed
to establish transgenic mice that express specific fluorescent marker proteins in response
to fear conditioning or its extinction to enable selective fluorescence-guided recording of
the identified amygdala neurons in brain slices after behavioral tests. This preparation
will enable analyses of specific synaptic changes in the neurons involved in these pro-
cesses.
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Glia-neuron interaction at central synapses
To clarify the role played by the transfer of lactate from astrocytes to neurons in synaptic
transmission, we analyzed the effects of selective inhibitors of monocarboxylate trans-
porters on synaptic transmission in neurons of the nucleus of the solitary tract. We
found that lactate transport is essential for maintaining the postsynaptic responses in both
the presence and absence of glucose supply.

Specific mechanism underlying motor neuron vulnerability

We have previously demonstrated in brainstem slices that anoxia and hypoxia facilitate
glycine release in an action potential-independent manner in hypoglossal motor neurons
but not in the dorsal nucleus of the vagus nerve. To determine whether this facilitation
is a common feature in cranial motor neurons, we recorded synaptic inputs in facial and
oculomotor neurons and analyzed how these inputs were affected by anoxia. We found
that in oculomotor neurons, the anoxia facilitated release of GABA but not of gly-
cine. This difference in the response to anoxia of the inhibitory transmission between
distinct motor neurons might provide a basis for the distinct vulnerability of these motor
neurons in the motor neuron degenerative diseases.
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Institute for High Dimensional Medical Imaging

Naoki Suzuki, Professor Asaki Hattori, Associate Professor

General Summary

The goal of our research is to develop new imaging systems that can be applied to clinical
medicine now and in the future. High-dimensional, i.e., 3-dimensional (3D) and 4-
dimensional (4D), imaging techniques have enabled noninvasive, realistic, uninhibited,
and accurate observations of human spatial structures and their dynamics. The avail-
ability of real-time imaging using high-performance computers and medical virtual reality
systems has expanded the possibilities for diagnosis, treatment, surgery, and medical edu-
cation. The Institute for High Dimensional Medical Imaging has, therefore, established
a system that facilitates cooperative research and development with international
researchers and organizations.

Research Activities

Clinical application of high-definition, real-time medical imaging

We are performing research on the development of medical high-definition imaging tech-
nology and its clinical application using functional and morphological data obtained with
X-ray computed tomography (CT) and magnetic resonance imaging.

This year, we developed a system that can evaluate a physician’s diagnosis and treatment
of a patient with medial compartment osteoarthritis of varus knee. The system can ana-
lyze the trajectory of a patient’s knee adduction moment and the center of pressure on the
rear foot during walking.

This research is being performed by departments of our university in collaboration with
Osaka University, Tsurumi University, and Mayo Clinic (Rochester, MN, USA).

Development of an endoscopic surgical robot system

We are developing an endoscopic surgical robot system that can be used to perform natu-
ral orifice translumenal endoscopic surgery and single-port surgery. Robotic instruments
enter the abdominal cavity orally or through a single incision in the navel and are used to
perform surgery on the abdominal organs. Last year, we improved the robot arms so
that they could have more freedom of movement. This year we improved them so that
they could conduct more complicated tasks. We also isolated the movements of the
camera, which are the eyes of the robot, so that the robot’s upper limb can perform move-
ments closer to that of the humans.

This research is being performed in collaboration with Kyushu University’s Department
of Surgery.

Development of a simulator for the endoscopic surgical robot system
To perform surgery with the surgical robot system described above, the operator requires



186

training because the operative method differs greatly from that of conventional sur-
gery. Therefore, we are developing a simulator system for animal experiments that has
the same functions as the actual surgical robot system. This year, we developed a basic
training system to control the robot arms for beginner operators who are not familiar with
using the robot by setting up tasks in a virtual reality environment. The tasks consist of
stages of different levels. We also improved the training system for using organ models
by enabling the system to record and save all processes during training. After the train-
ing, the operator can observe and analyze the changes of the operational field during
training in 4D from any viewpoint.

This research is being performed in collaboration with Kyushu University’s Department
of Surgery.

Development of an image-guided surgery system

We are developing a surgical navigation system that can perform data fusion for 3D
images of the interior structures of veins, nerves, or tumors which cannot be seen with the
naked eye when surgery is performed under the skin or within organs. This year, in a
collaborative study with our university’s Department of Otorhinolaryngology, we per-
formed stereoendoscopic sinus surgery 3 times. This year we also developed a new
pointer-based navigation system. Combining the use of this new navigation system with
the endoscope-based navigation system, the operator can grasp the 3D structure of the
operational field more intuitively. For the navigation system under development in col-
laboration with the Department of Surgery, we have developed a system that uses a lapa-
roscope with an appropriate shape for capturing images of the operative field during lapa-
rotomy. We plan to apply this system clinically in the near future.

Application of high-definition medical image analysis to forensic medicine

By applying technology that we have developed for analyzing high-definition medical
images, we are analyzing X-ray CT data sets of crime victims with the aim of developing
new methods for future criminal investigations and for establishing new methods for cre-
ating court documents. This year, we have improved the system to allow better 3D anal-
ysis of a victim’s injuries. With this system, we have analyzed the position, depth, and
angle of a victim’s wounds in 3D using X-ray CT data sets from cases of murder and
attempted murder at the request of the Tokyo District Prosecutor’s Office.

This research was performed in collaboration with our university’s Department of Foren-
sic Medicine, the Tokyo District Prosecutor’s Office, and the Metropolitan Police Depart-
ment.
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Norio Tada, Professor and Director Sadayori Hoshina, Associate Professor and
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General Summary

The aim of our research is to fill the gap between clinical medicine and fundamental med-
icine and to shorten the time needed for discoveries to go from bench to bedside. We are
proud to report that during the last few years we have made good progress in the develop-
ment of a drug delivery system using nanotechnology. We also made progress in gene
technology, especially in the treatment of hepatitis C virus (HCV) infection and liver can-
cer. In the field of lipid metabolism related to atherosclerosis, we succeeded in measur-
ing lipoprotein A, a atherosclerotic lipoprotein, with our newly developed ion-exchange
chromatography.

Research Activities

Functional analysis of oxidative stress-induced liver carcinogenetic genes

Our comprehensive gene expression profiling analysis has identified candidate genes
associated with oxidative stress-induced liver carcinogenesis in an animal model with
naturally occurring hepatotumorigenesis. We are now analyzing the function of the gene
signatures in the process of liver carcinogenesis and the mechanism of tumorigenesis.

Transporter gene in the treatment of chronic HCV infection

Pegylated interferon plus ribavirin combination therapy is the standard of care (SOC)
treatment for chronic HCV infection. In the SOC treatment, exposure of HCV to ribavi-
rin in hepatocytes is critical for virus eradication. Ribavirin is transported into hepato-
cytes by cell membrane transporters. We are investigating the function of transporters
and the association of single nucleotide polymorphisms of the gene with treatment
response.

Comprehensive gene expression profiling analysis of microRNA/messenger RNA in liver
tissue

We are profiling and analyzing the expression of microRNA/messenger (m) RNA in the
liver tissue of patients with chronic HCV infection who would receive SOC treat-
ment. We are analyzing whether the microRNA/mRNA candidates can be associated
with treatment response in chronic HCV infection. When the candidates affect the treat-
ment outcome, the function of the microRNA/mRNA will be investigated in detail.
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The temporal and spatial manipulation of “basket-type organic/inorganic-hybrid struc-
ture” as a future theranostic nanomedicine

Free manipulation of the movement of drugs with remote controlled light/magnetism/
ultrasound used in cutting-edge medical technology is expected to be a next-generation
technology. Remotely manipulating the speed and position of nanoparticles, which are
mineral capsules that respond to various types of physical energy and are filled with
organic drugs, will lead to an innovative technology that allows “pinpoint and perfectly
timed” diagnosis and treatment.

We aim for the realization of innovative nanomedicine in which we can remotely control
the accumulation, release, and effects of drugs by using nanosized capsules that effi-
ciently convert light, magnetic, and ultrasonic energies. This is unprecedented research
in which we can apply Japan’s world-leading nanotechnology to medicine. It will allow
highly sensitive, rapid diagnosis and highly effective treatment that is gentle to the body
for incurable diseases and for diseases that are difficult to diagnose. The realization of
medical care that is gentle to the weak, such as elderly persons, will contribute to the pro-
motion of a long and healthy life, reduced healthcare costs, and the development of the
healthcare industry. Moreover, because this technology can precisely control the behav-
ior of drugs, it can be applied to wide areas, such as pharmacology and biotechnology.

