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Outline and Research Objectives

The goal we aim at is the improvement of holistic women'’s health. To achieve it, we
integrate all the knowledge in the field of reproductive medicine, perinatal medicine and
gynecological oncology, which has been established on the basis of our history more than
hundred years, and will develop them.
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Yuji Taketani, MD, PhD (from 1994)
Shiro Kozuma

Professor and Chair
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Lecturer Toshiyuki Kojima
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Associate............ccceeevinaannn.. 15
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Secretary .......cocoevvvviieiiinn 2

Past Research and Major Accomplishments

Professor Taketani has led the clinical and basic
research on reproductive endocrinology in Japan.
Especially, he is the distinguished leader in the
research field of endometriosis, and has achieved
many valuable studies. He has also conducted the
research which went into the broad range in obstet-
rics and gynecology by his prominent leadership in
the department. There are more than 250 papers
which he directed in these two decades.

Current Research

We have a highly organized infertility clinic, where
every patient is systemically examined and after diag-
nosis of underlying infertility factor(s) appropriate
treatment is performed following our protocol. Once
it turns out higher level of treatment is necessary,
ART is applied to such cases. We have been engaged
in in vitro fertilization and embryo transfer (IVF-ET)
as a main axis of ART for fifteen years. Conventional
IVF-ET is mainly indicated to cases with tubal factor,
mild male factor, immunological factor or of unex-
plained infertility factor. In case of severe male factor
or other fertilization disorder intracytoplasmic sperm
injection (ICSI) is performed. Now we have about 300
cases of IVF-ET every year, which conventional IVF-
ET and ICSI share almost equally. The pregnancy rate
of conventional IVF-ET is around 25% per embryo
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transfer cycle, which is comparable with that of ICSI.
Other ART techniques such as embryo cryopreserva-
tion and assisted zona hatching are also under way.

Total number of delivery cases is 426 per year.
Recently cases of obstetrical emergencies like abruptio
placentae, eclampsia and uterine ruptures transported
from neighboring hospitals have been increasing. Our
service is an important part of Tokyo Metropolitan
Service System for Maternal Welfare and Perinatal
Medicine.

Primary care for peri/post-menopausal women is
becoming more and more important. We have already
established the primary care system for women focus-
ing on climacteric syndrome and osteoporosis.
Hormone replacement therapy (HRT) is employed for
the purpose.

In basic research section, a couple of projects as
follows are under way, some of which have already
yielded interesting findings; 1) the mechanism of fol-
liculogenesis and follicular apoptosis in the ovary, 2)
the functions of gynecologic hormones such as
gonadotropins and ovarian steroids, 3) the biochemi-
cal evaluation of early embryos and establishment of a
new procedure of embryo cryopreservation, 4) the
genetic mechanism in gamete formation and develop-
ment and 5) effect of sex steroid on bone metabolism.

Future Prospects

To improve the pregnancy rate in the infertility
clinic, the basic research on both the embryo and the
endometrium, ovarian function and its regulatory
mechanism must be proceed. To take the precautions
in the infertility treatment, the development of the
safe protocol and secure system is also demanded.

The validity of hormone replacement therapy for
managing peri/post-menopausal women is becoming a
subject of discussion. To seek the answer this prob-
lem, we are studying on the various protocols in clini-
cal and by experiments.

In the obstetrical field, the researches on the
immunological feto-maternal interaction are going on.



In vivo study of fetal physiology using sheep model
are in progress, expected to provide valuable knowl-
edge for clinical field.

Research Grants

Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science: Scientific Research (A)
“Mechanism of conception in terms of embryo-mater-
nal interaction” (1999-2001)

Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science: Scientific Research (B)
“Risk factors associated with progression and recur-
rence of endometriosis” (2000-2002)

Grant-in-Aid for Scientific Research, Ministry of
Health and Welfare: “Status of endometriosis in Japan
in terms of reproductive health” (1998)

Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Strategy for reproductive
health-keeping of women with menstrual disorders”
(1999-2000)

Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Status of reproductive
health of women with reproductive disorders in the
society” (2001-2002)
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Past Research and Major Accomplishments

Professor Tsutsumi has been very actively working
on both clinical and basic research in our department
even before becoming Professor in 2001. In the clini-
cal field, he conducted endoscopic surgery as the first
person in gynecology. As for the basic research, many
achievements were left so far in the embryogenesis,
the genetics and the reproductive endocrinology.

Current Research

For the benign gynecological disorders, we have
been constantly trying to minimize surgical invasion
to patients as much as possible. With both of well-
equipped instruments and well-trained expertise,
more than 90% of surgeries for benign gynecological
disorders are operated endoscopically, which make a
total of 300 cases per year. On the other hand, various
projects concerning treatment of gynecological malig-
nancies and sexually transmitted viral infections are
on-going. To improve the prognosis of gynecological
malignancy, we are conducting the studies, including
1) Prognostic significance of pelvic and paraaortic
lumphnode metastasis in the uterine cervical cancer,
2) application of chemotherapy (BLM + VCR + MMC
+ CDDP) for advanced or recurrent cervical cancer, 3)
incidence and distribution of PLN and PALN metasta-
sis in endometrial cancer, 4) relationship between the
presence of estrogen and progesterone receptor and
clinical course in endometrial cancer, 5) development
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of optimal surgical procedure for advanced ovarian
cancer, 6) impacts of aggressive debulking (including
bowel resection) on the prognosis of advanced ovarian
cancer, 7) analysis of long term prognosis of ovarian
cancer patients treated with paclitaxel containing
chemotherapy, 8) analysis of adverse effects of CDDP-
based chemotherapy, focused on nephrotoxicity and
neurotoxicity, 9) effect of intermittent consolidation
chemotherapy for advanced ovarian cancer, 10) evalu-
ation of sensitivity and specificity of serum CA125
level assay and ultrasonographic follow-up for diagno-
sis of recurrent ovarian cancer, 11) trans-arterial
chemotherapy for parenchymal liver metastasis of
ovarian cancer, 12) estimation of effects of a combina-
tion chemotherapy (hydroxyurea + etoposide + DTIC)
for uterine sarcomas, 13) cohort study of low-grade
CIN.

