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A Major Role for Glucocorticoids in the

Anti-inflammatory and Lifespan-

extending Actions of Calorie Restriction

James F. Nelson

Barshop Institute for Longevity and Aging Studies
University of Texas Health Science Center at San
Antonio

Chronic calorie restriction (CR) which extends lon-
gevity in many species is associated with moder-
ate hyperadrenocorticism. CR also attenuates
inflammation. Given the anti-inflammatory action
of glucocorticoids, we tested the hypothesis that
the hyperadrenocorticism of CR contributes to the
attenuated inflammatory response and prolongevity
effect of CR. We used a corticotrophin-releasing-
hormone knockout (KO) mouse, which is glucocorti-
coid deficient, and wildtype (WT) littermates as
controls. Beginning at 3 mo, KO mice were fed ad
libitum (AL) or CR and given vehicle or corticoster-
one (CORT) in their drinking water to mimic
CORT status of WT AL and CR mice. Inflamma-
tion was measured as footpad edema induced by
carrageenan injection. The CR-mediated attenua-
tion of footpad edema seen in WT mice was signifi-
cantly prevented in KO mice. Only replacement of
CORT in KO mice to levels observed in WT mice
could restore the anti-inflammatory effect of CR.
In KO mice, the absence of CRH and CORT not
only prevented the lifespan extending effect of CR,
these deficiencies reduced median longevity to
50% of that of AL KO and WT mice. Replacement
of CORT to AL levels in CR KO mice partly re-
stored the prolongevity effect of CR. and replace-
ment of CORT to CR levels resulted in a further
extension of lifespan in CR mice. These results
show that the hyperadrenocorticism of CR plays a
major role in the anti-inflammatory action of CR.
and that the hypothalamo-pituitary-adrenocortical
axis is also critical for the lifespan extending ac-
tions of CR. Supported by NIA and the Ellison
Medical Foundation.
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Identification of longevity therapeutics
using gene-expression biomarkers

Stephen R. Spindler

University of California, Riverside, Department of
Biochemistry, 5478 Boyce Hall, Riverside, CA,
92521, U.S.A.

Evolutionary theory holds that caloric restriction
(CR) evolved early in metazoan evolution as an ad-
aptation to boom and bust cycles in the food
supply. Thus, molecular-genetic studies should be
able to identify a set of ancestral circuits estab-
lished to regulate longevity. We have shown that
CR acts within 8 weeks, even in late adulthood,
to begin to extend the life- and healthspan of
mice. We also closely linked this CR-induced
physiological state to changes in the level of spe-
cific heart and liver gene transcripts, and to spe-
cific signal transduction pathways. Our results are
consistent with the rapid effects of caloric intake
on the lifespan and/or biochemistry and physiology
of Drosophila, rodents. rhesus macaques and
humans. Thus, pharmaceuticals capable of mimick-
ing the signal-transduction and therefore the gene-
expression effects of LTCR may have applications
in human health. To test this hypothesis. we
evaluated the effectiveness of glucoregulatory
drugs and putative cancer chemopreventatives in
reproducing the hepatic gene-expression profiles
produced by LTCR. We found that eight weeks of
metformin treatment was superior to 8 weeks of
CR at reproducing the specific changes in tran-
script levels produced by LTCR. Consistent with
these results, metformin reduces cancer incidence
in diabetic humans and ameliorates the onset and
severity of metabolic syndrome. Metformin ex-
tends the mean and maximum lifespans of female
transgenic HER-2/neu mice by 8% and 13.1% in
comparison with control mice. Phenformin, which
is structurally and functionally closely related to
metformin, extends the lifespan and reduces tu-
mor incidence in C3H mice. These results indi-
cate that gene-expression biomarkers can identify

promising candidate CR mimetics.

S—2-3
Calorie restriction modulates redox-sensi-
tive transcription factors during aging