Studies of lipid metabolism and atherosclerosis

The relationship between diet and the incidence of cardiovascular disease among Japa-
nese was investigated exhaustively through large-scale cohort studies in Japan, and results
were published in the Journal of Atherosclerosis and Thrombosis. Effects of carbohy-
drate co-feeding with lipids on postprandial hyperlipidemia were investigated with mea-
surement of serum level of apolipoprotein B48. An incubation study using bacterio-
phages was performed to examine the antiviral effects of plasma fractions, and the antivi-
ral fraction was extracted from human plasma. We developed a new high-performance
liquid chromatography (HPLC) method for measuring lipoprotein A (published in the
Journal of Lipid Research). By measuring very low density lipoprotein cholesterol with
this HPLC, we proved the benefit of therapeutic exercise for reducing remnant lipopro-
teins. Effects of astaxanthin on triglycerides, high-density lipoprotein, and adiponectin
were investigated, and the results were reported at the annual scientific meeting of the
Japanese Society of Clinical Nutrition.
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Medical Engineering Laboratory

Hiroshi Furuhata, Professor Masayuki Yokoyama, Associate Professor and
Director

General Summary

Medical engineering is an essential base for developments in medicine. In our labora-
tory, there are 2 key technologies: ultrasound and polymeric biomaterials. We have
developed ultrasound technology for a new thrombolytic treatment for acute ischemic
stroke. Our ultrasound research uses medium-frequency ultrasound and close collabora-
tion with clinical departments and basic science departments both in our university and in
other universities and hospitals. For the other key technology, polymeric biomaterials,
we have been researching their applications to drug delivery systems. We have also
recently applied polymeric biomaterials to diagnostic imaging through the synthesis of
new polymeric contrast agents. In particular, we are studying polymeric micelle systems
that can deliver both drugs and contrast agents. Therefore, these systems are called
“theranostic” systems because they have functions in both therapy and diagnos-
tics. Additionally, we have research topics combining the ultrasound and polymeric-
biomaterials technologies. One example is ultrasound-assisted targeting of polymeric
drug carrier systems.

Research Activities

Medical application of ultrasound

We have applied ultrasound to transcranial therapy for ischemic stroke. Although injec-
tion of tissue plasminogen activator has been the only effective therapy, an even more
effective therapy is urgently required. The transcranial ultrasound can enhance throm-
bolytic activity of tissue plasminogen activator. Our technology features the use of
medium-frequency ultrasound, which possesses greater thrombolytic enhancement than
does ordinary ultrasound. However, the medium-frequency ultrasound is believed to be
associated with a high risk of brain hemorrhage. To decrease this risk, we control both
the period and interval of irradiation and have successfully proven the safety of ultra-
sound irradiation in models of hypertensive brain ischemia. We have been developing
this new therapy through the Super Special Consortium for Supporting the Development
of Cutting-Edge Medical Care program supported by the Ministry of Health, Labour and
Welfare of Japan.

Polymeric micelle drug carrier systems

Polymeric micelles are assemblies of synthetic polymers that have been applied to drug
targeting. Associate Professor Yokoyama, director of this laboratory, is an international
pioneer in the development of polymeric micelle targeting systems. Currently, 4 formu-
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lations of polymeric micelle anticancer drugs are undergoing clinical trials in Japan,
Europe, and the United States. We are trying to establish next-generation science tech-
nology in the polymeric micelle systems. We are studying the immunological properties
of polymeric micelles. Curiously, the polymeric micelle carriers differ greatly from
liposome systems. Although both carrier systems possess poly(ethylene glycol) on their
surfaces, only liposomes exhibit an immunological response called the accelerated blood
clearance phenomenon. This difference is a great advantage of the polymeric micelle
systems. We also study basic chemistry to analyze the drug-incorporated inner core
through the use of the Super Photon Ring 8 GeV (SPring 8) Large-Scale Synchrotron
Radiation Facility and to prepare polymeric micelles with cross-linked inner cores
through photochemistry. These cross-linked micelles are extremely useful for clarifying
the in vivo fates of polymeric micelles.

Polymer-based contrast agents for image diagnosis

We have developed new polymeric micelle contrast agents for magnetic resonance (MR)
imaging. These agents were shown to target solid tumor sites and to exhibit clear MR
images of extremely small tumors. Therefore, the polymeric micelles can be used for
tumor theranostics because they can direct both drugs and contrast agents towards solid
tumors. Furthermore, we are studying a novel application of the polymeric carrier sys-
tem for diagnosis of ischemic stroke. We observed that the polymeric micelle MR con-
trast agent successfully targets a specific site in the ischemic hemisphere and provides
high-contrast images that were not obtained with a conventional low-molecular-weight

MR contrast agent. Therefore, the polymeric micelle carrier system may be extremely
useful for both the diagnosis and treatment of ischemic stroke.
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Division of Clinical Pharmacology and Therapeutics

Shigeru Kageyama, Professor and Director

General Summary

The Division of Clinical Pharmacology and Therapeutics was established in July
1995. The aim of the division is to investigate drug treatment, mainly in the area of
internal medicine, whereas other departments of clinical pharmacology in Japan focus on
registration trials, particularly phase I trials. Because a clinical laboratory where we had
performed many human pharmacological studies became unavailable in 2003, we shifted
our research from human studies to multicenter clinical trials and pharmacoepidemiologi-
cal studies.

Research Activities

Statins (3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors) have been widely
used to treat hyperlipidemia. They have adverse effects on muscle, the liver, kidneys,
and other organs. To investigate the incidence of these adverse effects and antihyperlip-
idemic effects, we performed a pilot study in 3 major hospitals, including our hospital,
according to a case-cohort design in which detailed data were collected from all cases and
in a subcohort representing 5% of all subjects. A full-scale study has been performed
with a large sample size of 7,000 patients from 68 institutions.

An administrative office for registration trials was established in the hospital in February
1999, and the system for registration trials in the hospital has been reformed to meet the
demands of the new good clinical practice guidelines. Seven clinical research coordina-
tors (CRCs)— 6 nurses and 1 pharmacist—now facilitate clinical trials. The CRCs have
started to help with both registration trials and investigator-initiated trials. CRCs have
been introduced into all registration trials since 2004; the quality and speed of these trials
were much improved.

The Ministry of Health, Labour and Welfare started a New 5 Yearly Clinical Trial Action
Plan to help registration trials to cope with trials done abroad. This action plan selects
10 core hospitals and 30 major clinical trial institutions. The Jikei University Hospital
was named a major clinical trial institution. According to this plan, we reinforced CRCs
and introduced a data manager to improve the clinical trial system. We also introduced
an information technology system to processing registration trial management. How-
ever, because of budgetary problems, this program was ended in our hospital 1 year ear-
lier than scheduled.
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Division of Molecular Epidemiology

Mitsuyoshi Urashima, Associate Professor and Director

General Summary

Despite having identical disease diagnoses, some patients may be cured but others may
not. This difference cannot be understood with experimental medicine. On the other
hand, clinical practice might also not provide the answer. We combined molecular biol-
ogy and epidemiology to create the Division of Molecular Epidemiology, to clarify the
etiology of disease and to predict factors affecting survival.

Research Activities

The Jikei clinical research course

From May 2009 through March 2010, we held 10 seminars about strategies for clinical
studies for healthcare practitioners at The Jikei University. In 2009, small-group study
courses targeting postgraduate students will be started from the principles of epidemiol-
ogy and biostatistics by reading textbooks, analyzing real clinical data with STATA soft-
ware (StataCorp LP, College Station, TX, USA), and designing clinical studies. Our
goal is for postgraduate students to develop the skills to construct hypotheses, design pro-

tocols, monitor trials, and analyze data.

Original studies

1. Randomized trial of vitamin D supplement

2. New drug development related to vitamin D
3. Genome and epigenome clinical studies and lead findings
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Division of Clinical Epidemiology

Masato Matsushima, Associate Professor and Director

General Summary

The Division of Clinical Epidemiology was founded in 2009 as part of the Research Cen-
ter for Medical Science to promote the activities of clinical research, clinical epidemiol-
ogy, and education concerning them. Our aim is to support clinicians to solve their own
problems in daily practice through epidemiological and clinical research skills.

The research interests of our division are medical communication, evaluation of medical
care, behavioral medicine, outcome research, qualitative research, and disease-oriented
epidemiological research. In particular, we aim to obtain evidence in the field of pri-
mary care, which, despite being the front line of medical practice, suffers from a lack of
evidence.

To contribute to undergraduate education, our division holds classes in evidence-based
clinical practice to help medical students become skilled physicians able to employ an
evidence-based approach.

Our postgraduate education concentrates on the methodology of clinical and epidemio-
logical research and biostatistics. An educational program for clinical research methods
in primary care, which was started in 2007 with the financial support of the Ministry of
Health, Labour and Welfare, has been renewed as Jikei Clinical Research Program for
Primary Care in 2009. The aim of this program is to have primary-care physicians be
clinician-researchers.

Research Activities

Historical cohort study of fever and infection in the setting of home medical care

This study was, to our knowledge, the first attempt to evaluate the incidence of fever in a
Japanese home medical care setting. The subjects were 105 persons (37 men and 68
women) with a mean age (+SD) of 82.847.9 years in 1 primary-care clinic. The total
number of person-days was 27,546. The incidence of fever >37.2°C was 2.32 per 1,000
person-days (95% confidence interval: 1.75-2.89). Approximately half of the persons
receiving home-medical care had fever once a year.

Chronic care model

The chronic care model was developed during the 1990s in the United States to improve
the care of chronic illnesses by refining the care-provider system, especially in a primary-
care setting. The aim of this research is to clarify the usefulness of the chronic care
model in Japan.