In basic research section, the studies are on going
on the effect of endocrine disrupters on the reproduc-
tive system, embryogenesis and oncogenesis.

Future Prospects

As well as proceeding the studies mentioned
above, we are starting the project on developing vac-
cine against HPVs, using neutralizing epitope of HPV-
16 capsid proteins L1 and L2 (L1/L2 capsids).

Research Grants

1. Grant-in-Aid for Core Research for Evolutional
Science and Technology, Japan Science and
Thechnology Corporation: “Effect of endocrine dis-
rupters on reproductive functions " (1998-2003)

2. Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science: Scientific Research (B)
“Effect of endocrine disrupters on reproductive func-
tions” (1999-2001)

3. Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science: Scientific Research (B)
“Effect of endocrine disrupters on reproductive func-
tions” (2002-2004)

4. Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Effect of endocrine dis-
rupters on reproductive health” (1998-2000)
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Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Effect of endocrine dis-
rupters on reproductive health” (2001-2002)
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Department of Pediatrics /
Developmental Pediatrics

Outline and Research Objectives

Department of Pediatrics was founded in 1889 and continued its activity for 113 years.
This is the oldest Pediatrics and has been the leader of Pediatrics in Japan. Many pediatri-
cians received the training in our department and went to all over and out of Japan and
worked as a leader of pediatrician in a lot of Japanese Medical School in the University, cen-
tral and local hospitals and clinics.

The health problems of children and youth have changed historically in Japan. In the
late 19" century, one of five children died as infectious diseases such as dysentery, pneumo-
nia, diphtheria, and whooping cough. Now, few children die due to the diseases. The lead-
ing causes of death for children are perinatal problems for babies, injuries, congenital anom-
alies, malignant neoplasms, and congenital heart diseases. Many of these diseases have
genetic background in their pathogenesis. Thus, the research objectives have greatly
changed. Now, they are to clarify the molecular pathogenesis of these difficult diseases and
to find safe and effective therapies for them and to find the way to promote the body and
heart health of children in our Pediatrics.

Pediatrics covers all the issues in children and youth. Thus, our department studies
almost all the issues about children and youth. Now, we have six active study groups such
as Nephrology, Hematology and Oncology, Cardiology, Immunology and Allergy,
Endocrinology and Metabolism, and Neurology. The main subjects of the research are 1)
Identification of the molecular pathogenesis of renal tubular disorders, 2) Clarification and
characterization of the genes which cause leukemia and neuroblastoma, 3) Role of hemody-
namic factors on pulmonary hypertension complicated with congenital heart diseases, 4)
Epidemiological survey and nationwide registry of primary immunodeficiency diseases and
the efficacy of immunotherapy for cancer using peripheral dendritic cells, 5) Molecular and
functional analysis of the genes for inherited endocrine and metabolic diseases, and 6)
Pathogenesis of peroxisome biogenesis disorders. The details of the research projects are
described bellow.

We have been the local registration center for children’s cancer in Kantou-district. This
helps and promotes the basic research in the fields of Hematology and Oncology in our
Pediatrics.

Faculties and Students Past Research and Major Accomplishments

Professor and Chair  Takashi Igarashi, M.D., Ph.D. (2000-)

Associate Professors Tsutomu Iwata, M.D., Ph.D. Nephrology

Lecturers Yasuhide Hayashi, M.D., Ph.D. 1) Molecular pathogenesis of Dent’s disease, proxi-
Masaru Takamizawa, M.D., Ph.D. mal renal tubular acidosis and renal hypouricemia:
Hitoshi Kato, M.D., Ph.D. feedback from bench to clinics.
Takashi Sekine, M.D., Ph.D. 2) The mechanisms of post-diarrheal hemolytic ure-
Yoichi Sakakihara, M.D., Ph.D. mic syndrome (HUS).

ASSOCIAtES ...vovvii 15 3) Molecular identification of the proximal tubular

Postdoctoral Fellow ................ 4 transporters that excrete drugs from the kidney.

Graduate student .................. 18

Research student..................... 3 Hematology and Oncology

SECTEtaATY .vvvvvvvvrievrriiiirin, 3 1) Identification of HOXD11, HOXA13 and HOXCI11

genes as partner genes of NUP9S8 in t (2;11)-, t
(7:11)- and t (11;12)- acute myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.
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Cardiology

1) Role of hemodynamic factors on pulmonary
hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

3) Effect of epoprostenol on severe port pulmonary
hypertension complicated with biliary atresia.

4) Historical review of Kawasaki disease: When
Kawasaki disease started in Japan?

Immunology and Allergy

1) Epidemiological survey and nationwide registry of
primary immunodeficiency diseases.

2) The efficacy of immunotherapy for cancer using
peripheral dendritic cells.

3) The effective and safe simultaneous administra-
tion of several vaccines in a short period of time
before liver transplantation and their administra-
tion under immunosuppressive conditions after
transplantation.

