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Age and Immunity

Graham Pawelec, University of Tubingen, Tubingen, Germany

Like other organ systems, the immune system
does not escape the ageing process. Moreover, a
strong argument can be made for the view that
age-associated altered immunological behaviour
contributes to ageing of other tissues and to age-
associated diseases including dementias and cardio-
vascular pathologies. Infections in the elderly are
not only more frequent but also more severe than
in the young, and reasons for this are likely to in-
clude immunosenescence, a term referring to the
age-associated decline of the immune system, par-
ticularly the T cell compartment. Infection itself
can also be the cause of immunosenescence. as
chronic exposure to antigens (which occurs in
chronic infections like HIV, and also in autoim-
mune diseases and cancer,) may lead to T cell
clonal exhaustion reflecting the inability of T cell

clones to divide indefinitely.

As will be discussed in detail during this session
by Dr. Utsuyama, aged individuals have a de-
creased or negligible output of naive T cells from
the thymus, which undergoes age-associated

degeneration. The shrinking of the T cell reper-
toire caused by decreased production of naive T
cells, together with an accumulation of dysfunc-
tional memory cells, may increase the susceptibil-
ity of the elderly to infection with new pathogens
against which specific T cells are absent. At the
same time, dysregulation of peripheral immunity
and suboptimal functioning of thymic T cell selec-
tion increases the level of autoreactivity in the eld-
erly, as discussed by Drs. Hayashi, Nomura and
Sakaguchi. We are now beginning to appreciate
the potential clinical relevance of immune system
status in the elderly. As discussed by Dr. Wikby,
longitudinal studies of the very old reveal a clus-
ter of immunological parameters, collectively the
"immune risk profile, IRP" which predicts incipi-
ent mortality in that population. Clonal expan-
sions and dysfunction of CD8 cells specific for
CMV, and to a lesser extent EBV, seem to play a
major role in determining the risk phenotype. The
accumulation of dysfunctional virus-specific T cells
bearing many of the hallmarks of replicatively-se-
nescent cells appears to have a major impact on

remaining lifespan. Manipulation of such cells in
vivo might offer remedial advantages to those indi-
viduals within the IRP group. To maintain func-
tional integrity, the adaptive immune system
depends upon waves of clonal expansion and con-
traction in response to differing levels of antigenic
stress. T cell signalling deficits and age-associated
changes, as discussed here by Dr. Fulop, will have
a profound affect on immune function. Dysregula-
tion of these processes will result in imbalance
and malfunction of immunity. T cell clonal cul-
tures provide a model for clonal expansion and
contraction, and a tool for seeking biomarkers of
ageing which can be validated in vivo. CD28 ex-
pression and function is one such well-known
marker, important for T cell function, but other
molecules such as the negative NK receptors. may
be even more critical. as discussed by Dr. Solana.
The clonal model also allows for the experimental
manipulation of T cells with the aim of modifying
their functional longevity. Some success has been
achieved in this respect with antibodies neutralis-
ing cytokines like TNF-a, as well as with anti-
oxidants. Telomere shortening and oxidative dam-
age to DNA further compromise function but may
be preventable in different ways. eg. by transfect-
ing hTERT, proteasome component or heat shock
protein genes. Longevity extension in vitro would
of itself also be interesting for applications in

adoptive immunotherapy.

The accelerating pace of research into immunity
and ageing gives cause for optimism that the wide-
ranging contribution of immune dysfunction not
only to morbidity and mortality due to infectious
disease but also to a multitude of other age-associ-
ated diseases in which dysregulated inflammatory
and autoimmune processes may play critical roles,
will soon be better understood and become suscep-
tible to rational manipulation to increase health

in old age.
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Role of thymus in immunological ageing

Masanori Utsuyama and Katsuiku HirokawaDe-
partment of Comprehensive Pathology, Tokyo Medi-
cal & Dental University Graduate School

The decline of immune function does not de-
velop abruptly in the old age, but gradually starts
as early as puberty. This age-related decline oc-
curs mainly in the T cell compartment. One of
the major causes of the immunological decline is
thymic atrophy starting as early as at the 1st
decade.

The activity of the thymus to promote T cell dif-
ferentiation is high in the newborn but quickly de-
clines thereafter. The importance of thymus can
be observed in radiation bone marrow chimera con-
structed by young and old mice. Among 8 combina-
tions of host mice / bone marrow / thymus, the
high immune response is always seen in mice
with young thymus. In practice, implantation of
newborn thymus can extend the mean life span of
ageing mice 100 days from 742 to 842 days.

Thus it is important to know the mechanism of
thymic functional decline starting at the early
phase of life. For this purpose we are searching
for genes or factors that are expressed in thymic
stromal tissue of newborn mice and quickly de-
cline after the birth.

Firstly we surveyed factors or genes responsible
for T cell differentiation by a panel of monoclonal
antibodies inhibiting T cell differentiation in fetal
thymic organ culture. By this method, we identi-
fied several novel molecules playing important
roles in T cell differentiation in the thymic
microenvironment.

The second approach is a DNA array-based
method. We focused on mRNAs expressed in
thymic stromal tissues cells and selected genes
which are highly expressed in newborn thymus
and declining thereafter. We are now examining
function of about 50 candidate genes identified by
this method.

The final goal of this program is to reconstruct
the thymic microenvironment showing high capac-
ity of T cell differentiation. For the reconstruction,
we are using many thymic epithelial cell lines
and will report the present situation how T cell
differentiation can be driven in our system.

Our hypothesis is that thymic reconstruction
would be greatly beneficial for the immunological
restoration of the elderly people.

S1 -2

CD25'CD4" regulatory T cells in immu-
nologic self-tolerance and negative con-
trol of immune responses

Takashi Nomura and Shimon Sakaguchi
Department of Experimental Pathology, Institute
for Frontier Medical Sciences, Kyoto University

Accumulating evidence supports a critical role of
naturally arising CD25'°CD4" regulatory T (Ty
cells in the maintenance of self-tolerance and nega-
tive control of immune responses to non-self-
antigens. Developmental or functional abnormality
of CD25°CD4" TR cells, which constitute 5 to 10
% of CD4" T cells in normal naive animals, leads
to the development of various autoimmune diseas-
es, inflammatory bowel disease and allergy in hu-
mans, as observed in IPEX (Immune

dysregulation, polyendocrinopathy, enteropathy, X-
linked syndrome). CD25'CD4" natural Ty cells are
at least in part produced by the normal thymus
as a functionally mature and distinct subpopula-
tion of T cells. FOXP3, the causative gene of
IPEX, is a master control gene for the develop-
ment and function of natural Tk cells. This unique
T cell subpopulation can be exploited to control
pathological as well as physiological immune re-
sponses including tumor immunity, transplantation

tolerance, and microbial immunity.
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Lipid rafts and T cells activation: effect
of aging

Tamas Fulop'. Anis Larbi', Abdelouahed Khalil,
Gilles Dupuis'?(Research Center on Aging and '
Immunology program, *Department of Biochemis-
try, Faculty of Medicine, University of Sherbrooke,
1036, rue Belvedere sud, Sherbrooke. Qc, J1H
4C4. Canada. E-mail: tamas.fulop@Usherbrooke.ca))

Aging is associated with a decline in T-cell activa-
tion and proliferation, however the underlying
mechanisms are not fully understood. Recent find-
ings suggest that cholesterol-enriched

microdomains called lipid rafts act as a platform
in the initiation of T-cell activation by formation
of the initial complex of signal transduction. Since
lipid rafts are the earliest events in T cell signal-
ling we tested the hypothesis that lipid raft prop-
erties are altered in T lymphocytes from elderly
individuals. We studied the composition in lipids
and signaling molecules of the T cell membrane.
the coalescence of lipid rafts, the fluidity and cyto-
kine production. Results showed that the choles-
terol content of lipid rafts derived from T cells
was consistently higher in the case of elderly do-
nors and that membrane fluidity was decreased.
In addition. lipid rafts coalescence and signalling
molecules recruitment to the site of TCR engage-
ment was impaired in T-cells from elderly donors.
Studies in CD4* and CD8' subsets show differen-
tial alterations in relation to lipid rafts functions.
Contrary to CD4" T cells, CD8" did not show coa-
lescence upon stimulation. Thus, CD4+ T cells are
dependent on lipid rafts for activation, while
CD8+ T cells are not. Our data suggest that some
properties of lipid rafts are altered in aging and
the differences observed in T cells subsets suggest
different roles of lipid rafts in lymphocytes signal-
ling as well as in immunosenescence. The CD4" T
cells are the more affected by the aging process in

their function.

SI1—4

The Swedish OCTO and NONA im-
mune longitudinal studies: Development
of the concept of an immune risk pheno-

type

A Wikby*, J Strindhall*, G Pawelec’, R Forsey", Y
Barnett! F Ferguson® and B Johansson’ (*School
of Health Sciences, Jonkoping Univ., Sweden, >
Univ. of Tubingen Medical School Tubingen,
Germany,” Unilever Research, Sharnbrook, UK, *
Univ. of Nottingham. UK “Penn State Univ, USA,

f Univ. of Goteborg, Sweden)

In 1989 we started the OCTO immune longitudi-
nal study in Jonkoping, Sweden, to study changes
in the immune system in a sample of very old
individuals. It was an integrated part of the
population-based OCTO longitudinal study on bio-
behavioural ageing, allowing us to associate
changes in the immune system with other vari-
ables across 2-year measurement occasions. Inclu-
sion criteria were set to include individuals that
were non-institutionalised, with normal or only
mild cognitive dysfunctioning and not on a drug
regimen that might influence the immune system
(n=102). We identified an immune risk phenotype
(IRP) with high CD8+, low CD4+ and poor prolifer-
ative response associated with increased mortality,
inversion of the CD4/CD8 ratio and evidence of
persistent cytomegalovirus (CMV) infection. These
findings constituted the rationale for the ongoing
NONA immune longitudinal study that started in
1999 as an integrated part of the NONA longitudi-
nal study initiated to examine the disablement
process in late life. In the NONA immune, using
no exclusion criteria we examine a sample of 138
individuals, aged 86-94 years at baseline. The
aims are to further examine predictive factors for
longevity in a broader context of health and cogni-
tive functioning. The immune components include
analysis of T cell subsets, virus serology, cytoki-
nes, MHC/peptide tetramers to analyse the num-
ber of virus specific CD8+ cells, DNA damage and
defence and TCR clonotype mapping in collabora-
tions with several laboratories within the EU
funded T-CIA project. The presentation will re-
view results from the OCTO and NONA longitudi-
nal immune studies with focus on the IRP and
associations with persistent virus infection, CD8+
T-cell differentiation, proliferative response and

cognitive functioning.
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Accelerated Autoimmunity Developing

in Sjogren's Syndrome Mouse Model

with Aging via Bystander T Cell Activa-
tion

Yoshio Hayashi. Naozumi Ishimaru, Rieko
ArakakiDepartment of Pathology, Tokushima Uni-
versity School of Dentistry, 3 Kuramotocho,

Tokushima 770-8504, Japan.

