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B—DETMILTF o Kt RLTRE Kiftwv A& HbH T
{EoT IR - BAREE L= A THD, THREXII~V AL, ML At
JEDEF NN CIIIREE(LE RIE T D05, SISV T F U RINEHAT
A& B#EELLICMFaL AT O—ARTGORIME &4, ZOWHHD
BARELIZ MK LT, TREXR BT R A<M DL TV, 202
LRV F U KMIE#EIZ AR B0 B EHDIZE OHIBRE{L
{ERZLOIEARIMEL TV D, HER, 7HREX ML/ F o2t s
TAREMARBE{EAELL . U/ F U RBIIRBI{L AR+ B EA0REN
T2o NMZBWTYH, iU 7 F U A EIARB ROV R LB e M MY
X TWB,

5 2 DETFNVIIERAN AH M ThEHerpk KPS E-THREX S+
JATHD, REVHERCEARE (L RIZERAM RIZEHINTEY, Zh
MBARYAEFHEORIH 2> TWABIENHEIN TV, ERARR
EATHOHerp XIS HALWARE LD BAMBIINT, Z0FET
ATHE, BIAREE LM F1HDIL — 1 45 E T-VCAM — 1O B RS
FLTHY, MRS RUI BT D RIERED DK EL —BITERAM 2
ICEDHAEINTVBEEXON, ZOIEMILMFEIZBITE 1 RY
ERHERIUERLEIM L,

Key words: atherosclerosis, diabetes, leptin, ER stress

7 EELRBIEPHREASE

k& FHET
SO A f A BRI 4 A R e —
(R SEER S R SR S EMRRAF I > 5 — S

B REHE A E IS AT 2R R RSB ORI P
AN THD, o T 4 BIBOTUFRAVMNIAL 1 I 2 52
ARFAL AT B 58, FROITREMENICH 50 A HEMA T
Uy, E{LLRBLIC N BAEMR 2V DT — =123 DT ORI O SR
RoomRIzHhsd,

Lo LeAin, A RREIEEOT T LD I B 5 & %
Eh, Ry AMIBOLIREF A ERIILLAKEL T, RELRFL ~
NTOEBRHPOLFL LT, [ChM{REMEEZ R T 581, K
AFRE—F 4o 7 REROMT RV ITHToNT, BiREFNLEHTS
LB EENDHD, I THELROMF MBI EHEINS
probabilistic Z2IEHEF RO SEIEL, EHMELOB NI RIS
NAZNIZMAZ TESICE A -7= stochastic 2 XHE R BlCERL
D0, ZUEMD ALK RSB ORBIERDOE(L LML, SHICA
BN EROISBMEEIEM T ALl L o TIRM UL RBE B RIS
AA=—H— FRQEF EOMUORZALRLIZOWTHEMR D
T U IIT DAL LI,

% —T7—K:Gompertzen law of mortality, 4 {& R#IE %

6 HEO&E - BRAENEET SMRELORERF

PR
LK KSR KRR A TFER GBRUL Y 99)

B2 ORI Y A7 AQORME W EMERZI S, B
BREEIC RIHT 5 ATE SR OMIL A RS QB TH 5, @870 B
LW - s, BIREEHEICE S ANERM A L, BROKE
HE& QOL i) LICHE4 5 Z L3R Rt b ARvy,

HRTIRE LD MR BEIZ SV TIE, NERHLERAIC A e 0 AR &
nTwa, 34bb, MERKRENGHED, L LDL OV A
Hekd=wrza7r—y (Mp) OKE, KiViBiR (fauy streak) O
FeRk. EHIBAROMMA EO—linA Xy b TTT—7 BBRE
n3, CO7F—7OBEFERLLEHELRZT, L2AT,
f{L LDL 1X. MERMECOMIREES > /328 P-ZY a7 aFA ]
[B2GPI}) RMFMBFTHEASND CRIEHSY 737 (CRP) ¢&
ERMERERR LiP s 5720, Zhofakomp g
X, BN T 5 IAREE (Lo Mt R~ —H — 2R Y 1 B,
¥, I oAk L 1gG Hip2GPI Hitk & OREBA KN, FoySH
HREMLTMOICIRDAEND Z &8, a0 H SRlEsp TRy
URRIA R GRE) (21T ATARMRORIERNTH S LHEREN
5. — 17, H. pylori 8B\ & > THIGHUEE T V< 0 2 CIHARBEIEA
BEICHURT 5 Z LR ERS. UL, H pylori hi ¥ HSP60 {2
45 Thl FROLRGEAERICE S, BUE, HARIC L HRRIEDR
IZOWTEIKGT X RREERPTH D, £, MRRERMHINIHN
{8Iz & HBHERL L MIRELIC >V T HEBR I TV 5,

[HRO ¥ LN EEREREE TH D h IR PIEIC L v £E-
SN RsELORBIL, FETHE L, KERMTH S, (Keywords:
MAREE(E, #Y IREIAKIEREE, 18R YyE, 8L LDL. HSP60)

BNRAFBIEBEAFF O URBEDOEEL
- MKEREREBISHITS missing link -

JEFFIESR, [ Pdrp A
IRKERERE WHE TR o7 1-H B R F IR

8

Y AAF AT BRI 4 RERBESI SRR, TodEo X T
HHEBBHE KRBT/ (ARR, AT A4F R HK) ~ofGLED
TEEEZ LTV S, ARR 37 AF X BUEIY CRUOH B EY
. PTLERFRHFERILAKFES (PAH) k> THIEELESN, 0
HOMEER ML TS, F3afBITIIHIRD Y A X BB LR
YL B0 PAH BRERE TN, 275204745 AR TEHELHERRL
THIBTELR, B~ X DRESSA #£ (Anal Biochem 2004, 2005) &4 fi
1=’ AFT oA R, #5391 K5 OFICE NS AR EiE{LED
E IR IREITV Z 3B RICIZED THL RV D ¥ 44X 2 bR
1, T2bh AbR TEHELRENSTEET B L2 5A L 7= (Cancer Res
2006), E1-F AA XL KBS (DRE) DB # FTRUMB T A A7+
A7 78—V ERRI BN A 2=+ X (DRESSA =7 R) & L,
FEEME o L UM BIMUEIZ LD ARR OEHGHTEIHEA LK THERE
BRI LL (Cancer Res 2006)

fis) TEL DO RAEMUGERR T O HIBHIELFCIE DRE A{£{EL, AR @
EHELIC XD REEREY A b B A2 S AMDA TR, rBNALFOR
BAHHIND, F/- AR OFATFIE(LAVRBE, RIE, REREEE
BYHZ83. 8IS Tg vV AEFHWRHICEDHOMIEh TV S, A
BT, BEHCHBOTMEBELLICHBICRBET S/ 2 OFB $
THIRM. BIEPARPEMIR B, DR RORIECH ALY T, y3=2
BIZEENDH AF %2 BT ED ARR DFSIEDTEMEALS, S
B LY AAF L D BPEAD =X LEFRRABITAS . MEPERREERY
BHIBDRIEIH G BHELEIZOVTRLESVY,

Keywords: MM, & A7 % L ZF I (AMR) | FE4, 44, COPD, BhAREE
it
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K-01
Molecular and Systems-Biological Evidence
for Molecular Inflammation during Aging
Hae Young Chung, Seong Eui Hong, Eun
Kyung Go, Ji Min Kim, Hyun Ae Lim, Hyeong
Kwan Lim
College of Pharmacy, Pusan National
University,
Gumijung-Ku, Busan 609-735, Korea

Oxidative siress has been proposed to be
a major cause of aging and many
age-related diseases. Induced are chronic
diseases such as vascular diseases,
atherosclerotic degeneration, diabetes,
senile dementiq, arthritis, tumorigenesis and
inflammmatory disorder. One recent interesting
view, supported by accumulated evidence is
the possible involvement of pro-inflammatory
reactions that underpin these chronic
disease processes. Based on available data
and our own observation, we recently have
proposed "“Molecular Inflammation
Hypothesis of Aging” (Ann. NY Acad. Sci.
928:327, 2001; Micro. Res. Tech. 59:264, 2002).
The purpose of the proposal was to stimulate
research endeavor toward a better
understanding of the molecular bases of
age-related degenerative process and
oxidatively stressed condition, i.e. aging. The
basic tenet of the proposal is under incessant
redox imbalance, various inflammatory
proteins are induced to make cells and
tissues to be pro-inflammatory conditions. The
key player involved in the proposed
mechanism are the age-related
up-regulation of NF-kB, IL-1, IL-6, TNFa.,
cyclooxygenase-2 and inducible NO
synthase. The strongest evidence supporting
the proposal came from the ant-oxidative
action of restriction paradigm, by which all
the proinflammatory activities and
attenuated. In addition, the biological
systems and regulatory network in aging and
CR were investigated via systems biological
approach based on the large-scale data

compendium. We identified 478 aging and
586 CR transcriptome supported by literature
evidences or microarray analysis. The Gene
Ontology analysis revealed that the both
transcriptome are strongly related to immune
response, lipid metabolism and cell adhesion.
Functional modules analysis also implied that
lipid metabolism and immune response are
closely related in aging and CR with the
opposite manner. In order to assess the
regulatory network, we identified the
putative transcription factors governing the
up- and down-regulated genes in aging and
CR. The importance of the putative
transcription factors is also supported by the
coherent expression profiles between the
putative transcription factors and genes.

In conclusion, it is becoming clear that
the inflammatory process is intricately
involved in the oxidatively stressed aging
process and anti-aging intervention from
biological and biocinformatics data.

Key Words: Aging, Calorie restriction, Systems
biology, Mouse transcriptome, Network,
Computational analysis

K-02
Chemopreventive and Cytoprotective Effects
of Some Anti-inflammatory and Antioxidative
Young-Joon Surh
College of Pharmacy, Seoul National
University, Seoul 151-742, Korea

There are multiple lines of compelling
evidence supporting the association
between inflammatory tissue damage and
cancer. A new horizon in chemoprevention
research is the recent discovery of molecular
links between inflammation and cancer.
Components of the cell signaling network,
especially those converge on the ubiquitous
eukaryotic redox-sensitive transcription factor,
nuclear factor-kappaB (NF-kB), have been
implicated in pathogenesis of many
inflarnmation-associated disorders. A wide
variety of chemopreventive and
chemoprotective agents can alfer or correct
undesired cellular functions caused by
abnormal pro-inflammatory signal



transmission mediated by NF-kB. Modulation
of cellular signaling involved in chronic
inflammatory response by anti-inflammatory
agents hence provides a rational and
pragmatic strategy in molecular
target-based chemoprevention and
cytoprotection. Induction of phase-2
detoxifying or antioxidant genes represents
an important cellular defensice in response
to oxidative and electrophilic insults. Nuclear
transcription factor erythroid 2p45
(NF-E2)-related factor 2 (Nrf2) plays a crucial
role in regulating phase-2
detoxifying/antioxidant gene induction.
Many antioxidants derived from dietary and
medicinal plants have been found to
activate this particular redox-sensitive
transcription factor, thereby potentiating
cellular antioxidant or detoxification
capacity. Keywords: Chemoprevention;
Cytoprotection; Phytochemicals

K-03
A protective role of interleukin 6 gene in the
trimethyltin-induced neurotoxicity and
learning impairment
Tran Phi Hoang Yen, Eun-Joo Shin, Jong Seok
Chae, Toshitaka Nabeshima#, Hyoung-Chun
Kim
Neuropsychopharmacology and Toxicology
Program, College of Pharmacy, Kangwon
National University, Chunchon 200-701, South
Korea, #Department of Chemical
Pharmacology, Faculty of Pharmaceutical
Sciences, Meijo University, Japan

Acute exposure to trimethyltin (TMT)
produces a behavioural syndrome that
includes tremor, convulsive/epileptic
episodes, and hyperactivity combined
learning deficiencies. Recent evidence
raised a possibility that interukin (IL)-6 plays a
role in the neuronal repair mechanism. In this
study, we observed that TMT produces
convulsive behaviours accompanied by
degenerations in the dentate gyrus of the
hippocampus in both IL-6 (+/+) and IL-6 (-/-)
mice. TMT-induced neurotoxicitiy was more
pronounced in IL-6 (-/-) than IL-6 (+/+) mice.

Conisistently, TMT-induced neurotoxic
changes were in line with the finding on the
memory impairments. Pretreatment with
recombinant IL- 6 attenuated TMT-induced
convulsive behaviours, neuronal
degeneration, and memory impairments in
IL-6 {-/-) mice in a dose-dependent manner.
Simultaneously, we found that pretreatment
with monoclonal IL-é receptor antibody
potentiated TMT-induced convulsive
behaviours and memory impairments.
Therefore, our results reflect that IL-6 is a
possible neuroprotectant in response to TMT
insult in mice [Supported by a grant
(M103KV010013-06K22010310) from the Brain
research Center from 215t Century Frontier
Research Program funded by the Ministry of
Science and Technology, by a grant of the
Korea Health 21 R and D Project (A020007),
Ministry of Health and welfare, Republic of
Korea, and by BK 21 Project, Korea Research
Foundation].

Keywords: Trimethyitin, Interlukin 6 gene,
Convulsion, learning impairment, Muscarinic
M1 receptor.

K-04
Interaction of Adenylyl Cyclase 4/6 and
Calcium-dependent Protein Kinase C o/p with
A-Kinase Anchoring Proteins in LPA-Induced
CAMP Signaling
Evi-Ju Yeo!, Ji-Heon Rhim2, [k-Soon Jangs,
Kye-Yong Song* and Sang Chul Park?
1Department of Biochemistry, Gachon
Medical School, Incheon, 405-760,
2Department of Biochemistry and Molecular
Biology., Aging and Apoptosis Research
Center, Seoul National University College of
Medicine, Seoul, 110-799, 3Korea Basic
Science Institute, Gwangju Center, Gwangju
500-757, and the “Department of Pathology,
Chung-Ang University College of Medicine,
Seoul, 156-756, South Korea

We have found that lysophosphatidic
acid (LPA)-induced adenosine 3'5'-cyclic
monophosphate (CAMP) production by
human diploid fibroblasts (HDFs) depends on
the age of the fibroblasts. A partial reduction



in the number of LPA receptors and GiO,
decrease Gi-induced adenylyl cyclase (AC)
inhibition. Since the level of GqC protein is
conserved, and ACs (2, 4 and 6) are
increased in senescent cells and known to be
activated by protein kinase C (PKC), we
suggested that LPA might stimulate AC
activity via Gg-coupled LPA receptors in
senescent HDFs. We also found that levels of
PKC-dependent A-kinase anchoring proteins
(AKAPs), such as Gravin and AKAP79, were
elevated in senescent cells.
Co-immunoprecipitation experiments
revealed that Gravin and AKAP79 do not
associate with AC2 but bind to AC4/6, which
interacts with calcium-dependent PKCs
0J00both in young and senescent
fibroblasts. When the expression of Gravin
and AKAP79 was blocked by small
interference RNA transfection, the basal level
of cAMP was greatly reduced and the cAMP
status after LPA treatment was also reversed.
Protein kinase A showed a similar paitern in
terms of its basal activity and LPA-dependent
modulation. These data suggest that Gravin
and to a lesser extent, AKAP79, may play
important roles in maintaining the basal AC
activity and in coupling the AC systems to
inhibitory signals such as Gill in young cells,
and to stimulatory signals such as PKCs in
senescent cells. Our study also demonstrates
that Gravin is especially important for the
long-term activation of PKC by LPA in
senescent cells. LPA-dependent increased
level of cCAMP in senescent HDFs might be
associated with increases in Gravin levels
resulting in its increased binding with and
activation of calcium-dependent PKC o/
and AC4/6.

Key words: lysophosphatidic acid, adenylyl
cyclase, protein kinase C, A-kinase anchoring
proteins, Gravin, AKAP79

K-05
Identification of replicative
senescence-associated genes in human
umbilical vein endothelial cells by annealing
control
Tae Woo Kim'2, ChuHee Lee'2, Hwa Young
Kim'2, Suk-Hwan Baek!2, Jung Hye Kim!, and
Jae-Ryong Kim'.2
1Department of Biochemistry and Molecular
Biology, 2Aging-associated Vascular Disease
Research Center, College of Medicine,
Yeungnam University, Daegu 705-717,
Republic of Korea

Cellular senescence is known to be
regulated by specific genes in many
organisms. The identification and functional
analysis of senescence-associated genes
would provide insights intfo senescence
process. Here we employed a new and
accurate differential display reverse
transcription-polymerase chain reaction (DD
RT-PCR) method that involves annealing
control primers (ACPs) to identify the genes
that are differentially expressed in human
umbilical endothelial cells during replicative
senescence. Using 120 ACPs, we sequenced
and identified 26 of these differentially
expressed genes (DEGs). Basic Local
Alignment Search Tool (BLAST) search
revedled that 24 were known genes and 2
were unknown genes. The expression levels of
the 26 selected genes were confirmed using
real-time quantitative RT-RCR and Western
blotting. MHC class | polypeptide-related
sequence A (MICA) and cell division cycle 37
homolog (CDC37) were found to be
up-regulated and bone morphogenetic
protein 4 (BMP4) and transcription factor
7-like 1 (TCF7L1) were down-regulated in old
cells. Further analysis of the differentially
expressed genes might provide insights into
the molecular basis of replicative
senescence and vascular diseases
associated with cellular senescence.
Keywords: cell aging, gene expression,
endothelial cells.



K-06
Activation of peroxisome
proliferator-activated receptor-y protects
pancreatic B-cells from cytokine-induced
cytotoxicity via NFkB pathway
Eun-Kyung Kime, Kang-Beom Kwonp, Jin-Woo
Parke, Eun-Chung Jheec, and Byung-Hyun
Parke
aDepartment of Biochemistry, Medical School,
and cDepartment of Biochemistry, Dental
School, Chonbuk National University, Jeonju,
561-756, Korea.bDepartment of Physiology,
School of Oriental Medicine, Won-Kwang
University, lksan, 570-749, Jeonbuk, Korea
Diabetes mellitus is characterized by
cytokine-induced insulitis and a deficit in
B-cell mass. Ligands for peroxisome
proliferator-activated receptor-y (PPAR-y)
have been shown to have
anti-inflammatory effects in various
experimental models. We questioned
whether activation of endogenous PPAR-y
by either PPAR-y ligands or
adenoviral-directed overexpression of
PPAR-y (Ad-PPAR-y) could inhibit
cytokine-induced B-cell death in RINmMSF
(RIN) cells, a rat insulinoma cell line.
Treatment of RIN cells with interleukin-1p
(IL-1B) and interferon-y (IFN-y) induced p-cell
damage through NFkB-dependent signaling
pathways. Activation of PPAR-y by PPAR-y
ligands or Ad-PPAR-y inhibited IL-1f and
IFN-y-stimulated nuclear translocation of the
pé5 subunit and DNA binding activity. NFkB
target gene expression and their product
formation, namely inducible nitric oxide
synthase and cyclooxygenase-2 were
decreased by PPAR-y activation, as
established by real-time PCR, Western blots
and measurements of NO and PGEz. The
mechanism by which PPAR-y activation
inhibited NFkB-dependent cell death signals
appeared to involve the inhibition of IkBa
degradation, evidenced by inhibition of
cytokine-induced NFkB-dependent signaling
events by Ad-IkBa (S32A, S36A),
non-degradable IkBa mutant. IkBp mutant,
Ad-IkBB (S19A, S23A) was not effective in

preventing cytokine toxicity. Furthermore, a
protective effect of PPAR-vy ligands was
proved by assaying for normal insulin
secreting capacity responses to glucose in
isolated rat pancreatic islets. The p-cell
protective function of PPAR-y ligands might
serve to counteract cytokine-induced B-cell
destruction.