4) Prospective study of atopic status in infants of the
cohort in Tokyo, Japan.

5) Epidemiology of bronchial asthma among children
in rural and urban area in Bangladesh.

Endocrinology and Metabolism

1) Molecular and functional analysis of the genes for
several inherited endocrine and metabolic diseases
including the glutamate dehydrogenase gene in
congenital hyperinsulinism hyperammonemia
syndrome, glucose-6-phophatase gene in glycogen
storage disease type la, CREB-binding protein in
Rubinstein-Taybi syndrome, hepatocyte nuclear
factor-1b in maturity-onset diabetes of the young
type 5.

Neurology

1) Pathogenesis of peroxisome biogenesis disorders:
Altered lipid metabolism in peroxisome-defective
cells.

2) The genetic analysis of Japanese patients with
spinal muscular atrophy.

3) The analysis of pathophysiology of epileptic syn-
drome and higher brain function in

children by magnetoencephalography.

4) Development of communication tool for patients
with spinal muscular atrophy.

Current Research

Nephrology

1) Molecular and functional analysis of various ion
transporters such as Cl channels, Na*/HCO3"
cotransporter, URAT1, barttin, and H*-ATPase.
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2) Molecular and functional analysis of LMX1B in
nail patella syndrome and hepatocyte nuclear fac-
tor-1 2 in MODY5.

3) The mechanisms of post-diarrheal HUS.

Hematology and Oncology

1) Identification of HOXD11, HOXA13 and HOXC11
genes as partner genes of NUP98 in t (2;11)-, t
(7:11)- and t (11;12)- acute myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.

Cardiology

1) Role of hemodynamic factors on pulmonary
hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

Immunology and Allergy

1) Epidemiological survey and nationwide registry of
primary immunodeficiency diseases.

2) The efficacy of immunotherapy for cancer using
peripheral dendritic cells.

3) Prospective study of atopic status in infants of the
cohort in Tokyo, Japan.
Epidemiology of bronchial asthma among children
in rural and urban area in Bangladesh.

5) Analysis of the function of basophils in allergic
diseases.

Endocrinology and Metabolism

1) Molecular and functional analysis of the genes for
several inherited endocrine and metabolic diseases
including the glutamate dehydrogenase gene in
congenital hyperinsulinism hyperammonemia
syndrome, glucose-6-phophatase gene in glycogen
storage disease type la, CREB-binding protein in
Rubinstein-Taybi syndrome, hepatocyte nuclear
factor-1b in maturity-onset diabetes of the young
type 5.

Neurology

1) Pathogenesis of peroxisome biogenesis disorders-
Altered lipid metabolism in peroxisome-defective
cells.

2) The analysis of pathophysiology of epileptic syn-
drome and higher brain function in children by
magnetoencephalography.

3) Development of communication tool for patients
with spinal muscular atrophy.



Future Prospects

Nephrology

1) Molecular and functional analysis of various renal
transporter disorders.

2) Identification of the genes for minimal change
nephrotic syndrome.

Hematology and Oncology

1) Identification and characterization of HOXDI11,
HOXA13 and HOXCI1 genes as partner genes of
NUP9S8 in t (2;11)-, t (7;11)- and t (11;12)- acute
myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.

Cardiology

1) Role of hemodynamic factors on pulmonary
hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

Immunology and Allergy

1) Epidemiological survey and nationwide registry of
primary immunodeficiency diseases.

2) The efficacy of immunotherapy for cancer using
peripheral dendritic cells.

3) Prospective study of atopic status in infants of the
cohort in Tokyo, Japan.

4) Epidemiology of bronchial asthma among children
in rural and urban area in Bangladesh.

5) Analysis of the function of basophils in allergic
diseases.

Endocrinology and Metabolism

1) Mutational and functional analysis of the genes
for several inherited endocrine and metabolic dis-
eases.

Neurology

1) Pathogenesis of peroxisome biogenesis disorders-
Altered lipid metabolism in peroxisome-defective
cells.

2) The analysis of higher brain function by magne-
toencephalography.

3) Development of communication tool for patients
with spinal muscular atrophy.

Research Grants (5 selections)

1) Igarashi T: Early diagnosis, management and treat-
ment of intractable kidney and urinary tract dis-
eases (Kodomokatei-H13-011). Ministry of Health,
Labor and Welfare, 16,000,000 yen in 2001-2002.

2) Iwata T: The association between Urbanization
and Childhood Asthma in Bangladesh.Nissan
Science Foundation, 4,500,000 yen in 2000-2001,
3,600,000 yen in 2002-2003.

3) Hayashi Y: Analysis of molecular mechanism of
cancer formation due to translocation gene by
using genome information and expression profile
(B-2-14370242). Ministry of Education Science,
8,800,000 yen in 2002-2004.

4) Hayashi Y: Gene analysis and diagnosis of
intractable childhood leukemia and secondary
leukemia and their application to the clinics.
Ministry of Health, Labor and Welfare, 7,400,000
yen in 1996-2002.

5) Kato H: Role of hemodynamic factors on pul-
monary hypertension complicated with congenital
heart diseases (No. 09470177). Ministry of Health,
Labor and Welfare, 5,300,000 yen in 1999-2001.
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Department of Pediatric
Surgery / Department of
Pediatric Oncology

Outline and Research Objectives

The history of Department of Pediatric Surgery is not long in University of Tokyo. It first
started as a clinical department of University of Tokyo Hospital in 1971. In 1989 it became a
department in The Faculty of Medicine and then transferred to The Graduate School of
Medicine as a part of the change of the system. So the duration of research in our depart-
ment is not long. Also we have only few staff in our department. However, we have contin-
ued research very intensively by collaboration with other departments in The Graduate
School of Medicine, University of Tokyo, and other institutes in Japan and abroad.