The aim of this study was to evaluate the age-re-
lated changes in Sjogren's syndrome (SS) mouse
model focused on extraglandular manifestations in-
cluding rheumatoid arthritis (RA). Severe autoim-
mune arthritis developed in aging SS model mice
until 24-months-old in association with epitope
spreading of a-fodrin autoantigen and bystander T
cell activation. A significant elevation in serum
rheumatoid factor (RF), autoantibody against ss-
DNA. and chicken type II collagen (CID) was
found in aging SS model mice. A high titier of se-
rum autoantibodies against a-fodrin autoantigen
fragments containing different epitope from pri-
mary SS was frequently detected in aged SS mod-
el, and splenic T cell culture supernatants from
aged model contained high level of interleukin (IL)-
2, and IFN-g. In vitro T cell apoptosis assay indi-
cated that Fas-mediated activation-induced cell
death (AICD) is dysregulated by autoantigen
stimulation in splenic T cells from aged SS model.

In aged SS model, significant proliferative T cell
responses to CII and a-fodrin fragments contain-
ing different epitope were detected using splenic T
cells. Moreover, we found that a-fodrin autoanti-
gen induces Thl-immune responses, and acceler-
ates disturbance of Fas-mediated T cell apoptosis
in aged SS model. These results indicate that age-
associated disturbance of AICD with epitope
spreading may play a crucial role on the develop-
ment of autoimmune arthritis in a murine SS

model with aging.

SI—6
K and NK/T cells in human healthty
aging.

Rafael Solana. Department of Immunology. "Reina
Sofia" University Hospital. University of Cordoba,
Av. Menendez Pidal s/n, E-14004 Cordoba, Spain.

Immunosenescence refers to the deterioration of
the immune response associated with aging. It is
characterized by a defective T cell proliferation
and IL-2 secretion in response to antigens or mito-
gens, but the number and function of other cells
of the innate immune system are also altered in
aging. Age-associated alterations have been demon-
strated in natural killer (NK) cells. NK cells play
a significant role in the defense against infections
as a consequence of both their cytotoxic capacity
and the cytokines produced. NK cell cytotoxicity
mediated by peripheral blood lymphocytes is well
preserved in healthy elderly people. However, a
progressive increase in the percentage of NK cells
with a mature phenotype in peripheral blood of
these individuals is also observed in aging indicat-
ing that NK cytotoxicity calculated on a per cell
basis is significantly impaired. NK cell prolifera-
tion, expression of CD69 and killing of NK-resis-
tant cell lines in response to IL-2 or other
cytokines are also decreased in aging whereas
other NK cell functions such as TNF-a production
or perforin induction are not significantly altered,
indicating that ageing is associated to a defective
functional capacity of NK cells that is partially
compensated by an increased number of mature
NK cells. The clinical relevance of the altered NK
cell function in aging is shown in studies that
demonstrate that low NK cell number or function
associate to infections and increased mortality
risk. We have also observed the expansion of a T
cell subset co-expressing NK cell markers in ag-
ing, suggesting that a shift in lymphocyte popula-
tion from ab T lymphocytes to NK and NK/T
cells. However we have shown that the number of
CD1-restricted NKT cells defined by the expres-
sion of Valpha24-Vbetall T cell receptor is de-
creased in healthy elderly individuals. On the
contrary the increased number of T cells that co-
express NK cell markers in ageing is due to the
expansion of CD8+CD28null T lymphocytes, with
short telomeres. These cells have a phenotype of
effector-memory cells (CCR7nullCD45RAnull), that
show an expansion of 7,1 times compared with
the number of effector memory cells from young
donors, and effector T cells (CCR7nullCD45RA+),
that show an expansion of 1,7 times. The results
show that there is a different distribution of the
memory subset from CD8+CD28- cells from young
and old donnors. A significant increase of the
effector-memory subset was found in the elderly
when compared with young. The increased expres-
sion of NK associated receptors on T cells previ-
ously shown in the elderly is associated to the
expansion of these CD28negative CD8 T cells. We
also have shown a significant expansion of CMV
specific T cells in the elderly that are included in
the CD28 negative subset. Taken together these re-
sults support that the increased expression of NK-
associated receptors on T cells from elderly donors
is due the accumulation of the memory-effector
and effector CD8 T cells that are apoptosis-resis-
tant and have undergone a process of replicative
senescence. This expansion could be due to the
chronic antigenic stimulation due to the presence
of latent viruses as CMV.
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Clinicopathologic and molecular charac-
teristics of carcinoma of the gastrointes-
tinal tract in the elderly
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DNA methylation in cancer and aging
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Tumor spectrum in Werner syndrome
and its genetic epidemiology using a
Japanese founder mutation
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Host aging effects on carcinogenesis
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DREBFRTIINE I k> TREORZMIZ L RT3 &
NURENTze TOREIL. RIFLMED B OISO R4 -
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J P =1 Physics of Ageing Involving an Immune System (II)

mMEX (BERX-BE)
TRMESEIE  (BBRK - Bl

We would like to suggest a phenomenological description of human
ageing processes involving an immune system by the physical
consideration of defining an ageing-age for malignant neoplasm. The
purpose of present study is to find the speed of ageing-age which calculated
on the real Japanese mortality rate data published by the Ministry of
Welfare in 1994. The speed of ageing-age calculated is actually measured
for logarithm graph of age and ageing-age by measure.

The speed of human ageing-age for most malignant neoplasm is described
as a degree of ageing, and have the peak of about 25 ages except for
leukaemia, and decreased as like a function of stepwise.

Keywords  ageing, thymus

JP—3 Antibody-forming responses of cultured spleen
cells to a protein antigen and function of presenting
cells in SAMP1 mice

At B AN KB
(RRBEERE-EAHRE)

[B#] BIEBREETA2TRT, in vitro ICBITDIY T HIFICRH
THRETERBAOBEREENEMMLHAEICROND, £2C,
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[5iE) 2~4 » A#RD SAMP1/Kue =W AL C3H/He =W 2% M\,
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RERENIEH % 2 BTV RATIREHE YL, RAMNKK. X6, fhx
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AL T, £, REZTEEHNL -~ U RORBMIID LA B
HIRABREL, SAMPL $£7-13 C3H/He O+ HMEMIIES H MR AL,
0.1 pg/ml DOVA &&bHI02 HERHERL T, SR LERBLIBITDHN
RTRROBEY R, RETERRAOFMIL, HRMLE 1 AN
L2 AMOEE EIEPOH OVA IgG k% ELISA LI XvBIEL T
fTo7=,

(%55 i F#EMICH T, MIEROH OVA 1gG HLAfIICEITIZLAY
Ronieh o7z, £/=, C3H/He O EAHEMIAEE MR EL /- RISAIRIC
C3H/He KRU SAMPl O{{ #EMIREMA 5L, MERKIKID 7 D1 %
BELHERL T, (M EMRE B~ 2ADFRKICEOL T+ bl
ERBIN RN,

[#53R]) SAMPL @ in vitro (\ZFFB8 32 HURICHT ARG TCIEER
DIEFEHEDFIRIL, in vivo IZBITHRIEHRO AW TI3ied, BER
BOARMICLDI LA RMEAND, $1-, TOKEINIX, i RMAROmn
R TFREDO R MICLIbDTHHEITE X IV,

Keywords antigen presenting cell, adherent cell, SAMPI1

J P —2 Senescence B-lymphopoiesis is balanced in suppressive
homeostasis: decreased in IL-7 and TGF-$ levels in stromal
cells of senescence-accelerated mice (SAM)

It "2 FHRAET % Li Guang-Xun®, A IES, FE 4 ° 8%
BN E #S L UAKFESR MM ByEKL R AR
A WL - R EHRB R 51

FALICfEH BRIR i M D T 1X BHIRY AT SR K CFU-Pre-B)?D 7 h #)8K
WFTHBIL-TDEAETE IL-7i2%35 CFU-Pre-B DRIEHEDIE T
ICRIATHLEZ LN TV, TGF- A3 CFU-Pre-B ORI MK T2

2%, BB LT IL-7 & TGF- B RARICIEM LB BV ORELE
T HIEBMON TV S, S EHR~ 12, BILEBEETL<UR(SA
M)ZH VT, BNFORERBFRICESCEICEBRRERDIET
DAN =X LERMLE, BREL T @R OI RO EILTROHLNID
LIEIBICSAMTHB i 0O CFU-Pre-B MOB TABBEN:, T &
B4 IL-7 mRNA ORBUTIMENIC VT FICETLTW ., BHINE
KRR (5 18 T B EDO T BT AMNT, Hiv~vAH
sk B #BKI% IL-7 fF7E T C. EibB L UUME < A h o & 8\
RLEIEREITHILZSD, M~U A0 B B EMAIIE R RLH
L, CFU-Pre-B OMEFFREL AN REASIEIIE TLTY 7o, SEIER R
14 TGF- BhTnbiik &Nz 5L, i<y A TIEMMAMRELIZA, M
W ATIHHMISITERBRBDON 2D 2T, E6IC, BEEFEMluD
1% L% Do TGF- A% ELISA TRIELIZLZS, k=T ATiL,
EW~vIREHEBL TGF- OBENRHEICETL T 2, ZhbDRER
iX. M=o 2Tk TGF- BDEENME T L TV 578, CFU-Pre-B %453
(LA LS RAYIC CFU-Pre-B DHEFFIENYE T LTV DL RIE A, N
I VBB M AT B MIARE ML X3 DM THD IL-T &,
MK F ThD TGF- BOEAN B TL, MEsic i B MkEmit
suppressive homeostasis DIRMEIZBITL THY, ZnbOE SR E MO
HEE IS T 2SI 4L B AR o8 FORNThHhHEE BN, Key
words! aging, senescence-accelerated

mice (SAM), B-1ymphopoiesis, 1L-7, TGF-8

JP—4 Regulatory effects of noradrenalin on the immune
memory expression to a protein antigen of cultured
spleen cells from antigen-primed mice ---Effects of
aging---
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IO T¥2,
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JP =5  PMN rescue from apoptosis is defective with aging

Anis LARBI, Nadine DOUZIECH, Tamas FULOP

Immunology program, Service de Gériatrie, Faculty of Medicine, University of
Sherbrooke, Rescarch Center on Aging, 1036 belvedere sud, JIH j('d
Sherbrooke, Qc, Canada

Polymorphonuclear neutrophils (PMN) are the first cells attracted to the site
of aggression. Upon arrival, PMN quickly initiate microbicidal functions
including production of free radicals and proinflammatory cytokines,
thereafier the acquired immune system is activated. PMN are short lived
cells (18h) however their life can be extended with GM-CSF. The
GM-CSFR signalling involves the MAPK. PI3K as well as the JAK/STAT
pathway. Human aging has been associated with a decline in the acquired
immune system functions, especially T lymphocytes, however there is little
data concerning the functions of cells involved in innate immunity. Thus,
we were interested in neutrophils ability to respond efficiently to
stimulations (LPS) as well as their survival capacities (GM-CSF). We
separated PMN from healthy young and clderly donors. First, we analyzed
by flow cytometry surface markers expression and found that Fas and Fas-L
were overexpressed in PMN from elderly donors. This was associated with
a higher susceptibility to apoptosis for PMN from elderly donors as shown
by Annexin-V labelling. Moreover, GM-CSF which is known to delay
apoptosis is shown here to downregulate the expression of Fas after 18h of
stimulation (from 93 % to 41%) in PMN of young subjects. However, we
found that GM-CSF has no effects on Fas downregulation on PMN from
elderly donors. We next analyzed whether defects in intracellular signalling
could explain the defects in response to GM-CSF. We found that ERK1/2
were phosphorylated 1o a lower extent, whereas p38 activation was delayed
in time. Concerning the JAK/STAT pathway, we found here that JAK2
phosphorylation is decreased in PMN from elderly donors explaining in
part the alterations of the PMN response to GM-CSF. We showed in this
study defects in intracellular signalling, in survival and changes in surface
markers expression all leading to a decline in PMN functions with aging.
These changes in PMN functions may have critical consequences in their
antimicrobial activity as well as in the local inflammatory state.