Key Words: PPAR-y, cytokine, B-cells, NFkB

K-08

Implication of RhoA GTPase in neurite
formation of PC12 cells and amyloid-p (AB)
regulates RhoA activity

Chan-Young, Jeon, Yee-Jin Jeon, and
*Yong-Sun Kim, Jae-Bong Park

Department of Biochemistry, *Department of
Microbilogy and llsong Institute of Life
Science, College of Medicine, Hallym
University, Chuncheon, Kangwon, 200-702,
Korea.

Rat pheochromocytoma cell line PC12 has
been used as a model to study neuronal
differentiation. PC12 cells give birth of neurite
in response to nerve growth factor (NGF) and
basic fibroblast growth factor (bFGF).
Lysophospahtidic acid (LPA) and
constitutively active form of RhoA (RhoA V14)
impaired neurite formation in response to
NGF and bFGF whereas Tat-C3 exoenzyme
stimulates it. GTP-bound RhoA levels were
reduced in response to NGF and bFGF,
suggesting that the inactivation of RhoA is
pivotal for neurite outgrowth by NGF and
bFGF.

On the other hand, amyloid beta (AB)
peptide inhibited neurite formation of PC12
cells in response to NGF. AR has been known
to be a cause of Alzheimer's disease which is
characterized by neurofibriliar tangle inside
of neuron and amyloid plaque outside of
neuron. AR elevated GTP-RhoA levels. It will
be discussed that the mechanism of neurite
retraction of PC12 cells is implicated in
regulation of RhoA activity.



K-09
Nervous wreck and Synapsin-dependent
regulation of synaptic vesicles distribution at
active zones
Young Ho Koh, Ph.D.
ILSONG Institute of Life Science, Hallym
University Anyang, Kyunggi-do, Koreq,
431-060

Nervous Wreck (NWK), a SH3 domain and
FCH motive protein present at Type 1
glutamatergic synapses as reticular structures
is a Drosophila homolog of human srGAP3
protein, linked to X-linked mental retardation.
Circles in NWK reticulum enclosed T-shaped
active zonses and partially co-localized with
synaptic vesicle markers or exo/endocytosis
components at confocal
immuno-fluorescence microscopy. At EM
levels, NWK proteins localized at the edge of
synapses and synaptic vesicle pools. The
numbers of readily releasable synaptic
vesicle pools (RRPs) in nwk? active zones were
significantly increased up to those of CS.  In
addition, 3 dimensional High Voltage EM
tomography analysis proved that the sizes
and the densities of synaptic vesicles within
RRPs in nwk2 mutant synapses were altered.
In addition, anti-Drosophila synapsin
antibodies co-immunoprecipitated NWK.
Taken together, NWK is important for
maintaining synaptic architectures and SV
sizes and pools at T-shaped active zones by
interacting with Synapsin.
Key Words: Drosophila, glutamatergic
synapse, synaptic vesicle, SH3 domain, FCH
motif, mental retardation

K-10

Increased accumulation of citrullinated
proteins by peptidylarginine deiminase 2
(PAD2) in the mouse model of prion disease
Byungki Jang', Eun-A Kim!, Jin-Kyu Chaoi',
Jae-Kwang Jin!, Akihito Ishigami2, Naoki
Maruyamaz?, Yong-Sun Kim!, Eun-Kyoung
Choi!

lIsong Institute of Life Science, Hallym
University, Anyang, Gyeonggi-do 431-060,
Koreaq, 2Department of Molecular Pathology,

Tokyo Metropolitan Institute of Gerontology,
Tokyo 173-0015, Japan

Prion diseases are transmissible
neurodegenerative disorders caused by the
conversion of cellular prion protein (PrPC) to
an abnormal isoform of the prion protein
(PrPsc) in the brain. It has been reported the
possible role of calcium ions (Ca?*) and
neuronal cell death in prion diseases.
Peptidylarginine deiminase 2 (PAD2) is a
Ca?*-dependent enzyme that catalyze the
conversion of protein constituted-arginine
residue to citrulline form. PAD2 is a unique
expressed type in brain and its cellular
localization was found in glial cells, especially
astrocytes and microglia. It has been
reported that the increased citrullinated
proteins were observed in various
degenerative diseases including Alzheimer’s
disease and multiple sclerosis. To identify and
characterize the citrullinated proteins in the
mouse model of prion disease, we first
investigate protein citrullination in the brains
of control and ME7 scrapie-infected mice.
PAD2 immunoreactivity and its expression
levels of both protein and mRNA were
significantly increased in the brains of
scrapie-infected mice. Supporting this data,
the content of citrulline in scrapie-infected
brains was significantly increased compared
to conftrol brains. Interestingly, we have found
that the citrullinated proteins of varied
molecular weights (15~100 kDa) were more
intensively detected in scrapie-infected
brains compared to contirols. We are
currently identifying and characterizing these
various citrullinated proteins that were
abnormally accumulated after scrapie
infection. This study will suggest a useful
biomarker for the pathogenesis of prion
diseases. [This work was supported by the
Ministry of Health and Welfare (A020007) and
the Korea Research Foundation grants
funded by the Korean Government
(MOEHRD, Basic Research Promotion Fund)
(KRF-2006-003-200287)].
Key words: citrullination, PAD2, calcium, prion,
scrapie, astrocyte



K-07
Reduced compliance of the aged
micro-vessel is dependent on caveolin-1
status
Ha MK, Rhim JH, Son YH, An HJ, Park SC
Department of Biochemistry and Molecular
Biology, Aging and Apoptosis Research
Center, Seoul National University College of
Medicine, Seoul, 110-799, South Korea

In order to study the mechanism of
age-dependent changes in micro-vessel
function, we screened the difference of
protein expression between young and old
endothelial cells in one-dimensional gel
electrophoresis and found 5 up- and
down-regulated bands in CBB G-250 and
identified using LC-MS/MS. B-catenin and
caveolin-1 were observed to be altered by
aging. Their age-dependent decreased
pattern was confirmed by western blotting,
same as 1-D gel pattern. Since endothelial
cells do not have desmosomes different from
epithelial cells, these changes might be
paralleled with a decrease in cell-cell
adhesion strength and an increase in
paracellular permeability. For the functional
study of those proteins in aging process of
micro-vascular endothelial cells, we
attempted to increase their expression with
the respective adenoviral vectors and found
that over-expressed cells of B-catenin and/or
caveolin-1 are enforced with the higher tube
formation capacity than control cells. These
results suggest that B-catenin and caveolin-1
are deeply related with aging associated
endothelial dysfunction and they can play
the role in the improvement of those
functions. Moreover, we observed that they
were negatively regulated each other and
co-localized at certain membrane portion
both in vitro and in vivo. Taken together,
these results suggest a novel mechanism that
might partly explain the reduced
compliance of aged micro-vessel.
Key words: functional recovery, vascular
aging, proteomics, LC-MS/MS

K-11
Impacts of Senescence Marker Protein 30 in
Aging Brain and Neurodegenerative Diseases
Jaewon Lee, Ph.D.
Department of Pharmacy, College of
Pharmacy and Research Institute for Drug
Development, Longevity Life Science and
Technology Institutes, Pusan National
University, Busan 609-735, Korea

Aging brings out the worst in cells
throughout the body, throwing their
regulatory systems into chaotic states and
thereby promoting disease. The aging
process in the brain also too often results in
disease, with Alzheimer's disease, Parkinson's
disease and stroke being the three most
prominent disorders. Thus, current studies of
aging brain have focused on the
age-related neurodegenerative disorders.
Moreover, Age-related changes in gene
expression are also closely related to
neurological phenotype. The present study is
to reveal the novel roles of Senescence
marker protein 30 (SMP30) in the brain. We
employed the aging and neurodegenerative
disease models, and also examined the
genetically modified knock out mice to
elucidate the functional roles of SMP30 in
aging brain and neurodegenerative diseases.
In conclusion, data propose that brain SMP30
may be a novel target molecule to control
neurodegenerative diseases and brain aging,
due to its anti-oxidative, anti-inflammatory
and calcium regulatory roles.
Key words: Aging, Astrocytosis, Kainate,
Microglia, Neurodegenerative diseases,
Signaling pathway.
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P20 Mitochondrial haplogroup D4a is enriched in
Japanese semi-supercentenarians

Masashi Tanaka, Yutaka Nishigaki, Noriyuki Fuku, Hitomi Ueno (Genomics for
Longevity and Health, TMIG); Yasumichi Arai, Nobuyoshi Hirose (Department of
Geriatric Medicine, Keio University School of Medicine)

Since mitochondria play central roles in oxygen metabolism, we analyzed
the association of mitochondrial genome polymorphisms with longevity.
The study population comprised 112 semi-supercentenarians (SSC; age >
105 years). The haplogroup distribution in SSC was compared with that in
5832 Japanese subjects, including 2906 subjects in Gifu Prefecture, 1503
autopsied cases at Tokyo Metropolitan Geriatric Hospital, and 1423 health
elderly citizens in Gunma Prefecture. Although most of haplogroups
detected in Japanese were also detected in SSC, haplogroup D4a was
significantly enriched in SSC compared with the general Japanese
population. The frequency of mtSNP 14979T>C (Cytb: I1e78Thr) defining
the haplogroup D4a in SSC (17 of 112, 15.2%) was significantly higher
than that in the general Japanese population (477 of 5832, 8.2%; P = 0.014)
with an odds ratio of 2.01 (95% CI 1.19-3.39). The frequency of
haplogroup D4a in male centenarians and SSC (7 of 35, 20.0%) was
significantly higher than that in the general Japanese population (P =
0.022). with an odds ratio of 2.81 (95% CI 1.22-6.46). We previously
reported that haplogroup D characterized by the miISNP 5178C>A (ND2:
Leu237Met) was associated with longevity (M. Tanaka et al., Lancet 351:
185-186, 1998). The present analysis revealed that haplogroup D4a was
associated with extreme longevity.

Keywords: Longevity, semi-supercentenarians, mitochondrial genome,
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SRR, BRAFL, G Y], PRSI
IRS e FE G 4 — i W MR AMERF 7S

HURLEALIL, a7 02 HERRJA P LEARTE (kIR S, GO M) LIk SRien,
VIR BRIFAR T Isb RS TR A MO HETT 2 A AT PR IE L IR IBL
LTERSH, A MCEHERRIGAEER P ARSIV EHEN
BIERFBNTVD, RBFR TR, w7 AH L TSR RiEL v
T,y W AR A A I LB IR RE MR B2 R R C& DY
AT LEMRLIZ, SOV AT LERLIZVRARETIL. 3 B %A OlHiE
BEBLIUCRRROMBHMICHS VT, REE~—I—THD
SA-B-galactosidase EPENBEIREHL, 1 # A BIRLIRVTEIEE LI,

-J T, ZOBK TV TRz T TUNEL BRI
Ehfiemotz, ¥ HETAHEER (R BRE) TV TR,
SA-P-galactosidase TEPEIIWHLNRD -T2, ZOZENL, BIENLAE
(ENEFARIEIS, HDHRRO FRARRIC U THER B2 /A HILH R
ez, AR fLIC KO HORSERIBICH D A IR A RIA B (4
DEBRICHOVWTIIARB THDH, AE, HIRZ LA RN BT DR
HIHBB THOLEZLRTVAIENS, At HIRaMERE (LIT M
T DRI L DL OEE ORI, 4%, MKaE{LL 7 miRia s
FEUBREIC B 3 B R AT L FikiRR oM E{LLME R b7 —
IOMBUDWTRIRALT,

Key words: cellular senescence, cerebral hypoperfusion, neuronal cell

EFXEORBR. B80T 027 ROBH
P21 GE=8) -KBEFOA7RIEZT0QLULDE
BEOHGEEMRBEL, BELEAWEAT 3-

AN, SREPEE - BRTREE, THCA K, MM, AR
UGB ARG TR BAEINY S DR T — L= S HE R )

[ B )R- b i35y B I IR SRR SN DR, DG TIIANBRIC f5F
AT BRI I LR E R AR ELF TG L TE (2003 EARS
BM), SERZLIL, EMEOKRAK., ATOT 947 B2 FEHREMNEBL
UFERR (BEFE/ FEHRTE) (@it Urz, [RPshe 7 1R el (72 6):
9 40 {51, £ 32 B, 4FHD 0100 5%, 421 81.3 i) KGO UARELOIK 141
W, AMESERBL, 7077 —¥ K/ 7=/ —A7aaki Aih:T
DNA ZflHiL . HIBRBER Hinl | L. Yo Y uyMEIZIDTFalT i
ZUELT, A HAR, 60 1%, 70 5RIL, 80 i%{X. 90 B{LLL D5
BECTHRL7=, SOITHEGIE L HIER A THOLDLIEMIED 2 B
Wt RAT, AROT AT REOHIIC W TRH L, 9o
YR E TR E, MIBSYITICIX Fisher DZRREE IV =, [RY- £7%)
SIEFIR TR AT OT AT B G Hii) O E51% 12.3+2.5kbp,
1L4%2.10kbp T, KA ALV EICT 0T R ED o1, BHOT
g A7 BEDOENIZHV IEO R (r = .897, p <.0001) 328, B AfFI%F
W2 REDT AT HZEIRENT -, AF MO TIE, 70 2L
EIXT aAT B WML . £ OB AEL 80 L0 Mftiieh. A TisinE
13 70 BIRED A TSRO T oAT 2L TV, ZhiZEywTus7 ik
PEENEVRERFTHHILETMETD, £, HHH TIIT a7 REMIE
MAAOHAMERLE,

[Key words] telomere, brain, gray matter, white matter, longevity, cancer
death
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I F OB OB LM IRVAAT 20, U AOAISIEEIC 1T
DIEMEEZICAS T AMBROMOIER AL, HEOME RN
v, M/ MROSUISB L ~OBEEIZIEEY, F PR, ~o077—
stz H ARG R MRRO BRI~ DM 2 DAl Rl &
ExH6NTWA, ChbO M MREMERRLI&. y7F /%A
b, 77 A7 o AR HUEIB{IE B, Bl ERIENS,

51 6B M LA ML FEMNSB AL T B AT N ERO M s RSB LS
FWICRL T, FPERICH T 2 RE SR U Thh, Al S
OB ICHEIBMEARE TG HOWVILLF I ERITANSZ R85 L
Vo ls PARAO @ E A LE N TWS, R biIEmi~T R EB13 540
RoOBRERBEL:,

HRIIEE, BB~OAEMAL, R F 3 MF T — 2 ED=TADT
WSS A L BERAR IS THIRAYEIZE. MIKRBLE. ffeffiic kD
RABLIERZ 1T o, MU LF PERBHGAII B LT 20~
77— BREESTER, MDA LE M~ TR ~T, Ml
AT, FPERICHT D anti-Gr-1 HLA T A& LE+DL, 3§
W~ ATIEABERATIONITES I, —J7 | FHB~Y A TR
HRBICHEVEMNRON e 212, ZOZEMSGE~ T ADORSTHE
ISAF P ERAS L B e D EAVHIBL 72,
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CuZn-S0D R#BIXFRYRTO T4 > BDSEESI
R L. FR~OBULBERERET D

WAHE 2 L B agii e
VIREANTE B{LY S b AT —H— RO LR BB, T AH
HEBT. A AL AAS
TEMERE RIS L DAL AL AT E (LR 4 2R BO L HRFIREE

ZHH TS, APV TIEHERE# L SOD SO HRELEEHRIZ LR
BEhEREND, AR, ABMICKHIKE SOD(CuZn-SOD) .k
Ik RY7 SOD (Mn-SOD) & Kifl&t o7y R & VA& T, Hild
BEIIb 2 FY 7 CRAELIG MR FBARIC L D L 72 5%
EZAMBRBIEEENHELE, IFHE%RA Mn-SOD Xiiiwv A
(liver-Sod2™) , CuZn-SOD K=Y R (Sod ™) . BLUZHD 2 TR
< AL, PR A ALY, BLUAREOMIT T,

AFBEO Oil Red O RSB, Sod!" LU0 2 WA =T A TILA AR
HHICIRBOHRDRD ORI, — 1, liver-Sod2 IXATIZ AR H AL
WHLNIeh o7z, EFFEPOMN 7Y EFAN(TG) & ReA ML LIS
B, SodI" BLU 2 BRA-TAD TG & BT liver-Sod2” LB Rlwy 2
LHBL T 2 (EOM{EERLZ, MROY/—FEEA TritonWR1339 42
BIZED ML~ TG FUHEEEZ BE L8R, Sod " BLU 2 X~
Y AIL liver-Sod2™ LB AR R L H# L T TG FUHEE A4 90%4MHI &
NTW =, SRODOERMS, YRToF £ I ROETH Sodl” Bk
G 2 MR =T RN~ DORE FHRO KRR THHILIRMEE NI, IF
BOLDYRToT A B LR ERZBST7TRVRToF (2 B k%
AL/ Ty METRARTELS, Sodl” BEU 2 TRB~=D2OMERE
KURFERH TV RANTEA L RIS o fz, BLED RS, Hifa
ABIELAN ARTRYRT 0T A B ORRELT-LL, IFB~DIEE
A RETBILAHLNLR ST,

P24

P26 Proteinuria reduction by dietary restriction initiated
at old age: Megalin and cubilin in the kidney of rats

oKeiko Odera, Sataro Goto and Ryoya Takahashi
Department of Biochemistry, Faculty of Pharmaceutical Sciences, Toho
University, 2-2-1 Miyama, Funabashi, Chiba 274-8510, Japan

Urinary protein, in particular albumin, is often used as a marker of
renal functions. The glomerular filtration barrier plays an important role for
preventing the passage the plasma proteins to urine. However, it has been
shown that proteins particularly albumin, are present in appreciable amount
in the glomerular filtrate, even in apparently healthy individuals. The
uptake of albumin in glomerular filtrate by the proximal tubule has been
shown to occur by a receptor-mediated endocytosis involving megalin and
cubilin. We previously found that the dietary restriction (DR) initiated even
at old age reduced urinary proteins (mostly albumin) within several months.
In this study, we investigated the effects of age and DR initiated from old
age on the amount and cellular localization of megalin and cubilin in the
kidney of rats. Although there was no difference in the amount of cubilin
between the young and old animals, the amount of megalin significantly
decreased with age. The late-life DR increased the amount of both receptors
in the kidney of rats. Immunohistochemical study revealed that megalin and
cubilin were predominantly localized in the brush border membrane of
proximal tubular cells in young rats. Although both receptors were diffused
into the cytoplasm in the old rats, the altered cellular distribution of both
receptors were partially reversed by DR. These findings suggest that the
reduction of proteinuria might partly be due to the increase and change in
cellular localization of both receptors by DR.