Our main themes of research are in three areas, namely transplantation medicine, devel-
opmental biology of congenital anomalies and fetal surgery, and immunology of intestine.

Department of Pediatric Oncology was separated from Department of Pediatric Surgery
when the system changed, and Graduate School of Medicine became the major. Before that,
studies concerning pediatric oncology was done in the Department of Pediatric Surgery and
also in the Department of Pediatrics. Now as a system, Department of Pediatrics is separat-
ed from the Department of Pediatric Oncology, the group of pediatric oncology in the
Department of Pediatrics actually works with the Department of Pediatric Oncology, and
constitutes a part of the department.

Pediatric malignancies are very special and consist only a very small part of all the malig-
nancies considering the number of patients. However, because of their peculiarities, they have
some privileges and advantages. For example, about the theory of oncogenesis, famous “two-
hit theory” by Knudson was first proposed for pediatric malignancies, retinoblastoma and
nephroblastoma. It is because that the mechanism of oncogenesis in these tumors is very sim-
ple compared to that of adult malignancies. Also the “multi-disciplinary treatment” of malig-
nant diseases first successfully introduced to malignant solid tumors in infancy and children.
So the study of pediatric oncology is very important and it has possibility of break-through in
the study of oncology general. Now we mainly study oncogenes related to pediatric malignan-
cies especially neuroblastoma, and immuno-therapy of cancer using dendritic cells.

liver transplantation in pediatric cases. But we contin-
ue research in this area now. We studied immunologi-
cal tolerance using rat heart transplantation model,
and found that donor specific transfusion induce

Faculties and Students

Kohei Hashizume, M.D,,Ph.D..
(since 1997)
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Lecturer Yutaka Kanamori, M.D.,Ph.D.. immunological tolerance. Then we analyzed rat serum

(Yasuhide Hayashi, M.D.,Ph.D.) after donor specific transfusion using liquid chro-
ASSOCIAteS ..o 3 matography. We found three kinds of proteins that
Graduate Students.................. 4 have a function of immunosuppression. Especially one
SECIELAYY .o 2 of those 3 protein, MAY-1 is a completely new protein

with 234 amino acid and has a possibility of usage as
a immunosuppression drug in clinical transplantation.

Past Research and Major Accomplishments We studied small bowel transplantation using a

In the area of transplantation medicine, we started
clinical living-related liver transplantation with the
Department of Artifitial Organ and Transplantation
and have operated about 100 pediatric cases.
Associate Professor Kawarasaki in our department
who was in charge in liver transplantation moved to
Jichi Medical School in 2001. So we stopped clinical

model of small bowel transplantation with a free graft
of newborn intestine into the recipient's omentum. In
this model we showed good neovascularization and
histologically mature intestine after the transplanta-
tion. We also showed the near normal motility and
absorption in this transplanted intestine. In short-
boweled rats, transplantation of newborn intestine
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could restore the weight loss and could save the lives
of these short-boweled rats. Also cryopreserved new-
born intestine could function as good as fresh intes-
tine after transplantation.

We also studied warm ischemia-reperfusion injury
of the liver in rat model. We showed that pretreat-
ment of the liver with cyclosporine reduce damage to
the liver, but pretreatment with FTY720 rather pro-
long damage to the liver. So pretreatment with
immuno-suppressive drugs of the liver does not uni-
versally beneficial for the prevention of warm
ischemia-reperfusion injury.

In the area of developmental biology of congenital
anomalies and fetal surgery, we very intensively stud-
ied congenital diaphragmatic hernia (CDH) using rat
model induced by a drug nitrofen. CDH is one of the
most difficult to treat congenital anomalies with high
mortality. Until recently its experimental study was
done using only sheep model that is made by fetal sur-
gery. The problem is that the fetal surgery can be done
only in late phase of pregnancy, many features of this
model is quite different from that of human CDH. We
noticed rat CDH induced by administration of nitrofen
to pregnant rat. The CDH by this method develop at
very early stage of fetal development and very similar
to human CDH. First we showed clearly that hypopla-
sia of the lungs develop by CDH, and spreading of
sufactant phospholipids in the alveolar cells to the
lumen of alveoli is strongly impaired in fetuses with
CDH. Then we studied the effects of fetal surgery to
lung hypoplasia in CDH. We developed experimental
model of tracheal ligation in rat CDH model. Using
this model, we showed that tracheal ligation can over-
come the hypoplasia of the lungs induced by CDH. By
ligation of the trachea the lungs grow very rapidly, and
the weight, contents of protein and DNA of the lungs,
and histological structure normalize. By this experi-
ment we clearly showed that tracheal ligation can
overcome the hypoplasia of the lungs in CDH, and
that this simple fetal surgery can same the lives of
babies with CDH and severe hypoplasia of the lungs
whom it is very difficult to treat after birth.

We also developed another new model of congenital
anomaly in a species of amphibian, Cynopus
pyrrhogaster. We succeeded to produce split cord malfor-
mation in Cynopus embryos experimentally incising a
part of neural plate and notochord. With this procedure,
fistulae developed between endoderm and ectoderm,
and in some cases endodermal or neural cysts developed.
This experiment shed light to the cause of split noto-
chord syndrome and also duplication of intestine.