JP =T Reduction of Saccharide by Lactic Acid Bacteria in
Diabetes KK-Ay Mouse

A HEHE ", J.B.Moloney?, R.).Tello”, F. Deinhardt?
i T & FL A ER 04 BF 2277 . ONCI, Baltimore, USA. "Medical Center,
Denver, USA. ¥ Rush Medical univ. & Univ. of lllinois, USA

ZRAMAEBOPT, 7oy hARICRS T, BRMKK-Ay =V
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Faayh R RoT, FOVREERIN VI AL >TERLIZ,
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O 7 HAMHLE, R LM ToayhAD T ME
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I, BRI 80mg% 1mID LM AKAKICRL, IR 2T AK
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vraayHRRO T OB T, 2Ty RRT=AYA, 2Ty
BHRT DA, TFOaYH RO LICMBEEETHEHRRLN,
Kl Faay AR ZaHYR, ALK TIE, #) 45%0 KLV sl
DIETARLNI, &Gl TFaayh R T2 T ATEH S2%OHIK il
BHEOIE FARLN T Frayh A 2E L TIE 36%0W ¥/ B il
DIETARONT,

WL EOFERIHOWT, MBI E TS,
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JP—6 Effects of Composite Group Drumming on
Modulation of Immune Parameters
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Mind-Body Wellness Center, PA, 'School of Medicine, Loma Linda Univ.,
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JP—8 Lack of stimulatory effect of orexin-A on food
intake in old male rats (second report)

S.Takano "%, H.Uematsu *, S.Kanai ', H.Hosoya ', M.Ohta ', Y.Yoshida ',
K.Miyasaka ' (Tokyo Metropolitan Institute of Gerontology ', Tokyo
Medical and Dental University *)

Aging is associated with a progressive decrcase in appetite and food
intake. Orexins (both A and B), expressed in specific neurons of the
lateral hypothalamic area, have been implicated in the regulation of sleep
and feeding. In this study, the stimulatory effect of
intracerebroventricular administration of the orexins on food intuke was
compared between young (4-month-old) and old (25-27-month-old) male
Wistar rats. Food consumption was measured at 1, 2, and 4 hr after
injection. The protein levels of orexin receptors (OXIR = a specific
receptor for orexin-A, OX2R = a receptor for both orexin-A and -13) in
the hypothalamus were determined by Western blotting and compared
between young and old rats. Intracerebroventricular administration of
orexin-A stimulated food intake in a dose-dependent manner in young
rats. However, no eltects were observed at any dose in old rats. The
protein level of OXIR in the hypothalamus was significantly lower in old
rats than in young, although the protein level of OX2R was comparable
between groups. The present results indicate that the function of the
orexin system is diminished in old rats. The decrease in the OXIR
protein level in the hypothalamus could be responsible for orexin-A’s lack
of stimulation of food intake in old rats.

Keywords: orexin, food intake, age, rat, orexin receptor



JP =9  Stimulatory effects of Bitter meron-malt vincgar and J P =10 Role of UCP in basal thermal homeostasis
Kurozu on daily energy turnover in rats
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JP =11 Adaptive traits to cold exposure of young J P —12 Analysis of insulin signaling pathway in long-lived

Senescence Accelerated mouse model rats: comparison of calorie restriction with

the reduction of GH-IGF-1 axis
ITFRIEE2, FRE85—", vl -, FOME 7. LT BRI, . | : w ST
URFEEACH . f)1| B 2 TGS, BF 01 AR MERE, B e, EILESE, TReiR, LR

o . . —.FN 3
' A KBEAM - BEEH RN 2 Flan=— BB EHATRES e
. SRR AR EMK¥ERFREREEROTFAR

[ B 1O BALBEE A5 M EE RIS, S Na—R—A2 RYL FOMEH

[ BRI AR E ~D KR O BN I ILE O MHEFHC T AT X THD HSh TV 5, BEMERET A THBHOY—HIR (CRFvr LN
AL MER AR BREXE T 5L b TV 3, SAMP= AL E RERNVEACH A RYRR RN FIGF)-1 RMH (g/-) FybT
{LIREEF AT ALL TRIEVIRIREN TV B, BE AR R i3, MRS PIC, M AL RYU B ER LAV ICHD D bh T, IEH
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J P —13 Gene expression profile in mice white adipose tissue
-—effect of short-term and long-term calorie
restriction ---
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P —15 Adaptation of the heart in energy-restricted mice i
terms of gene expression
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Keywords; hypothermia, structural proteins, ion channel, ion pump

JP —16 Differential gence

JP =14 Alteration of fat metabolism related gene
expression in calorie-restoricted and/or reduced
GH/IGF-1 axix rat white adipose tissue

whl e B RO, R BRIE, M RIDEL I TR K.

Re M. L ® - T 5

R KFE R EEERABIAR REAMNT R E 2R &
L%

[# 7 1A e ) — BRI LB #5\V  THENE ST ME— @ longevity D F:
BTHHH, oA —HlRAHI-6F longevity D AB = X AT E5 1L
SEDLIMON TRV, YHETO GH Wik 7o F L AEAT v
(tg/tg) &I 7o BT, tg/tg CIIFRIE R UL R ohieh 783,
tg/-TIIHHEDLFME RN RN, Zhichal—HIBETrHE, &bk
DEMERNPROLNHILLY, H2Y—HIRTIE GHIGF-1 KO
WDAH =X LOM G EnD, FMEMIEL7F R TNF-a, 77
ARRIF LR EIL LEND adipocytokine EFE DB B RO FW s /3
JEFELEL, BB IRELEE 52 TV, 2oVt Tco
BT RBDOE{LE cDNA macroarray VT T a7 7 Y X E1TL 0,
HaY—HRO Ah =X L& HED,

[FIEIGH BEFTF o REATvE(1ghg) EFDHAR Wistar
rai(-/- )DL 7Yy R F o hag- FO)ZEBba)—HiIRETTo1z, 5~6 »
A T sacrifice L. BB EAEMIMUEKLD RNA Z0itHL T, cDNA array
EiTH7=,

[#55¢ Jarray (1176 genes)?DH%, Rt RELFZBIEFIT 492 genes Th
2tz ZRHEDBIE FIZ OV TER T iEE N TR & 177, 20
2%, Y —HIREECIE A BRI IR AR TR I R T
BRI T DT RBEOHMA RO, Zn6H#{EFO mRNA L~ L
FRRFL

Keywords #7aY—illf, GHAGF-1 Mk 7k, IFEH

expressions during
immortalization of normal human fibroblasts and
endothelial  cells  transfected with  human
telomerase reverse transcriptase gene

REWESS . WLEEF, A6 F, KRBV, S AZE) B ERK, il
SLSHEA REA BB X AT HINESUL KFEHE
B, HB K TARA 25 —)

TEH M A BN 2%, MR AL, B L TV 5, T
A5—EORBFEN -DOXF—THENKIMNTARHTH D,
FIT. HIRPAEEMLL O ER MRS RERTIBRICEDISHA
BEFECNRETHINE RO DB~ AT LA HTRITL,

R BCABR UL 142, #54E SRR M0 ICT AT — Pl T
hTERT %8 AL THREREE, Milb AL L zRIRZER, nTE4-6 3BET*
TF1 2BEL7-. b R{EFHANTHEAREICW =55 BROM
HiZ 2V T, RT-PCR % microarray 512 T, REALTEB T2 8IEF%
[RIELT=,

£ FhTERT B{E 7 %A%, #IFUIIT oA —PTEMEMREL, 7
AT S ELERT AL B SN, BM FHRaD R e TR
ALBIRH M5 TP53 DREBUL, BWICH LB DL, EOHY KL
HEIELT. — 75 BAX DIETE BCL2OTUEAMMICELL, EDH%E
[ A U7z HARE O EICH I8 MYC X2 CDKNIA %8,
AT oL, BT AN o, CDKN2A 13, IO T DS, (KT A
Y
IO T RE— S 2O Ml LT O T RN D DRIE FOE®T,
A AR A2 A I IR TE, UL, MBENK MO REL
R TIILTLLRE —ORIEFEMBBOLN/,-T,
cyclin D1%2—F4 3R {EF CCND!ORBFTIHEIL, AR EL
TRHOLN, MO RO DB FAUICIT, MM ICLD5R
R HEL T, WIS R BWHTHAD,
Microarray (CLARAMEAZRIZFEBE ROLBRL T, SR OHEDOR
HEERT D,
Keywords: EME# #I, MAEE{L, R, BIZFRB



JP =17 of interaction  between

S.pombe RPA and Tazl in telomere maintenance

KB Eh, NP WA, OLSF B
B KFRERCER

Analysis genetic

RPA(replication protein A)iZ, BB H:Ms R TIR R IFS i — A
#1 DNA #5852 7 7B THY. DNA OB, 561, HEMBRZIZEEL
TWAZENTRHEE N TV D, HEBERED RPA O large subunit #3—FL
TUVBRIGTF THD RFAI RIGFDOE R rfal-D228Y 13, TuAT &I
TALIZRD LRV D YKU70 ¢ ZHE RBKOTFuAT Rit KU70 AW
BERKIVGELICBLARDEVHIBELHD, NETICUHRRIL,
Sy REEFHCI517D RPA large subunit 23 —FL TV A R{GF THD radll
DERYE radl1-D223Y R ERL, TOAT RERFTLIZECD, TUAT K
B AERLDGEIRDILEWLNIIL TV B,