Keywords: megalin, cubilin, proteinuria, dietary restriction, albumin

Insulin/|GF-1 & F+ L BAFHRETF
WD repeat protein 6 MERE & fEHF

FREM RS & FEXRE MR A BR K BT, HEE
ELEAER. BER—. TN
BHRERPREERLRANRUBRGES

[ B9 K FEIER LN 2L DOREIZIR Mb->TEY, £OHE
RATC Lo TR, BERKBRENFIERIEND, =, Ha)—HIR(CR)
I LB MIE RN ERBERE OB THEILATHEEINTVS, &
ZTAEIR 4 1, R BN A E LR OB E A fE
LT BEFY T 7o ar iR L O THRRICL > TRANRHEHEND
WET-TE, B UK TR ROB R F RO REL R T,
[HRHERELEBLTHRAROTYMUE FHIZBWTRAN EAL
TUVWAREF%2 4 FEIRE U, EOICHE, /B, KB T,
R HORIK FHTRENTVRET % 4 fISEREL, Zhbn ik
EN=BEFOEIL, FRAIRICE 2 H T/~ DA RIZH TS
B SIC R ETHILBE IR TV ARG F Thoto, B TSR
G TLLTEIELT- WD repeat protein 6 (WDR6)IZ, LA FODLHIZ
insulin/IGF-1 &2 F Az M- B 2 LA B o7, (DI FIELR
BCRRADHA R RKET-AIRS-DEFER LT, (QIRS-1 DY
URHERIEO W ~DO M SAVREE NI, Q)R FEMETRT CREBLURK
et & (GH)/IGF-1 37 bO B FRSIRBICE W TRAMNE
FLTWWe, WIGF-135E W Insulin £ 512 X~ AWK FRBI X GT1-7
ARICHWTRAMSESALL,

(=80 DR LY, WDRS I insulin/IGF-1 & 7 A 010 H HE F
ThoHIENTBENT, Insulin/IGF-1 RITHEMFH 7 FAeLTHE
SN TEY, SHELIC, EFULTHSEEERL, CROFE{LIERNE
WDR6 LDt E B HDNIL TV &Y,
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W5, bivbiuid, MENIHEVGRAREHELEE - BEENE T3 38k
(B 7L w7 RA(SAMPI0YE IV >, BRAE N T X B3RO ELISHLIE
MM T DL ALMICLTE, FRRITH BLUI T =M
DRI LD IMHI RS EENTOBIEND, AP TIL, #iE
WA L BE U L DM Ae UM BRI X5, BRI T X BLUN 7=
A DEEBICHOVWTHRNLE,

(B RamEdifeid, S il CE-2 ICKTL % 20% kL 7= fif kb 5y
L.2 At 12 AMETHIRSE L, REI T BLUN 7202
% %0.3%, 0.05%DRE THICIRALLE,

[(BRBLUERIGHEV 2 H G EREEEE., KBS UHERE
MM MERARIILA3, BRENTF X BLUOA T =M 2L WS
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s BB TR BLUN 7 =M 2 G REEIRL TV T
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KRS —F&K
£ FOAPRRIER b H3 /U P> | CENP-A
LiafaElt

WEACF, R EEH A
ARRKE D FEMBFFRR MLy

PO1

MR -E (L &id, FRtitie LBUE (7K ol i Ao AR I Ao 1iF
ILRIELE RSN, EFHRICH D7 A Mo UL Ll T
EZOHNTND, M EICBITAHBARRGEEHELL TT,
senescence-associated heterochromatin foci(SAHF)L R34 ~F s+
F WL, 0 SAHF (ZkAby H2 /U7 R CéHD macroH2A X2,
RS2k % (215 High-Mobility Group A(HMGA) %737 h3ilukt
FHIER, Yr—e Ay HI BRTHILHREGEEINTWDH, A~
o i) 2 MR HITA P I AR TS RO 722435 Z (L M O By o (R [
OFELEHSMN TR, 21X, Rtk P O ERE S
T baATIET DY 3 7T DOWELAFHTL TVD, CENP-A 1,
IR 0L T baATISRTEL, R BT, ¥ 1ka7
LR DRSO IR B L UHEHHI L ETTHY, F 3 a7 OBIEAR
AU RO REAL, WLICDRABEE LN TUVD, BERE, S,
NE FHRY TR EMASELKIRTIE . CENP-A OB {A TR/
I HTAZED, RERNBREERTIEABICHBE SN TODA,
R K MEEOEMERHMT CENP-A 2/025 0 SEHEERH)
ICHIBAAE LD B KBREATIEE WHILT, BIRE(LX Ras
BHE P IS LD BN B {LIZ38V TS CENP-A DR TR, L5
HENZE, o b AT RN - CENP-A %1 Torédddmi e
FHBEBIFEETHONLLNA, Keywords: #f2E (k. CENP-A,
o buAF

BRMEARTRIZ & D SIRTI OREEETEM LI
7 F AL p53 OFEFI= & HEEMREBILRAEEUE

OWNIF- - 2, BN BT = NITEEM . R)IR 3
VIR LLY R A o« SRR N EE, * KB I8 - BRYESY
TEY,  SREEEEHERL K (REBHA:

[ O] IERERERRIC & D B LARHEREE S DU TR R B2 S350 % DNA
DHUB AR B & ZOMERIDT=8 poly (ADP-ribose) polymerase (PARP)
AHEVEL L, NADASKRUCHifR &N D, 2o NAY MR, E{ERISIAL-
D19 LTHHSHTVS SIRTI OBEIL F4& L7267, SIRTI I p53
FRTEFMEL, HOORECEST IR SR TV S, o T,
ARFRCIETEAERESI S L D DNAHUIEAS SIRTI OBREIT F 47 L CHitL#1L
ZARMEXEDHF LAY = A DRIREIT T2,

[J7i5) 1500\ BEELK A 2 b MRV BISHE AHRAY TIG-3 | Sl DNA #1
(SRl HERIN NAD' O R E{T 7=, 7 F b p53, SIRTL, p2l &
5 BLKC A REBEI IS ARAT U 7o, RERRJE 10 A UL B Lo Rt TH D
senescence-associated f-galactosidase (SA-f-gal) iEYERAMT L 7=,

(554 - #54] TIG-3 MR & BAHEK# TULA S L | 15 53 TIEADNAY)
WA L, Fa & R CHERN NAD RS LT, 7t F Ak psd it
1 BEBIA ARSI L, 12 BEIIEIC p21 ORBADVFEH SN2, PARP
ORLERITH D 4-amino-1, 8-naphthalimide (AND{X, NAD'OML, 7
FLA, ph3 ORINNZ SIS L=, 24 BHIREOMISINO 5346 TEL 61 9l
ORUNE S OB S, X512 18 IEIIHIZ SA- B-gal LA
A3 SONEIRL KL -, NADY AL TR ANT ODUIIC SA- B -gal BIHEMERRITMIY L
-, Short interfering RNA (siRNA) 2 nicotinamide T SIRT1 Z il %
L ONAD M URANT (2 L % SA- B -gal SRR LIRS Hiie oz, B

EOREA G, TEMEREMIZ LB DNA RIS L 0 NAD DD &4 L2 SIRTL
OREIS FAG & 2 &h, 7EF AL p53 A EHE LI L gl 2
B/ NIy R s 3o¥ &l
Keywords: 188k, SIRTL, AEARE{LEE
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#faE L BEIR T TARSH/ADi3bp DSREHBET &
SBOEALAREE

NGB T BT ARIBA . BALR . i Aub
XA CEERENEY - BERFT - ZEHRE. 28 - EAU - E{LH
o

(15 5] 3% % (2w & R Y HkAE SERIRL O MU -E LIS A5 s mRNA LA
K1) B-IETF & LT TARSH/Abi3bp D=7 ZKkEn 7% [[{E LT,
IHRETIIZOBERBUN< T RB LU ORI TH RIS
RLTWDHI &, £k FERBIEORAT O MRS AL T L
KEDORBBAEFLTHDZLEZWOEMILI, ZDX) s
BesC & R & L BYEE (25 -F TARSH/Abi3bp A4 I TIL R4 i 1A -
ELTHELTWADEENEEL, RN EITo, [Hik /&)
TARSH mRNA @ 3'UTR |- 45 NMICHE S35 short-hairpin RNA 2 L b
O NANY F— TR X4, TARSH DS BLAE F AR IC K E
KB Lz, ToRR., BFEY MEF Tk #ilkeer b v—
LBORMAZRS Hiv, RBIRAH L < P&, ps3 A Hl MEF
T TARSH RB-FRBE, v 2 X9 24T 9 & HRUNFAIE A — MAYER
ERF=Z En b, TARSH BHE O BBIRIE 12 X 2 RIAMHI X p53 #%
WIS MKAEL TV D I ERE X b, &2, p53 KM TIL
TARSH BHA - R BN T MO 6 LHLOXRRB LR 2 &
BYLMERY [ 5 ADOTLEEEMNEE TS AN Rt & h
1o BUE, TARSH OFEBLRIE A3 2 LOREEILIZEET 5O Tt
AU d # 2 TARSH JEHE 75 BUMEIHRR 0O PTG IR RS,/ RIS IE R ik
IZOWTHBHLTWS, 72, EEELIch 23 EBL2ERTHH
)T TARSH BURFRBIO~ ¥ R KT BT 5N E{LIC SV TR
ZifEHTE D, MERISPE D BAA Y R 7 ORMKRPLHAEOBIEL F &
ORI DN THHFETHE L=,
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Kby
i KBEREA - R R Y

AL A FE (H0:) B DA ALY B HEN DM &L
(stress-induced premature senescence) I, replicative senescence & ljER{C
OB b E I & RIL, MBHCBIRIED A, ZRUE, BiviLis
E DR« OBIBIE R 2 BB 5, LOLINSO BTG R E S AR
BLOEOE#IT D ICHRRSR TOARY, RTIEE TS T oo ¥ (LT
7 AL AW TIE, OO IEREHY, mitotic arrest (251
BT ZHAFE L2 mitosis X2 mitotic slippage (SfE>TAEL BB TH
HTEHLRENT=, Mitotic slippage TIL, mitotic arrest D%, Y@ ks
ROFRET SRR (145771 mitosis 28 5, FRIDERTIXIED LI
Y7 mitosis IS4 T/EUDBIBIE R H L4 DNA WEOBA B
D=, H:0p TABIL-EMRHE IR DUV T, L—HF — Xy =2 Y
HAA—H—ZHTH DNA ROBEET TR o7z, TOFE, H0, T
PRI 1~2 HTIE 4 (5K Iked> DNA ZEFORRROEHIH OATA
mitosis HUEILEE FL, MIBERFEZATHICRZARGA T L
L Ha0p TRFRH: 4~7 1TIL 8 fifA L o> DNA Z - >#I A )
MU, ZOFURIFUCTHIBIE A Z 5T B OBUED EFL TV,
Fr- RV IEL S metaphase plate IZHEF)LTU el R5572 mitotic cell
MBIOBBUUIRITRIEL TRONI, #oT, BEMHHEELZ Mk
17 DNA 8{%#% mitosis 21728312 4 (FKILL =, - BOMIULES
(20 DNA A& 17> T 8 {fi kDU EENLL 1> DNA k&89
(2heh, ERHOMIAAESIZNRE mitosis AT LIk THMY
LAk OB OB 51 &L ILTOD gtk R STz,
Keywords: Hydrogen peroxide, Senescence, Cell cycle, Mitosis
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ALEBELRER 2GR (Y TS MER)OM A E
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HMENFRERROMBEELIZSOVTRYEITo~,
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A0, 477/ MBREME 407y O EE FRER &KLY
HEEL, IR BRET o K 3-4 A AOHMBMIVERG &
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(ERK1/2, p38, JNK). PI3K/Akt (Akt, GSK3beta, p70,
FOXO1). JAK/STAT (STAT3), Ca*'/Calcineuriniz 2T,
TR TayMEEAVWTR M 21T,

(ERRUEE] SEHBLEGRNG YT MEROM M
. BEMEIEBLTHEICENLRLE IMEREFL
7= B 1 5 9 T 74 MR R T, ERK1/2, p38, Akt, FOXO1 @
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Analysis of transcription factors in aging of

P08 Drosophila melanogaster

Yamaza H'? and Zou S? " Investigative Pathology, Nagasaki University,
» Laboratory of Experimental Gerontology, National Institute on Aging

Aging and oxidative stress alter the expression levels of many genes, some
of which have been linked to extended life span and increased tolerance to
oxidative stress in many organisms. These findings suggest that it is
important to elucidate the regulatory systems of gene expression to
understand aging and oxidative stress. Previous results indicated that two
highly diverged animals, Caenorhabditis ele and Drosophil

&

melanogaster, possess a shared adult-onset expression program of many
genes. We identified several transcription factors, which are candidates for
regulating gene expression involved in mitochondrial and proteosome
function. To elucidate the roles of these factors in aging of Drosophila
melanogaster, we first analyzed gene expression and the stress resistance
phenotype in S2 cells with reduction of these transcription factors, and
found that viability of S2 cells with reduction of some transcription factors
was decreased after exposure to hydrogen peroxide compared to control
cells. [n addition, life span of the male flies with a mutant in a transcription
factor was extended and the mutant fly showed resistance 10 heat stress
although it did not show resistance to paraquat and starvation. This study

will lead to identification of a transcription network that modulates lifespan.

Keywords: transcription factor, stress response, life span
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[EEEFH R T — & g B & #iHE S E HCK A 3RS X 50—l
EEFEd SR TR SNT 2820, FHIETEC L SHbh 0B
WEICRITTHEZ <5 AMTRRET o7, EBEELLTH
AXht- CAC # 0B LEFIRHEFICLD RY 7y I (polyQ)
BIRRDOTR % W~ & 2 AFHMER DL Tl EHTR Rk~
TELBEDIE FAR O NBEITORENTHES NI, FHIRFE
LA RBBFRIAE{LE DNA v A 7 0T LA BT - RT-PCR ARAT & 17
WV, AR, AARFORETRIOLLERD, ZhbOH#R
FRAOE(LITFEMERE IR DRDICEYSIEREZ SN Y
DEEZLNDN, EROLBBIICWEE G -TEENSHD, &
OREFRALENERICERLEDOZH LT L2, IhD
ORGEFIZHOVWT RN ICE D/ v 7 ¥ U v & BBV TV
~DOWEEW~<, ZAbORETEFHICBITIELLEOMDY
ERRT D,
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Enrichment of longevity phenotype in mtDNA

P12 haplogroups D4b2b, D4a, and D5 in the Japanese

Noriyuki Fuku,' Gabriela Alexe,? Erhan Bilal,® Hitomi Ueno,'
Yutaka Nishigaki,' Yasunori Fujita,' Masafumi [to,"' Yasumichi
Arai,® Nobuyoshi Hirose,® Gyan Bhanot,®® and Masashi Tanaka'
'Department of Genomics for longevity and Health, Tokyo
Metropolitan Institute of Gerontology, ‘The Simons Center for
Systems Biology, Institute for Advanced Study, ‘BioMaPS
Institute, Rutgers University, ‘Department of Longevity and
Aging Research, Gifu International Institute of Biotechnology,
and *Department of Geriatric Medicine, Keio University School of
Medicine

We report new results from the re-analysis of 672 complete
mitochondrial (mtDNA) genomes of unrelated Japanese individuals
stratified into seven equal sized groups by the phenotypes:
diabetic patients, diabetic patients with severe angiopathy,
heal thy non-obese young males, obese young males, patients with
Alzheimer’ s disease, patients with Parkinson’ s disease and
centenarians. Each phenotype had 96 samples over 27 known
haplogroups: A, Bda, B4b, Bdc, B*, B5, D*, Fl, F2, Mx, M7a, M7b,
M8, M9, D4a, D4bl, DAb2, D4d, D4e, D4g, D4h, D5, G, Z, M¥, N9a,
and N9b. A t-test comparing the fraction of samples in a
haplogroup to healthy young males showed a significant
enrichment of haplogroups D4a, D5, and D4b2 in centenarians. The
D4b2 enrichment was limited to a subgroup of 40 of 61 samples
which had the synonymous mutation 9296C>T. We identified this
cluster as a distinct haplogroup and labeled it as D1b2b. Using
an exhaustive procedure, we constructed the complete list of

“mutation patterns” for centenarians and showed that the most
significant patterns were in Dda, D5, and D4b2b. We argue that
if a selection for longevity appeared only once, it was probably
an autosomal event which could be dated to after the appearance
of the D mega-group but before the coalescent time of D4a, D5,
and D4b2b. Using a simple procedure, we estimated that this event
occurred 24.4 = 0.9 kYBP

Keywords: mtDNA, Mitochondrial Haplogroup, Longevity



Ageing and an aut | r i itoch ial digorder:
mitochondrial neurogastrointostinal phal pathy (MNGIE)

P13

Yutaka Nishigaki, Noriyuki Fuku, Hitomi Ueno and Masashi Tanaka.
Department of Genomics for Longevity and Health, Tokyo Metropolitan
Institute of Gerontology (TMIG)

Point mutations, deletions and depletion of mitochondrial DNA (miDNA)
accumulate in a variety of tissues during ageing in several animals,

Y 1 N

hondrial neurog phalomyopathy
(MNGIE) is an autosomal recessive, chronic and progressive multisystem

humans. Mi

disorder characterized by ptosis and progressive external ophthalmoplegia,
peripheral neuropathy, severe gastrointestinal dysmotility, cachexia and
leukoencephalopathy, and causes death in early to middle adulthood. In
addition, the patients harbor miDNA alterations including depletion,
multiple deletions and multiple sequence-specific point mutations. This
disorder is caused by loss-of-function mutations in the ECGFI gene
encoding the cytosolic enzyme thymidine phosphorylase (TP). Deficiency
of TP leads to dramatically elevated levels of circulating thymidine and

s bl

deoxyuridine. The alterations of pyrimidine nucl are
hypothesized to cause imbal of mitochondrial nucleotide pools that, in
tun, may cause somatic alterations of mtDNA. Subsequently, the
importance of mitochondrial nucleoside/nucleotide bolism in mtDNA

maintenance was reinforced by the identification of mutations in the
mitochondrial thymidine kinase 2, deoxyguanosine kinase, polymerase
gamma (POLG), and ADP-forming succinyl-CoA synthase as causes of
mtDNA depletion syndrome (MDS). Furthermore, mutations in the

hondrial H dens lentid 1

1, Twinkle, and

POLG have been found to cause autosomal dominant progressive external

ophthalmoplegia with multiple deletions of miDNA. For understanding of

miDNA maintenance during ageing, future studies will be necessary to

clarify the basic mechanisms of mtDNA replication and repair, and to
h ize the path, is of MNGIE and MDS.