In the area of immunology of intestine, Kanamori
tirst described novel lympoid tissues, cryptopatch in
murine intestinal mucosa in 1996. Then we studied
human intestinal mucosa for the existence of lym-
phoid tissues corresponding to the cryptopatch in
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mouse. We could not show the existence of such lym-
phoid tissues in human. So we turned to study the
functions of already known lymphoid tissues in
human if they have functions corresponding to cryp-
topatch in mouse and compensate the absence of
that. Using surgical specimens of jejunum of infants,
we looked for lymphoid tissues in the mucosa of the
jejunum, and examined the distribution of these tis-
sues. We found Peyer's patches and isolated lymphoid
follicles. Peyer's patches distributed in antimesenteric
area, but isolated lymphoid follicles distributed irregu-
larly all through the surface of the mucosa, and in
these isolated lymphoid follicles CD19 positive and
CD3 positive lympoid cells are distributed.

We introduced new synbiotics therapy to various
intestinal conditions in children, namely short bowel
syndrome, inflammatory bowel diseases, and pseudo-
Hirschsprung disease. We administered two types of
probiotics (Bifidobacterium brevs and Lactobacillus
casei) together with prebiotic (galactooligosaccarides)
to these patients. After the introduction of this thera-
py. the patients’ clinical conditions dramatically
improved. Feces became more solid and less foul-
smelling, the patients got weight, abnormal dilatation
of the intestine improved, and frequency of bacterial
translocation decreased. We also showed change of
bacterial flora of feces. Those two types of probiotics
became the main flora, and the number of pathogenic
bacteria dramatically decreased.

In the area of pediatric oncology, we started our
study of pediatric oncology in the field of histochem-
istry. We studied expression of multi-drug resistance
related protein, P-glycoprotein in neuroblastoma cells.
Surprisingly, it was shown that high expression of P-
glycoprotein was related to better prognosis of
patients. It looks paradoxical, but we also found in
normal adrenal medulla cells, P-glycoprotein is
expressed. So high expression of P-glycoprotein in
neuroblastoma means rather well-differentiation of
these tumors, and consequently better prognosisi.
Our result was confirmed later by other publications.

Recently we are concentrated in the study of onco-
gene in pediatric malignancies, especially neuroblas-
toma and Wilms tumor. It is well known that neurob-
lastomas whose cells show chromosome 1p deletion
have poor prognosis. We intensively looked for proba-
ble oncogene in this region, but it has not yet discov-
ered. There was one great side product of this project.
In this region we found kinesin superfamily motor
protein KIF1B, and it was shown loss-of-function
mutation in the motor domain of the KIF1B gene
causes Charcot-Marie-Tooth disease type 2A. We stud-
ied expression, LOH, and mutation of p73 gene that is
mapped to 1p36. We found aberrant expression of
p73 is significantly higher in advanced-stages neurob-
lastoma, but no homozygous deletion of p73 was



found in any of the sample. So we conclude p73 is
less involved in the development but involved in the
progression of neuroblastoma. We also studied other
genes mapped in other chromosomes because other
chromosome anomalies other than 1p deletion are
related to prognosis of neuroblastoma. For example,
17q gain is known to relate to poor prognosis. We
studied survivin mapped to 17g25, which is a member
of inhibitor of apoptosis proteins (IAPs). We found
high expression of survivin is a strong prognostic
indicator for the advanced stage neuroblastomas, and
there is a possibility that it is one of the candidate
genes for the 17q gain.

In the study of Wilms tumor, we found a novel
WT1 gene mutation in a patient with Wilms tumor,
male hermaphroditism, but without renal disease.
The mutation was at intron 7 in tumor cells and also
germ line cells. This mutation is thought to produce
truncated WT1 protein, and it is related to the genito-
urinary anomalies and genesis of Wilms tumor in this
patients. Also the clinical course of this patient was
rather atypical for Wilms tumor in general, and we
think this peculiar mutation should influence the
course of the disease.

Other than neuroblastoma and Wilms tumor, we
studied hepatoblastoma. We examined mutation of
beta-catenin in the tumors of 68 cases of hepatoblas-
toma. We found mutation of beta-catenin in 44 (65%)
tumors. In these 44, 9 was point mutation, 35 was
deletion mutation. We also studied the expression of
beta-catenin by histochemistry. We found beta-
catenin is accumulated in the nuclei of tumor cells,
and in these cases with beta-catenin accumulation,
cyclin D1 was also accumulated in the nuclei. We con-
clude that in hepatoblastoma because of frequent
mutation of beta-catenin gene, beta-catenin protein
accumulates in the nuclei and cause activation of
cyclin D1, that results growth or progression of the
tumor. We also found beta-catenin accumulation in
the nuclei of two cases of hepatic adenoma. In one of
these 2 cases, mutation of beta-catenin gene was
found. This is the first report of beta-catenin mutation
in the case of hepatic adenoma, and we think it shed
light to the genesis of hepatic adenoma and its rela-
tion to hepatoblastoma.

Current Research

In the area of transplantation medicine, our main
themes are prevention of ischemia-reperfusion injury
in liver transplantation, and development of safer
method in transplantation of small bowel. In the for-
mer theme, we developed partioal liver transplanta-
tion model in rat, and studying the effect of gene
introduction to the graft. In the preliminary study, we
got promising effect of gene introduction. In tranplan-

tation of small intestine, we have succeeded in the
transplantation of cryopreserved newborn intestine,
but found cryopreservation had no effect on anti-
genicity of the graft. So we are studying methods to
reduce the antigenicity of the intestinal graft to
improve the survival of intestinal transplantation.