The plan consists of 3 steps. The first is to make an official Japanese version of the
assessment form “Assessment of Chronic Illness Care” by following World Health Orga-
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nization procedures, for example, translation, back translation, and pilot study. This
procedure has been finished. The second step will be to compare the quality of diabetes
care between diabetes specialists and primary-care physicians as non-specialists. The
last step will be to perform a cluster randomized controlled trial to evaluate the efficiency
of the chronic care model.

The effect on patient satisfaction of communication styles in medical interviews

At present, the patient-physician relationship is of great interest in Japan. However, few
studies have been reported. This study used the Roter Interactional Analysis System to
evaluate the effect on patient satisfaction of communication styles in the medical inter-

view.
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Laboratory Animal Facilities

Kiyoshi Ohkawa, Professor and Director Tatsuya Furuichi, Assistant Professor

General Summary

The purpose of the Laboratory Animal Facilities (LAF) is to support in vivo research and
to contribute to the development of basic and clinical medicine. In 2010, 173 research-
ers used the LAF. We undertake breeding of experimental animals and technically guide
researchers in animal experimentation. In addition, we performed the following studies
to develop basic medical sciences, including laboratory animal science.

Research Activities

Identification of a novel Col2al mutant mouse

In the RIKEN N-ethyl-N-nitrosourea (ENU) mutagenesis project, we identified a novel
Col2al mutant mouse (termed M856). The M856 mouse has a missense mutation,
c.4406A>C (p.Asp1469Ala), in the C-propeptide coding region of Col2al and in the posi-
tion corresponding to human COL2A1 mutation (p.Aspl469His) responsible for
platyspondylic dysplasia, Torrance type (PLSD-T). The M856 homozygote exhibits
lethal skeletal dysplasias, including extremely short limbs, severe spondylar dysplasia,
and severe hypoplasia of the pelvis. As expected, these defects were similar to those in
patients with PLSD-T. The M856 mutant should serve as a good model to study PLSD-
T.

Generation of Cantl knockout mice

Desbuquois dysplasia is a severe skeletal dysplasia inherited in an autosomal recessive
manner, characterized clinically by severe growth retardation, joint laxity, flat midface,
and characteristic hand abnormalities. Recently, mutations in the gene that encodes for
calcium-activated nucleotidase 1 (CANT1) have been identified in a subset of patients
with Desbuquois dysplasia. CANT1 is an extracellular protein that functions as a nucle-
otide triphosphatase and diphosphatase. It preferentially hydrolyzes uridine diphosphate
followed by guanidine diphosphate, uridine triphosphate, and ADP. To investigate the in
vivo function of CANTI, we started to generate Cantl knockout mice. By using the
inverse polymerase chain reaction and rapid amplification of 5-complementary DNA
ends, we isolated Cantl knockout embryonic stem cells from the Gene-Trap ES Library.

Establishment and characterization of strains originated from Japanese wild mice and
Phodopus hamster

Our inbred strains derived from Japanese wild mice (Mus musculus molossinus) and
Phodopus hamsters were maintained in this laboratory.

Japanese wild mice are classified as M. m. molossinus and originated from a natural inter-
subspecific hybrid between Mus musculus castaneus inhabiting southwest Asia and Mus
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musculus musculus distributed in north Asia. The molossinus subspecies is an excellent
source for improving laboratory mice, because it was suspected to be greatly different in
gene constitution from common laboratory mice derived from the Mus musculus domesti-
cus subspecies. We have established several new inbred strains based on molossinus
mice captured in Osaka prefecture. These strains are being maintained in our laboratory,
and new consomic strains based on these strains are being developed.

In collaboration with the Department of Molecular Biology, we developed 2 new mouse
strains using our original molossinus inbred strain named MSKR. One is the congenic
strain having knockout allele of Qazl derived from the B6.129-OazI™ to the MSKR
background, and the other is a consomic strain that has chromosome 10 derived from the
above-mentioned strain to the MSKR background. We have confirmed that these newly
established strains are useful for researching genetic modifications in Oazl knockout
mice.

The Phodopus hamster is a small rodent that differs taxonomically from the Syrian ham-
ster, which is the major laboratory hamster. We recently determined that this hamster is
a good candidate for a new laboratory animal and have established an inbred strain. Fur-
thermore, we continue to establish new inbred strains and congenic strains and to develop
models of human diseases to research their biomedical characteristics.

The search of the novel atopic dermatitis therapeutic drug using NC/Nga inbred strain
The NC/Nga inbred strain is the current mouse model for atopic dermatitis. However,
the onset rates of dermatitis differ among separate lines in each laboratory. The NC/Nga
inbred strain maintained in our laboratory has an extremely severe dermatitis diathesis.
In collaboration with the Department of Tropical Medicine, we are using the NC/Nga

mice to research new drugs for treating atopic dermatitis.
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Radioisotope Research Facility

Kunihiko Fukuda, Professor and Director Yukio Yoshizawa, Assistant Professor

General Summary

The Radioisotope Research Facility was established to support medical and biological
research with radioisotopes. We have supported researchers by suggesting methods and
practical techniques for experiments. Lectures and training sessions were held for
researchers and for medical students and graduate students who are starting to work with
radioisotopes. In 2010, 28 researchers from 9 departments and 12 students of 2 curri-
cula used the laboratory in this facility. Major nuclides used for experiments were **P,
3ICr, %1, S, and *H.

Research Activities

The active site of exfoliative toxin A of Staphylococcus aureus

Exfoliative toxin A (ETA) of Staphylococcus aureus is the causative agent of staphylo-
coccal scalded-skin syndrome (SSSS) and disrupts desmosomes to half desmosomes in
neonatal mouse epidermal tissue injected with ET and in patients with SSSS.  We have
previously reported that the nitration of tyrosine (Tyr) residues causes ETA to lose all tox-
icity. To determine the biologically active site of ETA, we prepared mutant ETA using
oligonucleotide primers designed to introduce mutations with the polymerase chain reac-
tion. Substitution of serine (Ser)-195, which is believed to be the active center of the
serine protease, and other 16 Ser residues had no effect on ETA activity or immunoreac-
tivity with anti-ETA rabbit serum. On the other hand, substitution of Tyr-17-18 and Tyr-
225-232 destroyed both activity and immunoreactivity.

The promoter region of the efa gene consists of -35 TTGTTT, -10 TATAAT, and S-D
sequence GGATGA, and an inverted sequence is present between the -10 and the S-D
sequences. There is an open reading frame of 1,382 bp adjacent to the efa pro-
moter. Without this gene, ETA production decreases markedly. A gel mobility shift
assay was performed with the gene product ETAexp and a DNA fragment of 381 bp
including the efa promoter sequence. Results indicate that ETAexp bound to the
inverted sequence and activated the transcription of the eta gene.

Development of techniques for determining radioactivity

Radon gas emanates from the ground directly or is brought by groundwater and mineral
water to the surface of the earth and released into the atmosphere. Radon is the second
leading cause after smoking of lung cancer in the general population. A reference level
of 300 Bg/m® was proposed to minimize the health hazard due to indoor radon exposure
(International Commission on Radiological Protection, 2009). Liquid scintillation
counting has been a standard method for measuring radon in air and water. The popular-
ity of this method is due to the high solubility of radon in scintillation solvents, such as
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toluene and xylene. These solvents, however, could not satisfy safety requirements
because of their volatile nature and low flash points. We have used silicone oil as scin-
tillation solvent to overcome these undesirable properties. The open-vial method was
applied to measure radon in air by Horiuchi and Murakami in 1983. The toluene scintil-
lator used in their study evaporated during the exposure, and correction of the toluene
quantity was required. This correction was unnecessary when the silicone oil scintillator
was applied for the open-vial method. No evaporation of silicone oil was observed dur-
ing 48 hours’ exposure. The open-vial method using the silicone oil scintillator was sen-
sitive enough to detect radon at a level of 160 Bg/m’.

Study of resistance mechanisms in radiation-resistant organisms

Tardigrades show remarkable adaptability under extreme environmental conditions, such
as high radiation, high temperature, and high pressure. Activated sludge was obtained
from the Ariake Water Reclamation Center of the Tokyo Metropolitan Government and
used to collect tardigrades. Tardigrades isolated from activated sludge were identified
with 18S-ribsomal DNA as Isohypsibius. Isohypsibius from activated sludge assume a
barrel-like form, but not the complete ‘tun’ (that means barrel shaped tardigrade) under
drying conditions. We examined the effects of radiation on the tardigrade with “Co irra-
diation at the Takasaki Advanced Radiation Research Institute. Isohypsibius tardigrades
exposed to radiation showed a moderately higher survival rate than did those not irradi-
ated.
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Core Research Facilities

Yoshinobu Manome, Professor and Director Hiroyuki Sasaki, Associate Professor
Takeo Iwamoto, Associate Professor

General Summary

The Research Center for Medical Sciences was reorganized as the Core Research Facili-
ties, which consist of the Divisions of Fine Morphology, Biochemistry, and Advanced-
Research Laboratory. The mission of the facilities is the facilitation of research in the
university. Two systems are constituted for use of the facilities.