Hae Young Chung
Department of Pharmacy, Pusan National Univer-

sity

Oxidative stress is considered to be the major
cause of aging and many age-related diseases.
Calorie restriction (CR) is known to retard the ag-
ing, and age-related deleterious processes. Recent
studies documented that CR retards the aging
process with its anti-oxidative ability by regulat-
ing the intracellular redox balance. Among key cel-
lular components sensitive to the redox status are
transcriptions factors such as NF- kB, AP-1,
PPARs, and HIF-1. In the present study. my ma-
jor focus was to explore whether age affects the
regulation of NF- k B, AP-1, PPARs, and HIF-1,
and further to delineate how the age-related
changes are modulated by CR. It was found that
the increased NF- K B binding activity during ag-
ing is elicited through phosphorylation by IKK, re-
sulting a cause for degradation of Ik Ba and 1k B
#. Additionally, CR inhibited TKK activation and
down-regulated NF- K B activation as evidenced by
increased cytoplasmic Ik Ba and Ik BB proteins.
Results also showed that AP-1 binding activity
markedly increased with age that was suppressed
by CR. Since AP-1 is known to be modulated by
MAPK. the investigation of MAPK activity was
explored. Results showed that the aging process
enhanced all MAPKs activities including ERK,
JNK, and p38 MAPK, and importantly, CR mark-
edly suppressed their age-related activations. Re-
sults further showed HIF-1 activity increased with
age, which was blunted by CR. Increased HIF-1 ac-
tivation during aging was accompanied by the sta-
bilization and phosphorylation of HIF-1a protein.
Another redox transcription factors, PPAR«@, 7
have been implicated as regulators of pro-inflam-
maotry responses and NF- k B signaling pathway.
Gene expression and DNA binding activity of
PPARa,7 decreased with age, while CR blunted
the reduction. In conclusion, it is becoming clear
that redox transcription factors are intricately in-
volved in the oxidatively stressed aging process

and anti-aging intervention.
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Regulation of insulin and FGF signaling
by the aging-suppressor gene Klotho

Makoto Kuro-o

Department of Pathology

The University of Texas Southwestern Medical
Center at Dallas

A defect in klotho gene expression in mice leads to
a syndrome resembling aging. including a short-
ened life span, hypogonadism, growth arrest, hy-
poactivity, skin atrophy, muscle atrophy, hearing
loss. premature thymic involution, cognition impair-
ment, motor neuron degeneration, arteriosclerosis,
osteopenia, soft tissue calcification, and pulmonary
emphysema among others. In contrast, overexpres-
sion of the klotho gene extends life span in the
mouse. Thus. the klotho gene functions as an aging
suppressor gene. It encodes a single-pass trans-
membrane protein whose extracellular domain
share homology to glycosidases and is shed and se-
creted into the blood and urine.

Extended life span in transgenic mice that overex-
press Klotho is associated with increased resis-
tance to insulin/IGF1 and oxidative stress,
mechanisms for suppressing aging evolutionarily
conserved from worms to mammals. Klotho may af-
fect aging processes partly through its ability to in-
hibit insulin/IGF1 signaling and to reduce
oxidative stress.

Mice defective in fibroblast growth factor-23
(FGF23) exhibit aging-like phenotypes similar to
those observed in Klotho-deficient mice, suggesting
that Klotho and FGF23 may function in a com-
mon signal transduction pathway(s). My labora-
tory has shown that Klotho binds to multiple FGF
receptors (FGFRs) and modifies their affinity to
FGFs. Notably, Klotho enhances the ability of
FGF23 to activate FGF signaling. FGF23 was
originally identified as a hormone that inhibited
phosphate reabsorption in the kidney and lowered
serum vitamin D. Indeed, both Klotho-deficient
mice and FGF23-deficient mice exhibit elevated se-
rum phosphate and vitamin D levels. In addition,
many aging-like phenotypes in these mice are res-
cued by ablation of vitamin D activity. These find-
ings imply a novel concept that FGF signaling
and phosphate/vitamin D metabolism may partici-

pate in the regulation of aging in mammals.
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Neurogenesis is enhanced in AD or a mutant APP transgenic mouse
hippocampus. However, A beta action on neural stem cells has been
controversial. Mashl and Olig2 are bHLH factors, which are involved in
initiating neurogenesis or gliogenesis. The regulation of these bHLH
factors in AD has not known yet. Here we have demonstrated the
up-regulation of Mashl and down-regulation of Olig2 in cerebral cortical
cultures treated with A betal-42. Mashl was expressed in
nestin-positive immature cells but was rarely expressed in postmitotic
neurons.  Majority of Mashl-positive cells in the cortical culture
co-expressed Olig2. A beta increased in the proportion of
Olig2-negative/ mashl+ cells, which are lineage marker-negative cells.
These results indicate that A beta may alter the gene expression of Mash!
and Olig2 in immature cells, possibly neural stem cells. Overexpression
of Mash1 in neurosphere cells enhanced neural differentiation. However,
co-expression of Mash] and Olig2 siRNA in neurosphere cells accelerated
cell death.  These results indicate that A beta may alter the bHLH gene
expression in neural stem cells toward cell death.
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L&D RUZAH I (polyQ) DM I > TERE R IR$ D281k
2tz EDIHIZ 35mer polyQ ELEEM WYL 7 TRARETFEHK
CEBRTHIA L BT ue—F—ICoRTEALB R E RV, &
DEZALRARA S UTHIER L E M SR & B & THEBL 72, polyQ BRI {K
BT M ER Tl FE AR S THARBICERE, &
HWRBESHOOTRTTHEIUET UL, ZOBRIFHICHB T
W BILBIED B R DI LR R T D, FHHAICLDBETFRR
PEALEBT D122 DNA =707 L A BT -RT-PCR AT 54T 7=, 0
BR. ATRFROBETREOENBOLNT, NLDOBIZT R
BILEFHICBITDELED POV IR T 5, Keywords: B, i,
¥{k,DNA =Af 70 7L A
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ERE-L B a2, s |, WaEE 3
V B KPREREZRIER SFLEREDTF, 2 WHsBMAKY 4
B S K EERREMZRER IR