Keywords: mtDNA, MNGIE, point mutation, depletion, multiple deletions.
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# U FHEF L0 ER) BT
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PR, WEEGORERE DV EDSELTNAD (=3 F 27 I F7F
2 PRI VAT F) RIEOE R b URT EFALEER (HDAC), Sir2
MRS, WbwDAY—Fad o ~ORLEBE-STND, & vy
ATRTHDOY—F 24 SIRTI~T 53 D, BEFFOAEANSHE 1 Sir2 (MY
3 5DIL SIRTI 7543, FNLASO SIRT2-7 12 b 4SO EIC L TRE,
BEXH DDA I HN2SIRTIST TR LIFIFETOMGBTRALTY
5, ZLIIBATRELER b DTEFAEEN LT owF BB
MHBH, F—F 24 o O--EMRTTICIAHET S, P TH SIRT2 (2hEFH
AROMI (m2—ar 7Y 7) OBRICEFELF2—7 Y o0
M7 EFAALBERE LTHIET S, y—Fad  iZVb3272 Il ®
HDAC 7233, 7 5 2 11 ® HDAC O bRREHED F o —7 ) VT £ F
MEBER L 12D b DWH D, HDACS (1= a—v L OMRITIZ % < {fELF
a—7 Y r~OBIHESIE, LIS T SIRT2 & HDAC6 11 HDACs Tl
5 D HEMERFRIZIU N TUVIE TDACs & L THEET 558772 HDACs & L
THEITDZENRTES, B TIIZORERLE(LOBE THIRS
ELBHENIEOTHEROETRTHIBINED YA+ 2 v 7 R EBHE
25, BUMEY AT IXARMBOREERTHLRELS, ToOHMELED
HHREEOER L b5, bRbIZZOSIZHE L, BB LU
FRARARORRITHNEILOBFUII TS TDACs DIEBLL IRERLHT M1
L7z, MEARERORBIRMME & HIZ TDACs ORBUTHIML 72, SIRT2 it
BUBIZ L EET I ARBAR TR L ITMBITC/HET D L 12
2o HDAC6 {XIZFE TR THMTIME > 72, In viro TORFEFR KR £
LT, 45 AROMIITIL SIRT2 ORBIANIHL Rot, 51 A
&I & D & HDACE DE < ILREYUE: & 70 0 MIRINEBERR LD B &
END aggresome ILRTET D L)t ntz, WUNEDOT EFAILDIEL D
MU RERMNPTHS, ULOKRESELT, ARELLHLD LT
T REFILREALEXDRERY (L LTH TDACs OEkZHT
%,

Keywords: aggresome, histone deacetylase, microtubule, neuron, Sir2, wbulin
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[ B )b O A TE BB O RAESUE TN LR L, FHIBAEE
O LEMIMICHBICRIETBIENS, FTORIEBITELLEHIC
ML TV B AR E 2 LhD, TRETICErORHRIE R EIE, BX
G/ B SFDETAI=—Z MG, EORERBETF LORBE
KAEEENTVD, 2RO,/ S MM T OB RIS,
EMIH T C SO TR RAEET HI LA HFILTD, £ZT. 2
NHEDHRIMEHE T (£ R) A4/ i COARFIVRORBIEICH
WU TVD B A RIEL T, (FIENEIF IR A T E(E TRA TR K
HRNFIC LD — R LTS (N=321; EE)4H:H 64.6
) ER R LT, BFESN~OREDOR %, FRIRL I MmiEh s
DNA &L=, 3t 76 BORHEF L0o> 98 B> —H L FHHR LR (single
nucleotide polymorphisms; SNPs) D8tz %%, TagMan Probe i&. K T*
DNA ¥—2x  AEICXDEIELT, NS, Basl/E, SEMmE, m
thgal 27 o—A{fi, HDLab XFa—iA4f, LDLalbRFa— L,
SrepMERRR . 2SR MU & EHE T- R E O MY StatView (ver.5.00Z V>
TS B ROYBOINEI LT Ro, (HIRBLUHEE] ThEIhO4
BRI T B C o R BE U M2 5B ISR B Ty, 2
GIRHOK) 50% MEEIEAIZINTREES20 HDHWIEHEBOfERIKIC
HHENTMEE NS, VOD DRGS0 SNPs A3 AETEBNIM MG
BLOBMNETRL, ZORMNOBIBORE A4S %ORMETHD,
Keywords: MG 7 2 8Y, £EBHH. B

P16 MAP1B @ N K8 & tubulin DHREER

WA Tt NEETF
MR B AR BTHET - EFRY ) LRI N—T

MAPIB Z MR B FIR 819D LR A IS S . R HIAL
EOHHIZIZ MAPIB O N A 126 7 I /BRI LETH7-, 2
T MAPIB DR BLE 5t L= MR A HE R MR MR SE AL D X572 5y - B b
TEIDDONERRHTDIZHIZ, MAPIB O N A8 126 7I/BERICICES
BTN TEEHALIZEZSa-tubulin i)y AR DA o7, MAPIBON A
%8 126 7I/BIRIEIE wbulin ~OFE AR LILRIZBEINA TV,
B-. FBLUP ll-tubulin Bl EDFERE T =1L ZAB ~tubulin IZHLTYH
MAPIB @ N K8 126 73 /BEFR IGITAS & L7 A3, B ll-wbulin LORE AT
B TGO Thofz, TyMEREY =3 —h AV V= pull-down assay
1280~ B -, BLUP lli-tubulin £ELOKALEREN-,

MAPIB 0> tubulin #5& MO MARIE~DREBET D720, N
A, PR, C KOG EMZ R MAPIB 2R L MR ~s&H) R
REFI2LIH N R KKEE, KKEIV mouil Z&Tr#iik% K\ = MAPIB
TIERVICHIREL B EL N Ao BOKBBIRTLLIA -],
C AS¢> microtubule &5& SIK%E K\ /- MAPIB TIIFAL HIRREOHEH
ISR N KU 126aa ICEOHIBEA TS HEN TV, wbulin &
MAPIB NARSL O BAERH TE S wbulin 23 % ELLMIRR KL S & &
ZF e D,

[Key words] MAPIB, tubulin, neuronal death,
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ZLI O R IEO T (LI, RERIHRA 0k 2 R R AR B O #RAY Y
THOTHOLHTRELEZOND, LIA>TERL SLICKIT5 &
{LOB7ELL, MR- RO E(LENDI X TITUE THD, Bt MR Y
HER Ty WAAR % AV TR B AL BF RIS L~ | M AR RSB 2y T
SIS RN W ETHDE MG | K F a0 £ it
TS, £ 2 TABIETILAME B MO MG L OB Z KRBT N T
B MELT, 2 RETDIFRHIEREL T MR (B 18 H
B S HIER IR L . #0887V 7 HIRGRIERI O 2y A U1K &
BRI, R EEFICH D MO FIERPILMIZL
7o, WIS, ISR RO RBRT MR R &I I 5000, &4
FM(1-2-3MM, 1223455 H ) ORI VT £~
—#—lipofscin DIHUEICLD-E{LIE DI (2) MR TR A L3 D 5y
F-RD YL 737 8L RS L DB BAEIE DI (3) > AL
BYFROY L ST S DRI EEIE O, ZLLICEN
HIIF L o7, TORER. (1) K561y} DARBL-AFLT lipofscin
DIRHHRINE I, AL SRS OB & IR 124 <A BT
A ELDOIEAAREEENT= (2) KRR I OFRB L L TR - Do Bhit:
FERSE BT - T Y0 Tau OF 737 L AL IRIMMBURZHY , X
7424 HARBLIZIE SN SR~ 12 Taw OYLEHERTLEENSZE
MO S OIEM BTSN TV DLRMEIN - (3 K17 ) &
E—2icy T T AR F RO Y o 37 RV SV RIS LD
B5, FECHREEVEIE & T 7 AL B AMPA Y A8 L REZ R IR
Fed YD O Lol TN ORISR DBRIE R EAVRME N, £
M EDTAT AT VR ML #RORgiEB R LU ElL
BRI BN ARDERFE XD LI, ZRHD/RFA— 5%
SEZOCHHF R RRTN ELTTLELTEL, %O
PR (LR RUCTIE 5,
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Neuro2a §883(< &1+ 5 Transmembrane protein 132A
P19 pmmeain

KABEADS ", FARKEE, 46—, WIREAEERD, Fmi ", 8
f— Y AR R D VR, 2 59 DNA DR, Y 4 R
NFEF

LARTIR % 12, 4« AR R O L - IERE R C DD FBLR R F OB T
FHMELT.,. EWMERMRTIvboBEbBRUETE
PCR-sclected-subtraction #ETHERMUI, Honfz@RELLIC, #F
BT METH BBL TWAHBHMHR - Transmembrane protein 132A
(TMEMI132A)8 70— =22 LT, TMEMI32A 1%, HEZE 53 1- ik 120 kDa @
WIS 3o i, ZRETOMBTICLY, PMakRBES v~y
GRPT8 L8+ ok, VUTHID L= —Hh—Tdhb glial fibrillary
acidic protein O RBLHH% 35 LAWLMIL TS,

ABRTIE, RMIRRICEITSD TMEMI32A ORGERITA R XL
T =7 ARG HAHIRARE Neuro2a MU X35, 1) flix DARL ARIBIZ
1B TMEMI32A S BLOZE M, 2) RNA interference 1242 — i@
TMEMI32A /v 757 DRBEMRIT LI, £OFRR, TMEMIZ2A
mRNA O R B LAl 2 OBIBISFHL THE AL WZH DL, 42
22ORBUEE thapsigargin B AR A L0 2BIIE T 52,
ZORTR7a77TY— LK THIIERYIONIC o1,
TMEMI32A ZEEME L7 RNA interference {249, Neuro2a #if3o
TMEMI32A #2232 ORBUTF LM S, ZOHRIIITF AT 272
av % 72 h ETRHEELT, BTE, Neuro2a KRR TMEMI32A /v ¥
ICEDE BT DRHE T B L UZ OB LA P THD,

Key words; TMEMI132A, Neuro2a cells, RNA interference
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D - BAGFEERE 2) HIKE-pr ST

[HM]) RTFEATAX=UFAL IF—F¥PAIL. XTF Kip
DTNAX=RIERY VY URIBICERT SBIREISHMBEETH
Do A TR HABOMSTIZE > TPAD2 BTEMALL, ~ b Y ik
HATAKIMT D&V, £l TAI AL 2 —iKINEOBER T
. Y Y AEBATTA LTV I L 228N L, ABIAT
. IMERCEEV PAD2 SEBLR KD L JIZELL T D h, v T RI¥T
SEHIZARET L 7=,

[5ik) CoMBL6 =T RBWISHHALIONHE, WEHKL, 2.
3. 7THHEHEFEARGURI. Mok TMTYLZ 1 » A,
3y 0. 6 - A, 125 1, 24 7 A, 3 04 Ao C57BL6
U AEK ST ORBRICH T, WA, KT, DRIy
FRNA i L7z, YV 74 A4 L RT-PCRiLZJHVNT PAD2, 7Y 7#
HEMENEE B 1P (GFAP)  MAP2 O R8BIk & E Rk U 7=, & 7=, PAD2, GFAP,
MAP2 S LR 1, 1T » 12,

[#REBECER] PAD2 AN L SOEMSRINENR, 134
BTINHETIZLALEIZR OV, (047 0 H UL
Teo FEfz MMEHIEVPAD2 BBUMIIMIKL. 24 7y Al TE—2 %
WZ Iz, FFI, MBS TO PAD2 BBUII KA TSR TEN o 1,
Ji. GFAP LRI DI T 2 3 L7, PAD2IIBUSHET A b ¥ o
FTRBARMBINTEY, MEICHEI RISYET X by A Lo
KO PAD2 EBLORI K Z ko TV B EHE X HND, M) BEA
kU ATHIBRNA V7 LRIEZRIK L. PAD DL, & by >
{LHERATOERICENR D Z A THMENRS,

1) Asaga ll. and Ishigami A. Neurosci. Lett. 299 5-8 (2001)

2) Ishigami A. et al. J. Neurosci. Res. 80 120-128 (2005)
Keywords: aging, citrullinated protein, peptidylarginine deiminase
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T YN —FHADNI X T D2 EEFOB LD, =a—aD
FAEICTEH DR ESTVD, ADRAD EF A=Y ADOHEN CHL=a—oy
DFAEBI->TODBLOD, BELIz=a—ar il DIER+45
TdhD, FOHED—DLL T, MO IREIVHE=a—a ORE
R BT HIEREZLIL,AD AR THZTVWD B-7InAF
(ABBENUZM LG L TOBTREMEAR SN T D, 2 IXTHETIT,
BHE T- OB AT LT, 22— R 7Y 7RIl E T3
bHLH factor(Mashl & Olig2)% AB {Zk>TRBE{LTHI LA RVEL
=, £ZT. A EIX, AD EF A~V AAPPsw T) Tl RBLE LK
X TVHM A% immunofluorescence (ZXk> T, F= ThHDFRE
BA{EA RGO a—ar ~OMHEREFIZE DI EBE
RIEFTODERBETH A BN EBRICI>TRITL,

PHCIE R TIL, AB (245 Mashl OFHE Olig2 oM,
Olig2(=)/Mash H#)D A S LA IR OWEHRINL T /=) THHIL
Bbhotz, vUR(15-21 #JT1H#H) Tid, AB OILATARIBS T APPsw
Tg. AB OLHOR wild EHIZ, Mashl(HABRILIZEAL BH SN
Moz, LaL, Olig2(+)RIK ¥, APPsw Tg mouse TAi iz LTV
foZ &, AB 1285 Olig2 ORBMEIL in vivo THRZHIEA GRS
iz, 1S KR A PRERRIAEIZ Mashl cDNA & Olig2 siRNA # JERBLX
HHILIZLS T, ARSI L HRRFEDE il & IS5
EDibinotz, ZROEDFERIE. AB DR EBHIIOMEEEDHRDOESE
S5 070042 bHUH BHE T-0 B BLA A& 5 alfigbl AR L7,

Keywords: Beta amyloid, APPsw Tg mouse, bHLH factor,
Neurogenesis, Cell death, Neural stem/progenitor cells
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[E8) 7oy g =—5F (D) THEB-7T IaA F (AB) DRMNE
BAHEEMOBEL LE I b, TOMMAETHS APP OB
BEAER ST VS, FHEEAD OFRNGT IaA FiRES
7R2H (APP) BETICHOPDOERNRRIN->TED, APP ORM
REDOHEL 25 Z EARENTVS, APP RBIRE OB RN
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O, TI/BERICEVEINELL, RELARYPEZHEALTHD
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[P L ER] & APP HIREESIE 2 ABIR U 3 ASRI WA LT
FHTHotz, EFBELHEEL TERBITIL bisecting GlcNAc R U
Fucose 2H T HBEBDFELNTE oz, ZOBEHEILIZ2>DOE
RANZHFLTHD., WS APP REICHEET 5 WIEMEARM &
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~DEBIZHONTRN LTS,
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FTobDRELAARL REEIZ N H-P-A #OBELIENHEIX
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ICAWENBZLITEEICHE L, AV — R UD LTI
BITHERBOREBEINO—DICBLHR N ZAAREBER TR, 74
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{EyH (LTS /32 H, LOOH) £8BH I bIIt #3 E TMEE
iz, 512 CAl FURIC KRR T R — 22 ABL, aLFazFar
ZAEEKIIHL, Mommis AEKBICLLRIBERE TIE, arFaxFor
BHICSOH BICRBEDEB TR &L,

L EDFERD S, aNFazFa AllVBIEB RN ADAM SN, 1
BRSBTS HERIN TRIBSER L& T LML
LY

FIT, EOHRINEHALIZTIRNER L, BERBO “RRET
HOMEMFLMBESETERTT, MBHO LR, Fo32
BTV r—varnigd, 7eRIRE2&ET Fe' OTF(E T Ol
BAETILOLHERL:, B, aLFazxTa #4550 miflc Fe*
EBMTDERA—R—A X FOREHNBE THHoT-, LI=AoT, H-P-A
SRERTICKIRESWLIaLFazT o BB IE R KA
RESY, BRI AU 51 R, BRBETR 2., i itEe
ETE&+TH0LEXLN:,

P22 AB-DIP |= & ZR{EBRATERIR DRI

#®E Ffy, MK Laksmana, 8 #—. %A .08 BH. 8% K
[ES B ER ¥ — R, Bt 2 — R Ram

A8 -related death-inducing protein (AB-DIP){X. A B L&A+ 5% /%
HPTELT, BER Two-hybrid system Z BV Th cDNA T4 7 FY—LDH
Bg&iiz, Northern ST TIX RS TRBNWDON, RBILRRIEIZLD
JTRTIZ, AB-DIP D N KIS LT C AR A B LORER IBOLHF
TETBIEAGRENT, Fio, HRAARIZI\V T AB-DIP DB RIREBLILHE
FASEABHEL, A B LDHRBUIZNE{RIELT:, siRNA (24D AB-DIP
J97¥9UiE ABICLARBRFEEMBIL 2L b, TAY L+ — R
BT RAREORBAFACLTOMIEIEOMBIZISNT, IO
AB-DIP ORI IF ORI TELE 2 HNS,

AB-DIP {Zi3 CARD MBI/ F N ERLNBRS, FAYITE
THMARENIEETD, ZThoFIROBRELHLMICT B0, FHOE
RENAL, HIENREOELR. MIRE~DEEZICOWTRNL T
%,

Keywords
Alzheimer’s Discase, amyloid beta-protein, neurodegeneration

t b SH-SY5Y il B 1T HRIER F LABED
I L b—LBH

FRETR B 258 b FEZET
OERBEAREHREF BILY /2 A T—H—FRF—L)

P24

HBME M TRIETDIEN BV FEEMERE SISO T,
EFDORENIREER > TOBIENRLIEVISHGC A > TEFA, N
DOELPTI CRIETHEB SV IMBHOHE LR BORBEBR
IZFBWVTHE, TeLA ROS (Reactive Oxygen Species) 72& DRE{LARLAD
KBOFRIDAEMERALTVBLDOEEZ LTINS,

EITRABBO BB LGB ERREHRLRE T4 5005
FHROERFET AL HAEL T, FASUHREL TOM L {RELE
MR S AT e SH-SYSY RERRE RV Y, USRI DBF CROS
ZR4ETD 6-OH FAI2HELT, MIRNOY BHERATICRIEY
BRERAR T a7 — b MEOEBRENRY - EP R
TRETHEELIC, BBA [2#45L7- (Nakamura et al, 2006),

EHIZAFER 2 12, R AEREVBIE AR 2% 51T THR B
DOYRREICHa-T=H A ShEBFRHIEC Rk P IcBlh A E L TR
HT A0 F 7 —H— RO o s E BR)EL T, SH-SY5Y #
RIS LEB{ERAN AZMNZ SR ICBAD T E 7 T 4 — AR
(EI2V =L LTz, ZORE. 3 TIfiEEh T % LDH B-chain
Iz, FRDANL v —h— LGB Bohb s I HE RV
LD THETS,

Keywords: Oxidative stress, Neurodegeneration, Protecme, Secretome,
SH-SY5Y, 6-OHDA



L-DOPA fR1H%1 tetrahydropapaveroline I=
&BFR b= ABM L ERERY DNA A 5H8H

AL R R
(ZHOKBR, B, BRBED T8 %)

P25

[BW) =% VoD EHTETHD L-DOPA 131738 L 1= fhikHRIC
MR RT OGN EELHY, L-DOPA H /3 —F Vo #it ik
TEEDMIEMEAIE N TV VA, ABFR Tl L-DOPA DIV ThD
tetrahydropapaveroline (THPYD 7 b — & 5 M fiE 45 L U DNA #1554tk
ERRYTLT,

[ 514 HL-60 MRS L USEDHF5—Fitd 56 BLEK 1IP100 MIAR% L
T, THP LD T Rh— VA HERM L=, 612 7P TIXA LS IR
DNA Wil 2 IR A A AE7E FC THP &DLLEEH DNA fHEMEARRATL
7=