Annual Registration System

This system is intended for researchers in the university to supply research space,
benches, and other equipment to perform experiments. Once registered, researchers can
freely use the various devices, such as fluorescent microscopes, optical microscopes, and
equipment to prepare specimens for histological examinations, high-performance liquid
chromatography is used, and nucleic acid amplification system (polymerase chain reac-
tion). Because inspections and maintenance are regularly performed by the staff, equip-
ment is in excellent condition and available at any time. In addition to providing space,
devices, and equipment, this system can provide technical advice and guidance on spe-
cific fine-morphological or biochemical approaches to registrant’s experiments.

Research Service-Providing System

Advances in research technologies and hardware enables us to perform more detailed and
accurate observations of specimens in medical sciences. However, various technologi-
cally highly-advanced devices require specialized knowledge. These advances some-
times cost researchers both time and money. Also, all researchers are not necessarily
familiar with all the equipment available for medical experimentation. For researchers
who cannot perform experiments because of limitations of time and resources, our staff
can prepare specimens for scanning electron microscopy and transmission electron
microscopy, record images, or perform high-performance liquid chromatography and
mass spectrometry for analysis. By the use of this system, researchers can proceed effi-
ciently. The service fee is minimal because services are limited to the university.

Research Activities

Conjugation of fluorescent nanoparticles to monoclonal antibodies

Fluorescent nanoparticles have been used as tracers for the visualization, qualification,
and quantification of biological molecules. We conjugated particles to the monoclonal
antibody JT95 to investigate thyroid papillary carcinoma. The antibody recognizes anti-
gens of gylcosylated fibronectin produced by thyroid carcinoma and can be used as a bio-
marker for detecting the tumor. The antibody-nanoparticle conjugate is also useful for
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evaluating tumor progression or recurrence after surgery. Several methods for conjuga-
tion were tested, and we optimized the conditions.

Functional analysis of tight junctions

Tight junctions (TJs) among adjacent epithelial cells control paracellular permeability of
solutes. Epidermal TJs are believed to restrict molecular movement to assist the stratum
corneum as a secondary barrier in the skin. However, the role of TJs in molecular distri-
bution in the epidermis has not been thoroughly studied. Calcium ions (Ca®"), which
induce keratinocyte differentiation, are distributed in a vertical gradient peaking in the
stratum granulosum. In this study, we applied sodium caprate (C10), which elicits dila-
tion of TJs on human reconstructed epidermis, and investigated Ca®" distribution in the
epidermis. The localization of Ca®" in the epidermis was observed with ion-capture
cytochemistry and electron energy-loss spectroscopy with a transmission electron micro-
scope. After treatment with C10, the epidermal Ca*" localization was altered compared
with that in untreated epidermis. Precipitates containing Ca*" appeared in the intracellu-
lar and extracellular spaces of the stratum corneum, and large clusters of these precipi-
tates were occasionally observed in the stratum corneum and the stratum granulo-
sum. Additionally, abnormal differentiation (e.g., parakeratosis) was observed in the
stratum granulosum. To confirm that these changes were caused by TJ disruption, we
observed the structure of TJ strands with the freeze-fracture replica method and measured
transepidermal Ca®" permeability by quantifying diffused Ca®* through the epider-
mis. We found that the TJ strands were fragmented and that the Ca®" permeability had
increased. These findings suggest that epidermal TJs maintain Ca®" under the stratum
corneum and regulate epidermal differentiation.

Adhesion and structural properties of protein nanomaterials containing hydrophobic and
charged amino acids

Protein polymers are being used or considered for biologically based adhesives and coat-
ing materials. Most adhesives derived from macroprotein molecules work through
receptors or cross-links. Clarifying the adhesion mechanism of protein polymers would
lead to a better understanding of adhesives and the discovery of new practical properties
of protein polymers at both the nanoscopic and macroscopic levels. The objective of
this research project was to study the adhesion properties of protein polymers at the nano-
scopic level. Seven protein nanomaterial samples with different degrees of adhesive
strength were designed and synthesized using solid phase chemistry. All protein nano-
materials contain a common hydrophobic core flanked by charged amino acid
sequences. The adhesion properties of the protein nanomaterials were investigated at
different pH values and curing temperatures. The protein nanomaterials self-aggregate
and interact with a wood surface. The protein nanomaterial KKK-FLIVIGSII-KKK
identified in this study had high adhesive strength toward wood. It had the highest shear
strength at pH 12, with an amino acid sequence that was extremely hydrophobic and
uncharged. This protein nanomaterial was subjected to structural analyses using circular
dichroism, laser-Fourier transform infrared spectroscopy, and matrix-assisted laser
desorption ionized mass spectrometry. At pH 12 this peptide adopted a pH-induced
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beta-sheet-like conformation. Adhesive strength reflects contributions of both hydrogen

bonding and van der Waals interactions.
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Department of Genetic Diseases and Genome Science

Yoshikatsu Eto, Professor and Director Collaborating Researchers
Takashi Higuchi, Postdoctoral Fellow Hiroyuki Ida, Professor
Torayuki Okuyama, Visiting Professor Toya Ohashi, Professor

Hiroshi Kobayashi, Assistant Professor
Masayuki Kobayashi, Assistant Professor

General Summary

The main research topics in the Department of Genetics and Genome Science are the
basic pathogenesis of genetic diseases, particularly, lysosomal storage diseases (LSDs),
and the development of therapies for LSDs. Among them, the pathogenesis of central
nervous system (CNS) involvement in LSDs is the most important research subject. To
understand the pathophysiology of CNS events, we generated induced pluripotent stem
(iPS) cells from mucopolysaccharidosis (MPS) VII mice and differentiated them into neu-
ronal cells. We also generated iPS cells from model mice of Pompe disease and differ-
entiated them into skeletal muscle cells. We can produce disease models of various
LSDs using iPS technology. Furthermore, we treated CNS involvement of LSDs by
means of intrathecal injection of enzymes into MPS II mice. These findings indicate
that intrathecal treatment is feasible to treat the CNS in various LSDs.

Research Activities

1. Development of treatment procedures for LSDs

To establish novel treatment procedures for CNS involvement of LSDs is our most impor-
tant project. One procedure is intrathecal or intraparenchymal injection of enzymes into
MPS II mice. We found that intrathecal injection produced significant elevations of
enzyme activities in various regions of the brain and in other organs, such as the liver,
spleen, kidney, and heart. Furthermore, histological correction in the brain was
observed.

2. The iPS cells from various LSDs might provide insights into the pathophysiology of
LSDs and might be used to treat them. We successfully generated iPS cells from Pompe
mice using tail-tip fibroblasts and mouse embryonic fibroblasts. With 3 factors—KIf4,
Sox2, and Oc2/4t—we caused the iPS cells to differentiate into skeletal muscle
cells. Pompe skeletal muscle cells showed massive accumulation of glycogen in lyso-
somes surrounded by a single membrane unit.

3. The screening for LSDs with dried blood spots is an important technology for the
early diagnosis and treatment of patients with various LSDs. We used the fluorometric
assay method to establish the dried blood spot method for the early diagnosis of Pompe
disease, Fabry disease, Morquio syndrome, and MPS VI.
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Department of Rehabilitation Medicine
Division of Physical Fithness

Masahiro Abo, Professor and Director Hideki Yamauchi, Assistant Professor

General Summary

The research of our division has been focused on skeletal muscle plasticity, neuroscience,
and exercise physiology.

Research Activities

Interventional effect of resistance exercise on protein expression levels in adult and old
rat skeletal muscles atrophied by hindlimb unloading

We examined expression levels of the key proteins involved in cellular adaptation in adult
and old rat skeletal muscles atrophied by hindlimb unloading and the effect of resistance
exercise on muscle atrophy. Female F344 rats (5 and 24 months old) were divided into 3
groups: a control group, a hindlimb-unloading group (HU group), and a hindlimb-unloading
with resistance exercise group (HU+RE group). Rats in the HU group and the HU+RE
group had their hindlimbs suspended for 3 weeks. RE was performed daily as three
10-minute exercises, every 4 hours (total, 30 minutes/day) during the hindlimb-unloading
period. The lateral gastrocnemius muscles were dissected out, separated into white and
red regions, and then homogenized. The protein expression levels were determined with
Western blotting. In white regions of the lateral gastrocnemius, group differences in Akt
activity (phospho-Akt/pan Akt ratio) and myostatin expression were not detected at either 5
or 25 months. In red regions of the lateral gastrocnemius, Akt activity was lower in the
HU group than in the control group, and myostatin expression was lower in the HU+RE
group than in the HU group at 24 weeks but not at 5 weeks. Expression of heat shock pro-
tein 72 in both red and white muscle regions were in the order of HU group<control
group<HU+RE group. Expression of peroxisome proliferative activated receptor-y co-
activator 1 in red regions of the lateral gastrocnemius were in the order of HU group<
HUARE group<control group. The present results suggest that these proteins play physio-
logical roles in cellular adaptation induced by hindlimb unloading and resistance exercise.