EMILIET AT I (HSA) I, NRIRH H34E B ICHEE IS RIS &
{r SH A 1AL TVB2%, 20 SH ENT7)—OREOT LT I %20
FTRIT LT I (HMA) jEL TR, —HZO SH D MmO RFLRKEY
AFUIREL S-S HEALETAT I BT LTI (HNA) JEEAT
VB, EWATILER, 8 15%0ETRTATIL, 254 BILRIT L
TIVELTHEALTWS, bivbhud, ZOl7A7 I 2408 - 8l43
ZEBEAEIR HPLC Y AT LA BBLIZDOY, ZOL AT L&AV TEEK
BOBREMBESBINLE, TOER, Hi7L7ILOHEOHNE
LB EENOBELR TR HEZ RSRBRL TV BIL, EHICZOBHEE
LI BICE>THORRERITBIEEZRVIEL, K ESICHRLTES
(FEREE (LA 11, 57-58 (1987); ibid 12, 59-60 (1988)),

1TSS EbDbNL, REICHEY) SEREOTATSILOBE
THLRWM AR AT LR MBL, EAEANBEREOIEAPOT L
IO BRERIEORITEZT-T, BEMQEPOELLLE- B
L7z, IR AKBEOMKIL, iF-BRE, BRELEDEBHEDRVEA
HEEPNRRES 14 (EAER, 73. 98) M LRI L, TORER,
BEMBEPOBRET N T I HFEOREDEINT 66.4% Th-1-Dic
HUT, BIEAKPOENILI.5%EBIRMPL TV, FHICHIELT,
BEAFEKPOTVT I TERIBERT LTI Chotz,

Kk Z 2 22080 SH DB ANRORIK D 2L THEZS
hT28, EALAAKRAE TIE, KWEDRBILICHEST, Kk
CEEBEL TV ARIBEKRPOT AT I ZEEICELERNTAT IV
BELT-bDEHEREIND, 2O X5, MFEAPOTAT I DOBEL- R
FERIEDORATIE, BHEMNRSOL, KM ERNOBE L SRtk IER K
H—OOMA2VES e RSN,
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E2 ERERY

(1 BEANGF ZALT ) DHREE, 2, 521 K- 2, 3, K ABF- #1LY
DA T—H—)

[BM) BAXhETIC, TAVYN A v—FHBLERL Y BRLE
MEREY VHAHES N-EARBERICL 28822 R EHLMNC
LUKk, #ZCHABLICE THIRBEPIC R8BS LD
EMiE T REARSNMTEONY I h, —KRIRKkBHL LY
FrEMBADEAIICLORNLL, BREOMMLU-EEA
HOREBET. BIERBITE2To 7,

(i) 9 MBOERK T 34 ABOERT v b KRR T o5t K
AE% ZRTBKKEI CHWi%, PYDF MUCHET L ConA ICTHFEAHE
FRE L, BICHEVCRIMUZ XKy b % ConA-Scpharose (= THY
WAL, “RABKAIICTHBEERARY bxBIRLE, Y S
VU #{Et. Nano-LC-ESI-Q-TOF/MS (L X WRIEXfT~71-, EIHR
ALK % BV T Western blotting (C Xk BT, B L UGBS
WREITIC X 2 RBIMLOMMT 21T o1, -9 R % T
M I & D RBEEMOELERM L,

[#R) ##5 v P TREOBRVRHE Y M, VY V—20HEAK
SIRBER TIH D Cathepsin D LREIEENT, &6, EIZHE-T
AEMEYPORRBNHML T IRAEHLME R, Zh
HHLDY Y Y —LAROBRIZED bDOTII Aoz, Fichi#
BACFMRMTA S, Cathepsin D (MBI SRR LTEY, 20
REBRN BB TIIBEF MM TV, 200 phR MR- X
TARLHI, ST F Y —LREFCLY Cathepsin D DMK
~OBITHBEINT,