[#E 9L« H 8 THP X HL-60 KIBRIZ TR b— REFEHL A5, 11P100 4B
RUCEIFH Uledotz, FT RS ARG BLUSEA A OFL—1
A&, B EED THP ICL37 R~ ABRICITBR LA %
BLOGESA AL MG T BILARMES LT, WRE DNA V=3
BCIL THP 13 Fe(IDEDTA, CullDD{ETE F TRIEH /£ DNA %4
L7, FeUIDEDTA f£1E FTII A 45—, -OH iHEAIT DNA it
A& IEnS, -OH DBEEEAIDNA HUEA I EE LB b0
2o CulID{£(E FCO DNA {8512 -OH BRI TIRMEENLh 21D
AL, B F—H R LU Cul)FL — RIS, o TRI%-
EFAEIRA (LM DNA %G1 & RIL-EE 26Nz, L LLY,
L-DOPA O #pEMIRSHTEIZIT. AW CHD THP ICLDRIBIK A7
B DNA BUEBZ N LI=TRE— S ABESY L TOBAEMEAURSE
hi-,

Keywords: L-DOPA, tetrahydropapaveroline, €&, B{E&) DNA #145.
THRI—V R, R—F

ERXBRERONANARLFAICRETERE
TomkElL

SEANZR 'S, HT G °, POIITE R, SR IHIY3E
VUK E AR BS MBIESFR T — 4
TEENFN B BT

[BE)] HEFRETIIINETT b ARG M BIE - SUH L 1K
ROTLAM O RE2 < EFUERI T B ZREEN T DR
A3, @ BUERIIN T —BEORIMICEE o TEEKZNTHMPD RIS
FRIHIEE N LT, TNOORISILAE) 10% T, 28-32 11 IHTH
4-6 HAMENIRRICHERFSIND, — JIWRERIZB WL TIL, TAY /A~ —1H
ZIXCHET DB MR I PSR AN D YO BUR ML 2503 WD
BB L LD TEMD, BLERILE (LD SR E S il TEREAS
EZHND, £ ZTAMR T, BERMLHEZBIE T 2SRRI O
LEOMGEC AR~ [5E] 4-6 70 H s (RIGEE) & 18-21 A J1 6
(EETE) O Wistar FHET RV, T Y HREE T TR & (KR A 4 A
IIREIHMICHERFL TREBRE (T 70, BUERIFIUR ML, L—H¥—Fy
7T — bt A VO TORER i i & e S B E L T 100 (W S5 A2 sk
Bk oyt UINTL . F ORI A LK (0.5 ms, 10 V) %1521,
i DK (0.5-30 Hz) TRz, [H5R]) sRATEIIV TIRER fipfii
FUB MR RN LY . W ROBIEOFII TR AL, Mt
Bt 2 (ML LRI T RISl N e e~ T IKIED K& X141
BREA RV IMEY N&EL, 30 Hz TR AR 30%12i% L7, ZORISI o BF
R IREE IS EIRIE R RUTIHE LT, EHEHIBWLTHRRBROBIE
MRRBNIH, BIEO KESITRMBE TOBRIROR Ny Tholz, [#H
£2) WRERMAT IR ASRANRIC LD o BAKE AL TIHHEIC O MITHE
NAZE, 2O IR EhFEAE ORLER ifiL 5 M T RE AR KD IR T 952
AURMEXN-,  Keywords: Olfactory bulb; Regional cerebral bloed
flow; Cervical sympathetic trunks; Rat

P21

BIY PADFA T UBEITEIDIRBRS Y b

P26 o omg

Ak - U REFUURR N 1B TABE Bl £
(R NG, 7 0l LAPR., XAk K)

(HH) HE, WYL EREEDORNLE LT, Y1452
A EORFWHHEBTEH B L TO D EREMAS R E R TV S,
Ty FEMWEHRT, By MM AFL 02850, 205
(7T v FOBRERKETOT H b — RBORMMN, £ O%ONBI
7 v FOTHERINIBR 5O TIRRVMEWV S @GN H D, Lo
L. BEHOY A 4% L ORBIZOVT, RBMLBRO S & M
TOWGIIR, FIT, FAAXL L 5BT v MR LZOF
T o bRBELEROROEREM~<DH, BEREK, B, Kbk
OMEELEBE L. BB, 28, WM e DU SV TER LK,
(HiE) dHR 19 BA® Yister I v MF A AF v n -HTHD
2,3,7,8—TCDD ({&/H k¥ : 100ng/kg, A RME: 1000ng/kg) % HEME
BTEM U, RAE %, TOMFT v b 12 5 AERNS e~ 7ol
BE& R L. e (500 m) % 1Bk, HE Reth L7, 84tk 9
y . WY 8 4B, RBEK Ty ETAE RSB TR L, MR
b L, 1 nd YY) OMKIEILZRD, BRI LT,
(HRBLUOER) FAAX L BT EVREKO - BOFUET,
1 ad %7 D OHRRMKE I ICEL B b, 72, WECRbkik
O -TBOMAT G . HIREHEASKTHIE & e _TER L, ZORRK
Y, BBA~OFA X BN FT v bOBGRIK, BB, Wbtk
OMERARRICE L, BEALERIT LT, MOBEMRERLE
AHEVENHER SN D, o T, ¥ 1 AX L L ORBA T - KIERD
ELT v FTOROEHLE R, Wb - 388 - WDHREZEL 51
HEEMEN TSNS,

Keyword A A% Bk, B, HEHKR, 7~k

BROFGADAHARROBREIERS v b
TLHERSIILD

CEEERN N FRNCETE JIE N TP N OTF 3
VAR B AR BB AT B ALY MR T — 4
DB OK KT K F KRB AL B R

(B8] MA~OBFLERIIMFEECHRDEICLSH
iz HRIZZOHIPLELE FWORENB KOH
MEVL VAL E LN MO LBE THS. S ROMEF
RERNELWHRIITE IRESA T, B RpRY
OIRBREMTGREOMBERIFELEH <L TV, K
RCHMBICZEBARIAE AT MMATICHAL, &
TR A RE (S KD O U it o O 1 R e oM AL B <
[BE] RBGE 6y, EXRERABLEMH 28 v 4
W, ke IERNET) O Wistar RHEET PR, BERE T TIOMR
i o &V —4"—F o7 7—f o 3FTHE L, S0 AR A AR (IR IR
Bk ¥ £% 38 ) o> 6 1 3K 4 58 T AU ¥ (0.5ms, 10V, 20Hz, 20s)
CEoMmE RIS ERE L, SR X EKAROMTIEWHEME
RRUEHREELM <, EAR RGN E- L,
BN ZERLCE-HMBE clELL.

[(5R] RABEITISVTHN UL 22 5% #0224 W 190 0 . 3 2
WHEO 29 + 6%ICETH FEt/, Zolm i FRIGIE, £8
TSRO THIA R E (25 £ 4%) IS 7= Tz, B
JOBEBBRUHESHEMEN R ERICLVIFR SR MR I
BB RS ETNDIENR Y Do, R T (SITK
#7v0(0.34~1.02m/s) LEH T+ (0.36~1.02m/s) DRI
[ €2 Y2F (RAN ALY

(ZER] MBICLVBERFHLUE TLAEBE THHIN R ITEY
T, o IS o D A8 B R A T 04z FOBETE, N UL . 7 9
BETRKBRAERTOAIERW ONER ST,

Keywords: ovarian sympathetic nerve, ovarian blood flow,
conduction velocities, organismic aging, rat
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p29 EREETIL TR SAUPI I HIEE
OEEREOMBEL

MINKS Y, & W, EHEED
VR BT R EER EMRE VNG IER K R

TER IR ELLEZTRTRHL THSD SAMPl w7 R TILMEN IZ{E
IRMOBIEBIER FTHRALND, AP TIL. SAMPI ¥R
Owradr—CBEICBTAREEBLLOHTEEZRN DD, &
ABO=IANGMAEMEMARLY T, T0EERESL
C3H/He wD A& LT,
TP b &l 3l W BB T 124L5 C3H/HeSIc & SAMPI/ Kue
2 AD, 4~24 A% H ., 7 A0S & Lo BEE K & 1
T.10% FCS B ¥V ~_ya%k i MEM (D-MEM)IC® B L, i #
A F%a & D-MEM /21X D-MEM % 0.8ml 4y iE L7z 24-well
TL—bDO% well T BFXEAZANT, EARIIEERIEE
0.2ml ¥4 kL7, #LT37TC, 5%CO: &t FT90 i &
7=, RAW264.7 1 #2% 100ng /ml ® LPS & D-MEM T 24 B¥
MsE# L Lift2iE£HF & H D-MEM &L, D-MEM %%
&L7-,
T YL 8 )il Rt 4% C3H/He BIIE#R AR 00 i i 1.
F@®G10-13 AT THELTE—sLigh IRMAIL
T2 A TREAFKICETLEEZR T RLOB A LERR
T MERFRLOGEET. HEHNH 18-22 AMETHR 2 1]
BMLTE—2ER0 24 A THEIZE FLAE, —F . SAMPI [
PER R M E N RIS 32, AMomesbicNE T
AHH THY, 12 ABTHEER FARALIKESTHEIZH o
oo Fle  EHRE T RLOEELAMELLLICHZITHMLL,

SAMP1 w2077 —Y D NO EAEBIENME LLbIZTTETS
I THALVIEE DR R LS T O KL, SAMPIL O~=ra7
TUHBENMBLLLIE TS, LARLETAZLETTL
ZzbNh5,

Keywords SAMPI1, =777 — i £k

ZREETILT IR SAWPS BRBRIIC 1T 5 HER
5434k CD8' T $BRAMIEME & U IFN—y DBRIEE

BRI Y, ME%RE D, BHERT ®, JF0dh”, Hk—m®
SRy, KEmIE Y, KRS

DIFIEFHRE fidise, BT 9 KR BN, )R FEN
K FA7TFHFALEER, ORMYAEFRBRAE 5 —,
SRR KYE R THEE, 6O)RRETRE LhRy

[# ) BILREEFA<UR SAMPS OB TILWIRASHE T %R
(TCR™ #IR2) DMEHCLHMIMAFHLL, BIARIBEED 7L, Kb E=D
A%EL ., FIRICER-D 22 AV, JESN TCR™ KRS &M E
DORFEIS LU TCR™ MERIRINOREHERL YA b A2 BEARE~DR BN
~=7=, #1651 1SAMP8/ TaSIc (P8), C3H/HeSIc (C3H) % 4 JBRIFIZ
BRRERE (TMX) L, 17 U8 41 W%, feBR CD4 Xk CD8' TCR™ #Bfa
(CD3m=t CD122°) R T* TCR™ i (BRI (L T #Re; CD3,
CDI122) D4 #ERA %A RHT-, 41 M. PMA, ionomycin i % oo RS
R3S RLIZ TCR™, TCR™ MRS AV A4 A fEZ I ~<7=,
EHp C3H 7 M) IOV THI A, [RERITMX 12 TCR™ Kifads
B EHT-A3, C3H ) TCR™ MIRLEICITREBL 2572, CD8' TCR™ #
FAIZABELY P8 A3%A o7z, LAL, E#h C3H Tk sham-41 B P8 &
[AIF2IEIZ CD8” TCR™ #RASKIANL TV =, TMX-C3H FR#RRIO IFN—y
PEARITKIML 7243, sham-P8 fR#ERAL b ~{EA 7=, PB-TCR™ AL
P8-TCR", C3H-TCR™ ALY IFN—y FEAEREA T M7=, (K535 £%2)
TMX T E1kA5 C3H @ CD8' TCR™ MU EAIMEETZenh, P8
938 CD8' TCR™ MR ELDHUMIL, BIRRBERES LI L U BRAR S T 080
o eI AL, %l ko RiEMINEE 2 LD, PB-TCR™
HIROD L IFN-y BEAEREAS Thl MR GFICHF L HI LN RYEN
=N

Keywords:

P30

SAM mice, immunesenescence, extrathymic T cell, IFN-y



KP-01
Kaempferol Modulates Age-related NF-kB Activation
via RAGE-PKCBII Signaling Pathway
JiMin Kim!, Eun Kyung Go!, Hyunae Lim!, Hyeong
Kwan Lim!, Yun Kyung Choil, Jaewon Lee!, and Hae
Young Chung!
1Department of Phamacy, Pusan National University,
Busan, Korea

Advanced Glycation End products (AGEs) result

from the reaction between carbohydrates and the free
amino group of proteins. AGEs induce the activation of

NF-kB and expression of NF-kB-dependent

proinflammatory genes and adhesion molecules. The
formation and accumulation of AGE adductsin various
tissues are known to be associated with altered protein

structure and function, and are able to generate

reactive oxygen species (ROS) and induce activation of
protein kinase C (PKC) pathway. The binding of AGE to

the receptor for AGE (RAGE) is known o show various
cell dysfunctions and is implicated in pathogenesis of
diabetic and age-related diseases.

In this study, it was investigated whether
kaempferol modulates AGEs formation, expression of
RAGE, and AGEs-induced NF-kB signaling during
aging. AGEs and RAGE increased during aging and
the increases were reduced by kaempferol. NF-kB
activity increased with aging, but kaemferol
suppressed it. Kaempferol also suppressed expression
of NF-kBregulated pro-inflammatory genes and
adhesion molecules. Kaempferol modulated
age-elated RAGE signaling via PKCR II pathway.
Furthermore, kaempferol inhibited the formation of
AGEs induced by amino group with a-dicarbonyl
compound. Besides, Kaempferol inhibited
AGEs-induced NF-kB activation via NADPH oxidase.
Furthemnore, kaempferol modulated RAGE and
PKCBR I expression via NADPH oxidase.

Taken together, the results in this study indicate
that kaempferol caused the decrease of the
enhanced AGEs with age through RAGE signaling
via PKCB I pathway and kaempferol also directly
suppressed non-enzymatic glycation. Significance of
the cument study is the finding of new possibility of

kaempferol for the application as an anti-aging and
anti-glycation agent.
Keyward: AGEs, RAGE, kaempferol, PKC, NFkB

KP-02

Age-related upreguldtion of the caudal homeobox
gene via NF-kB pathway in the Drosophila midgut

Yoon-Jeong Choi, Mi-Sun Hwang, Joung-Sun Park,
Mi-Jin Lee, Joong-Gook Kim, Young-Shin Kim, and
Mi-Ae Yoo

Department of Molecular Biology, Pusan National
University, Busan 609-735, Korea

Drosophila homeobox gene caudal and its
mammalian homologues, Cdx] and Cdx2, encode
franscription factors required for the definition of
anteroposterior axis and nomal intestinal
development, proliferation, and differentiation.
Ectopic expression of CDX1 and CDX2in the human
stomach and esophagus has been known to be
associated with intestinal metaplasia and
adenocarcinoma. However, underlying molecular
mechanisms of these pathologies remain largely
unknown. Recently, it was demonsirated that the
adult Drosophila posterior midgut contains intestinal
stem cells and undergoes rapid cell fumover as
vertebrate intestine. In this study, we show that
ectopic expression of Caudal can stimulate cell
proliferation in the adutt posterior midgut and that
caudal gene expression is upregulated by oxidative
stress and with age in the adult posterior midgut.
Furthemmore, we show that age-related upregulation
of the caudal gene is mediated by NF-kB binding site
located in 5-flanking region of caudal gene. Our
results may provide insight into the molecular
mechanisms of CDXrelated tumorigenesis in the

aging gut.



MRS MR B OMMRIE T IS &Y REOEHAE
BEOREGIETTS

Wk O RBER ", FARET Y W M0 L @Y mmaEn
A KK RREI%EY | B ERER - BERY - £mHF R 5
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ARG HEAR X 28 FERSIC I K 3 B R oD B S AR AT ER A B 7 — L D D RAE
IAPHAS IR RS IEARBERNS, /70 3 Y REDR
MOETHIRAT T (NP) ITRIERICE AL TUHL . FREROER A
FaRBRARNA S — AR TR A IEMEZ A T5, NP (X, Eifn Ml
FAREERI K, BHEEERICORERNT5, SER 21X, N
(2B RAEFFO IR AR f 12 5+ 574 - MR RO KIEDE
(LA RIS HBT, BLEEEFAIZZAV NP (CHTIRED
ERERBBL, HihooAhRTEEME AV cao=—ETlk, 34
TFY A LD RIS AR R AR AR(CFU-mast)D o =— I L= A3,
Aba—2R 53 %BRV Mz Lineage(-) T BifI TIad» Ligh o7z, EbIZ
SERA NI — < HIRIZ R AT TV 2 HMT DL, CFU-mast DFIFIR T
»% TGF- B DRMET-RELHEAEANSMMLI=ZELY, RATTFY AL
Aba—2H#l%E LT TGF- B BEAZMRYEL . CFU-mast 2o =—¥%M
PERDHIENTFHENT, RICEHTIRXAT TV A2 BRIRIIIC
EEURMU, B ATILMEND CFU-mast ¥&. CFU-mast D)
A 7-THD stem cell factor(SCFDRE T-REAMMMLI=Z& LY, 34
TTFYATBEBRO A —< 30 SCF EA % Uitk L CFU-mast DR
—VERMEEZIENTRENT, BT RELLKUMER~Y A TlE,
FAF TV LB in vitro. in vivo D CFU-mast B L UH A hh A iitE
TREOEMABEM TH IS, M-I A TIEAbo— <20
WEE FIC R RUSHESMT THLE LN,

Keywords: mast cell, neopterin, lerated mice(SAM),

T YUnRRICRITS TAI O TFLE8SF
(PAG) imB(=fESRD

HEOER] Ak B, MAAETF, S TR
REMEARSTIRD LY/ LAREFRT — 4
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(% - BOY) T U o /SERIIME ik~ THIEE FAR -T2, 20
BREEATHENTHRY, TY U 3AROEML S 7 F i, RO
7 7 MCHBTS Lk RUAT BOL Y FANTFICES [E) @
H#EF L Csk R PAG (Csk AT /2R) BizX3 [ ORBR
THEZHEBENTVWS, £oT, IEHIHE D BEE FIMETES 7
UM FOERCLREEZRBRLAELOTHLAMEMNE I LR
D, Baid, =T R DA THREBWESENS, (U OHBRIC
Hidt9-% PAG ASMNERIZEE> TR T D L2 RVEL, MHEDKSE
STHE L, 4EIL. PAG DRRDA nRNA DRBL A TR T
WARZERT VU RICEBRUICERZZBRTHDHZLERWL
=DOTHWET D, [FHEE) CD4' T, D8 T, BHKITI~ 7 R AOB4BAA A
LCERAMEANE AT LEAVTRANLE, YA EERFOS
YR LR TORENIL Western blot i, mRNA L ~/L ST
RT-PCRIECITo 7=, [#ERE BB MERIZ{E D PAG DML CDA' T 4
B2 Cidde < D8 T ABRRICAVWT LB A5, B M TIIE
Hohighot, PAC AT HERM~YADC T & (D8 T A
Tit. PAG mRNA DREBBAE T L TV A%, B MK TRIE(LAED
bh#Riole, LLEORERNG, MEHCLE D PAGC DML 1 mRNA DF
BLAATRHISTWH I EMNHII LI, £, PAGOMMITITY &
RERICKHHEDOMBETHD L b6t o,
Keywords: T U »/3ER, PAG, mRNA, lE{F 7 Ik, =wv R

BHER -BABICETSNMNEEA LA
P32 B3t & > /¢4 GADD34 (PPP1R15A, Hyd116)
oF-3::3.3 )