FZITAHRTIL. RPA DT AT #FFIC BT AR TILEL AT
FBHIC, ka2 7 0 A7 WHIH T LO2 MBIEEEER Lz, T8
W, tazl & radl1-D223Y D2ME RERITT 11 AT DNA 2 2HEFF TEARV
ZEERRLI, taz] BIETERBBETHLETaATHRREICELIRDHIEM
b, Tazl (I7OA7—EZAICHBEL TV SEE2605, LA LEAFED
KRN O Tazl 1L rad I DERKTIE, TRATHRICLED HBV LT
AT RMOMENLBETHHILI RSN, AKX TIE taz) &
radl1-D223Y D2WE REKICIIT BT OAT DNA i S bl 3540 RET
LIz 25245,

Keywords 70A7 | 2338}, RPA, Tazl

JP =19 Jsolation of a new type of the mutant with long

autogamy-immaturity in Paramecium tetraurelia

ERERAR - R EL
RRELFRFHBFHREDHFEH

REES

IVEAS DY LY Paramecium tetraurelia DYER BRI 0— L Tl ¥ DY
o RAEBRIISREKIKFLTEIT T LN MO TS,
BAEINETHERBOFAIU 7T BRERBKOS ML RDT
&, TORR., EHRBMO—FETHLF — P I—RBUMNERE LS
TRERK d4-RK Z57REL . TORBRAH—OLHRETF THRET
EDILEMEETORESTREL. S0, Hr-2ERERK 4312%
DEELT-DT, BET D, ZOKTIL, ATEROEITICE>THLNDF
— I RBD DR~ DOBITREMIAEF A 8K 51 IS ~TEL 2
T, DTS, d4-RK BREFERIC RV A — I —RB% L HE
RERKTHHLEZLNSD, LA L. Wil (32°C) THRL=LE, dd4-RK
BRIZIFAEBRISE  RBBZRLEZOICHL, d4-312 BTIEA—F Y I—
PHEICHBSNDILD Fh o7, WIS, RIR (19°C) TlEA—FHI—H%
BHINRT o0z, TOREREBERDICONT, @R EEEMET
H5 2SCTTOXRBRBIIRBISALEICY, BAKIOGEV - ZRYAR
FTra—UHBNAEI ot 2D & R ra— il O THFIRTH
F M-I SN EE TH T2, 2O D, d4-312 HRiTA—
M= RBIETE2KH LV ERE R THBLE LIS,
Keywords

YA/ TY LT F— A I KRB, RINE R, RERENE

J P —18 Development of telomere analysis in tissue section

JP-20

and in metaphase by FISH

fPRR— ' THEAR ', i K2 BAGREE'
HERUERE ABE - W6 HBRES, C BAOA - M N AR

Pt KRIMICFAET DT AT 1L TTAGGGE HiIED#DiR ALY T,
R KOLERLHEDEE LRI > TV BEEZXLN TS, TNETIC
B2 I2AFLTEMARDT AT RUEROMKIZOVTHRELTE
7

SETFOATMEDOFENEZBALIOTRET D, 1996 F,
Lansdorp HiZk->THE# RAIM OSSR REIRE 2 DT o AT RRAED
T&% Q-FISH (quantitative fluorescence in situ hybridization) A3 B s X i
Too FOH, ZOF LT N % VT2 Tissue-FISH (LT BAT &
REBELLTISHR BN, 2002 4EIC O'Sullivan BIFTRIBYE KR E K
M. EEKBAERDOFoA7 REZOFIETHNEL. BiIlRE THHH
B dysplasia CTlt, 7oA7 ERKBELERHEIVERL TV 5L
HRTHNDTBELI, T2 DI NV —7 Tid Q-FISH D XBAYFF
HCHANTFTH 130 0= —DFY—=T 392 AD Lansdorp FFEZEIC,
MG A THHMARRE 2002 £ 5 A —2004 £ 1 AOMIREL,
Tissue-FISH & FISH —A&IZIM 3 53R EE TV . [FHFFRED Steven
Poon 1§ 1% 2004 4F 2 AICHIRFTICHBBL Y L — L LFHFREIT-
oo MYV ECOM 2 DRSO T AT B ORIE N EIREICARD, K
EOBMOFRE ML EN RIS ST, BIE, B EOMRICKITET
A7 ROMH P THD,

Keywords: Telomere , Tissue FISH,

Regulation of Apoptosis and Ultradian Rhythm
by the Mouse CLK-1

R X, HIEKH, B K, BRKT . RKEE. AR K
HBEAREHER, 7 FEILHRI L —F

RA TR RSN HFHMEERETF clk-1 2B TV THER B
BIDDOLREROAEBFENRIELH T M<DEMT clk-1 Kii~7
REER LT, clk-1 R RIHEAE 10.5 B B CHRELRDN, ZOBED
B RACITET R AL I D A~F R R g E TUNEL BB MR & 535 2008
BENTL BBE 105 BO clk-1 Kift=7 AH KM TIE JC1 Befaicky
ERLI-Iba  RY 7B AR I <A EIETFLTERY, $-%
AR 2B TIIIFIV R T ICRET A F Mo — ACHHRE I fF
ET DI SRR AL RENT, TRODOFESD D, clk-1 KiH
ROATIIAL R /o DEGHRBR THD CLK-1 OXRBEICIIIFaTFY
TORBMIETL, Fhoao—uCHMMBICHMEINT- L. 250
IR TR — 2B L, A RFELRDIENRIENT,

WIZ, clk-1 2R B TIIARYZLADBAFBESN T D%, =
RCBITDEEYXALIZH TS CLK-1 O GEH T, clk-1 Kfi~72
IZHA 4 10.5 B OBIRETH 48 B O RAREABDLN, B4 105 B
DR YR RAB R0 Ml 5> PIBUE S BF AR C B LRV Ze A b,
FBROLERE, MRS RSO IR ISR TR X2 IELE
R, clkl R~y 2002 SN DIRO MBI O )Y X 2138 4R
ICHAREBICBOIEAHOMN 25T, L LD RIT, clk-1 BIGFH
LB IS EBY THAKRI X AORIEICHE 5L TS ATHEMEE R LT
VD,

Key word: clk-1 KD R, PRI X, EKY X



JP =21 Apalysis of oxidative injury

MnSOD knockout mice

Il B A B e Kl PR
BEAS - 3T, HEAS-RIbo EFE

in tissue-specific

EMMRICLOMLBE LB LD EERNINEZE LN TVS, &M
BRITHBENIC BV TRA—R—FF VPP RLT—H(SOD)RH I T—
EOFHRCBERICL>TRHEEN TV D, TR« [THES RALTEIEMR
BEOREE M~DTHIC, Cre/loxp AT L%z MnSOD DKM
R KT ADENEIT o7, AT, it KTATERRT M
MnSOD KT RICHOVTRITL ., ISR R BEORRI RISV
TRMLIE, TOREE, B R MiSOD KI=T R LMEEEIEE 1
A 3 ABLANICTE L $20%, FFIRE R MnSOD X l=D R ITIERIC
BEL:, MBEATARAEN NIV TASAL S SAK T T 57 4—1k
(o L AEMERE R R 4 O BIE TIIATIREF %Y MnSOD K=Y ADIF
B H A~ THE%E 0 MnSOD K =T ADREILTEFERE RO R A F A 2
(BB AN Lol ZRBOERITTEER RO R A M, LU
LLERHEAM ASRA L ATRR T R720, RIS K-> TIEMER R B HDOREN R
B A RHL TV D, IFRTIRMIAEIZIAET D Cu,Zn-SOD DIEHEA
BD# 3 {585V 2 &%, MnSOD KHICL AR EOBY FHI-HLAL
Ez LN, RIS Cu,Zn-SOD K=Y AL LR HI L TATMRAS S i)
MnSOD #XETF Cu,Zn-SOD2M K M=7 2D ML Tz, TORR, 2
R Hl~ 7 AOFFRHL BRSO A RRE N, IRAFE RIEL TV
HIENHEWILT
Keyword: TEEMEA ., MK 5F) MnSOD KillwU A,

P —23 Reduction of transcription of haploid-specific genes

in senescent SAMP1 mouse testis

JP—22

J

L T%a&t iy R I A=A, PHEZ

ﬁé‘ll& e %W'Lm PN wwmmﬁfgmm PRI L
SR SR, BHRTEE A RIS L IR TR
(B MM TORRBREE FONFRIFHMAELAMLLT. <
AR TOREF RIS 077 AN OMEECERRITLIZ,
[ HE]3 » H KR LT 29 » A IO BDFL Fey A, REBLOT
F LB THS 14 4 A MO SAMPI Bor A& HEH L, MRDOLFERL
1- Serial Analysis of Gene Expression (SAGE)Z A TV D, BLY
ABL PRIZM 7000 & SYBR green iE& VY7444 PCR KIZEY
mRNA 55 R B KDL& E{ToT,
(#R2%22)29 » A KO BDF1 F=7 AL 14 7 I KO SAMPL
TRAOMPIIEFICERL: S FIRIILALBD LN T,
SAGE {EICEDMEHT T, 14 & RSO SAMPI (235U v TIHE SREDICH 2K
% RIVRLE T THD protamine 2 mRNA #AS BDFL LHBLTH 50%
B FL TV I LA HWILT:, YT A Y44 PCR IEICEDMHTT, 14
» A O SAMPL IS\ Tt 9 Mo Bk RIOR LT ORRY A
#2155 L FLTV BIEG MDD Sleots, EHIC Y Mk RIR KL
F OB FTHD ACT, CREM, TF2A 1, TF2A vy, TF2B, TBP,
TAF10 DR BRLE 44— T0%IE FL TN, ZOTEA Bk RAURIL
FORY RIE TOKINTHS TIEMEARRE NI, JhbY-Bikss Wit
RET . BEEEOEENFOETROETIE SAMPL {LDHBOL
L, e SAMPI ORI HETORETHS JEELEZL
i, BL SAMPI F= RIS 5L KA RGRIZFORTON T
HIROMIIE, ERO BN R IR BEICELA BMEEDE T RO
L HEEZLND,
Keywords: haploid-specific gene, transcription, SAM

Sympathetic changes in congenic rats strain for the
hypertension-related region on chromosome 1

NS5 NS RN M AN 20K o
BRAXFE-RONEFRRE L F— 6 -EF R - MEHNEYE

HSREHT T, BZE T BB i fE T~ MSHRSP)O 35 1 Re ik i M /E
5 & F KD IHT FURDTEENREN TV D, 20 DIHT FK
(D1Wox29 H6 DIAb2NEH THar Px=v BT yMCOERERL. £
ORI G /A7 RLFUS (NA) R U KEIAROD NA (R
B4 MOPEG %, [51#5, [0 SHRSP/lzm & CRER fED WKY/lzm
LU, DIHT SR FIC LD B E R ORMNE HIFLT,