[£8] 4. #KHK Cathepsin D (IH -7 E (LMD Biomarker & L
THIREND L LB, DX I LHEOREE N MMM I MM
FTHEVIBRENRERIONEHLNCL T Z LI, Hi
LD TFRIBORHIZSBRB IO TIERV M EMEINS,

Keywords: Glycoprotein, Aging, Brain, Glycoproteomics
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P-1 MEBIZHS B, RTOT X BB
122V T

BMIEEQ). (2), EB—{(2), b X (3) . KFFRA M),
(BT (2) . PR IEM: (2) | BERBER—(2)

() HERKFEFWT A= 3, (2) 4t KFRF Ry
%, QD AFBRKFEFRBBEAR. (DLAHTRKFEFREHD
AR

SR BRI HUTICRISL , Fika s 45, Mk k8 N HTE
DR FH AR MON TV B0, BRI EOY DBREAMEHE
NADRBKE, £, BRIKAMCBRO RWICL> TEM SR Y
xRS B ZEND, ZOZENLBRIRD LIV THAD
ZLEEKEICL BETHD, RIEFTBHRO R EIZOWTELOH
FARENTER, LiL, WIS E . R TO% 2LBRRSOBME
RSV TOREREIEFRRFR PRV, S0, bhbhidm
IR, MR O~ ABRKI D SHEIS OV TR BRI #A F
WAV TR T, EORR LUTOIELRHLT,

(1)CD117 MEMRRL S CD25 Ryt MR B B P I BTEL TV oD, 1M B
PEARROL 1gM+IgD REtEAIR I B L I i L T DL 0LH D, Ml
W2V, SROOMBUIEEIR P LED O T D,

(2) RETO IgM+gD KBMEMBIZY Y BAIC{EEL TV D, —H T
&M KBt AIRIE CD138+IgM RBYERBRR IR B I L TV 5,
WS PE, Us BRI O HREED A2 | ThEDMBRITMD 1D,

Keywords; B #8, 53{L. 80, T, RRE@iLy

P-3 E{LREETITD R SAMPI R #ERE O
NOELEBEONBEIL

MINES. BT
ABBER-BER -EMRY

TH & e ELEARTHETHD SAMPL w0 ATIEM IR ¥
IRMORBEIR TALLNh, RFICH KA L BELNKIEME
DU FAUETHD, £ £ TIX, SAMPl vURDO~w/a77—
CHREILSTIREEBLOFBRLBE LD, HMO2UR
Mot HEBPE@EE T, £0O NO EA I % C3H/He =7
AL &L,
TH BB Ik @ % RYEA H LD C3H/HeSic &£ SAMPI1/Kue
2 HAD, 328 AR BRI LI, &7 A0 ORI T LI RE AR
18T, 96-well 7L —hft #tEMAL & HE &K & 10 ng/ml LPS,
0.75 £721% 1.5 ng/ml 1FN-y, 10 ng/ml LPS + 0.75 ng/ml IFN-y
FELRPMII640 5 S T24BEMIIE R . LMD ICE Eh
5 NO, B ¥ % Griees iEICIVRELA,
Tg5 L E£ 8 LPS ORI MicLD NO E 4 KX, CIH/He =7
ZAT3I HABNS 24 » A KICHITTIZIE - ETHY., SAMPL =
TRCIE3I Y ABHIL6 r AMTIESOXAMMNS 127 AKICH
3T LERL C3H/He WL E A2 o7, IFNyOFIZLD NO E 4
K2, C3H/He v VAT 6 » A2 —27LLT 24 v IBET
MY LN, SAMPI =URA T3y ABHH 6 4 K TR 9 ~
AMho 12 s ARSI TLERLE,