Effects of exercise training and protein malnutrition on myostatin expression in rat skele-
tal muscles

Myostatin, a member of the transforming growth factor-beta superfamily, plays an impor-
tant role in regulating skeletal muscle mass. Here we examined the role of myostatin in
the change in rat skeletal muscle mass induced by exercise training and protein malnutri-
tion. Female F344 rats (6 weeks old) were divided into a normal diet group or a low-
protein diet group, which were then subdivided into an untrained control group or a
trained group. The rats of the trained group ran on a motor-driven treadmill (35 m/min-
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ute) 5 days per week for 8 weeks. The soleus, plantaris, and medial gastrocnemius mus-
cles were extracted and weighed. The fiber size of each muscle fiber type identified with
staining for myofibrillar ATPase was measured. Myostatin expression was determined
with Western blotting. Protein malnutrition inhibited increases in muscle mass of all
muscles and inhibited increases in the fiber size of all fiber types with growth. Running
training resulted in massive increases of the soleus and medial gastrocnemius muscles,
but not of the plantaris muscle. Fiber size in almost all fiber types increased with run-
ning training. Myostatin expression in all muscles decreased with running training but
not with protein malnutrition. The present results suggest that myostatin regulates skel-
etal muscle mass in response to mechanical stress but not in response to nutritional condi-
tion.
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Department of Cell Physiology
Division of Aerospace Medicine

Satoshi Kurihara, Professor Masamichi Sudoh, Associate Professor
Hiroko Toshima, Assistant Professor

General Summary

Our main research interests are (1) gravitational physiology and aerospace medicine, and
(2) physioepidemiological studies of health.

Research Activities

Gravitational physiology and aerospace medicine

1. Technique of electrocardiography in medaka

The medaka, or Japanese killifish, is an indigenous model vertebrate of Japan. This fish
has various strains, is transparent during embryogenesis, and has been used as a research
animal since the 1940s. Experiments with medaka aboard the International Space Sta-
tion are now being prepared. Using the transparent medaka strain Sukesuke (SK2), we
established a way to detect the heartbeat and to observe heart-rate variability with live
imaging under a stereomicroscope. However, because there is no evidence that the live
imaging data is coincident with electrocardiography (ECG), we are developing, in collab-
oration with the Japan Aerospace Exploration Agency, an ECG technique using medaka.
The medaka was placed in a damp sponge, and bipolar-lead (I, II, III, and NASA) ECGs
were recorded under unanesthetized conditions with needle electrodes inserted through
the skin. Wave-form analysis was performed with PowerLab data acquisition software
(ADInstruments, Sydney, Australia).

In this study, we recorded clear ECG data with the NASA lead but not with leads I, II, or
III. Because the data quality might depend on the needle position, we should develop a
technique for precise needle insertion.

2. Research on visual stimuli and posture control

Information for maintaining body direction and movement of the body center to maintain
posture are determined by visual input factors, equilibrium vestibular input factors, and
somatosensory factors from the whole body (including muscle, tendon, joints, and skin).
Visual information becomes the main factor in outer space because vestibular and
somatosensory inputs are reduced because of low or absent gravity. The objective of
this research is to analyze changes in posture induced by visual stimuli.

3. Outreach activities for aerospace medicine

Our outreach activities aim to promote public understanding of science and to provide
information to the public and include publishing books and holding public talks, lectures,
and discussions. Recently, public outreach has been become important in science. We
have been starting outreach activities for aerospace medicine.



212

Results of physioepidemiological studies

Many previous studies of wellness medicine and occupational health have been per-
formed with epidemiological methods. However, in this study physiological data (e.g.,
ECG) were analyzed with epidemiological methods. Mental stress and human health
can be evaluated objectively using both physiological and epidemiological methods.

1. Comparison of ECGs from parents and children

The QTc interval determined from ECGs showed a significant relationship between par-
ents and children. The QTc interval might be affected by hereditary factors.

2. Mental stress in physicians performing endoscopic procedures

The mental stress experienced by endoscopists performing endoscopic procedures was
directly measured with Holter ECG monitors. Performing an endoscopic procedure
causes endoscopists to experience mental stress. This stress may be severe until the
endoscopist has acquired significant experience.

Publications

Toi T', Nomura Y', Sudoh M, Ikeda A', Masuda Clin). A case of vertigo and hearing loss induced
T, likuni H', Asakawa N', Ikui A°, Shigihara S, by aero-alternobaric barotraumas (in Japanese).
Ikeda M' (‘Nihon Univ Sch Med, *Hakuraku Uchu Koku Kankyo Igaku 2010; 47: 25-31.
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Department of Orthopaedic Surgery
Division of Sports Medicine

Keishi Marumo, Professor Hiroki Funasaki, Assistant Professor

General Summary

Clinical Research

The ongoing research in our department concentrates on competitive athletes (including
professionals), amateurs who include sports activities in their daily lives, and young ath-
letes engaged in school sports clubs or dedicated to training within sports clubs. Since
2010, we have also focused on issues related to sports injuries in elderly athletes.

Research Activities

Three-dimensional motion analysis of the pelvis during soccer kicks

We performed 3-dimensional motion analysis of the pelvis during soccer kicks using a
200-Hz motion analysis system (Vicon Motion Systems, Oxford, UK) to evaluate the
mechanical stress around the pelvis. Mechanical stress to the hip adductor muscles dur-
ing the infront kick was greater than that during the instep kick. In addition, during the
infront kick, mechanical stresses to those muscles were greater if the kickers did not use
their upper extremities. We speculate that the infront kick without the use of the upper
extremities might contribute to injuries of the hip adductors.

Three-dimensional gait analysis in patients with bilateral knee osteoarthritis before and
after unilateral total knee arthroplasty

The purpose of this study was to compare the data of 3-dimensional gait analysis with a
motion analysis system (Vicon Motion Systems) in 26 patients with bilateral knee osteo-
arthritis who had undergone unilateral total knee arthroplasty. Analyzed variables were:
1) step length, 2) walking speed, 3) percentage of the gait in the single-limb support (SLS)
phase, 4) ground force during the SLS phase, 5) step width, and 6) range of motion of the
hip, knee, and ankle joints. Step length, walking speed, percentage of the gait in the
SLS phase, ground force during the SLS phase, and range of motion improved signifi-
cantly in patients with a Japanese Orthopaedic Association score of 60 points or more for
the side not operated on. On the other hand, patients with a score of less than 60 points
showed no improvement in the aforementioned variables. We conclude that various gait
variables improve after total knee arthroplasty, although patients with severe osteoarthritis
(on the side not operated on) showed no improvement in their walking ability.

Comparison of core muscle strength between baseball players and soccer players

We compared core muscle strength between baseball players and soccer players. The
subjects were 20 players of each sport, with an average age of 16 years. The lengths of
time the subjects could maintain the lower limb in the “bench” and “sideways bench”
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positions were measured. The times for both the bench and sideways bench positions
were significantly longer for soccer players than for baseball players. We conclude that
these differences were caused by the characteristics of these sports.

Treatment of elder athletes in our clinic

We evaluated 597 patients who were older than 40 years and had visited our clinic for the
past 3 years. The majority of the patients suffered from osteoarthritis of the lumbar
spine or knee joints. They were treated with injections of hyaluronic acid or medication
or both. In addition, athletic rehabilitation, such as exercises to increase range of motion
and balanced training, were also applied and were useful in this patient group. Rehabili-
tation should be continued even after the return to their sports activities.

Fracture dislocation of the Lisfranc joint in a young soccer player
We reported a rare case of fracture dislocation of the Lisfranc joint with the fracture of
the first cuneiform. The mechanism of this injury was investigated.

A report of a cycle racer associated with myasthenia gravis who resumed professional racing
We reported on a cycle racer who had myasthenia gravis, was treated with muscle train-
ing during hospitalization, and finally returned to professional racing.

Publications
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Bankart repair for recurrent shoulder dislocation in
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thick subacromial bursae accompanied with rota- 2010. p. 166.

tor cuff tear (in Japanese). JOSKAS 2011; 36:



215

Health-Care Center

Mikio Zeniya, Professor and Director Yoich Sakamoto, Professor

Takashi Wada, Professor Takekazu Onda, Professor

Hiroki Takahashi, Assistant Professor Kazumi Kawase, Assistant Professor

Hiroko Nogi, Assistant Professor

General Summary

Shimbashi Medical Checkup Office

1. Preventive Medicine

We focused on metabolic syndrome, smoking, and lifestyle changes to prevent lifestyle-
related disease. In April 2005, the Japanese Society of Internal Medicine and 8 other
Japanese medical societies defined Japan-specific diagnostic criteria for metabolic syn-
drome. The criterion of waist circumference that indicates accumulating abdominal vis-
ceral fat has been discussed. We validated the evidence with the objects of occurrence
of dyslipidemia, high serum glucose levels, and high blood pressure.