FRMER' &HES FBEED TS Bme—'
. A& BAKER- A TFHREE. 2. AHERKXRI B&t
CH—MEL 3. 4N BN - BRET R RE S B

[(EEIREERORN - BORTRE  EEFEHICKNT
ABEBOEERTHD, T-UMHHFTIREELZRBLLT
<, Mk REBPELASHFLRTV, BITHEVRER
HTYVARABEEF2 LARKERAEAEE TS,
—F. W EELATSBY CARIBEARSEZER Y
RERIEHEEL, RAEGEZBALMERCT AV ARSI/ 2
TW3, FEMBOPMRETRRKBROGEHE T Y VY ER
Xy hlREAPLABRRESY O R7BAOLHET BT
bhTW3BLEZLNTWA,GADD3 I/ RER P L 2R
DNAPREFEMR FLATRBATH SV AIHT, MRREKER T
VADBICF R BOAREZBEMNTIREEZRS. L
L B# - WEMBIZEITS GADD34A @& X /8 6 H»
lcigo TR, FZTGADD3 /) vy 270 b= 2%
WT BHER - IR ABMIIZ 3T D GADD34 D & M4 L 1=,
[(# RIGADD3A-/-= U A TIXMmiffP D Igh B EH L.
ELISPOT assay IC X W MBP RGP0 IgM ELBHE
RAEALTWE, TLHEANSLUEEO B #Mias b
HLTWwW, MM B MrE Igd TREWKL LT,
GADD34+/++ 7 A|{ZH R B cell receptor (BCR) ¥ 7+
EEFRNMMBL T BLIE Ig6 AKEAICTBIT 5 GADD34
DEFIZOVTHREPTH S,

[Keyword]GADD34 (PPP1R15A, Mydl116). /MK R b L X,
W%, Bl MM, MEAR

P34 ERRITR-SFREFRROR/BOMT

FoABE, MFRT. Sl
WSATEREA ERBINR AR
EEEMIFER AL & —

[B&S) Eablhti s BB OEAUCMIT T, =V AD—4ERNR
VIChAFRETREORGRBORAXBHT, TELMET
BB ORIE, =—J#Ici» THROLRBREED 74l
ETROBRE EERFIT 2T,

[ i) # 24000 O[IEF T2 — 7 %+ 5 GeneChip.
MOE430A (AfTymetrix) Z vy, 1, 3, 6, 12, 18, 24 » A~ ¥ XIF
BoRETRAEMITL. BTSN F—4F % GeneSpring(Silicon
Genetics) MW THHr L, (IO HEF—E v h(9148 S
—NEMUL., ZOF—Fty MOV TRIET RS- D
FREY I EIT T2, ZORFOETHERIEOZ0HIZ, 8
D 5 BB T- OB EMIER D real time PCR #1772,

[BR - BR]) <=0 ANFHET-ORBUT, —EAXANRVIZE—EDD
D&Y, ERRE I LA, TR L0, EBEMBROIC LR,
TRTDH0OH, HRelhx—JWEMH Y- RICHEESN, &8
IZE 2 TFARBIE SN, ZNHDFEERIL. real time PCR DAZ
FRERE XL —BLE, ZO—HORFING, EFMEICH - 2iHE
TWREIIIRHOOOEEN ) TRIBNEE L, Thosi@eic, F
bk e 2B ADEIC L D BE L, BMEAFREFRARSThR,
AFROEBE SR IS LRSS R, BIEA L BEMICIT, $
ILEL DOBUBETAMET D54+ 2 v 7 2EHHBRENT:, Zh
SORERIL, TFRATRBIOEMBHEBAMTT—F & L biz, Ef
SRR O SO ERAY & NER - B, EMKTFOBKBOBERIC
AELRERET I LEMEENS,

Keywords : {Efhiih, ATHME T, MBEOHARUT, v/ 2707 LA



FEEROFEHMERERORENRN:
EBRRITAT RIS 2O A MR

AHFIET-, SRR, Hhih, O
MILITEGEA PEXIAR S BIRRT
b G TR v S —

[ EH )T 2 1 iR EEE (K T- O s T- S BLARHE G| IR FI A
RAA ARG & AN TdhD ASE/AIE AEMREN 03 7- 2y T- B4 % 1)
LD, ORI > T NP HT 1V O — R 3 AR
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[J7i)ARRR47 Tid, 1. 3, 6, 12, 18, 21, 24 A i~ 2D FRH O
RO B B A TRRL . 2 SR (2DGE: pH 4 — 1 1§80 TR
M. S ZHEABEARSFOERZITOEMIC, T At
(MALDI/TOF/MS) f#d & A7 5% RV CRIMICRIE L 72, 34 J i
7 AORTES N6, $145000 A H ARy FH2DGE BEh, #28H
vh® MALDI-TOF/MS X7 FRwR7 4 H—TY 2 MPMF) BT &
D, 250080 EAla=— 2 AT EL THIESI, hm—TD<wo 2|
NSO AT S D 8% PDQuest, GeneSpring 88477 7 b Hi
UWTITO, AERME PR BLE TN Ry — L OB % 1T o7,
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TOHYAGREEE Tz, BUE, BONIHHOT —F X —Z{LbifiA TU
Do ZRHOMBIL, —HEASVCE DB BSOS A TR & 44
b, BICRHFEBFR, AMCR/FrLr PN, Bl —VBBICE
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DML IROMRORMERY | BRERAOWERLREWEEZLND,
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md B dmERMEE A B DHEER
W AHEREE L —(ST, KN)- S SMBEOM) - B RERE N ZE(YD

BRFT O FHEFRAR OB RIAS e L3 38T IThiT 5L, 60
Fl 858 TE F344 OO i 7k #(Tanaka et al., 2006)%, 24 7% 30 J] (M)
o H T O HE T I N A L & 3E R &K 2 (F344/NSle, F344/NHsd D
1F344/N & F344/DuCriCrlj @ F344/Du O TO @A (G 29 FAL 2
ALY, bR EmEEAS T HPCLREEDIMNIET D
BN THHT-DIZ LT, IEIEIZIE PCL & PC2BRDBRINOE AT
k> TV, 2T 0.7 205 39M @ F344/N B0 A FHE % 13K(HICA
ST, TP ITIOT, IEELOFs 27,

PC1 L. ML EHIZ 24M OBEETHAIL ., 30 7oV L 36M DBEL[RIERE
faot, PC2 i 5M BEETHIA L., 30 22V L 36M BEIZ A > THIMLZ,
LAl 30 72V L 36M ORETITID TE RAINED 272, PC2 i1, IM I
L 30 22U L 36M BEAS, 1.4M BEE 24M BEAURIEH LA o7,

F344/N BED FHUTTIX. NEZOR DA 24 AIETRML, RO
R4y 5 AMTEREIDETHAL, Zh RN, 2O 1 & 30
Hhai, 1.4 & 24 NN ENFNIRIEMELTH- T,

PO R OB LIEA 208 8T A EN e ERIIHTUR
(AR AN G3 (B A 1p eAd 3T/ AN

Keywords: Aging Changes, Female F344/N, Mandible Morphometry,
Principal Component Analysis.
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[H] SMP30 (Senescence Marker Protein-30) FEAMMBIZ RV MTBRSW
TMATIHATELTI99I ECTFoF A — LA LV REIE L Y,
P12 SMP30 343 C RS HARIRICBIKREM, TV /5 00—+
(GNL) THHZEEHHHIZLIZY, 5T SMP30 OHE T2 REML /v
ITURYTRAREFIVCEAMRTERY, AGFA T, MTHICHTS
SMP30 DINERC DM D Z AR L 220, IR M SRR BRAT LT,
[J7ik) BB ARSI, iR AT L1, A, 34
. 65 A, 125 Al 245 A i, 307 A b CSTBLE <7 A% % 5L
FORBRIZA, =V ADBHTERD /357 4 YT 2 ERL . SMP30
DRIGMMBEREETTo, Fo, HFEO RFTRIRA 20, W8, s
FL . SMP30 o7 L7 I OM K RIS (a5 1T 7=,
[RERBLUEL] RIGHMEBEYEIZED SMP30 IZHTBRO DL RRIRE [
LETBRLLARIC R EENT, 17 AETLE (ZEAE OIF RN
e (b R T 73, 34 AN, 64 A5, 125 180, 247 B BTrEiMik
RIMFHYOREMRULIZEA L RSN o1, F, PeBERL
B, MERIZEEVORINIL, 30 A B TIHFEA Y BN o1, W
12, HFERO PR EE R AR THRIRIC, SMP30 Yo ta B MIRRI T INSG 1o 0k
WM LT, LU, TAT L et MM Ligh otz Zo k)
12, MERI R SMP30 BERNARIZ Z O JBBLATON, OFF (X935,
B21L, ZORBETTF oo EBLI LT,

1) LHEBA. EEEELHIZ 30 11-14 (2006)

" 2) Kondo et al. PNAS 103 5723-5728 (2006)
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TFOAFTEMNSREEBRLEL: £ FAHEE
#ELT

FREFEE -, SUL-EA T, 4 0 S, RS, 40 o,

HIA (g6

RGUREANRE BRI BEHOT I LBHTFRT — 4

(B Rt hRIBIS(AET DT 0 A 71, #RSET MBIV
TIEMEICHEWERT D, E72, SBAIMBISHEVMU., i
KR, WM TR T o ATREHRL TS I &L MbA TV D,
B2 oD ENDT a2 T HREL L MLOIREX ARV 5
MEEZ, AL E OGO LAMIO Primary Culture DAY
72— AEERD QFISH Z{TOEHOT 0 A7 2 H8RH L 0Tl
Gt D, (MK - ks B (F<THHE 15-74 %) OATHKYER
kY Primary Culture TSI AN 8, #HIM 2 2/1)
Wz, v 2 7T EREREMETEAZ ER LU PNA 72— 7 2T Q-FISH
ZdthE LT, EHTS LIRS W TN U A ¥ A T EITO SR
TEnT a7 REMNELL, BRIV TIREREKLEDOT O
AT ROFER ROz, £, FLFLREGEIZED 10 AR Anaphase
Bridge DMBIBRE LRIz, (R - ERIWMHOT o ATRIZET
A S B T o A 7 EIMG LA & OB E D THIZHD
ERIEL 0 EM LT, S TS > 7 o 2 7R LM
WENFDOREEIL5. 4kbp, 5.7Kbp Th o7z, Ef-, eI LEM
Dt L 725 Anaphase Bridge DIEBIBUENR T o A 7EGE 4T
fIOMMETR L (r=-0.696, p=0.0231), {A#H L0 H5h7-PHL
HERMIR TR, 70 A 7T YR LLEMERI KA 6
Ehrole, BAEICLD T a A TEHIBEBA~OEINICZoTWDH D
LR EnT,
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P39 CuZn-S0D RAT Y R T MBRREEEERET D

BALT M5 KIS S, MINE | SFINETT-©, ARG , S35 °
BT EALY /A=A R BRI, B R
K SRR T K- RBE, S 178D KAUR - BB, © B2 AAS

S HBEEVEAE (Age-related macular degeneration: AMD) (L i
DEADEETHY, EHEREHRO MG ARBEENTVD, EEFIV A,
C, E, B UMHOMAHIC LD ANBIA ABIEN D AMD OME{TE
MABZERBEINTVD, AT EBELHIRHEREA CuZn-SOD X
A= 2ORIEZERIZARTL . AMD RIELHIMERE LA 20D
DEFRBIEEZAMETS,

—4E#O CuZn-SOD K ft=Y RMRIEEF~<7-L 25, AMD DURIER A
FHHFBTHOF L —E o BNEREBIN -, HIFHICBBLIZLIA,
A —E o BRITMEBEIFICRM T 2N HBIL, £ 56
CuZn-SOD KHI=T A2 10,000 L7 ADH FEAT# 8 MM BRTLIZLZA,
BREICRA— YU BRABHENDIEERLMNIILI, FAL—E B
IS LA E AN RO R ERTBE THHIEN TN,
AERFEMRTORE R, CuZn-SOD KIftw T RILT Vo 7 HRHBIL B %
EOBINEHERL MFELENBETE2RU, 618 10%DEH
CuZn-SOD XKifl=r Az, BtHE AMD O THONRMEIFTE M T A
LTV, MBIREGEAHR LB R OBEFFEENIEER Tl Ehb,
FAR G A b BRI ) 0> 422 35 A3 ARAS BT £ M A R A Nl 3 B2 e AR
BeXini=, -5l 8-OHdG HikI L A% e XY A CuZn-SOD Xl
< AN L ARSI IS B S h TV A EAREREN T, Th
HOFETNL, M LU 4 LR TOMBBRIL AR 225,
I KT OISR R EEE N L —E e b H T T84 RL,
AMD BIEDBIMIC /2D e 2 mRHELT,

BB L/ TAaTFA U PICEZBRRE
HOBRIEXFLANSORKH

o BV KAR YV HER —F
VEREERKY EEM UH—F =2 6N9, VEEHE LB K
EFEH BB HRK

B :FIATAxT258 Ol it SRS i E R a5
LTED, ZNIEM P ICRIATAERICH DRI D RDHD %
FWRLTWS, M2k 2H B LLTEDH YLD 2R
FTHILICU, ik W LM CCL20.2 3EH DD
12 10%D7 0 Wit (FBS) 2 £ B 25, K 12 FBS X
DOYICErMAERM N B EZB ML, BROETERRYERKREEL
THIMER B MNOR R EHELLTRL/ TaTFqr P
(SeP)2FEL-DOT, MBBEBRKSATAEFAT IR
T SeP SRR EITIZLICINGREB ML, RER K28
HEELTRAI7ZHL, AaT LB TIILCIVERH R L
FEMR L7, ERBEHEYIIC SeP BIFTETAZEZ EIAILICRVRR UL
7oo EHIT SeP DAEFM B WIL Se BX THAINT, MK LKA
FREEAVWTEZONR 2R MU, R SeP SR oOY kR
A7IL PBS SUIRBELIE ~TH E BV A ZA Uk, Eli
5 Se <L, Se LAIDOEEHK THD Glutathione peroxidase O
MERAGHEOE TERMIEBETROLERERR WIEERN, 17
WIS SeP 2FMFHILICEDIE M OB K &8 /LT oM
PR oI, EERREE P IZIESeP AEAE IR TWEZE
BEA ORIz, &5 8 :SelP IZTRHE P IZIFTEL ., Se DN ~D
e 2 LT BN b A KB % MR B RS E IR R el
HEICEELTWS, FIATATIMA B LB Tois e
FOLAPMBEFINOLSTHY, SeP HBICEVIGIEREH O
REZMH TE FIATAHERLEM TELLEXOLNS,
¥—U—FK:BE{L AL R FFA4T7 4. LY
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ML A ik FE N BFROKE S, mE B MY
FE BT 0 (OB EBEAR BY/LAAAT—D—, T K
HBTAK B, PERA S AAS, B E RS B, AR RE)

meEicfEy, FREERLYEEHAET 324808 B0M®
ERAMEHAICRNATS, bAE BT LT R20BERR
i, EARIMO—BEU>THAD, MBICHE>BHELFL2OK
ik, AENBBECE TICESLOT, 2O KUK I E D+
DL O NG E S R SR BICANEND, LHELIE, |
EOFBERPLLASICEIREHOKBTHY, LML
EBHTH W, LFERE, DEOBENFEILDE R LRI
ERILICAMEND, ChETOFRIVGHEMHBEBENLF SR
BEDAD=ALIEBBTHLAEENTVAY, HEEHEH
LB LR RE2UER T LI ITR,

EFITR A4, OBRICBIIEMAZTFMHBKGEOREL
B350, THBEROEBELREF THHIL2FITO
WEHIZRMAETDH Mn-SOD %, Cre-loxp Y AT L% MW TLih 5
RMlcxflad, OHHRM Mo-SOD XKl vy R&EEMLE,
D4 R Mn-SOD K|A~T R, LI HOE T RO &
EMRCIE T8, ILERLMHECIVER FELA L
RETHEECLE, FLTLENOHB LI FY T OFER
BAEEHEIZEFTLTWAILAHONLARY, ATP OEA RIT
A, ROS OREFTMMLTW:, E-IGHEHXBEHICERT
HEEbNAFRFHAEOXRHLBREN, OHE I YT
HEOFEMBHELES, LAEBEDAN=XLICHIMEL
TWAIENFREENT, B, K-V RIHTYA PR L
EXA, IR RAAFBICBEIHLE ARBRFREH T, LEER
RGI2WENR N EER TEATEENTEINS,
Keywords: {14, IbaRYT, iG¥ERE A, Cre-loxp

The effects of sirt—1 induction in human skin cells to

P42 signs of skin aging

Date A', Yan Xianghong', Yoshii T', Dal Farra C*, Domloge N°
'Procter & Gamble Japan Kobe Technical Center
*Vincience Research Center

Sirt-1, the human homologue to SIR2, is considered to play important
roles in cellular response to stress in skin cells and the process of skin
aging. It has been reported that sirt-1 expresses in human skin and
cultured keratinocytes and fibroblasts. We examined the effects of the
application of natural ingredients to sirt-1 expression in human skin cells
and assessed the effects of the sirt-1 induction in the aged cells against
cell viability and cell senescence. In addition, we conducted a clinical
genomics study with ‘young skin® subjects (18-20 years of age) compared
to ‘aged skin® subjects (60-67 years of age).