MEEwsa77r—CANO EAMR THHLEE LN, B
H#Ewru7r—SHREOTLENHENE ILAD,

Keywords SAMPI, SPF, UK PE A4 BEHE L NK TR E

P-2 EBLBEEETFTINTIX, SANP8/TaSlc (23T SRR
TCR'™ MR DM A0 & MIAR B AE & oD RO DR
FEE RO D, RNHAGE D, WRhERF Y, FFUISL Y, Tk
S, KEMIL Y, NS
DB FE A2 RiZE7, 20095 KRBT BRACAR #aT, 3) K FAisim
K FAT7TFHARANER, QOSERELR BN 5 —,
S)SCHEE FE K77 IRIE PRAERE, )R BH K LMmiFE
[#EFH ) BILIR T T A<D RD 1 R SAMPS (347 MR, 78 b
B/, GRIGHEDS F& i3, #ESE . SAMPS TIIEMR b Z CD3memtee
CD122° ORI FF SRR 53 T MK (TCR™ #BA) AMBG I ¥
LMD, bl OGBS BV JE 2 ML, 4[], BARRR
EH1TV >, SAMPS O TCR™ KRR 3 M AT 560 I Eery | B AR fie & B
WAL, [FrEEFiE]4 BIGEEYE SAMPB/TaSle BT
C3H/HeSlc {2 Nembutal FEF: T CHIRREE £ (TMX) USRI FH#Y (sham)
Ef5o7=, 17 Wik, Now cytometry iZXDMARRLP 0> & MO F2 JE
LA IS L0 e Mdn - D O 5 MR 20 % SR b 7, [R5 R)SAMPS, C3H/He
342 TMX BT CD3" CD122° DMIRA 3L T MR (TCR™ iRY) 4 A°
PHFICMAP LTV eAs, TCR™ MIRR ST sham BEL 20 D o7, SAMPS
THE TMX ¥, sham BEEBIC TCR™ HIREAIH L BV S, i 1SR E
Motz EHIC, SAMPS Tix CD8' TCR™ MIKIASUEIZ B\ A%, CDY
TCR™ &R C3H/He EFRERIZ DA o7z, [ 5E]SAMPS, C3H/He i
FEICIV T, BRBR T TCR™ MRS ML AN o], ZOZEIE
SAMPS (23513 5MMk CD8™ TCR™ #HIRM 300159/ % Aoy AR ik & Rl 3
ML BLR THDHIEE 5T, C3H/He TIIMEHZ (£ TCR™ MK D
HMIZERRHThD, MRS E T 4RO FLLV KIMAS SAMPS D %5y
B TR 4L TS ATREMED NS,
Keywords:
SAM mice, immunesenescence, extrathymic T cell, thymus

P-4 E4EL71-COAT MATIZEBRS 7 +&N L TAY
DT LHBRICRENH D
EROEE L MEART A BELIRK A FRE
CHRABEARATRB BT/ LBEFRT — L CHILRFER
oy — E{LRMEFALR)
[ BEY)MMIEST T HRLDBFEITS F450%, TOBFIIARNENT
VAV, T RIEIR LRI A A (TCR) 2/t L7z th & MRy NS oL
1L-2 DEARHIMI A TOBIEL R R T D, TCR L7 )71, Mk
R EDERF7MWIAT D Lek, ZAP-70, LAT, PLC-yl S0 Fick
BIE)ORBIFL Csk 2 PAG/Cbp(Csk #&HAR) FickalAI0H
HATHEISHBIN TS, 2T, IIIIZMED T MKIOBER Fix
BERZZFCATIERRLRELRBLTODHEHEMN R, £2T, =
P CDAT #KE AV TIEEI 7MiMl 50 7+ Tomis &1t
FiH AT, [FEICDAT ML~ AR HENLE, v A5 F
ORYTIL, FAIMHEBHIE Triton X-100 TR %, EOBRIETHLN
7o IR oY AR TEPE I S . I NS S a8 AIRCGE O TGN & B
43OV T Western blotting TiTo7-, [#EREBERINE)OHIBADL
TN TFIZOVTIEMO M E(LIZBH LN h o7, Ll
[ 1) ORI #F TIL PAG/Chp A BRI £ > THMMT DI HLE, 3
7=, PAG/Cbp HSBMKL7-MIRR TIXAEE 77 M MT 5 Csk b ¥ LS
LT e, Wi, b=y ROMI TSI S TFas oY Mk
TLAE L7 itV 1V ROAETED B ENT, LA LK RS, B~ R CDAT
MR TIRBRIZMEN LA IO 7 A HIERICREYHZLOL T
HnaEns,
Keywords: CDAT #iRY. HFEZ 7k, PAG/Cbp. Csk



P-5 BILRFLREBLICEFEHE Fav Y TRE
o&#

ZRAERY Philip Hartman® SA#FY EWE#E” K20Y GHEE"
GHAHY
"V R KEEEE P Texas Christian Univ. ¥ BHEAFBHR L35