Research Activities

Shimbashi Medical Checkup Office

1. Metabolic syndrome

We performed a retrospective cohort study to investigate the relation of the cut-off value
of waist circumference to the prevalence of dyslipidemia. The subjects, who had an
annual medical checkup at our center from 2000 through 2008 and had no dyslipidemia at
their initial examination, were extracted. Dyslipidemia was defined as a triglyceride
(TG) level>150 mg/dL, a high-density lipoprotein cholesterol (HDL-C) level<40 mg/dL,
or treatment. The subjects were divided into 2 groups, a nononset group that showed no
dyslipidemia and an onset group in which dyslipidemia developed in a time span of three
years. We calculated the cut-off point between the nononset group and the onset group
from the receiver operating characteristic curve, concerning abdominal circumference,
body mass index (BMI), and the waist/height ratio. The cut-off values for the TG level
were as follows: an abdominal circumference of 84 cm in men and 78 cm in women, a
BMI of 23.5 kg/m* in men and 21 kg/m’® in women, and a waist/height ratio of 0.5 in men
and 0.49 in women. The cut-off values for HDL-C were as follows: an abdominal circum-
ference of 85 ¢cm in men and 79 ¢cm in women, a BMI of 24.0 kg/m” in men and 21.5 kg/
m? in women, and a waist/height ratio of 0.5 in men and 0.5 in women. For both TG
and HDL-C, the area under the receiver operating characteristic curve of the abdominal
circumference was the highest among the 3 indexes.

Publications

Wada T. Lung age in smokers is 10 years older, anese). Igaku no Ayumi 2010; 233: 1107-8.
and 5 years older in even quitting smoking (in Jap- Fukumoto T, Joki M, Inaji J, Nakazaki K,
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Reviews and Books

Wada T. Lifestyle and strategy for the prevention
of obesity (in Japanese). In: lkeda Y, edi-
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Premedical Course

Biology

Osamu Terasaka, Professor Rie Hiratsuka, Assistant Professor

General Summary

The main research subject of our laboratory is the reproductive system of seed
plants. Our research is now focused on the relation between pollen tube growth and the
programmed cell death of pollen tube conducting tissue.

Research Activities

Role of the pectinase (Cry j 1, Cryj 2) in pollen tube growth of Cryptomeria japonica

Cry j 1 and Cry j 2 are the major allergic proteins of Cryptomeria japonica pol-
len. These proteins are presumed to play important roles in pollen germination and tube
growth because they have pectinase activity. Their distribution patterns shown in vitro
suggest that Cry j 1 and Cry j 2 are not involved in pollen germination and tube growth.
However, their pectinase activities suggest that Cry j 1 and Cry j 2 may facilitate the
growth of the gymnospermous pollen tube in the nucellus through the degradation of
nucellar pectins. In the present study, we examined the in vivo localization of Cry j 1,
Cry j 2, and pectins in the pollen tube and the nucellus of C. japonica to clarify the role of
these pectinases.

Cry j 2 was detected in the cytoplasm of the pollen tube, tube wall, nucellar cells that
came in contact with a pollen tube, and the middle lamella. In contrast, Cry j 1 was not
observed throughout the pollen. De-esterified pectins were localized in nucellar cell
walls, and methyl-esterified pectins were localized in nucellar cell walls and the middle
lamella. These findings indicate that Cry j 2 is synthesized in the pollen tube and is
secreted to the nucellus via the tube wall and degrades pectins of the nucellar cell wall
and the middle lamella to facilitate pollen tube growth. The absence of Cry j 2 in the
pollen tube wall in vitro also indicates that interaction between the pollen tube and the
nucellus is necessary to induce the secretion of Cry j 2.

Publications

Hiratsuka R, Terasaka O. Pollen tube reuses Protoplasma 2011; 248: 339-51.  Epub 2010 Jul
intracellular components of nucellar cells undergo- 10.
ing programmed cell death in Pinus densiflora.
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Physics

Koichi Satoh, Professor Katsumi Kasono, Assistant Professor

General Summary

1. Dipalmitoylphoshatidycholine (DPPC) membranes have been studied from several
points of view, including formation, liquid crystals, phase transitions, interaction with
ions, and optical characteristics.

2. Phase transitions, critical phenomena, interacting many-body systems, computer sim-
ulation.

Research Activities

Ripple phase of the DPPC membrane

The ripple phase of the DPPC membrane is assumed to be caused by the presence of
about 20% fluid lipids in the gel phase. This assumption consistently explains both the
surface charge density of multilamellar vesicles and the dielectric increment of unilamel-
lar vesicles during the ripple phase.

Monte Carlo simulations of the =10 Potts model

We have made cluster update and Metroplice single-spin update simulations to the study
of systems with the first-order phase transition. We calculated surface tension of a
square lattice.

Chemistry

Takashi Okano, Professor Chikao Hashimoto, Associate Professor

General Summary

The research of this laboratory is focused on synthesis-oriented organic chemistry, includ-
ing the synthesis of bioactive compounds and fluorine-containing materials, the develop-
ment of new methods for peptide synthesis, and the computer-assisted analysis of materi-
als and synthetic reactions.

Research Activities

Theoretical analysis of molecular interactions of Cu(ll) bis(diarylpropanedionedioate)
complexes with benzene ligands

Arene-polyfluoroarene interaction was found between the Cu(Il) bis[3-oxo0-
1,3-bis(pentafluorophenyl)prop-1-en-1-olate] complex and benzene as the guest molecule.
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This weak interaction occurs only when 2 fluorine substituents exist at the o- and o-posi-
tions of the ligand aryl groups. Density functional theory calculation predicted larger
torsional angles of aryl rings against the central square-planar Cu(Il) complex in 0,0~
difluorinated phenyl diketonate complexes than in the parent phenyl diketonate com-
plexes. This distortion makes a binding pocket for a guest benzene molecule to form
stable host-guest complexes.

Synthesis of N-protected peptide acids using amino acid-alkaline earth metal salts

The protection of a carboxyl group by a metal ion saves the time for the incorporation and
removal of the protecting group and prevents side reactions caused by the use of esters.
The syntheses of N-protected peptide acids in organic solvents using alkaline earth metal-
carboxylate salts of amino acids were investigated. We found that the amino acid-Ca
carboxylate salts is are the most effective among the carboxylate salts of amino acids
tested for coupling with Boc-amino acid active esters in organic solvents, such as N,N-
dimethylformamide and dimethylsulfoxide.

Social Science (Law)

Ryuichi Ozawa, Professor

General Summary

Problems of constitutional law in present-day Japan

Research Activities

I address the problem of constitutional law in present-day Japan, especially pacifism, par-
liamentary democracy, public finance, right of free speech, judicial system, and local gov-
ernment. [ participate in the “Unequal Society and Safety-Net” working party and the
“Structural Change of Publics” working party of the Legal Committee of the Science
Council of Japan.

Reviews and Books

Ozawa R. Argument over article 9 reformation of
Japanese constitution, past and present (in Japa-
nese). In: Japan Scientists’ Association, editor.
Kenpou to Genijitsu Seiji. Tokyo: Honnoizumisha;
2010. p. 83-92.

Ozawa R. Political right and democracy of today
(in Japanese). In: Japan Scientists’ Association,
editor.  Kenpou to Genijitsu Seiji.  Tokyo: Honnoi-
zumisha; 2010. p. 214-383.

Ozawa R. Japan-U.S. security system and
financial control (in Japanese). In: The Law Sec-
tion of the Association of Democratic Scientists,
editor. Anpo kaitei 50 nen. Tokyo: Nippon
Hyoronsha; 2010. p. 111-6.

Ozawa R, Maruyama S. Minshutou seikenka
no nichibei-anpo (in Japanese). Tokyo: Kaden-
sha; 2011.
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Human Science

Takao Fukuyama, Professor

General Summary

The study of Western philosophy and ethics

Research Activities

The feeling of trust in the world

I study several aspects of the human relationships of support and care. Through this
support of others, people acquire the feeling of trust in their world. However, when
people have failed to earn this support, they cannot lead an ordinary life. For example,
abused babies, bullied school children, battered women, and patients with life-threatening
illnesses can be cured after learning to trust others.

Philosophically, these situations require a new theory of relationship, especially a theory
of responsibility and total affirmation of individuals.

Japanese

Ikuko Noro, Associate Professor

General Summary

Suitability for patients of informed consent documents written in Japanese
A study was continued of the suitability for patients of informed consent documents writ-
ten in Japanese. This year, I used the protocol analysis method to analyze comprehensi-
bility and the uncertainty patients feel about informed consent documents.

Effects of physician-patient gender combination of physician and patient on medical com-
munication

To examine the effects of the physician-patient gender combination on medical communi-
cation, physician-patient conversations were recorded at 3 hospitals and were analyzed
with the Roter Interaction Analysis System.

Research Activities

Suitability for patients of informed consent documents written in Japanese
A paper about the study was presented.
Noro I, Muramoto T. Incomprehensibility and uncertainty of informed consent docu-
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ments-protocol analysis. Ars Linguistica (Linguistic Studies of Shizuoka 2010; 17:
95-113.

Effects of gender combination of physician and patient on medical communication

I presented on the relationships among communication, gender, and patient satisfaction at
the second annual conference of the Japanese Association of Health Communication held
at Kyoto University in September 2010.

Publications

Noro I, Muramoto T. Incomprehensibility and Noro I, Oba R, Ota M. Medical communication
uncertainty of informed consent documents-proto- and Japanese language education (in Japanese).
col analysis (in Japanese). Ars Linguistica 2010; Nihon Health Communication Kenkyukai Zasshi
17: 95-113. 2010; 1: 13-7.