In the area of developmental biology of congenital
anomalies and fetal surgery, we are doing experimen-
tal fetal surgery of tracheal obstruction using lambs.
We developed new laryngoscope specially designed
for the obstruction of trachea of fetal lambs using bal-
loon. We have successfully introduced balloon into
fetal trachea, and have shown growth of the lungs
after the introduction of balloon.

In the area of immunology of intestine, we are
studying the cells found in isolated lymphoid follicles
in the mucosa of infants, their characters, develop-
ment, and migration. We are considering of using pro-
biotics in wider varieties of diseases, for example
patients in PICU who receive rather intensive antibi-
otics therapy and are prone to develop bacterial
translocation and sepsis.

In Pediatric Oncology Department, we continue the
search of tumor suppressor gene of neuroblastoma sus-
pected to reside in chromosome 1p. We have estab-
lished cell line of Wilms tumor with WT1 mutation.
This cell line has morphological features of stromal cell
and epithelial cell. Using this cell line, we are consider-
ing to do a study concerning the factors that determine
the differentiation of the tumor. Wilms tumor shows a
very wide variety of histology. In some tumors, histol-
ogy is almost universally epithelial, but in other tumors,
they show stroma-dominant histology with only small
part of epithelium. Because the histological type relate
to the prognosis of the tumor, we can know the factors
related to prognosis, if we can find out factors that
determine the histological features of the tumor.

Concerning the therapy of malignant tumors in
children, we are doing a research of immunotherapy
using dendritic cells. Immunotherapy using dendritic
cells is not studied fully in malignant tumors in chil-
dren. However, it is well known that neuroblastoma
cells show strong tumor-specific antigen, and sponta-
neous regression of neuroblastoma is well document-
ed. So we think immunotherapy of neuroblastoma is
promising. We found using OK-432, dendritic cells
can be activated, and CTL can be induced. We want to
test this method using target of neuroblastoma cells.

Compared to neuroblastoma and Wilms tumor,
genetic and molecular study of hepatoblastoma is
retarded. It is necessary to examine genes related to
genesis and progression of hepatoblastoma. To exam-
ine many kind of genes, gene chip is very effective
method, and we are collaborating with Research
Center for Advanced Science and Technology of
University of Tokyo. Using this method and compar-
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ing gene expression profiles of hepatoblastoma, nor-
mal liver, and cirrhotic liver, we have found some
genes that specifically expressed in hepatoblastoma.

Future Prospects

One very important aspect of study in our depart-
ment is establishment of new area of medicine “fetol-
ogy". To know and to treat patients with various con-
genital anomalies, it is mandatory to know fetal
development of normal baby and babies with congen-
ital anomalies. Development of imaging methods in
these ten years is enormous. However, we need not
only information of structures of fetuses, but also
functions of various organs during fetal life. With the
development of new technology which will make it
possible, we can know the physiology of fetus and the
effects of fetal conditions to the health after birth in
children and adults.

In this 20 years, prognosis of pediatric malignan-
cies in general has improved dramatically. However
there are small fraction of patients whose tumors are
very resistant to standard treatment, and are apt to
recur after a short period of remission. These tumors
probably has some genetic characteristics, and if we
can find out some of these characteristics, we can
improve the method of therapy and also can improve
the prognosis of these patients.
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Outline and Research Objectives

The Department of Geriatrics was established in1962, as the first geriatric department in
Japan.

Since elderly patients usually have multiple organ disorders, we have to take care of the
patients as whole from multiple points of view. In addition, in the elderly patients, symp-
toms and signs, responses to the treatment are sometimes quite different from the young.
We have to have a broad knowledge on the physiological and metabolic changes with aging
when we treat the elderly patients. Quality of life of the patients is another point of view
which should be emphasized.

Our sub-specialty includes respirology, cardiology, neurology, hematology, bone metabo-
lism, besides the general geriatric internal medicine. We are trying to elucidate the patho-
physiology of aging process and elderly patients from viewpoints of basic aging science
using molecular biology technique and clinical aspects using the recent advancement of
technology and geriatric assessment.

There are 19 plus additional beds about 6 in the clinical ward, which are under the
supervision of the residents and assistant staff members. An assistant staff member with
more than 10 years experience teams up with the resident on a man-to-man basis, giving
instruction as to actual clinical decision making and procedures. The final decision making
is performed during the weekly Professor's rounds.

We have also developed new geriatric scale such as vitality index. This is a unique index
for assessment of energy and vitality in frail elderly patients. Comprehensive geriatric
assessment and critical pass applied for the treatment and care of the patients. Based on
these comprehensive approaches, both staffs of medical social service and welfare division
of Tokyo University Hospital and we develop the new system which bridge between in-
patients and out-patients in terms of maintaining a constant level of quality of life of
patients and caregivers.

Specialized services are provided to out-patients on a daily in all areas internal medicine.
Approximately 300 new and a total of 16,000 patients visit the out-patients clinic in a year.

example, adult respiratory distress syndrome (ARDS)
is an acute lung injury and the mortality rate for

Yasuyoshi Ouchi,M.D. (1995~) ARDS ranges from 40-70% despite of intensive care

Yoshio Namba,M.D. using currently available drugs. Idiopathic pulmonary
Takahide Nagase,M.D. tibrosis (IPF) is a progressive and fatal disease, while
Satoshi Inoue,M.D. current medical intervention for IPF is only oxygen
Koichi Kozaki, M.D. therapy except for lung transplantation. However,
................ 6 their mechanisms still remain to be elucidated.
................ 4 Therefore, we have aimed to elucidate the pathophys-
................ 8 iological and molecular mechanisms underlying
................ 5 inflammatory diseases. Our recent studies have
................ 6 shown that various mediators including cytokines,

eicosanoids or adhesion molecules are involved in the
development of inflammatory lung disorders.