IharFYTIR, BELORRE LTEEIR TV BT R F—
R L EORIEYD TH 5 EHEEROFTHICED > TV MMM/
BTH5B, C elegans DEFBZERHORRE RE mev-1 T,
PRI THLBRICEESNATEEESRICL-T, I hay
FY 7 OALBROBRENEL BRI, SHIHEDOARRICE
WT, IO Fary FY 7TORMLROBREGITERFEKRTLALN
5IL. e bt bar FYTOBEBETE IRz A X—
REMVETIHL2BELTEL, I baFYITER, ME -4
WERVIEST L CHERAESTVWALEDhTV S, £2C32
bay FYTOBENBIER PLREEICEBERIETIE I M
BT 5120, AEIFI Far FY TRAKES LTV 2REFD
—DTHD fzo-l DEREERAV, mev- 1 EREL O _EERKEE
L. mev- EREL “HERBOBREZTHB LI UHEMIOVTR
HLl, TORER, —EEREKIIBERICH L TREW CHBSML
ol LA L, FMICBOTid mev-I ERELVELS LB LI
Bhote, 6L, ThONEREORDEMTCOBREHERL A
ELlE A, —HERKTCIRMbOEREL ) TR X —BIE
TLTWBZ &AM oT,

DEDEERN G, MEEMET S fzo-! MEFHFHFEMTHICIIE
MRS R o128, CHIRTRAAF—REFETFT LTV BHIC
FEMEPAMESEBE L3 Aol TRRV A EEILNRS, L
T, REWTERLRERM T, BEOMENBER b L RICEK
EME LSO LIEOTRAEVHEEEBENS,

Keyword: Mitochondria fusion, oxidative stress, aging, C. elegans

P-7 SEX AND STRAIN-RELATED DIFFERENCES IN ANTI0XIDANT
ENZYME ACTIVITY CHANGES WITH AGE IN RATS

K.Kitani', S.Kanai®, K.Miyasaka®, M.C.Carrillo"* 'Natl. Inst. Longevity
Sci., *Tokyo Metropolitan Inst. Gerontology

Antioxidant enzyme activities(ACT) such as superoxide
dismutase (SOD) and catalase (CAT) were compared between
young (8-9 months) and old (27-29 months) BN/BiHsd rats.
CAT ACT in brain regions were quite comparable between
young and old rats of both sexes.SOD ACT changes with
age also were not remarkable, with the exception of
significantly lower Mn-SOD ACT in S.nigra of old male
rats and significantly higher ACT of Cu,Zn-SOD in the
same region of old female rats than respective ACT in
young rats. CAT ACT in the liver tended to be lower in
old male rats than young rats, while in females the
opposite was observed.These new findings are in a marked
contrast with our previous observations of marked (2-3
fold) increases in SOD ACT in old F344/DuCrj male rats
in most brain regions studied, while in female rats SOD
ACT remained essentially unchanged with age (Carrillo
et al. Mech Ageing Dev 65:187-198,1992). We conclude
that no generalization can be made in terms of
age-related changes in antioxidant enzyme ACT, even in
the same species, sex and organs. Key words: aging,

antioxidant enzymes, strain-associated differences
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B{bRAM REE X ORI MK, RTEDOER, B EIc LR
RCHEIELAEFT D0 IREZS SR THOEREBLND, &
1o, COETFEBRIZHRANICE RS A—CORASIEL T BEE
NED, Dol WMANFTA—COERVEBZ LRMREE T3 O0FH
Eah o Tzl LOLERLIDETERIROARHHIL, ELOMEMER
BORBECETIZEEL TV AR ESh TV A3EELMBETHS, K
HFETIL, BEFOHBHEBUS ROMRSE S 7TV iciib b T8 ERF
LAICLDHRAE S BN Y FAN =X L RTT A, MR
F2BIERAN AR T — =0 T R(T 0T, TU¥ Al R-TREMIH
FITHTHIC, 15,000 70— & =7 R cDNA FA7FY—%bEIZ, V-
KON DEEFRLPCR RIGEMAEDLEAHTLIZEY short hairpin RNA
(shRNA) FA7FV—% 4RI, FAT7FV—IEL bagA L ZEMLTH
RUZHAL, #ix 2B G TREMREZLOMBRERICHL, BHERD
tert-Butylhydroperoxide(-~-BHP)Z #0 iR L 5 2 B2 1289, BE{LAR R
st LRL T 2MM% @RI, EFLIHED LYV REA R
FEM LUK EERFFRITLIZECA, MREENELHEZLOREFES
TV KO DBEHRIEFITH TS shRNA BRIE TE-, ThbHDSL, B
H3#< -BHP (K2 ZED S A R332 shRNA 1T, EF I A DR
MHEERDO— 2% mRNA L ~LTHHIL TV, FRROERN. B&EF
DRBEDMHAEEILTD shRNA 1L THUOXBIEN-ZEDN S, AH
=X BIIRHTHHD, ZOBERD +-BHP (ZE- T EFREISNHHIE
ICHBETHHENTRHREND,