Mathematics

Katsuya Yokoi, Professor Hiroshi Shiraishi, Assistant Professor

General Summary

1. To study dimension theory and topological dynamics
2. To consider the asymptotic behavior of estimators of optimal portfolios when the
return processes are various stochastic processes.

Research Activities

1. We summarized results of the size of the chain recurrent set for generic maps. We
studied omega-limit sets of nonautonomous discrete dynamical systems.

2.  We discussed resampling procedures in the estimation of optimal portfolios when the
financial returns are vector-valued non-Gaussian stationary processes. On the basis of
the bootstrap method, we constructed an estimator of the lower tail of the estimation error.
Moreover, we introduced the Estimation Error Efficient Portfolio, which considers the
estimation error as the portfolio risk.

Publications

Shiraishi H. Resampling procedure to construct

estimation error efficient portfolios for stationary

returns of assets. J Jpn Stat Soc 2010; 40: 189- Yokoi K. The size of the chain recurrent set for

206. generic maps (in Japanese). Suri Kaiseki Ken-
kyujo Kokyuroku 2011; 1728: 79-83.

Reviews and Books
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English

Osamu Ohara, Professor Tetsuro Fujii, Associate Professor

General Summary

English audiovisual education and the history of the English language (Ohara)

English language communication and education: Material analysis and development
(Fujii)

Ohara continued his study of graphology and morphology in the letters of the Celys and
the Stonors in the fifteenth century. Ohara also continued an investigation concerning
how to make useful digital images and XML files of fifteenth century manuscripts, espe-
cially of the Stonor Letters. The results of this investigation were discussed in papers
read at an international conference.

Fujii joined a project team to compile English textbooks for high school students. The
team is aiming to receive approval for the textbooks from the Ministry of Education, Cul-
ture, Sports, Science and Technology. In addition, Fujii is working on teacher’s manuals
and exercise materials.

Research Activities

Ohara presented a paper at a session titled “Stylistic Consistency in the Letters of Thomas
Betson” at the International Medieval Congress 2010 held at the University of Leeds in
the United Kingdom. In this historical-sociolinguistic study of the Stonor Letters, Ohara
focused on the usages of auxiliaries and showed how they are different. Ohara visited
the National Archives of the United Kingdom and studied the Stonor Letters. Making
use of the results of the study, Ohara continued his research on the graphemes of the
Stonor Letters.

Fujii analyzed and collected authentic English materials to meet the needs of high school
textbooks based on current teaching methodologies, theories, and research findings on
learning English as a foreign language. These materials will be used to compile text-
books following the revised teaching guidelines set out by the Ministry of Education,
Culture, Sports, Science and Technology. The first textbook of the series, Communica-
tion English I, II, and III, will be used in high schools starting in April 2013.
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First Foreign Languages

Yoshiaki Shirasaki, Professor

General Summery

1. I have continued educational activities for the purpose of verbal and nonverbal com-
munication. These activities are also connected with the aim of developing moral and
philosophical abilities in the field of intellectual relationships.

2. T have also studied Friedrich Schiller. This is a sort of paradigm innovation for this
classic and ideological poet. Lang regarded Schiller to be a classical poet, and he was
most productive writer of romantic operas. This is the reason I have continued this
study.
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School of Nursing

Basic Nursing

Sawako Haga, Professor Machiko Hirao, Associate Professor
Mayumi Kikuchi, Assistant Professor Chieko Hanyu, Assistant Professor
Research Activities

The research activities of the basic nursing group can be divided into the following 4
areas.

Haga has been investigating the effects of physical assessment by nurses, the evidence of
nursing skill, and the history of nursing.

Hirao has been investigating the effects of nursing and Florence Nightingale’s thoughts
about nursing.

Kikuchi has been investigating the effects of nursing education, methods of teaching and
nursing diagnosis, and a history of progressive muscular dystrophy wards.

Hanyu has been investigating the effects of physical assessment by nurses, the evidence
of nursing skill, and stoma management.

Publications

Hirao M, Haga S, Kohiyama R (Tokyo Wom-

an’s Christian Univ). M.E. Reade: The pioneering

educator of nurses in Meiji Japan.  Jikeikai Med J Kikuchi M. A history of progressive muscular

2010; 57: 113-9. dystrophy wards: the trends in the study of the
treatment in PMD wards. Tokyo Jikeikai Ika
Daigaku Zasshi 2010; 125: 143-52.

Reviews and Books

Adult Nursing

Shoko Fujino, Professor Ryuko Fujimura, Professor
Naomi Takashima, Professor Chie Watanabe, Assistant Professor

General Summary

We have studied what material students have learned about clinical practice in adult nurs-
ing. We have investigated what experiences graduates had during clinical practice while
they were students. We then found how to develop the nursing process and how to com-
municate with patients. We plan to adopt these results and reflect to our curriculum.
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Research Activities

Fujino investigated the effective touch techniques used by nurses for palliative care. She
recorded interviews with 7 hospice nurses and 4 pain-control nurses about their touching
of patients. The results were classified and described in 17 concepts and 11 catego-
ries. The nurses understood that touch was comforting and that they touch patients to
comfort them. This touching, which I call “caring touch,” is used to strengthen the rela-
tionship between nurses and patients and to ease suffering.

Takashima clarified the present status of perioperative nursing for gastrointestinal surgery
with the shortening of hospital stays. Also, we analyzed patients’ quality of life related
to gastrointestinal surgery. The present study gathered concrete data that can be used to
develop high-quality perioperative nursing that can be implemented in a short period of
time in clinical settings.

Publications

Takashima N, Oe M, Gokita K, Watabe S.
Longitudinal changes in the stress of nursing stu-
dents during a clinical practice in adult nursing:
based on assessment of psychological and physi-
ological stress (in Japanese). Nippon Kango
Kenkyu Gakkai Zasshi 2010; 33: 115-21.
Takashima N, Murata H, Watanabe C. The
present status of perioperative nursing in the gas-
troenterological surgery under hospital-days short-
ening: national survey for recognition among out-
patient administrators (in  Japanese). Tokyo
Jikeikai Ika Daigaku Zasshi 2010; 125: 231-8.
Murata H, Inoue T. Clinical judgment of nurses

Gerontological Nursing

to continue noninvasive positive-pressure ventila-
tion (NPPV) in patients with acute respiratory
failure(in Japanese). Nippon Critical Care Kango
Gakkaishi 2011; 7: 36-44.

Reviews and Books

Imamura Y, Yotsu R, Shimizu H, Matsumoto
K, Kitano M, Ota M, Takashima N. The vas-
culocardiosurgical patient’s nursing (in Japa-
nese). In: Kitaima M, Egawa K, editors. Surgi-
cal nursing in ditail.  8th ed. Tokyo: Igaku Shoin;
2011, p. 142-71.

Miyoko Sakurai, Professor

General Summary

Kumiko Date, Associate Professor

The main research activities in our department have focused on the psychology of fami-
lies of elderly persons with dementia and the relationship between health and lifestyle in

elderly adults.

Research Activities

Sakurai studied the psychology of families of elderly persons with dementia. We have
been investigating the psychological conflicts of family caregivers for elderly persons

with dementia.

Date has been investigating the health status and various factors influencing it among



226

middle-aged and elderly adults for the primary and secondary prevention of lifestyle-
related disease from a comprehensive perspective, including nutrition, exercises, and rest.

Reviews and Books

Sakurai M. The philosophy of gerontological 15-20.
nursing (in Japanese). Kango to Joho 2011; 18:

Mental Health and Psychiatric Nursing

Masashi Kawano, Professor Junko Ishikawa, Assistant Professor

General Summary

We have revised contents and teaching-learning strategies for 4 years and finalized our
revisions this year; in particular, we have tried to strengthen the relation between classes
and practical training. By using role-playing teaching methods, which aim to realisti-
cally simulate patient situations, students can learn clinically applicable communication
skills. We also used a video that made ourselves about practical clinical training in the
hospital. It shows the role of nurses and the situation in psychiatric hospitals. The
video also includes an important knowledge base. We have sought to carry out reality-
based education, and we believe our program contents have been well developed.

Research Activities

Kawano and Ishikawa have collaborated in performing research about community mental
health for children in Tokyo’s Itabashi, Nerima, and Toshima wards. We are also in
studying communication skills in undergraduate and graduate students, and in discourse
analysis. We are also deeply interested in Human Caring. Kawano is interviewing dis-
charged psychiatric patients who live in rural areas of Japan and Thailand and are analyz-
ing the results to determine the issues that make farmer inpatients create difficult situa-
tions while living in the community.

Reviews and Books

Kawano M. Education and training for commu- nese). Seishinka 2010; 17: 291-4.
nity psychiatric mental health (in Japa-
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Child Nursing

Kiyo Hamanaka, Professor Kayoko Cho, Associate Professor

General Summary

A summary of our first study was presented at a conference, which was of great impor-
tance to us.  Since our second study was a large nationwide sample survey, the analyzed
data should be presented so that the results can be put into practice. A summary of our
third study was reported. 1 hope this will contribute to our future research.