(5 3E]ME 13 tail cuff ;. NA B TSMOPEG 13 HPLC-ECD i CRIE L=,
[R5 R Cq OUURERIMIEL 7 @M, 11 BETIE WKY &332, 20
HESTIE WKY L0#) 15mmHg £ & (- #7 -7, SHRSP T 7 @M THE
12 WKY E0Ar RICE<, 11 AR, 20 M TirlmE ERIILD B TH-
7o, 7 A Cg DMK NA BIEIL SHRSP (FRILV<SAT, WIhb Mo
WKY L9047 EIC B =72, T HE SHRSP BB KBARDIZAII YD NA
a&iT WKY K0E Il -, 7 Ml Cg M KBARD NA & Kb
WKY L@ HiRAs Rbat, BB Tidid o/, 780 MOPEG #
TR T8N o7z, LMK, 20 MM TILM S NA BITFEEHIT2D >
7oA%, 20 H#S Cg M NA Bkiz WKY KW@ Tho7=, ARk NA
. MOPEG it 20 MM SHRSP T WKY K04 BB TH-
7=, 20 i Cg IS KR NA &, MOPEG BRI HIMLETHTht
fth Tk & AT W EILeh T2,

(#5821 7 M i Cg Tiz i NA 84T, MOPEG HiciZZi37eV b DD
D NA MASE BUAEGHY, R EETTEE B 26N, LA &Y,
DIHT #iME T 5Ce TIIME LR ICEIHRBMETTEN DL
MrRmgEhl,

Keywords | lypertension /Congenic rats /Sympathetic nervous system/
Spontaneously hypertensive rats

P —24 Age-related change in the gene expression profile of
liver from scnescence accelerated mouse (SAM) P8
and R1 strains: cDNA array analysis

‘Takahashi R, Fukunaga S and Goto S
Department of Biochemistry, Faculty of Pharmaceutical Sciences, Toho
University

Senescence accelerated mouse strain SAMP8 has much shorter
life-span (approx. 50%) than control strain, accelerated sencscence resistant
strain SAMR | and exhibits carly onset of learning and memory deficit. We
previously found that gene expression of cyclophilin and hsc70 in the brain
of P8 and R1 strains during aging were up- and down-regulated in parallel
with the change in survival of each strain despite a twofold difference in
life span. To examine whether such an accelerated gene expression can
occur in other genes and other tissue of P8 strain, we carried out cDNA
array analysis using liver poly(Ay+ mRNA. Among the 1176 genes in the
array, about 150 were designated “significantly expressed” in both strains.
Of 150 genes, about 130 genes showed no significant change in the
expression in both strains with age. Limited number of genes of metabolic
enzymes, mitochondrial proteins, acute phase response proteins displayed
significant up- or down-regulation. For example, the expression of
phosphoenolpyruvate carboxykinase gene decreased in both strains with
age. However, most of genes tended to show strain-specific changes in
expression with age. We are currently analyzing the expression of selected
genes by Northern blot to confirm our findings observed by the array
analysis.

Keywords: DNA array, SAM, gene expression, liver



4P —25 SMP30is a unique enzyme that hydrolyzes DFP in

the liver

RS V0, GRIBBA Y, FRZAR 2, sulEe "
VHAME AR SHRF - MRBEEH RSN —T
DRTHTE R B A2 K « LR B B

INERTTEE B RK 30 (SMP30) iE, MERAE IS K DHIEESET T
HEARIO RIS O TR BT 5, 1999 F. ATMIC ISV T
#Y Y R diisopropyl phosphorofluoridate (DFP) % 53883 S8 %
A5, SMP30 TH D AHEMENHE &z, ABFFETIL, SMP30 DFfD
DFPase {&{E % SEMIC R L 7=,

Z v MAFERE V. SWP30 ZHRIL 7=, SWP30 (X, Mg¥TFEETT. M
RARTFRIIC DFP 23R LT, HEHE M A A VRFBEDRER, SWP30 DT
J BRI O — ik, %Y paraoxonase (PON)Y 1 & MR HD Z &
Aahof, PONL IXMmEROBAL DL LHAEEBRENE T, &
BAMEDRIT A G, SWP30 (3, PONI 132K BADLKHSERES
AL, #E2T, SMP30 X PONI LI BARBBEERTHD, F1o,
SMP30 /w770 b0 AD[TIMIX, DFPase FEMN S RS h
hot, FFMIZEVT DFP 2 RE T & HEEFIIHE— SWP30 7217 Th
%,

Wi, RIS EATHR & HIV T DFP 12 & D AR B IEvE 2 M~ 1,
BRI 7 R i RITAIR i B2 AL AoV SR O DFP 2418
ISERMU =8¢, SMP30 / v 7 77 b= RFTHIRICid, MREFRR
FEIETFT LA, 2, SWP30 / v 2 77 b= ZNTFHIREAT DFP (2
HLUTHBZHETHD L ERLTV D, 2D L HIC, SMP30 I, DFP
RV R EOEEHENOARETIHILLENRH S,

Keywords: SMP30, DF Pase, detoxification

J P =27 Mammalian D-aspartyl endopeptidase:
a scavenger for noxious racemized proteins in aging

AREFNER Y, F)I088", AR
VBTRBER K - E(CRNIE - AR LR,
DI FRBAE - ELEHE

Bk, WHABOBRT < /BT, TRTLBTCHBLEZLRATY
Too LLRA o, ML BICFEEERR YDA SV 7R PLR
Lo T, FEEEMICD BT X 3T X8 (D-Asp) SHEEED,
WHNTELD Z EAWILMNICARY, Hix OFREOWEAERSL
TWv5, i3, 25 LEHAER D-Asp SHEABICHT S HHE
WMELT, DAsp EFEAHALBRNICHMTIMRLEEL.
D-aspartyl endopeptidase (DAEP) & 4:iffi+7-. DAEP %, I h=
FUTZHBILKEA LTV DR FHANKTH Y . EORTEINTIR,
TBK. MRMR. R SR, AR X THhots, i, 68-93 FOIEHE
& AD idiC 351 B DAEP FEPEIC DV T U- &6, SATASE Tid AD ¥
DiF ) B EHMB 2 20% 52K DAEP IEHMEN M L TR Y | %IAKT
IXIEEHEOIZ S AR AD AL © 15% 3D LTz, E6ic, MRk
KOFEEEN 2 HFAEHHZ L LAML GRXI : EXEE. &)
£ - AD fi, ICUEAE), Wic, KM, SRR, BMicIsiTH DAEP
FEHILOVWTRFLIEEZA, REHBALUT ThHo%, UkDZ L
A5, DAEP {IHTLEIZR KO REMEDICEVTEHS S ALK
BTHEIEEX LN,

BEIXM : Kinouchi, T. et al. Biochem. Biophys. Res. Commun.,
314: 730-736, 2004.

Keywords: D-aspartic acid, D-amino acid, aging, mitochondria,

reactive oxygen species, protease, racemization

JP—26

JP =28 Analysis

Age-related increase in the incidence of albuminuria
and changes of cubilin and megalin the kidney of
F344 rats

Odera K, Takahashi R and Goto S
Department of Biochemistry, Faculty of Pharmaceutical Sciences, Toho
University

Cubilin (460kDa) and megalin (600kDa) are endocytic receptors
located in the renal proximal tubule. Both receptors play an important role
in albumin reabsorption in proximal tubule. We previously found that the
amount of urinary protein, mostly albumin, increased with age in rats
(F344/DuCrj). The age-related increase in the incidence of albuminuria
may partly be due to decreased reabsorption of albumin by cubilin and/or
megalin with age. In order to better understand the mechanism of
age-related albuinuria, we examined whether cubilin and megalin alter with
age by Western blot using antibodies raised against synthetic
oligo-peptides. In this study, we used the kidney extracts from normal
young (10 month-old) and old (31 month-old) rats that exhibited
albuminuria. Although no difference in the relative amount of cubilin with
molecular weight 460kDa between young and old rats, aggregates and
fragments of cubilin appear 10 increase in old rats. On the other hand, no
apparent difference in the relative amount and molecular weight of megalin
was observed between young and old rats. These results suggest that the
age-related increase in the incidence of albuminuria in the rats might partly
be due to the accumulation of altered molecules of cubilin with age.

Keywords: albuminuria, cubilin, megalin, F344, kidney

of

superoxide anion from mitochondria.

HR E#, 4k RE. €M ER, o 7Y
WK K- 242

signaling pathway mediated by

WAERE, RL3IbarFITHoHRAEERRLRBRLEESES
mev-1 MIRRBKOB I L, TOXBRICOVWTHE L, ZOM BB
BIrarFITODEEERBAE IV, THRMRE2BELT
WHZENRERIN, SO CNODBRBE T CAFL-MMITE
BEICHMRA~LHREGRL, SEEEERTENRBEN:,
BT, LA R TRV eV o~ H D FAH=
XLEBEATHEDIL, LI ETHEEXON-C T TG
BHOBITERLI, TOEE, BHEERICEIVEBL LMK
(mev-1:3m) Tk, BEHER ps3 BAKRANICEEMLTEY,
caspase3 DMV VEMENSHEEEIN, COBRICKLT, BEEERIC
LT RE—= 208 HI NI KUK (mev-1:1m) TIX. caspase3 @
FEHALRRLNDILOD ps3 OFRIEIBDOLNY o1, £IT. 2
D caspase3 FEHED Y FAH=XLDOMBE R HT7-5HIC caspased
OMFEEBREIT 7=, EDOEER, mev-1:3m TRXTHRM— MBI
LHEGFROYMBHERINTM, mev-1:1m TRTRb— 2B X
WEAETFEDE FE2EILICRBEIEDME R LRoT, ZRHDFE R
b BLANZATICHD mev-1 HIKIER I O HI B8 M & M T 3
BT HRr— R ARG EROT Rh—S RERITTHIENRE
AN ETNENRRDIL I LVBRBOEENTRINIE L LR
7o EHIZ, mev-1:3m Tl caspase3 P HIEHELEN TR — 278
RATER TV BICLBEDLT, mev-1:1m TR HLNL LI MK
MOBRED MBI 2T, ZOZENE Ras BIGF.ELTED
THOMEIMM MDD MAPK BAF—FREMHE{LEN TV D]
B RBESNTOTERDIMITEIT> TS, UL EORITH £
H.BRICRALLEHERCIVBEINSTRIN VR BIU
BRI ~DOHERIERDOY FAN=ALICONWTERE LB,

Keywords: mitochondria, oxidative stress, apoptosis, carcinogenesis



J P =29 Characterization of paraquat-resistant mutants in
nematode Caenorhabditis elegans