P-8 The effects of Chinese prescription
Kangen-karyu on aged kidney

OMERT*, #1 Bk’ WMkt
* LK E R AT ST, "Department of Food Science and
Nutrition, Pusan National University

[ B#)ETTERIAS NF- x B R PPAR @ . SREBPs REDIRFE R F2AL
T, MEET Y MEBTHREE AR ZAREORBERANBOLNDEI LR,
@z p.Oll THEL T, AR T, Blfic> VW ThRNE
fTo1-DTHETS,

[ 515 Wistar T oM 8 + A #D0 4 5 A, EABR ¥ RLE
DERERORB X ZAEZTNTN 05 %, 1.0 % EALHEREL,
12 y Ao MK, FHERBRUL, MO TBA-RS LHiMILEE#
(SOD, Catalase, GSH-Px), fL#EP D Cr, Urea-N (T TRIELT, *
1=, HEHXRBLLT 2 y ABOT MRV,

[ERIAEBRICHV T, BREFMOGKEEUEAROELIIRDLN
Tehotz, MEc L M iF P D TBA-RS iZHML-A%, REFTCEBIL IS
BERTETLTW ., FEIcE0gmLi-BREF—rD TBA-RS
RETHEHMEGHCABICETLCO ., —F. IbarFYTHESZD
TBA-RS IIMERICLDEFLWELIIRDONIeh o7 ht, EILHIRL 0.5,
1.0 % ER8 0.5 % BEBRTETULT, Hil{b8EK T, Catalase
TEAEAMEICLVIE FLIAS, R 58 C LAEMERL., GSH-Px TEtED
MR EVBE TL TV 23, BT sL 0.5 % REBTARICLALTY
7o LA'L. SOD &, MBS LU 5 X B i@ bhnisd >
1o MEGICLARBEDEBE TRV ThoZSRICBVTHLHREL T
1
[ER]|F B NS TR, GABROMBICEAR LA R A E
LT, 7235, fia DF 237 RBUCHWVTHHFETRELTV,
Keywords Kangen-karyu, oxidative stress, kidney
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DRILBEEN

AT S FF RS L 2 SRR KB T8 - AL i
EHR HAKFEEAE-HAS EARSHAET - MREKFEAR
— BRI R

THAEREK ROS 13/EIRPITYL 2 05 - B - BE T A LA L AR A
EAEETS, BES FIIEEHDOCRINARESA LTI E LAk
., BREOBRENS| LT THEMEDYHD, TDOHHMIEHEIZLD
FATEALDEITEBUESEIABMNEL TN T D, LA:L ROS X
HERPIZTTRIRBUCK> TIEKRICHLFATH D, Lizpi>THE LY
HARY A7 CERIERT DR ERTIORLTHLL,

EENIMKEBE RS RO, ROS ZHNEETHETHLLOE RIS
3—F4TC, EMHEDOEEREE R Lo TV 5, bhvbhuit
20 - AEBETYMNIE S H, -B 30~90 DRy R ULiliB % 2 » 1 [
E7-0L, FROBKB LU YT O DNA BHLEELEFEE
PR W7, BT ICHiBZ X Bl (23 4 A ) LI ED
B (11 & H @) W TH R DOART 21T 2720

BEILIEN 8-0x0 G (8-AX YT AR LI T I/ NDEFHYT /v dG
1275 BIAHE, B b FYT7 DNA TELICEMTHMLEM, &
HeHEc > THEICIE T L, IEHME OGGI B8-AF Y/ T=2Y
Yz 5—¥) G, ICKVO TITES T LRL, BHLEMEROET
ERATEDBERI A1, IbaRUTTIIBIE T LR, ZRI3iiA
WA FFICETH DNA ERBERM RLDEMRES LTI TBILET
B4 5, bR T TIUBED M DL HLERBROLBHENMETL
DB b LRV, LB O FEMIT AU 7253 8 W1 o il 12 32 3 1 7 e
{LAR A DS RAIC DNA OBHEEERBHML-LE2bN5,

P-11 Mechanism of Lysophosphatidylcholine in
Upregulation of Endothelial Adhesion Molecules
involvement of GPR4