In these studies, we demonstrate that a compound obtained from yeast
cells, increased sirt-1 expressions in both young and aged human skin
cells. The sirt-1 induction by the compound in the aged cells, increased
cell viability and decreased signs of cell senescence. We conclude that the
compound has potent protective ability against cell aging in human skin.
Furthermore, the genomics study shows that there are different sirt-1
gene expressions among acute/chronic photo damages and chronological

aging. Sirt-1 could be one of critical targets for anti-aging skin.
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BAED BRI AGIREIC(30-40 S L) LARR T, BHANLELTHHT

rRaf ORI LD B INOEREAFIARY | fiB, LU o
EENMEBIL LT LRDY, FhE, AVEO BRIIIMEIZ (O EIL
LMD O EREIEMRETL, MIFLAKELRIZRDOLNLV L
A EN Y, L LAenit . ZHUbmE NN, YEGI, SR 510 B H2 g
BOEALIZ L TR AP ERE L,
AR TR, ~THF—IpEO RN E | 7 A EF o Ty
DA B4R Ut (10 iR 60 R 1%) 2 BESRE LU, BR2NMHNEM
FIZLDEROYE - AE I LD, 74— MNEE . W QA
Fc ko TBIR B AANICBHTAEBBLUHILOERIZET S 4 RER
AWIZIFEL 7, S0, LREBRFOBRIRCELRRL. oLV
b= DT )T (B 50nm LATF) 2 ERIL . BRI - HimBz T
LERNBOMMREEBRLE,

W E DY BROERMORE - B IC LT M0 L REL TR
BHENDDIX Y v YU AR ) & TS EIE RO R THo
7o MEIHEW BB O EROGMAMFIZALN, (M IEE
Bl SR LA IR, LTI, RRLTIR ROV v
BH PR & (3 S &R T AR LML, B Zho
LREAKOMLH, MEIZEVBAIC b6 THEITL-, EREGY
HEBBLIELZA, AAENKREVLOO, ZEOGEE TlXaLTy
JANBOHEENE LT B HmARLN, ZhoDFERIT, BREV
WU OB EBZEALA, PEH. BT ICL>TRAEBIEZREL TV,
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% %38k 1) Clarence R. Robbins, PhD, Chemical and Physical Behavior
of Human Hair, 2)M.Tajima, et.al., J. Dermatol., 45, 93-103(2007)

E4 Y CRRIIHEIC & SEMBIEMES
(COPD) SEEURIEBEDD

JEERAR T V2, oI O PeiBige 30 O, BULURIY P, AR R O, Auln
O AEEEA Y1) WURE AR ELRE, 2) SOk
3) MAK ALK (R - PR BN FL

[A8Y) 1B4EPATE RIS I COPDYL IR #1122 HAONDI /<29 )
Firbb . MDA IEFHN THD, COPD [k, IERDFE L HINOTAHL
IoTurEN, HATHLA 530 FAORENROWDERETEEND, LWL, £
ORIEBTARRY], B - BRI KSR Tuvieny, R idey
L CE B TERVER FRU~T A(SMP30-GNL itz -F- R~ 2)
ZNRELT, AR TIL, SMP30-GNL t{s B~ 2% M Ty
CCRENWYEL LD COPD RIEY A2 RIE T WBL R ~T2,

[ Jii£] SMP30-GNL #t{G TR~ RCE I COPV (1 H &
Pk 2.5%) AL EFILCRBIREIZL A, ZO=T A2 2 71 L
WU LU A 4% . COPD Z#58L | Mikieh IERIICARITL 72, NG, ik
HE Heth . ERRRRMLDEMRERE AT BN E HRIL 7, 7o, f%
(EARL AT —H—THHANEZNALZ L RO GG LT o1,
[#5 R BLUHER] ©FICERBEYT- SMP30-GNL i 1B~
RIZBUE S 2L A, ER~IRATIRMIIZIEA L EEAREH LN
S2bddb 64, SMP30-GNL itz -~ Y ATl COPD O 1%
7o Wi EE L TH DB, T 7eb B OBIEIC LA KEEDIL A VEL
1=V, Lind,, < RO SR T— RIS SN D I 173 LV HRi)
MOBRRET, SISO MM R Tz, 72, COPD R EINOD
Lo THHBIL AR R UL TV, Wi, VR= A b 20 232 0A3
AL TV, ZRHOFESIE, B4 CARAMEIZLD COPD RBIEY
APEGDHIEEFRLTD,

1) Sato et al. Am. J. Respir. Crit. Care Med., 174 530-537 (2006)
Keywords: COPD, tung, SMP30, vitamin C
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)M ALKE BB L 3) 0B K -BE MR L7

[R#] SMP30 ik, MEHESG SN ER ISR VIR D B8 RO L
LTlIELR Y, SMP30 1A #30 C A QMR CHI<BE R, 7
Na)FortF—HETHY, SMP30 /I T UM RIIESILCH
T TERVY, KB TIX, SMP30-KO ~ Y 2% M T jn vivo
ICBTDESICOHILEENERMLE,

[J5ik) SMP30 /o2 7O RBI U ER=IRE 10 Lk
BEILIFPOESIVCRZRICYIVB L EHICHRERELIER
oo 2 s ARICHMAL. FREBLUSB POy
CRELC, BILAMN A=—h—ThHABAB =AY RIE
LML EERELEZ, E¥ICIE DSM =a—R)ardy
Repbit i an,

[#RBLUER] SMP30 /y 27 0b=0R ¥ CH#E L
MONE, WEPICIREFILClIRIBEAY BRI EnRd o, &
O T, WEICBTDIINF= AL Z R Rz ¥3vC
BHRBICHSTHEERMLTW S, - F R~y RCrk
EYIVCHE GIELIER G N TEIBIZEAY B OO R, &
T2 SMP30 /o 27 Obw A EIILCEGIEELARED I
K= b S RIF R Thotz, WEBICEBWTLIR RO 1%
bht=, o T, HFBBIUOWBRIZHITIDIEYILCRZIIRILA
FUAZRIINEED, ZOEICEFILCIT in_vivo IZBWTH B
fLENEFFDIENEYIVCRZ=IAEINVTH LM
Too MEICHEIE XTI COM D ITBEL AL AE MM ESHE, (L
D WERSTHBHEMENE NS,

1) ARES A, JEE B{L WA 30 11-14 (2006)

2) Kondo et al. PNAS 103 5723-5728 (2006)
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BIETORBHBCTZ ovF L OBBEEREI DL T
%, WTHLE R bOIEMIE DNA LOMARRICKRBLTZovT
OGRS EDOBEFRBRBEICECMNE TS L&A T
B, b A b AEME PG R EIEIC U, B X b
UEM L BIEOEb Y HE LA o T,

W2LT v MFRICESWHTE X OB K= st HL, H2A,
H2B, IB IR RAITHHZ & FHZNNMEIS LMD L. B
BICLY EROLRAIWD 2P LML ERXA MY Y
TAF=EELSEGATEY ., AR AL D ZOHTESRL
fed D18, DNA EOMTAENNCEEB L., 7 u~T O & BIEIC
BARRZ > TS AEVERE L SN S, ZOREILER D
TR F AR A F AL EOMER HIERIC L W £ L TWBD Tt
R Bz, BRET-TWD, ZOBRTEMT v MHRICE
WTE AR H3ON ASHBAIIMICNBLTHDIE, EH{C
FONMEBEHHIRIC L > TMHENS Z L& Wil EX MY
O N KINRITE < OIEMi% T 1T, DNA B - 47 - 51 e & o EIC
KEREBELHITWH I ENMOLA TV, BE, thofEfikic
242 MR OB SV C LEFR T TH D,

1) Free Radic Biol Med. 40 (2006) 1179-1184
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Ha)—EBIvk, GH-IGF-1 {lIfSvkDLRY)
29T F I Akti-FoxO1 D1
A BET, IR, b OEE, RRDE,
TR, B LT—, TN o

B RERER BEEFRAMAR EEMREY
[#&]7F R growth hormone (GH)EHE T-DIBRIRBUZLST,
GH-IGF-1 ZXBRMICABILIIN AV 2=y 2 (g7 v, AaY—
HIREFAR(CR)Z Y hEFRIL THAERE 7T, XTHADE (FFAR, Bl
PR LU TIhE 2 2O R GFET /AT, SEERBICHSVTh
AL R AEFICL D DO T EMRFELRL, SRR~ 1T,
RO TYMIBIFRA R FAFRO TR T-£L T Aktl-FoxO1
DR ETTT-, [FEIg-) T BLT CR Ty My va— R HiERN
#5L, 15 AERICHFRERBEFEMERRL, IT-tHEHIckT 51
ZYZHEEBIV Aktl DYBEELHEN FoxOl DR TERETIEL
7=, [EERg)FvhBL U CR ST}, ZNa—R LB AV R
BERIIAEICUVRIESATOWARWMILDLY, 2O THRE T TH5
Aktl OYUEEHE, 3612 FoxO1 OES~OBT A B L FEIRRICHIN
sfimARDON, SROHERIIRGET NIV EDS Va3 —ARBIZ
BT, 1AV IREIFED AN = X ARTETET D L& RMEL TV,
A RY Y FARIZEITD CR ORI ()T v hERBETHY,
CR D% F4H3 GH-IGF-1 FEALTOBaIfEMENE o0,
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Wk 71—, T sidk. (LA A%, MR R R BHE A BT
WRE R, T B

Ay —HBRCRIZLDHE{L - A ERIEMICR AL ES
(GHY/IGF-1> 7 A B LU H EIRMEEWATIO N -3 /s Eh Ty
3, Silencing information regulator (Sir) 2%, NADK{FHERR 7 £ F L {LBE
KTHY, ROFITBUVTCROME (L - A IER AT 2P A T 550K
T T, MILBITIL, AFHERICHE#RICISY T, Sir2 homologhss
FRMEOZALITH T B2 —EL TRV TV A sl fEFEARIEE R TV
%, Ll CRICEASir2 homolog® 4y T BIL Tl KIS
nTVRN, B ik, ARAWistar7 v b E BB, CRIE, GH/IGF-14%
MHIENTNT A 2=y 25y MTG), SN RO 19 EAGHHKE
IZBWT, BT EF VLBEH THBSir2 homologD — 2> THBSint L IHLT
TEFNLBEHE THACREB binding protein (CBP)DREBIE BRI, 3
Bl CREICHENTBLUFRICEB W T, Tb bR ROMP I LYSin]
DORBMTEL=, —J7, FAITKL T, CBPIZCRICE /35—
BRI REBLDIML 72, ZOLIRCRIZEDE(LIITCTIIBREN T,
BRI OT 2 F AL ~<IVIEGH/IGF- EE TSR IS h Ty
DuliEtEA RSN,
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Calorie restriction may activate an
P48  insulin-independent mechanism for energy
metabolism

Park Seongjoon, Komatsu Toshimitsu, Hayashi Hiroko, Yamaza
Haruyoshi, Chiba Takuya, Higami Yoshikazu, Kuramoto Kazunao,
Shimokawa Isao

Department of Investigative Pathology, Graduate School of Biomedical
Sciences, Nagasaki University, Nagasaki, Japan

Calorie restriction (CR) may improve glucose tolerance via modulation of

the insulin action in the
study investigated the effect of CR on insulin signaling in young or middle
age rats, Male F344 rats at 2.5 months (young) and 18 months (middle) of
age were fed ad libitum (AL) or 30% CR dicts for 4-4.5 months, subjected
to glucose tolerance testing, and then sacrificed 15 min after intraperitoneal
glucose or saline injection to cvaluate glucc d insulin resp

and subsequent activation of insulin signaling molecules. The protein levels
of phosphorylated (p) insulin receptors (IR), p-Akt and p-PKCC/A and the
membrane fraction of glucose transporter 4 (mGlutd) in hindlimb muscle
and epididymal fat tissue were analyzed by EIA or immunoblotting. CR
initiated a1 young age improved glucose tolerance with a lower serum
insulin response. In the muscle and fat tissues of young rats, the p-IR,
p-Akt, p-PKCG/A, and mGlutd levels were similarly increased afier glucose
load in AL and CR rats, suggesting sensitization of insulin signaling by CR.
However, under basal conditions in the fat tissue in young CR rats, p-Akt
and mGlutd levels were increased without activation of IR. At the middle
partly. In the skeletal
muscle, CR did not alleviate aging-related impairments in the insulin
signaling; in the fai tissue, CR did not affect the insulin signaling. The
present study suggests of insulin-independent hani for
glucose uptake, and thus encrgy metabolism in CR animals, particularly at
the young age.

and adipose tissue. The present

age, CR improved age-related gl intol

Keywords: Caloric restriction, Aging, Glucose uptake, , Insulin signal
Adipose tissue

Calorie restriction may modulate CREB—dependent
P50  gene expression through down-regulation of AMPK
following dephosphorylation of TORC2

Lucas S. Trindade, Toshimitsu Komatsu, Haruyoshi Yamaza, Takuya
Chiba, Yoshikazu Higami, Isao Shimokawa

Investigative Pathology, Nagasaki University Graduate School of
Biomedical Sciences

Adenosine monophosphate-activated protein kinase (AMPK) links
hormonal and nutritional states to cellular metabolism and stress
resistance; thus it can be hypothesized that the integrative energy sensor
could be responsible for the increased lifespan in calorie-restricted
animals. The present study aimed to undersiand a role for the AMPK
pathway in the physiological processes of calorie restriction (CR). Male
F344 rats at 2.5 and 18 months (mo) of age, fed ad libitum (AL) or 30% CR
diets for 4-4.5 mo, were sacrificed 15 min after intraperitonial saline or
glucose injection Lo evaluate glucose- and subsequent insulin-stimulated
signaling molecules. Activated (phosphorylated, p) AMPK causes
phosphorylation of transducer of regulated CREB activity 2 (TORC2),
sequestering the transcriptional coactivator in the cytoplasm, and thus
modulates the expression of CREB-regulated genes for cellular energy
metabolism. Protein abundance of AMPK, pAMPK, and nuclear TORC2
were analyzed by immunoblotting. CR initiated either at young or middle
age did not change AMPK levels with or without glucose injection.
However, pAMPK levels were lower in young CR animals. Concomitantly,
the nuclear TORC2 levels were greater in young CR animals; glucose
injection had no effect. In aged animals, these changes were equivocal,
although the pAMPK levels were slightly decreased. The present study
suggests that CR modulates CREB-regulating gene expression through
increased nuclear TORC2 levels by down-regulation of AMPK activity,
whereas aging blunts the CR-specific response.
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e AR S 2 RHISR Y | BRATERT VL BIRIE— ",
GTHEKD
VBT B (B —H— DR I

[ B &) 0l —HBRCR)IZL £ LB AE - 45 M 3E 1 RIS AL PE#H M T
BHCH A THHIEN BN TV D, T, haY—EiHRY 52 &<
B RrWirersh Aol —HBUEHEAL SR RSN Y, — ., Bl
RO AEE R PES D RIED Iy - BT IR MR R AR ST D2 L s
NnTHD, fx ik, CR BSEUBIEA O B M TEVERE SR R HIAH >
boTWALE L, FORIEEX BMELTU FORMETFo1-,
[HRHFEVT O MEEYH A S Y=o 2 BRIV T R AT
(R - RN AR RIL ., ZOM, YIAXRATS O, Kiikibs
BAEBYTNEALRAATIH T TT 41 P CRIGUUR - 88T L7, &6
12, na—2(Gle) BIEE T B LU CR MM OER TH D 2-F A4+
7 a—R(2-DCYRMOALE R HIRIE I 0T DBV TR L,

(R R B O E R RERAETENE GERRIB) 12817 D O, KAt (L 58

{3, Gle BIENT FEBELT2-DG BTMICL>THMFI LI, UL, 2-DG i
INZEB R L ORIFIT Gle BWIEDIT TIFDOIEFHIT L ~ARRH
7257, LDH {KHFEDOBEN S, ZHOOIE FAHIRRETF Rl s 263
<HOTRWIEAURIES N, BERIVMOBENSIL. (1)Gle BIEIE F
BLU 2-DG HFMA Gle RWEMR DL, (2)2-DG 125 Gic {Lit
MFNL Gle RIEIT NIz LM EVLEBILARBEENT, Gl (V&M
HF B LT A UV R O R LR ERETEL LA RENT,
CR 33 &L OB o0 1 BRI Gle fUBHBITNZ 353 TEMERE 4 A it
B ETHIEATRMENT, 2-DG (25D CR H{ED A IRREIZE D
R#rFoE 7 ERIZES Glo (RBHMIEICHD, BREEORMBPIZHD
~FYEF YIRS 2-DG O IthL Gle LBV ZEA LN T
W3, 2-DG AN LATEMERER AR IR SR Tlad o~ THDHE
EZOLILD,  1)ingram et al, Aging Cell, 2006; 2) Sasaki et al, Brain Res, 2006
Keywords: #o)—@IfR, BEAN R, YTAEALLALFZ5FS 5774

FRMBELART FA—JLIZ& S SIRT1 REFD
P53 EB&IH8M—PI3-KIAKt >+ L{EE & Upstream
Stimulatory Factor OB 5

AL IS MR SFRN (R
(B EERADLIFRY S A RFEAR B - E(LDIFCE

[#RECAM) B oY —HRIL, APOEEFGEELETDE L LIz,
EED O B TR IR T A 2 LIS LD EEMEERIED,
Aol —HRcLd b0 ERLIICIE, Situin  (NAD'-{KAFHER
T FAAeREK) OFEHERE G TS5 2 L VAT b —) Sirtuin
PIEMET D 2 EATERTWS, KT, haY—illliiiozF v
b O#HET, Sirtuin (SIRT1) ORBHHSMML TV B Z LARMWE Sh,
LI U TE, SIRT1 OBERIGHESIS TR ZORBL~AD
Wb 7 Y —RRIZEDHRICWGELTVWDI LD LERIATV DS,
Txtx, Aa Y —HRIZE D SIRTY SHEF-ORBHIMD A hh = XL %8
Y5 7-Hi2, b b SIRT1 OG- OETHSBRBOTI R L1712,

[£# 8/ CER] 7~ b PC12KIAT SIRT1 72 £ — ¥ —D Lik—% —
7 vt A R, RENEKIC K D SIRT1 B{EFOBRFRIEICH 54 5
WM& 2l Lis, ENEFROFIKIC E-box EF—T7RFENTEY,
EMSA. ChIP 7 w412k D, USF (upstream stimulatory factor)h &}
BT B LB LT, USF O#{3IL PI3-KIAKt & 7+ il % (F
SEBIURICL DAL, USF D#O LB T 2 KR % E-box IHAT
D ERBHRIC L DRI LI, 6T, AR Y roBImT
b PI3-KIAK & 7 FREOELIC X 0 5 s,

~HTC. LANT bu—/E SIRTY @R FOEEE2RET 5 & L bl
USF @ E-box ~D#5 & MMmE iz, Ei, PI3-K LA & FEkiz.
R Y LU X DETMEI R AR R U, AL ORSRN G RENRE

L ANTG pu—nit, PI3-K/AKtL ¥ 7 F RS, USF o E-box ~0
HEMMEMN LT, SIRTY REBEFOWT 2T b0 B LN,

Keywords; SIRT1, transcription, nutrient starvation, resveratrol,
upstream stimulatory factor (USF), E-box, PI3-K/Akt signaling pathway

Proteinuria reduction by dietary restriction
P52 initiated at old age: Cathepsin activities and
albumin degradation in the kidney of rats

oRyoya Takahashi, Keiko Odera and Sataro Goto
Department of Biochemistry, Faculty of Pharmaceutical Sciences, Toho
University, 2-2-1 Miyama, Funabashi, Chiba 274-8510, Japan

The glomerular filtration barrier provides an effective mechanism for
preventing the passage of excess protein from the plasma to the urine.
However, micropuncturc studies in rats have shown that proteins,
particularly albumin, are present in appreciable quantities in the glomerular
filtrate, suggesting the reabsorption of filtered albumin at proximal tubule
also represent an important mechanism underlying the development of
albuminuria. The uptake of albumin in glomerular filtrate by the renal
proximal tubule has been shown 1o occur by endocytotic receptors megalin
and cubilin and then delivered to lysosomes for degradation. We previously
found that the dietary restriction (DR) initiated even at old age reduced
urinary proteins (mostly albumin) within several months. The reduction of
protcinuria might be partly due to increase in the degradation rate of
albumin. To examine this possibility, we investigated the effect of DR on
the activities of lysosomal proteolytic enzymes (cathepsins) and albumin
degradation. The activities of all cathepsins (B, H, D and S/L) examined
increased with age in the kidney but the activities of cathepsin B, H and S/L
decreased and the activity of cathepsin D increased by DR. However, no
significant effect of age and DR was observed in the degradation rate of
FITC-labeled albumin. These observations suggest that the reduction of
proteinuria might be due to other mechanisms, such as the improvement in
glomerular barrier and/or the activation of transcytosis of albumin by
proximal tubular cells rather than the activation of albumin degradation.
Keywords: megalin, cubilin, proteinuria, dietary restriction, albumin
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ANRFDEY B RATY . BIRIKD 24" Hae-Young Chung® | (LIS 2§
DUFRLED BEER—" . F B0 VR KRR RS
RATIILR AL, DUIT o K FIRER