Past Research and Major Accomplishments

Lung diseases including pneumonia are major
causes of death in the elderly. In respiratory diseases,
there are several inflammatory disorders to which no
pharmaceutical agents are currently effective. For

Especially, platelet-activating factor (PAF) and metabo-
lites of arachidonic acid, i.e., eicosanoids, are lipid
mediators that have various biological effects. PAF is a
proinflammatory phospholipid mediator that exerts
its action via activation of G-protein-coupled PAF
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receptor (PAFR). A key enzyme for the production of
these inflammatory mediators including eicosanoids
and PAF is cytosolic phospholipase A2 (cPLA2). To
perform this study, we used mutant mice, i.e., PAFR
transgenic mice, PAFR gene-disrupted mice, and
cPLA2 gene-disrupted mice, in collaboration with
Department of Biochemistry. Our observations sug-
gest that both PAF and cPLA2 are involved in the
pathogenesis of acute lung injury and pulmonary
fibrosis. The inhibition of these pathways might pro-
vide a novel therapeutic approach to ARDS and IPF.
We have also examined the host-defense system,
especially antimicrobial peptides including defensins.
Recently, we have discovered a novel mouse beta-
defensin, mBD-0, predominantly expressed in skeletal
muscle. In humans and mice, we have also identified
multiple novel epididymis-specific beta-defensin iso-
forms. These finding suggest novel physiological roles
of this peptide family.

Cardiovascular research laboratory has been per-
forming research of atherosclerosis. It is generally
accepted that premenopausal women are protected
from atherosclerotic diseases because female hor-
mone, especially estrogen, appears to have a beneficial
effect on vascular wall. We have identified that vascu-
lar smooth muscle cells (VSMC) expressestrogen
receptor (ER) and these cells respond to estrogen from
the evidence that estrogen inhibits endothelin-1 pro-
duction and c-fos gene expression in rat aorta and
estrogen inhibits migration and proliferation of vascu-
lar smooth muscle cells. We also found estrogen
exerts beneficial effect in vivo by showing that estro-
gen inhibits intimal thickening of rat femoral artery
induced by cuff-placement around the artery. With
respect to endothelial cells (EC), another major com-
ponent constituting the vascular wall, we found that
estrogen attenuates endothelin-1 production in
bovine endothelial cells via estrogen receptor and that
estrogen prevents oxidative stress-induced endothe-
lial cell apoptosis in rats.

Besides estrogen, we have revealed that red wine
polyphenols (RWPs) have inhibitory roles in VSMC
function. RWPs inhibit VSMC proliferation, which is
mediated by cyclin A downregulation. RWPs also
inhibit VSMC migration via two distinct signaling
pathways, phosphatidylinositol-3' kinase and p38
mitogen-activated protein kinase. We also showed
potential involvement of various vasoactive sub-
stances, calcitonin gene-related peptide, parathyroid
hormone-related protein, vasopressin, and activin-A,
in the pathogenesis of atherosclerosis.

From the clinical perspective, our laboratory has a
useful technique to evaluate vascular function, flow-
mediated vasodilatation (FMD). With this approach,
we have shown that endothelium-dependent vasodi-
latation of the brachial artery is increased in the follic-
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ular and luteal phase of women's menstrual cycle
when serum estradiol level is high, indicating that
endogenous estradiol is involved in menstrual cycle-
related vasodilatation. We also found that FMD is
impaired in obese men with visceral fat accumulation,
FMD negatively correlates with intima-media thick-
ness in the carotid artery in men, long-term reduced-
dose hormone replacement therapy improves FMD
and intima-media thickness in the carotid artery in
postmenopausal women.

Currently, most of the research activities in neuro-
logical laboratory focus on the molecular aspects of
Alzheimer's disease(AD). The main research topics are
elucidating the molecular mechanism underlying the
accumulation of amyloid b-protein, determining the
implications of apolipoprotein E (apoE €4) genotype
and various risk factors in AD.

Endocrine/Metabolism Research Laboratory focus-
es on the clinical and basic research concerning
endocrine and metabolic diseases. We are particularly
interested in the pathophysiological mechanisms in
osteoporosis and hormone-dependent cancers.
Regarding osteoporosis, we have shown that genetic
factors are very important to develop the disease by
analyzing polymorphisms of the genes relating bone
metabolism. On the other hand, we recently have
revealed that an estrogen responsive RING finger pro-
tein Efp takes a critical role in estrogen-dependent
growth control of breast tumor, by proteolysis of a
cell-cycle checkpoint 14-3-3 sigma (Nature 2002, 417,
871). This finding may provide a new tool for diagno-
sis and treatment of breast tumor, especially of tumor
that is resistant to anti-estrogenic drugs.

We have also studied disuse syndrome as well as
the program of prevention and treatment of that.
Now we are investigating many aspects of elderly
patients by using newly developed geriatric scale.

Current Research

To further investigate the pathophysiological and
molecular mechanisms underlying inflammatory dis-
eases, we continue to study the roles of various medi-
ators including cytokines, eicosanoids, adhesion mole-
cules, and CGRP family in the development of inflam-
matory lung disorders. Especially, CGRP family pep-
tides including CGRP and adrenomedullin are neu-
ropeptides that have various biological actions such as
responses to sensory stimuli, cardiovascular regula-
tion and vasodilation. Based on their physiological
roles, it is assumed that CGRP family might be
involved in the pathogenesis of inflammatory diseases
including bronchial asthma. Currently, in collabora-
tion with Department of Cardiovascular Medicine, we
are studying the pathophysiological role of CGRP fam-
ily using mutant mice deficient in either CGRP or



adrenomedullin.