Research Activities

Development and verification of an educational support program to continue working in
child care

A summary of the development and verification of an educational support program per-
formed before and after graduation was presented at a conference and published by a
journal.

Cooperation of educational and medical staff to provide educational support for hospital-
ized children

Cooperation between medical and educational sites is particularly important to provide
educational support for hospitalized children, including child with cancer. However,
because few studies have examined this cooperation from a medical perspective, we
began a national survey of chief nursing officers and nurse managers to investigate coop-
eration between medical and educational sites.

A study of establishing a nursing care unit and outpatient nursing practice performed as

basic nursing education to promote children’s health
A 4-year study and its outcomes were summarized.

Publications

Arakawa M. Nurses’ thoughts on the death of
pediatric patients: Based on nurses’ experiences
with terminal care (in Japanese).  Tokyo Jyoshi lka
Daigaku Kango Gakkaishi 2010; 5: 11-9.

Reviews and Books

Hamanaka K, Hinuma C, Ohgi N, Nakamura Y,
Ohya N, Kodama C. Development and verifica-

tion of an educationional support program to con-
tinue working in child care: Development and
practice (in Japanese). Shouni Kango 2010; 33:
289-97.

Hinuma C, Hamanaka K, Ohgi N, Nakamura Y,
Ohya N, Kodama C. Development and verifica-
tion of an educationional support program to con-
tinue working in child care: Effect and problem (in
Japanese). Shouni Kango 2010; 33: 298-304.



228

Maternity Nursing

Kimiko Kayashima, Professor Yasuko Hososaka, Assistant Professor

General Summary

Studies have been performed to examine the various health issues in each of the lifestyle
stages of women and to explore how nursing assistance should be extended in maternal
nursing.

Research Activities

Activities of midwives at youth clinics in Sweden and support for adolescents in Japan

In June 2009, we performed an on-site investigation of youth clinics in Sweden, which
are public facilities that aim to prevent sexually transmitted diseases and unwanted preg-
nancies in adolescents, primarily through the activities of midwives and social work-
ers. Midwives engage in such activities as providing sexual health education, testing for
sexually transmitted diseases, distributing condoms, and prescribing emergency contra-
ception. More than 220 youth clinics have been established, and midwives have a wide
range of duties and play a leading role in protecting the sexual health of youths. These
results were presented at the 29" Annual Meeting of the Japan Society of Adolescentol-
ogy, the First Board Meeting of the Healthy Parents and Children 21 initiative, and the
lecture meeting of the Japanese Foundation for Sexual Health Medicine. We propose
that similar facilities employing midwives should be established in Japan to protect the
sexual health of youths.

Current research on the sexual function of pregnant women and nursing mothers and its
trends

Although we investigated trends in nursing research on sexuality in fiscal year 2009,
because few studies have investigated the sexuality of pregnant women and nursing moth-
ers, we performed a literature review of the sexual function of pregnant women and nurs-
ing mothers and discussed its characteristics as well as approaches for supporting the sex-
ual health of these women.

Microbiological, immunological, and nutritional safety of breast milk

The microbiological and immunological safety of breast milk was investigated for vari-
ous storage and thawing methods using breast milk obtained from 20 adult nursing moth-
ers 1 month postpartum and 2 samples of artificial milk for neonates. Bacteria content
in breast milk was the highest in milk stored at room temperature followed by those
stored frozen and refrigerated, indicating that bacterial counts are influenced by the stor-
age method. In the immunological investigation, analysis was performed using immu-
noglobulin A and lipase as indicators. Lipase levels were found to decrease significantly
for all thawing methods. For nutritional investigation, analysis was performed using
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glucose, total protein, total lipid, and total cholesterol. Total cholesterol levels were
shown to decrease significantly following thawing in microwave ovens and hot water.

Establishment of a model for managing maternal body weight among pregnant women
and underweight pregnant women to prevent infants from having low birth weights

We have been performing a large-scale investigation since January 2010 at 27 obstetric
facilities nationwide to clarify the effects on neonatal birth weight of the intrauterine
environment, in particular, increases in the mother’s body weight between prepregnancy
and delivery.

Investigation of the degree of university instructor satisfaction and related factors
Preparations are being made to perform a study of the degree of satisfaction among uni-
versity instructors engaged in practical training for maternity nursing, as well as relevant
factors. The study will focus on maternity nursing instructors at 4-year universities in
Japan, and preparations are being made to employ nursing university teachers’ self-effi-
cacy for nursing practice education, along with a simple questionnaire on occupational
stress.

Publications

Hososaka Y, Nukita H, Kayashima K. The familiar region: Introduction of the Swedish Youth
relationships between menstrual symptoms  of Clinic.  Shishunkigaku 2011; 29: 33-7.

female adolescents and causative physical and Kayashima K. Protect the sexual health:
psychological factors. Shishunkigaku 2010; 28: through the activity of the midwives. In: For
227-38. Healthcare worker & school nurse: Young person,

sexual health and sex education. Tokyo: Sei no
Reviews and Books Kenko Igaku Zaidan; 2011. p. 5-12.

Kayashima K. Protect the sexual health in a

Community Health Nursing

Noriko Okuyama, Professor Junko Shimasawa, Associate Professor
Ilkuko Takahashi, Assistant Professor

General Summary

The faculty’s research has been focused on: 1) public health nursing care to promote con-
tinued community life by mentally ill patients living at home and 2) infection control in
the community.

Research Activities

Public health nursing care for mentally ill patients living at home
The purpose of this study was to clarify the features of assistance provided by public
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health nursing care to promote continued community life by individuals with mentally ill
patients living at home. In this study, such assistance was considered to be support that
promoted continued life in the community of the mentally disabled individual in a man-
ner suitable for that individual.

Infection control in the community

We do research on hand hygiene among care staff in care facilities for the aged. Hand
hygiene is a basic measure to prevent infections. The purpose of this study was to obtain
suggestions for the improvement of hand hygiene.

Home Care Nursing

Motoko Kita, Professor Reiko Yoshida, Assistant Professor
Hiroko Toyama, Assistant Professor

General Summary

The subjects of educational research performed by the Department of Home Care Nursing
included the use of mobile learning systems to help students effectively learn in home
nursing training, methods to improve the effects of exercise-based home nursing classes,
and other topics of interest to teachers.

Research Activities

A study of the use of mobile learning systems in clinical training

The Department of Home Care Nursing has effectively used an e-learning system for its
clinical training in home nursing since 2006 because it is difficult for teachers to accom-
pany students all the time to instruct and advise them. However, the insufficiency of
educational materials and references for self-learning in training facilities has been an
obstacle to effective learning by students during the training period. To address this
problem, mobile computers have been installed in all of the facilities to allow anyone
anywhere to obtain necessary information at any time. We developed a method based
on mobile learning to respond to questions from students in real time and examined its
effectiveness.

A study of the methods to improve the effects of exercise-based lessons in home nursing
Conventional exercise-based classes in home nursing have centered on role-playing using
case examples to encourage students to develop their practical skills. In response to the
recent revision of the curriculum and a marked increase in the time for home nursing les-
sons, we assessed the composition of lessons, case examples used in class, and
approaches to learning taken by students to improve the quality of exercise-based home
nursing classes.
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Awareness of the right of nurses to prescribe drugs and problems among home-visit
nurses and physicians involved in home nursing care

We performed interviews with home-visit nurses and physicians involved in home nurs-
ing to examine their awareness of the right of nurses to prescribe drugs and the status of
their involvement in drug prescription in the home care setting. To grant nurses the right
to prescribe drugs, both nurses and physicians are required to have clinical experience
and expertise. The results show that granting of the right would provide advantages to
both users and physicians.

Development of an index for assessing the stability of the life of families with elderly in
need of nursing care

We are developing a scale to determine the stability of the life of families with elderly in
need of nursing care on a continuing basis, as an index for assessing the outcomes of sup-
port provided for families. This study was performed to examine the applicability of the
scale to care support provided for families.

The effects of a narrative intervention approach on anticipatory grief felt by family mem-
bers who provide care until a terminally ill patient dies

People who provide nursing care at home for a family member sometimes suffer from a
feeling of anticipatory grief. We performed a study of the families of terminally ill
patients expected to die within 6 months to examine the effects of a narrative approach (an
intervention) on anticipatory grief, including changes in its levels and characteristics.

Publications

Toyoyama H, Shimanouchi S. Grief care for 58-65.

bereaved families of deceased home-cared elderly Kita M, Ito K, Noguchi M, Akiyama M, Ogane
in Japanese (in Japanese). Kazoku Kandogaku H. Case study for clinical practice; Case study as
Kenkyu 2010; 15: 18-29. a research (in Japanese). Kango Jissen no

Kagaku 2011; 36: 64-7.

Kita M. Nursing for a family caring for a frail
elderly person (in Japanese). In: Kawashima M,
Hara M, Munemura Y, Kita M. The trend and editor. Gerontological nursing.  Tokyo: Kango no
issues of aromatherapy research in a nursing (in Kagakusha; 2010. p. 269-92.

Japanese). Kango Jissen no Kagaku 2010; 35:

Reviews and Books
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