) —HRE & M EF AN R R T, SO N
HEREHE AR ZADMIHLHHE (L, FaRERICBT 2L EI6NT
W5, RV EL (GH) IfIFS o R 2 =y 75y ME~HES R (tg/-)
O BAEE Wistar Tuyb(-/-NIHRELETHH, REHESK
(tg/tg) T GH DM AR T v b THL, MEER MO £ IC LRt e
Ipote, Ba ik, AP AifiEENRIVERE (L AR R E A Grod Bl 28R 3
FH7MI, TRHDTyMIBWT, EHINEIC T AN RIPERE LA
RES M PEA R R % T DG A <7, AFBRHLER ORI T OB R
{EN ¥ (malondialdehyde (MDA)) L <L R2Ibz2 KUY 7 Glutathione
(GSH)/ oxidized GSH L DEHIL, 1g/tg Ty MIBWT, -/~ w/-Fvb
FEBRL T, NBHERPL T ASKIML TV B RkLT:, -/-& tg/-F
yh Tl B oz, NFRIZ BT AR ERERTEIEIL, w/ig TvbT
[IDT o e T IIZN TV otz — 7, e ifad /-y
FCHE, TEPEASIIIL TV Dbt} Tl ded o7, — 7, te/-, te/tg Fobd
¥ Lipopolysaccharide 8558 & AR A xHL Cilitth %7512, 2 H0FE
Pik, GH oML, ML S UEETHRE CHAM AfitE 2
126 H%, ZOFHMEE R ERIPERE L AR ADTE L2 5 fh L1t HE o0 B it
T2 EETHEL TWA,

P54

Keywaords: stress response, oxidative stress, GH, IGF-1
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[ B R ERAEAARE O F KR T 2GEAICKHLE/ RS
Ames 7Y RTHMNER SN, FIRHEBERIELD LASEORERLLT
REEENTVD, FyMIBVTH mRNA RIS ERLE MG FL
1= H $8 R JERE /1N~ MSpontaneous Dwarf Rat; SDRIAS#E SN TV, 4
&, SDROBHDBEEINDINET~HLELIC, BEEAM REHERICH
BRI OWTRNML-,

[J53k: |tk 34 5609°> SDR % 6 } EHFEIFL TxMLLLD SD Fob
LR E LTz, BEMED SDR & SD Ty oUW THIRELRERTEIER X
VR— =X R BAERR DNA B H@-AF/TFAX V7 /v
v ;8-0x0dG)L <V, PR BIERERBSIUEH ML 2T ~T-, &I, (il
R FINF—HRELIZOVTHRMLT,

[#5RBL OB R HEME SDR TlX SD Ty MIH~STHOMMIFMAER
Ehiz, HETREHICRA R THAINARRER ClILh o, i
RRFEDA— = AF R BA T SD FobeABEZIRM -7, SDR
DRF. . Milc3135 GPx FEHEIX SD Ty MR THEIZAL., 8-0x0dG
LSS FL TS, Wl REFREARIT %L T, SDR 1347 {8742
BHE LA RL, MO ERLE A RFars  BIEIRIE FLTY
7ohi, KIROE T onhof, £, BHARTOZRAX—1]R
BT DL SDR OF AT MAIZITCAHIIETL T ied o8, &
MANTFFLOEEBEIC I DB T SDR D FAR{EL AR 7=, SDR D
HOEHROFEELT, B{EAM RBH O TTHERLAB R OE F 308
S HuErEAUTRIE SN,

Keywords: Spontanecus Dwarf Rat, longevity, oxidative stress, metabolic
rate, growth hormone
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N=F o iEREL, ZORR, SMP30 /o2 T URe R E#ICH
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The activation of NF-xB through Ald-induced FOXO1
phosphorylation during aging and its modulation by
cdlorie restriction
Dae Hyun Kim!, Eun Kyung Go!, Ji Min Kim!, Hyunae
Lim!, Hyeong Kwan Lim!, Yun Kyung Choi!, Jaewon
Lee!, and Hae Young Chung!
1Department of Pharmacy, College of Phamacy.,
Pusan National University, Korea
Insulindinduced PI3K/Akt activation is known to
inhibit a family of Forkhead franscription factors
(FOXO), which are shown to lead to increased
oxidative stress in several model organisms. One of
mgjor transcription factors activated by oxidative
stress and responsible for the production of many
proinflammatory cytokines is NF-xB. In the present
study, We were camied out to detemrmine the
relationship between FOXO1 and NF-xB activation
using HEK293T cells and aged kidney isolated from
ad libitum fed (AL) and 40% cdlorie restriction (CR)
rats. Results showed that phosphorylation of FOXO1
and NF-kB activation were significantly increased in
old rats. Moreover, FOXO1 phosphorylation and
NF-kB activation were shown to be significantly lower
in the CR rats compared with 24-month-old AL rafs.
To further explore the molecular link between
FOXO and NF-«B, we performed transfection
experments with FOXO-mutant plasmid in cultured
HEK293T cells. Treatment of the cell with insulin led to
NF-kB activation through the phosphorylation of
FOXO via the PI3K/Akt pathway. These results
indicate that insulin promoted NF-«xB activation
through phosphorylation of FOXO1 by unregulating
PI3K/Akt signaling.

We conclude that the phosphorylation of
FOXO1 regulates NF-xB nuclear franslocation by
activating PI3K/Akt during aging, which was
suppressed by the hypoinsulinemic action of CR.
Keywords: insulin; FOXO1; NF-«xB; PI3K/Akt pathway;
calorie restriction; aging; oxidative stress

KP-04
Modification of age-related SREBP-1, PPARs, ATGL,
and LPL by short-term CR
JiYoung Kim!, Ji Min Kim!, Hyunae Lim', Hyeong
Kwan Lim!, Eun Kyung Go!, Yun Kyung' Choi,
Jaewon Lee!, and Hae Young Chung!
Department of Phamacy, Pusan National University,
Busan, Korea

Evidence indicates that visceral lipid
accumulation during aging may be the causal
factor underlying age-related dyslipidemia, however,
molecularinformation on this age-related
lipid redistribution is lacking at present. Here, we
present data on the age
related changes of several key molecular factors
involved in lipid metabolism: sterol regulatory
element-binding protein-1 (SREBP-1), peroxisome
proliferators-activated receptors (PPARs), adipose
tiglyceride lipase (ATGL), and lipoprotein lipase (LPL).
For the experiment, we utilized 5-, 17-, and
24-month-old male Fischer 344 rats fed ad libitum
(AL) or a 3-week long calorie restriction (CR, 40% less
than AL) diet. . Results indicated that the age-related
decrease in SREBP-1 and PPARy activifies are
conelated with decreased preadipocyte
differentiation and friglyceride (TG) accumulationin
white adipose tissue (WAT) of aged AL rats. In parallel,
decreased WAT lipolysis was indicated by an
age-elated decline of ATGL in AL adipose fissue.
However, in non-adipose tissue of aged Al rafs,
SREBP-1 increased, indicating the visceral lipid
accumulation. The 3-week-long CR significantly
reversed these frends. In the present study, we
document evidence showing that agerelated
visceral lipid accumulation increased and the
change in lipid distribution is likely involved the
modulation of the key factors studied, as shown by
the data on the CRrats.
Key words: age, lipid mobilization, calorie restriction,
sterol regulatory element-binding protein-1,
lipoprotein lipase, white adipose fissue, adipose
friglyceride lipase, lipolysis, visceral fat deposition



EEXINBZAAN

AFRICBRINEFEMEHEE SN VHR, HAMEEREE > Y — L OBEETERNEFBINTL 0RO KR
LS, EEEEN CHEESOZEAXEZZITVIROHAGNSHFELEZITTEN, ¥ EEMOER - BROLS
BREFEUNFEL, ERESNTHET IV,

107-0052 REEFRIK 9-6-41 TIARREI 9F EMEEREHS
TEL: 03-3475-5618; FAX: 03-3475-5619: E-mail: kammori@msh.biglobe.ne.jp

Notice about photocopying (In the USA)

In order to pholocopy any work from this publication, you or your organization must obtain permission from
the following organization which has been delegated for copyright for clearance by the copyright owner of
this publication.

Copyright Clearance Center, Inc.
222 Rosewood Drive, Danvers, MA 01923 USA
TEL: 978-750-8400: FAX: 978-750-4744: www.copyright.com

RWEHE =% 528
ERR19%E (2007) 5H30H

® 1T H HAEBEZLZESR
T173-0015 FREERRFERX 5HT35—2
HEERE NBEHEFRRN
% 3% 03—3964—3241 (N%#3030)
W R REZRAR

Bl W A =ZBRI¥EHkA




ISSN 0912—8921

ERZFERY—Fa25— E45

HAZEEEZ{LFES Japan Society for Biomedical Gerontology
200745H30H T

[ggg;é;;&%:] .............................................................................. 1
[$f§)§}=h D} .............................................................................. 2
[E-maillZ DUaT] ceeeerreesreermrneritieiiia ettt e sree b ere s es e i 2
(AR SO TFRAERIC DU TO M & BHU] -+ oveoveeeeove e 3

ER%] ................................................................................. 4

(BELERE]

ERSEE RS20 B A i gLl B
HF : ERR194E1H27H (£) 16:30-18: 00
B REHESE 11035%
WEE: LER (). BlEk. St REELR. TN I A@gE, BFE R & % ClLEm)
AHEe (B9 WEET. A i E CIEBY)  jhi2d
RIGH : BBEftE—. PR, HEOR—. ZHEE. BAAREGE 3Fsd

HELEE L FBE2EH
I. AubeE#E
I. % |EPH
1. #H30b HAEBELERARE LLRE)
A& ULBERSR GEREEZEALSTZER
BIRZE /MR8 GLiifE KR FES - EZNFD
£ - TRR19E6A20H (K) ~22H (&)
PRAEIBAT : O b LR, FLIRBESUERME, tibER e ES 28
- a3 H25E H A EFER E AR THALT 5,
S . —RSHA8,000M. %42 H5,000H.
% H£E12,000M
2. BEHAEBEERRS BEOEE)
REEE O H— (EWKEREREFUIFTE G EIGER R I 4855 BF)
REHM - FRR204E6 A 12H (K), 13H (&)
PRAERFT « REFRMAIL2E - ERE2MEE (EH1604)
3. HEEBELZ2MBRN FiEHE)
- BAEBRELFLOSHIRBEIEEEINTNHS
- &R CEM1941H 26 HBE)
FEEBIURESR 3544 HEIH a1t AU 2H 134
BEhE BN 128N S4B P L O TREBOH = BENT 5,
4, &3 TEBEMFE TOWT (SBH)
» REOETRERE S TIEMORITFEICDWTHE L /.
cHLWLWEABE LT, MRBRTA>ENRNT 1 X hy i a2t TEEME) Bkl 7~
S ETHRSRE KERHEHRSEDLEY) BHRXBATITI &b H o0t s o —HREfEIcasa
BN H D7D, SHRIEBTOLSIBAHERIBIPLHDIZLE2I-BRET S,



5. 29, 30EBABEBERFESS ORI TALHM’EN
- SE20E H AEBELESL ORI AMEA :
THEFUER (B ITEKRS)
- BB H A HEBEMFER S DRI TABEA ©
BEEXR CGEREBEANEESVERN)
6. HEZEZIRIERES - 70V I LREBESRE GULSE)
CRMBEREEE LU TEEEE2ONMNRKEENT S,
- E26E B A BEZLIIFEMR21E6 H18~20H. N7 1 IHIRTHMETFETH .
cSEOTIT A7 T EREEESITRIOEI0A22~25H, EETBIRDhETFETH 5.
< REOEBREEFERIT2009ETAS~9H, N THETFETH 2,
« R&BIOEBREEZRIL20134FEY )N THETETH 3.
7. H¥2B
BE2E (MEKSE) &2#%T 5.
8. Zoih
cF2OR—LR—VOREEHD, HHAPTHABTLLTNL,
RREZBESNPLERD TEB{LORBRMWIN KT v V) 2HEEBELFESF/EL THERTSHEIIDONT
LA REIOSFBTHERINTHI&IZLE.

(BBRELV]

#5544
HABBRA#L OETRERBICOVWTOBRUNEBRHBICETSNEL L (IS, BEXTOLIS. 0
HFICET A RERBEESINTHE D EEAN,. ANFELRENITTVELLS, BER PRI TIERIZE N,

[E-maillcDW\T)

FELDZLSEBRHLEBOHRE OB ZREICITI D, EmaillZiIEALTHREET, A-LVT7 RLXABROB
EATRWY, BIVREEINAL2EB0ERIE. 7RUVAZTREBICEmaill TBED K FE W, £~ BEETRNLE
BOXRIFHERFETIME LTIV, THHEALLLBEVWREL LITET,

Emall DEEHEICDONT, TER - CHENTTVELESERUBR/ETBHSEL LI N,

HAEEBEZLERTR—LR—JRHBEHFL TOET, BFFEMEIRTY. BEIEILEEN,
http://www.tmig.or.jp/jsbg

ABE, EREHE. SBRFBIIOVTOFELHEZZE. Z2EWBRANBEWVLET., /-, BHVALEELTRICTERE
<3N,

T173-0015 HITEHMBIEXHET35-2 HEMEALESHATN
E-mail : jsbg2006@tmig.or.jp Fax : 03-3579-4776
HAZBRELFERXWER



TR 19 % 3R
BESERM

B & 8 & & &
HEFESXREERER
m B B #

BEANBEZSCEFREERBICOVTO TEB L BRU

HE BTHRASHEROILEBEUHBRLLIET.

T, COUBARICEETELT, EENEEF L 2 —OBANELRL LOWE
ZHLY. FOE. ABREIGERL T, REOEFRFNERSIA-EFRA(USBAE
=) EFMICHELHEL. BHOBEFITHSBEIRELFEL

LUEBFREZ. BESNEFAOIHEICEYBIRTEE LA, BatREBIZETS
REOHR. COEBOPIZ. HUEL-SEOEBAEFA TSI EAERIATELEZD
TRYAFSERSETCWEEEFET ELBIC, BAHZEBELTERSIVEELNTWS
BESFIHLELT, BRETEBRLETDEZENMTL, LEXYVEIBRUBLEITE
ED

BEDEZH, A EHBHICEEN-LELT. BESEOHEAFTECER ST
FERIBESNTHY EFLADN, EDH. FELGEBRFICIIHEEEL LI MhE T
FEWEEFETLELIC, FH— FELCHEZOEEREFIHYFEL=L. RHIZH
THOEMEEROETCITER IV EEET LI, LALIBRAVNRLLETET,

HE. BARIZHEZFELTE., SENFEZECRITLESD. 2RBRICHLTEESE
HROSBEOEEMHZBEMET L LI, BRHLLEERECRAGTT. FLEHT
ZHETCHHIEEPLARRASETVLLEEET,

[LERERICRBEIN TV -BE S EDHEH]
HERSOET—42 (12974
AMERS - 8BS, WMAER (EF - HFH). . OEHFRAF

bid=

[(BE&EEO] ;
HHFEER LY — (RBCEREBAEM/R) 0120-118851 |
SIS TEOFFHOB~FERESIHET |

cTRE-BREOFFH OB ~FESHET |




£858h)
ERE19%E1A5H ~SER194E4 A20H

(A2#)

K4 iR

nEE e ERKEEEBHERR
IERE R

KB HE ZEXZEZFPEZRHAEH
BiET 0743 7 Z(4E{L%)

2 BxE SRERKESRERH

#H B2 MLUKZEER
MK - 1IL0R%EE - EENEE

R R ZER¥EREREZERUAR
RO FEESE

mil ¥  ZERXFRERREREERE
RS FEESE

5 mMEF  SRAEANE SR
ELY ) LERE

¥iH BH  EAREREREASEPRR
REREERAEGRERER

BE KE  BROKLTFREKRER
ABISALIFFE R A HIBRBE Rl 22 I

hE E—  ERBEAREBIER
ERY ) LINAFT—H—
WRF— L4

i E IRKERER
E¥ TSR
ST HRREE

(FrBZEE)

K4 iR

Bl Rk REBRKERENER
NAFT YUY —F 25—

BE &7 EERBEKRE KEEDEEEH
KA FERE

AE RiE

Bt BBF  AHBKEEZEREEEAIE

BOBERE

A ®"T HEEHREARSHRR

(R BFREET)
it BT WUz BAWERE

GE&H)

T
606-8507

514-8507

920-0293
700-8558

514-8507

514-8507

173-0015

153-8902

112-8610

173-0015

409-3898

T
202-8585

173-8602

257-0028

466-8560
921-8802

173-06015

244-0806

£/
AR e B K BE 3G 11 T 54

il §62-174

BN AR P BT K 1-1
FILHEEAT—THSH# 1%

LA T 1745

MIHLF 2T B 174385t

RES X HET 35-2

BRXEE 3-81

XHREKAE2-1-1

WRAEIX HHT 35-2

PR TR 1110

¥/
PR AT HTET 1-1-20

B hn1-18-1
ZEEFTH R EE497-6
AT BT X ET 65
GRS « T % 4-114

YU LA 7201
ARAGIX ST 35-2

BikHPFEX L 5#12-13

HEFE, AR MERET. SR kM, PR MERS. MAKE. KESIT. WWARE. ILMX
@, THEM BEFAE. NBRE. SiREXR BES. KRR WAKME, BO0AA, MEE. SHEE K

MEX. MBERE. ARatBEE. kXS BIREIRN

B2 AR
HBES X et



BRSPSV —+25— $45

20074E5H30H FE1T
BHAEBENLES

BEER AN@A BT B
BB T173-0015
IR GXKET35 -2
WRBEARESHER

BN R BT ZRBRIMRad




Houman Mouse Ratwﬁﬁ%’&/‘ v 5? 'DJ 1!

1. s1D|rect® ,_ |
ﬁfﬁﬁﬁslblrect'ld:. ﬁa*ﬁﬁﬂﬁ&ﬁ. E%ﬁ?ﬂ)m ﬁTE—&ﬁ%‘Dﬁ:v l~ F54 Ef?.’.
BRRB LUHERESINRARS] -
- RMAI BT SR T LTT.
A TZUORAL, BHO
HLR—=R, 1A F 2%
0)74 77 U L‘D%ﬁ L'Cld:

§ |Perfeot® '

siDirectJ: UEE] i’& L
10n mol:b\ Bmg. g 7!‘--

HiE (1 Onmolﬁﬁ)

i 1% 3F§'*‘]E&q7ﬁ7‘~7‘ 74-!3‘/*:/-[6]!'?
1Hi5 ¥15.000 (3

CIEXHISL 1B Y4ERULD TERLYRYET,

| esmm P L TEB G, hSAEH. KEEGLM) TT.
(CERILY. FqFvIbirk LET. )

REER 10 nmol
¥10cns v —LZAVTINT ZEROES. H750E4H8 4,
XBEEORBRTHVWLAIBELIVEVNBETEWNVIA LUV IBRABGLATVETS,

lIr,

# m 1~280 MITHSRIERFsIRNABLES 1t X% 1+1-SigmaProligott DE RS &R R
ITERL. ﬁﬁ!ﬁ’&%ﬁbibf;g .

- BORAH TEL 03—3815—4041 FAX 03_—3815—4048‘;’  _ﬁ.ﬂ 'a'ﬂﬁlm-:ﬁﬁwzsmmﬁ
CHBLEIE  TEL:011-756-1763 FAX:011-756-1763 = AAISELS, (71{ S RRUEBEL
FRBEEET TEL:045-200-4441 FAX:045-290-4440 f;"-f(ﬁ%géiﬁ; A,

DL IEB BT TEL:029-837-2181 FAX:029-837-2234 8'&:*;Ab F RIS

URL http://www.wkm.co.jp/