HEFFEZ (BRRTTA - ABBF) . S ARG (BUIRIITA - ABiEHF)
AT FFRIEA (R [K) | BN (WRE T A - AR I

Fea ITTEEEFL QO EL B EENICHSNII T DI, £F
NERELT C. elegans MOV TRITEIT 2TV D, EORAD—DEL
T ]2 RN TIRERE R & 4157 3T 21— b (methy] viologen) (2%
T DL R W LA &2 1T > TE& T2, SRIE. Z20IBD—2
mev—4 OPIKRHET-OEIZRDUIZO T, EORE AN OWTHI -
%o

mev—4 IXNFHERL N2 L0 A& 3L, sl AR AR THRE T
iz, mev—1 G- D~y Sk iTo1LIH LGV LD lon-3D 3K
vy ZENT, EOEMFIER A METT cho-11 BAFELIZZEDD,
mev-4 & che-11 DIFRICDWTWARIZLZS, il — D@ IOERE R
ZLTWAZEER WL, 2T, ok # 7 chemotaxis % R fkod /5
I—MEEMEEMAR-LZA, Dyl LB (defective in dye filling) 2753
chemosensory cilia D% RAED LM $Ta— itk R LIz, mev-4DJf
MDIETZIIL daf-16 RUTFOHIEN VL ETH 1258, /3Fa— bk
daf-16 iz F O BET et ol ¥z, SOD RHFT—EDORBE/
— P BRATIC LTRSS, BFA L A o T,

Uty $Fa—hith- k50 RIK mev-o 1L che-11
(C2TAT.A) BB FICE R E D 2 Fa— ORI LY — 7 v D

- =21% chemosensory neuron ChHIEM Rz,

J P =31 Mechanism of oxidative stress-indeed GADDIS3

expression in Jurkat cclls

KAGHAI" 2, AN— &Y B —
Vigs B3RS LR A Ay LR A Y L,
D[E S EHFEH Y —E LRI
[H#Y] Growth arrest and DNA damage-inducible gene 153 (GADD153)
1%, C/ EBP 77— DR O—2THY, DNA Bl UV iy
i x DA RIZE>THERSRDIEN LN TV S, BEICIk 41X, EF
neuroblastoma SH-SY5Y #AM~DEE{L AR A5 p3SMAPK 4L T
GADDI53 % 35#4- 52L& W6 L TUD, AR~ X, B Jurkat #
Kz R E AR R 2D GADDIS3 258 LU OMBINT 7 F L
R,
(AR UE] L RN AEL TR (AR #4(H,0,0% v SEfREE T
T Jurkat HUIUZAIKL 7=, MR faeik, WST=1 2 b kTl
LT, PIBMAPK DIEMEKIY, DAY T uyT 4o VL > TRIY
L7zo GADDI153 #1105 Bk, ARNAFIO % RT-PCRIEIZEST,
F7= AP-1 binding activity X' V7 8T oAk > TRILT,
[R5 ROV E ] HL0, IRBIE(RAFNYIC Jurkat AIICH Rt AR L,
50pM EL LD H,0, THEMI 18h LA 7RI 25%LL TTET, £IT,
75uM H,0, 185 GADD153 S BL% Wiz2 &5, fili#% 30min TR
HEEN Ah HETHRFINTY 2, GADDISS BICbH#lavss 7
F A EFRDTDICHi 2 O MAPK, PKC BUEAIE HOTHRMLIL 20
55 PKC BREA, #5710 PRCESBHRIMBLI Al(rottlerin) CRIEHIFAYIC
H,0, i2X% GADDIS3 ¥& &Moot £io,
Rottlerin I%. GADD153 promoter 10> AP-1 site ~ binding activity 47
BFiMEIL, BLEXY H,0,12 55 Jurkat HEBY~0D GADD153mRNA §%534
13, PKCS — AP-1 & (LA T 52 enllomtinots,

ABFFEIL L AP FHAR O PR DRI LS.

4P =30 Effect of Chinese prescription Kangen-karyu on
human fibroblast cells

OB+ M Mk, BiTHRT -

* AL R EE R A A RS SERE, * Department of Food Science and
Nutrition, Pusan National University

[ AR IER e MRME MR % | IBRHE K KR DFEME RTINS
ELBHOIBICHITLE R0 U LB % 158325 (stress-induced
prematurc senescence, SIPS), AHTIE, wf 7t HIRLIC LD & LM% A
RRYIFDI=801Z, EMSRHE SEHITNG SIPS 1o MUE T R MA R LT,
[J7ik: Je MGHESERI L | SR (K A% IS BIL , Z i1 5E
FEHDBLAIFIMU | TEVEREA WL, SBREIR TN VY F-o o Wit
FULTI U MU/ (FSRIL MTT U T, MR A LI Sy S 45
fE(PDL) THRH LIz, $f=, SRIEOBRIL K AR U QB E->THH
SNDAIR IR B AL B LTz,

[#5 B LB EALAK IR TEEEIRMBEIC L~ HITR N O TE R4 ke
Fesh B REHEAR T AL, MR E L LKL R IE SR k%
BLTUZ, ZRICHL TN A 0T LB L 7= MIRI T L, iHIERE 4 it
MW ARAFLTICF L OB ERR U LD IS HHE L T, sl
{EARBUIMIC LS TAECTRRIIN Go/G, WDOPE L b 5f ¢ FR AL B
R TTEIZEEL TV, — 07, R AT R A (P RO T &
U7t REFEHIRLNBETIARIE RPN AT RAR LR L, SR
MOFERE LB HNT, wf TE BRI (% R L 7 MRS Rk (4 17
AU R ARA LB ABDB AL B2 UL,

(B8R LBR KA Z IR MRHE R TR, BIEAPL RICk 2T
MR E (L2 OERIL TV A8, I HIRIT O L7 fig E(kiosL.,
TR A LT M ATL T T,

Keywords Kangen-karyu, human fibroblast, hydrogen peroxide

J P =32 Evaluation of the reactive oxygen formation in living
brain slices using real-time radiography

e ARA D, BT 2L TR O NN O, Aigni 2,
NEIRZ P AR B PYGER RIS Y
EAB - E{L
RO b RO HEL AL R D K EF iRV T NI LB
3, BRHTL T, AMBER T A ADBGE, (R ME G 5 HiEEMBLE,
AWM R, B FL—5 BRERET 4 h T T4
Y AAT RIEREO RN LR AR DR END, AT
TiE, WA -t S 3 1T DR L AR RO TR OBEIRE Fl i &
LT AT A AD B A - W REAGB FRICI1TD O DA LRSI
WTHMLE, bR RAT A% AR 72 8 &I
["*FHfluoro-deoxy-glucose (FDG), Lucigenin $REEZHIML T, ALY -1
EEFAB IR TATAR L0 BMERS LRI AiZ i L, fgdr
FHIET, P, O Ak 4~ ML 7=, kDKM Z Cu,ZnSOD
KA KO RE MnSOD K=Y ADREAT A ALV THITHTe,
FORER, BRER T IS OTIHAMOTTEE O, AR Ml FRE# T
IZBWT O AEROTTEAS RSN, ¥ KIS KDL g
{CBHILTTHEL 745, O ARILTUEL A o7z, SOD K= ABad (ki
BRI AE RN ARFELHUNL Iz, L LD, B -RE#
{LDBRT O, kD TCE T HIEMNMPOIN IR o7z, SO AR
O, DFEHULBLT (SOD) Lk~ Tl REN TV D IEMRSNT, 0,74
PRIL (R B L RGO YT L/ D/ T 2D T HRE TH
HEiEBEND, Keywords: Oxidative stress, Ischemia, Superoxide,

Real-time bioradiography



JP =33  Stress response in the reduced GH-IGFI axis rat:

relation to calorie restriction

e B, %E REF, WK 5%, WK RoX, Bl AR, 3]
R, #wE R—, T
R A RFRE IR O BT B R AR R (B B (L)

(5 R 1Ha)—HER (CR) T M B f & (AL) Fy ML~ BHBEL,

AR RIZH L TRHEDR DS, VKON DR BHERMTY, AR
AT B ENBEIN TS, k41X GH-IGF] fiB| R EMHT DR
U RRHEICOVT, CR EDMERERMUL, [ 515 ] Wistar(-1-) &
antisense GH MG F()P~FEA K Fl(g/-)ic, 4 H6MLD H
A LHa)—HR (AL DEBRACY—0 70%) £1To70, 16 MEGT 24 BN
&% LPS(E.coli 055:BS, 1.6mg/kg BW) & BEL, 0, 1, 4, BBFRITL
ICRBUIFRE M AR R, ik AST, $AbH A (L6, IL10, TNF
o) #REL, TF#% HE R R T8 PCNA Hilk TR T A LMIEM
DHEE T, -, FRORN ZAEEICH TR FREAL 2L
(PPAR ¢,CYP4A1,CYP4A3 ACO)DR(LEYT L F AL PCR ICX->THR
FE LT, [#59:) Mm% AST, IL6, IL10, TNF olff BEIXEFRNEEMIZ V- 5
L7=#%, F1 TiIFRY LR U1, LA L CR ORI/ NEH 2T, #iBl
HHEEARETIL, FI RUCR KV THENMBL, HMBRILHD
MRIARLY BLMBSh, RETFRRELTIIYORE T LMY
ICPEC R KA LIS, CR RTRGH i LD R ROZEIT/DED
o1, | Z8IGH-IGFI FOKNIL LPS 5L A AX L TiEL
ook, Ha)—HBROBHRIIBLIBINFETIILITRIN
o, 270, MIEFRBL~ATIL PPAR ok (FPPAR alc&EH#IND
RAZF23 CR R USGH MiliC 3T B AN RSB M B L TV D ATENE X
VD EARIREN T,

Keywords: oY —#iB}, AR

J P —35 Estrogen and Insulin signaling regulate resistance to
oxidative stress in mice

WAEZ, BABS. REEMN, PR, BFEZ
HHBEARSHER I FELHAR AT

BB aYayRITTIRARY AR T A BROREILLY,
MnSOD BORBNAL., LA ARHELZ BHLBMBER TS
LDREMESN TV D, R4 IBAL RIS 7 F A DGE R HSEILEICE
WTHBEL AP AREEEZ BB T IO KHTIEDIC, o
daf-2e139) R BHERLHBOEREM ORIV ZREK /v 7440=
DAEERLT, BEARL ARMEREEZ A<D H IR R ALY
Fa—ME G RREIToT, 80%MR T CERM v AL A REE<Y A
ICHARTAEN 3I%ERL, ERE-IRIEFN 19%ERLI, /37
a—rMEETHL ERMEIADAGFRBAFICERLE, 72, FTRD
MnSOD FEMBIEL RT-PCR 2175 ERM I X TIIFEMEMN
40% ERL, RELTTHEL T o, ERE-TATHLRMPUAERLE.
iz, BE{EARL RfittEE MnSOD DRBUNIRICHEENRRDLNIZZED
O R E O BERITUL, SRR EZREL-E S~ 2T WM
RTF4AF AN 19%E/L . MnSOD FEHED 20%E F L, BARI-DRY
IR L0, P BIDNEDo e, B AN ERELEE
REE~ XL WM T AT B 31%, MnSOD FEHENS 21%ML 1=, BF
AR AORMBIZ PRV S, A N EEBET MnSOD fEHEEbICTT
HELT-, SRR S = Rb s RIS L DHMED, AR T RIS
CRYLERIIRTKEVLENS, RS T T F YA R) Y
T ERITHIETHKDOR(LA 2FHEL MnSOD ORBEZIF
a—A L TVAIENTEE N,