High incidence of respiratory infection including
pneumonia is a major characteristic of geriatric dis-
ease, while little is known about its mechanism. We
currently hypothesize that ageing process might affect
the expression pattern of defensins, leading to the
susceptibility to infection in the elderly. To address
this question, we are studying the ageing effects on
the expression pattern of defensins using mice. In
addition, to better understand the pathophysiological
roles of defensins, we are now developing the mutant
mice deficient in defensins.

We are currently pursuing the differential role of
estrogen receptors, ER @« and /3, in VSMC function
and in other cell types utilizing adenoviral overexpres-
sion system, because we have previously shown that
estrogen has anti-proliferative and anti-migratory
effects in VSMC (Atherosclerosis. 1997). We are also
trying to overexpress each ER subtype in the aorta of
laboratory animals to identify the differential role of
ER in estrogen’s action. We are studying the role of
selective estrogen receptor modulator such as ralox-
ifene to explore the usefulness of this new estrogen-
modifying drug.

Our laboratory has been investigating vascular cal-
cification, one of the hallmarks of vascular aging. We
have thus far found that VSMC calcify when cultured
in the presence of high inorganic phosphate, the phe-
nomenon augmented by the addition of vitamin D3,
dexamethasone and advanced glycation end products,
attenuated by bisphosphonate and HMG CoA reduc-
tase inhibitor. We are currently studying the mecha-
nism how VSMC calcification is regulated.

It is well known that flow-mediated vasodilatation
(FMD) is under much influence by nitric oxide (NO).
Because it has been shown that an endogenous
inhibitor of NO synthase, asymmetric dimetylarginine
(ADMA), and its hydrolyzing enzyme, NG,NG-
dimethylarginine dimethylaminohydrolase (DDAH),
are circulating in human blood, we are interested in
the role of ADMA and DDAH in such pathophysio-
logic conditions as pre- and post-female hormone
replacement therapy and pre- and post-treatment of
sleep apnea syndrome using nasal continuous positive
airway pressure.

The €4 allele of apoE is a major risk factor for both
sporadic and late-onset familial AD. The apoE recep-
tor family consists of cell-surface receptors that recog-
nize extracellular ligands and internalize them for
degradation by lysosomes. In order to gain insight
about these receptors in the CNS, we raised a rabbit
polyclonal antibody and examined immunohisto-
chemically human brain tissue. The immunoreactivity
was found in senile plaque in AD. These results may
suggest a role of apoE receptor in amyloid formation.

As estrogen is one of the key factors that can

determine the stages and prognosis of osteoporosis
and hormone-dependent cancers, we are particularly
studying the molecular mechanism of estrogen in its
target organs. Biochemical and genetic approaches are
utilized for the project, including analysis using
osteoblasts and tumor cell lines, characterization of
animal models targeting estrogen receptors and estro-
gen-responsive genes, genetic analysis using clinical
samples from patients.

Future Prospects

Major causes of death in the elderly include respi-
ratory diseases including pneumonia, especially aspi-
ration pneumonia. Furthermore, there are fatal
inflammatory disorders such as ARDS and IPF, to
which no useful drugs are currently available. We
expect that the inhibition of PAF and cPLA2 path-
ways might provide a novel therapeutic approach to
ARDS and IPF, leading to the development of a revo-
lutionary medicine.

Genetic features including single nucleotide poly-
morphism (SNP) are potentially associated with the
etiology of asthma. The current study may suggest
that CGRP family genes could be targets for SNP
research. High incidence of respiratory infection
including pneumonia in the elderly might be
explained by the mechanism that ageing process
might alter the expression pattern of defensins, lead-
ing to the immunosupression and the susceptibility to
infection. We expect that our ongoing study related to
defensins could make a contribution to the innate-
immunity researches. Furthermore, novel roles of
defensins might potentially provide a novel therapeu-
tic approach to infectious diseases.

Because the aging process and age-related diseases
are closely associated with vascular aging, to prevent
atherosclerosis is a way to improve physical activity in
the elderly. Our laboratory keeps pursuing the mecha-
nism of atherosclerosis, especially how hormone and
its receptor regulate vascular function. We will keep
performing research as to how sex hormones or their
related biological materials modulate vascular func-
tion in vitro and in vivo. We will also try to elucidate
the mechanism how we can reduce vascular calcifica-
tion, because vascular calcification appears tightly
linked with vascular aging, which is one of our inter-
ests.

We are studying the genetic and environmental
risk factors and prevalence, and incidence of
Alzheimer's disease among the elderly in Japan.

Because estrogen is one of the key factors that can
determine the stages and prognosis of osteoporosis,
hormone-dependent cancers, and age-related changes
of females, we are pursuing prevention and new treat-
ment of osteoporosis and cancer. It may be contribute
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to maintain the constant level of physical and social
activity in elderly peoples. Furthermore, our basic
research focuses on novel findings of new molecular
targets for drug development concerning osteoporosis
and hormone-dependent cancers.

Based on these clinical and basic science data, we
are pursuing prevention of a variety of age-related dis-
eases and geriatric syndrome. We also propose stan-
dards for facilitation of care across the health service
continuum, care of the nursing home resident, and
palliative and hospice care.
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