JP =34  Anti-oxidant enzyme activities in tissues of
spontaneous dwarf rats

i RLES E'. BRE—'. AARE BREBHE
ST ¥ L ( BEANGF - BLUF AR, T HEALK- ©u¥H
B, MEAERET—)

WRERAEY, FuT 2T HURBRERIRRA B O R KICE DR/
TALARYRAREHTHY ., TORKI ML RFHEORMTHHZ
LAREEENT-, BT REFAE mRNAICRE RO ERNVEY
ORBUT- B RBIESE /TR (SDR) (T.Takeuchi, et al., 1990) A5, E{k-
HAHEMIERR ZADMRDOHRICRVTYRET A THEN M5
DEPTHRALBERITIEIC OV TIRMLT:, SDR BEOK I, 4 Mk THt
O SD Sk 50%. 9 MK T 24%L /MY TH-1- (RHBOIBT I HO 1
ThHBELBEESNTVD), 9 AKEORTR, LR, BRONMLMRE
HABIEL, b 3 MIET GPx G AITmLT, #5497 —¥E
SOD(£ SOD. MnSOD, CuZnSOD) {&EM: TILik A RLN2h T2, BF
MTHBEEMA~DL, GPx OHMIZHBMEARLNE, KICH{EXML
A (85%/M 3 24 B§E) & 55 X =B ORFROFIMALBER IO R &2 T~
o, ZONEICLDRHET kK U SDR T4 SOD, MnSOD, CuZnSOD
TEMEILIBRI A b, 1=, SDR D5MHETRL D@V
mA bR, —F . GPx A7 F—PREMIIE LU ieh ol ZhHDR
MicLY. SDR OFNEF o PEDFBLMRD GPx TEEHNFAEIC,
SOD TEHENED IC IV LA EEN, SDR OEBEILAM RSP
MV EATRMER N, Fo KB RA BT GPx TEHERISLESBGEL
TVBIEAFHOENIZY, SDR T E (L HhLMLAN RDOMERDBIFR
DRAVEF L THBHEEZLNADTELIC MR M EHI|IL TVD,
[Key words] Bl IARIESE/ T b, HiBE{LBERTENE

JP—36 Effects of Aging on Proteins Responsive to
Oxidative

Y, MEEYS, FEER?, MU, SHAKE=
MR EARSHRA BIELFYIR P KR EARAHRF -7
FA—hCEHLEKRT

[HY] BESIISET, 1R YYTHRE N TEL ~ABERRR
LD ELFNICRIZET MR ORI SV TRMEIT>TET,
FOEE, MBI TESSBENE T TILBHLMN el £
ZT COXIRMMICEBRN AR B EDE T ORBES 77~
THLNICT B0, 2 DEEHEAN AR AMHLIZLEDBBND S
ROBREA, ToFE— LR AV THEBMICRNLA, £,
EBWHHERLMRTHEROMITEITY, ELOERICOVTH
mLE,

[Hik] BT, | » ARG 24 y AROT MDY S, TR Y A
TR, BREILAR (100pM) AMLIHKILXERE 5Gy BT 0.1Gy
MM LRI DV T, RV R AT, BRI R IL 72, MR
W32t i, 8 TBRKBZITY ., B MY 7 MPDQuest)
EMOTHADT AT LY IRV TFART v —%fToT, ARYIIL 232
13, MALDI-TOF R R IHrEREMVTRT FR<RT4H—T VT
A TEAT, T—IR—REBE+HILILLDRELT,

(%5 1) @R K RO A A B K 5Gy B IZXY peroxiredoxin 1l Z2& D
B DRBNELTEIESWONI T, Fim, 0.1Gy MAtick-
Tit, —BtEICE R YL F oI T = T AT IR NIF AT 2T —
1+ (HPRT) ORESHMTDIENHOEM I/ 27, HPRT O —iftED
WMz, EMToLOMTIIBH LN 00, (KR BREHR
SIS HPRT 238 5 LTV B RTREMEAURMES i,

Key words: oxidative stress, proteomics, radiation, glial cells



J P—37 Age-Dependent Changes In Cortical Serotonergic
And Noradrenergic Axon Terminals In F344 Rats

IO BN B, B
[ES R GRS — E{LBARBITEE

[BH9) MERIZEE D AL D DRIENR, EDOXIRBUOENICL-T
FERIENDHHFITIEMPR IR TV VD, B b ORME
RRB2THH /I NTFLTYrRBILEEa b= RORKEIZE DT
EMEABEEZILRTWS, £, Fy b/ATRLVF YV FROD
MBI TR« DEGEOHIRH &, MR L S I8 4
TBIAT LT Y U ¥EKIZ 1T ARLUERE (sprouting) 2&Z
L., FRICE > TMBICHESTET T2 /AT FLt ) BRI
ELTVHIENTRMEINTV D, —F, ke b= RomEEl
WOWTIIAHAREAN S, Lo TAHETCIIER b= FRE/ L
7RV Y CROMBECEBREHENICRAT LI LZHAML
L7,

[FHE] FyMIIRBEEAOH o b= ma—o r 2ER LMY
HICIRR L. ATAEORNERBIIICH T 3BT T ORIT L 5,
IR T A —Fu b= ma— 0 ORERKDOE &
i+ 5, E7-EROFEEMNVE—T v hOFBMX LT K
LT Y RS ROBITHIT ),

[R] Tub=r#KIIMEILEMPIIRON D20, 1T ARICH
BRRMABEDLNT, —F INTRUFUAEFKIT 15 HETHRD A A
Hh, 0% 17 ARMTHEMM LN,

ER] diEREROMBELD 17 AR TRFRCRONDZEM b
BEROMTOMBIEIH EIENR FRIEh T,

[Keywords]Serotonin, Noradrenaline, Electrophysiology

J P —39 Improvement of brain monoamines and immunity

of aged mice by Japanese herbal medicine

BIE HEV EHL EMD, MK B I BE "
DS R OB K S KR [ O AR A TP LA B
DA R AR IR RS S —T

A (O R RE, A FEEDE THAROLN, WlG A TIIARUS
DR FLI, (TRID B« REHEHFBND, Tx (LERIAIZ
A FENBRESR EO A THEH SN TV 55 AN, %R siem
PRERTILEBRELTEL, AKD TR, RERVSHERLEDTE
WBIRICH Db, BEEEICH L THEE AR BE RT3 ¥
Exbh, BHvIREHVBHHIAIORMERICEZDERIIOVT
BRMULE,

[t H L) ER(18m), E#(Gm)CSTBL/6 A RIidH falkh, B85 i
(TI-41, TI-48) BLEfaA%HE 57 A M B MRS E-. RFEHALLT. @
THHER OKE. flE, K TMOMMIZOV T Dopamine(DA) .
Serotonin(5-HT) R & DR B2 L IMNE /T I OE % EDC-
HPLC Mt @Y A HA B RER L R e
[#RBICERIOITHBE  MHE(LLL TOLTER &, 5 B0
Bl Z I S~ AM CTHEEZEDTN BAHHAOHRITAL
nimote, @QBINE /7 IV e BUE. 5. SR THiomnzEke
LTC. Norepinephrine(NE)2 ED B, 5-HT LEDKEY, DA LED
ks BN EZHEICHITHHEELM D HDV L MAPHMEZLN
1o BEMAORBIT, B TI48 BERCHRMNBLN, HEBNT
NE LEDCMM . S-HT &, DA LEDORY B CHMIHILE~HE
B AR LT, MBI LR TR TIE, NE L 2O EIH R, S-HT BTH
B RLEAS, DA SEDRBMHRIIIEENALN DT, @
B HTE B E Y AR BEAD Thl G Th2 BICBITTD
AL, T MR R C, EEIETIL Th2 RIS AR A DIIHIA A5
nr,

MR TI-48 B LB~ ZADBINE /T I BOME R
1=2inh, BHMANREROL RO THERICHSOVTLEE D RE
LHTENHALN IR T,

[Keywords ]Japanese herbal medicine, Brain monoamines, Immunity

JP—38

J

Different age-dependent changes of noradrenergic
innervations

Wataru Matsunaga, Tetsuya Shirokawa, Kenichi Isobe
Basic Gerontology, National Center for Geriatrics and Gerontology

The locus coeruleus (LC) is the largest nucleus of noradrenergic neurons
in the brain stem, and its neurons project to many brain regions such as
the frontal cortex and hippocampus. Our previous electrophysiological
studies suggested that the projection from LC to the frontal cortex and
hippocampus is gradually decreased, but axonal branching in frontal cortex
15-

17-month-old. Therefore, we investigated age dependent changes of .C

and hippocampus was increased dramatically between to

noradrenergic innervations in the frontal cortex and hippocampus by

immunohistochemistry and western blotting analysis of tyrosine
hydroxylase, noradrenaline transporter and Glial cell line derived
neurotrophic factor(GDNF) expression.

In this study, we used 6-, 13- and 25-month-old male F344/N rats. The
density of noradrenergic fibers in the hippocampus reached maximum level
at 13-month-old, but not altered by aging in the frontal cortex. Moreover,
western blot analysis also showed some difference of aging pattern between
the hippocampus and frontal cortex.

Key Words: Locus Coeruleus, noradrenalin, hippocampus, frontal

cortex

P —40 Diameter of the cerebral cortical parenchymal
microvessels increases during stimulating the
nucleus basalis of Meynert in adult rats.

S THF, WML, NESZ, HEim

WA E ARRE BT &) - AN A —T

(B8] =4 KA b (NBY) RIMA KA REANMEOIES S &
BT LOERERIETDIAMNT, 7 v FIIBTEREORENMT O
FLERAY NBM BB IS B0 8 9 R REN RO L 0 @7,
[FEE] sk Wistar &5 > b (5 » A& 2\ 7, urethane BEREL
A LFE T CHiTE KA B L% laser Doppler MKt THIE L, NBY
BRI MR LT D THER % TR THY i situ
T 10 DRBREE LTz, BE XK TFISHY LIRS £ 60 um
FAEEKEAED ). SRS 100 Mo mE (RR/AEER<I)
OBFHIMBER A HIEHR L/, TSR E L TRbMfmERN o
HOHERMEA ARH AT, REMNME O TEHNEENE R LT,
[R5 S] NBM A O TR BB L o TR AT ML D D 139+ 1 7% 970
L7z, NP G R RE) B OX NBM AP [EE L7z B WL 1. 9~
26.2 pm, BN 4.5 pum O AHVESIMi AT LT, ST (MPE<12
um) OEEIPIERIL, NBM FIBEE (5. 5140. 33 um) D FF HSHFHARE (4. 93+
0.23m) LD HFEIS(~12%) K& otz

[E£] LLIOS3, NBY B0 o KSR RN T o MR
A, MR FMICBIB &R KB ERN T LR L M35 2
L&A 5, NBM S oM N ENENIL KL, RMEROHN %
BHICL, KIEBATANME & SRR HEROEME L6 L, Bl
1HLB5# (Hotta er al. Jpn. J. Physiol. 52: 383-393, 2002) (#4535 &%
Zbihd,
Keywords:

cerebral cortex. parenchymal microvessels, diameter,

nucleus basalis of Meynert, stimulation, blood flow, vasodilation.



J P —41 Age-related changes in growth hormone (GH) cells
in the pituitary gland of male mice are mediated by
GH-releasing hormone but not by somatostatin in
the hypothalamus.

Sachi Kuwahara®, Yasuhiro Tsukamoto”, Shin Tanaka? and Fumihiko
Sasaki? ("Laboratory of Veterinary Anatomy, Osaka Prefecture
University, ?National Center for Geriatrics and Gerontology)

It is widely acknowledged that secretion of growth hormone (GH) declines
with age in animals, but the neuroregulation in age-related GH decrease
remains controversial. Using immunocytochemical and morphometric
methods, we examine changes with age of growth hormone-releasing
hormone (GHRH) in the arcuate nucleus, changes of somatostatin (SS) in
the periventricular nucleus of the hypothalamus, and changes of GH cells
in the anterior pituitary in male C57BL/6) mice at 2 months old (2 M), 4
M, 12 M and 24 M. The number of GHRH immunoreactive (-ir) neurons
decreased significantly with age. The number of SS-ir neurons did not
differ significantly between these all age groups. The volume of the
anterior pituitary and the number of adenohypophysial parenchymal cells
fell dramatically from 4 to 12 M. The proportion of GH-ir cells decreased
significantly with age, and in absolute number from 4 to 12 M and in size
from 2 to 4 M and from 4 to 12 M. These results suggest that the
reduction in GH-ir cells in male mice is modulated by the reduction in
GHRH-ir neurons, but not by SS-ir neurons.

[Key words] C57BL/6J, GH, GHRH, somatostatin, immunocytochemistry

J P —43 Age-related brain pathology in SAM mice:
Cytoplasmic ubiquitinated inclusions and nuclear
DNA damage
BEIEA, R, TREG—, HiEET. BIFRE,
WA, #8118 5
FHRDLE fan=— RBEREHFLT HEED

ZBLREETTNL=TIZROVEDTHD SAMPIO X, MERICEEY S, KIS
HD%F-BBROERLRDITHRELHOF TR EL B RRBIET
Do SAMPIO DSNIRELL T, HIRENZE X F (L Ef AlkL BN DNA
BEOFHHEMBRMEITo7, SAMPI0 &, E# Z{LaHELT, SAMRI
& C57BL/6 D& Az AV 7=, HAKORMICIE, =0R% T T T
WHREEL., RF74PRICTER RO AL FF AR
R BE{Tol, DNA HERIICIT., 10550 =Y I THMEEL, 22
7749/ £ TUNEL %2177, TDKEE, E# SAMPI0 THi,
HIRBENIC2EXF AL HAREE TH=a—or B KE6h, 20
KiImsL i mmir, BAKIZ2 AL 7000 IAEHA ITAE
F6C. PAS Rl SyIME THALIAMI B LA I3, =2 —0
T4TAN F7, ABLEEME Chot-, B AL, RNIF, Wi, Rk,
KT, PR, SLREF, MR, ATERATEFICHIEIC RO, EHRIC
AL TEXKELIZYRI RF L LD Ml % R LT, —J5. SAMP10T
i, ASRATRE ., MRASHT, QUK. TR, Rk, R THO=a—or 0
FZIC TUNEL BBHERAVMER IS ML TS, LAL, BIBIERKIZIEIE S
T TRV RZEIL TR0, U EOREIIRBGIE R, BEK
T, AR A TDIEH 0. Eih SAMPI0 OEBHFTE R 5 LW
DBHLEZD, o, KIBGDRFBICEEED, MAFRE~LILKT 5 D
BRTNAY A7 —HOBES i LM H o TRKE,

Keywords: brain, limbic system, prefrontal cortex, neurodegeneration

J P —42 Comparative study of hippocampal synaptosome
proteins between young-adult and aged rats with
2D-PAGE

ollhieh' | |Lrhgle, SRAHENS, SIAHEY, SRR, SIS
FEHEN 2 BEER (| BEANSFITRER, 2 Teivd A AP AR 3 H
P 74T A SENIF T T A—L)

B2 T ETICHESUR SR RIUL 77 L 20 o MER B HREETH
5, FyMEBICBVL T T o RAROY 7 VO R EN #LICHE
ELT52E, TN T T RARER EOZ FORILTHH L RHL
Tkl EZTAESYMER LN 7Y — by #BIL, E (9 A
i) LEH (30 AR ETREARDORBRILYDIIREEEL TV DD
A, 2D-DIGE (k0 eBiRtL, BLLIZE R EIZOV T peptide mass
finger printing(PMFI_ XV I@ &% R A7,

BEMETERT7YMEBXD TN — LB ERHNL. ThEhi
Cy3., Cy5 i THXATBLIZ, CNOXRIRTORELE—-FANT2 K
FTRZKRBEITo7-, 4578E% Master Imager (- &0 3B 27— % HDIA
H, BEWHEEREEZHERMLIEEZAS, 24 ARYMIBWTRBRAROSE
BN RbNT, ZITHV | BT 500ug DEAHE 2 KTES K
WL, BXETEELIZZAR Y MEFUIL T AXIMA-CFR 2V /2 PMF ik
DREATL ., 19 ARYIDRIEIRI LI, WL, 2 DDARYMIOWTH
post source decay mode |ZLDT I /BERLFIDMITLIT 1=,

[BIEL-E AR actin R T-complexl &\ 7= actin DIFNE 72
YiICHDARFAREEN T, EHTFYMTilactin DRBM EHL, ¥
DR ALREIMDDNFORRAMEBETLT I, B{ILOBRTY
FTADRRE DT AF I PIELL T B Al ARSI,
Keywords: aging, synaptosome, 2D-DIGE, MALDI-TOF/MS, PMF

J P —44 Accumulation of mtDNA A3243G mutation in brain
tissues

SHiF Z (RRCK-E-A%), (MH5—, BAREE (A E AH-
MG MLERG), TN R OREK 7Bt R

Ih=FY7DNA (mtDNA) Tit, Miic L5 5B B2 K L DB
AHEINTEY, BREFOMBREDO RERF S YPHIA TS,
Reid 3243 BOKEN A D G ICRZER (A3243G) ICKHL,
RELAEH CHALN BB REE H O TN ELIC OV TRMLTE
A, LELHICBIAZERBMBLLL ICHERTHERHSILN -
7o A EIIREMREIC OV TRITL, AEEKARDERRYIISVTE
MU,

Bk 36 6, Lot 27 BlOfs- A %A R AR EABEIRIRL, DNA
ZiHL, mDNA DAL 3243 #&1r 200bp DM} #PCRIC
THIWEL, HIBR®ER HaelliZ TYINTT 5, i leOINTERALIC LB/ &R
R DOLREERLTERRELS,

HHEICEBVTOHA, ABICHITH A3243C OFHEIKAEICHT
DERBOEHIOGH EICWH o7, MHELICOVTIE, BE KA
REbicBHONLY T, ARICKHITAE RBLB TR LO W EA <
Telh, HBICADHMBmARLE,

LHEIZBIT AR AHE AR OEDEIIIFALA O RS RO R
AHD0H, BEATORBIIMENEL TV O», REIIAE, ikt
L, mtDNA OHOERICLERL TRMNLTVEZL, TAY /M=
—RNGRERECIIMERNMOTHIEN MONEY, FRNATIC
¥i15 mtDNA A3243G OERBIBERKLOAOHMMEOFEL,
S>TWBAIREIELH D, & B KD ERTNICIIT AR I L U AT
DFTRZEBRBALTERLEL,

Keywords mtDNA A3243G B AR KAR MEEL
BEE



JP—45 The  mechanism  of  ncuroprotection by
propargylamines

FUTET MM RGIENREY— ECRMESET (RS
KT LR GEMR Y — BLBIEIRD (AR
Bt — WLEEGERR Y — BT

REES

( A #Y) propargylaminc (L3403, M¥ B RIE /T I BHERE# (MAO-B)
DOIRFEREL THIEERIAS, BEA MU SR s U= bR (36 1)
RAFME R ELDIED M E B LU RO LR TR &N
T&7=, Propargylamine (LA L ARG OBIF 2N 4D
ZEEAMEL TR AT,

(7 i) b b F MMM T 5 D SH-SYSY A K &
N-propargylamine-1(R)-aminoindane (rasagiline) OfF7E FIZHF%L, b
BRIRBICIZ6KH 737 mRNA O% (k% Western blotting, ELISA 14,
RT-PCR, gene array (TR LIz, Eiz BN - OfEME(RIC SV THE
Western blotting & ELISA & VTR & 177,

(R555) rasagiline 1AM RPFEISIZZORET-TRO BB EZQMNEYE
720 SNODOBZFONTHHHI, HiT K= RE 3 ThD bel-2,
bel-xL R THS glial cell line-derived neurotrophic factor
(GDNF) H#EHHFTHD NFkB DiFHLEML TV DIEAHLMNE
ootz

(%%2) propargylaine {LOIIRIBINOEE AN T EiFELE R, MR
[EBEAREED LK R MR OO B & A JE B AE R 2R LI g
252,

Keywords; M5, #5252 4F-, propargylamine {L&#), b= FYT

J P —47 Distinct expression patterns of calsyntenin family in
cerebral cortical neurons treated with B-amyloid
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JP—46  Appearance of f-amyloid-like substances in rats

caused by oxidative stress and aging
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J P —48  Alzheimer’s disease and deiminated proteins
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Summary v

Genetics is a powerful approach to dissect complex biological processes, such as aging. It allows alteration
of a single gene function in vivo, and provides definitive functional assignments. Drosophila melanogaster is
an excellent model organism in which advanced molecular and genetic techniques are available. Here, I re-
view recent studies on genes critical for longevity determination in this species. Genes belonging to five
functional categories have been successfully demonstrated to be capable of extending longevity either in
reduction- or gain-of-function mutations. Among these are, 1) Antioxidant enzymes: Cu/Zn superoxide dismu-
tase (sod1) and Methionine sulfoxide reductase A (MsrA), 2) Insulin/insulin-like growth factor (IGF) signal-
ing pathway related genes: Insulin-like receptor (InR), or a null mutation of a insulin receptor substrate
(chico), 3) G-protein-coupled-receptor: methuselah (mth), 4) Energy metabolism-related gene: I'm not dead
yet (Indy) encoding a tricarboxylic acid transporter, and 5) JNK/SAPK stress response pathway related
genes: POSH, bsk (Jun N-terminal kinase, JNK), hep (JNK kinase) and puc (JNK phosphatase). These
genes and signal transduction pathways are evolutionarily conserved between vertebrates and invertebrates,

suggesting that their roles in longevity determination may also be conserved.

Key words: Drosophila melanogaster, longevity, antioxidant enzymes, insulin/insulin-like growth factor path-
way, JNK/SAPK stress response pathway
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