Yani Zou, Eun Kyung Go, Ji Young Kim and I1ae Young Chung

College of Pharmacy, Longevity life Science and Technology Institutes,

Lysophosphatidylcholine (LPC) is a dcrivative of phosphatidylcholine,
acting as a cellular mediator involved in various biological processes and
vascular aging. Although LPC has been shown to induce expressions of
vascular adhesion molecules (AMs) during aging, the molecular mechanism
underlying was not well clucidated. To delineate the signaling responsible
for the up~regulation of VCAM~-1 and P-sclectin by LPC, rat endothelial
cell (EC) line YPEN-1 were utilized. Results showed that LPC
dose-dependently enhanced expressions of VCAM-1 and P-selectin,
which occurred simultancously with activation of transcription factor
NF-«B. However, NF-kB inhibitors CAPE and SN-50, as well as
antioxidant NAC only partially blocked LPC-induced activation of AMs. In
further test, it was found that LPC treatment caused activation in
transcription factor CREB through GPR4/cAMP/PKA pathway, which
promoted upregulation of AMs. In conclusion, the current study
demonstrated LPC-induced expression of AMs was mediated through both
NF-kB and GPR4-induced transduction pathways in YPEN-1.

Key words: lysophosphatidylcholine (LPC); adhesion molecules (AMs);
NF-kB; GPR4; signal transduction

P-10 Characterization of apoptosis-related
gene, DAP3 in cellular senescence

Wakoh T, Murata Y, Uekawa N, Sugimoto M, Miyazaki T and Maruyama
M. Dept.of Mechanism. of Aging, NILS, NCGG. Dept. of Bio. Res.
Center for Zoonosis Control. Hokkaido Univ.

DAP3 (Death-associated Protein 3) was originally identified as
an apoptosis-related molecule that mediates
interferon—gamma-induced cell death. [t has been reported that
DAP3 is also involved in TNF-alpha, Fas or death receptor
4/6-mediated apoptosis. On the other hand, DAP3 is known to be
localized in mitochondria and associated with mitochondrial
ribosomes, suggesting that DAP3 may have some unknown
function(s) besides cell death. We have already shown that DAP3
protein is down regulated in human diploid fibroblasts, MRC-5
and HE-1 during replicative senescence. On the basis of these
findings, here we demonstrated that DAP3 was also decreased in
the premature senescence induced by oxidative stress in those
cells, therefore, DAP3 indicates to play a key role in the
cellular senescence. To study further the function of DAP3
protein in the cellular senescence, DAP3 protein was knocked down
in fibroblasts using short hairpin RNA. These results implicate
that DAP3 has a potential role in determining the cell fate by
inducing apoptosis or premature senescence after oxidative
stress. Moreover, we now try to analyze the novel function of
DAP3 in replicative senescence by using DAP3 knock-down MEFs.
We should also investigate a possibility whether DAP3 is a
regulator of the initiation of replicative senescence.

Key word: cellular senescence, oxidative stress, apoptosis.

P-12 Betaine modulates NF—B signaling pathway
during aging

Eun Kyung Go and Hae Young Chung
College of Pharmacy, Longevily life Science and Technology Institutes,

Pusan National University, Busan, Korea

Betaine is an important human nutrient obtained from various foods. In the
present study, we assessed the anti-inflammatory effect of betaine on
NF-kB during aging. Fischer 344 rats, ages 9 and 20 months, in this study
fed betaine to the old rats. To elucidate the effect of betaine on oxidative
stress—induced NF-xB and its signal pathway at molecular levels, YPEN-1
cells were used. Results showed that betainc suppressed NF-xB and its
related gene expressions of COX-2, iNOS, VCAM-1, and ICAM-1 in aged
kidney. Furthermore, betaine attenuated oxidative stress-induced NF-kB
via NIK/IKK and MAPKs in the YPEN-1 cells. Based on results, we
concluded that betaine suppressed the age-related NF-xB activities
associated with upregulated NIK/IKK and MAPKs that was induced by
oxidative stress. Thus, betaine might be useful as a preventive agent

against the activation of NF-«B induced during inflammation and aging.

Key words: betaine, NF-xB, aging, NIK/IKK, MAPKs



P-13 Molecular modulation of the age-related
Nuclear factor xB (NF-xB) pathway by
hesperetin

Ji Young Kim and Hae Young Chung
College of Pharmacy, Longevity life Science and Technology Institutes,
Pusan National University, Busan, Korea

Nuclear factor-xB (NF-xB), a redox sensitive transcription factor, plays
an important role in aging processes. Thus, developing and identifying
specific components that modulate NF-kB activity without adverse side
effects, would be of major importance. Hesperetin, a flavanone abundant in
citrus fruits, has variety of pharmacological properties such as antioxidant,
cholesterol-lowering, and anti-inflammatory abilities.

In this current study, we investigated how hesperetin modulates NF-xB in
kidneys obtained from 6- and 24-month-old rats fed hesperetin. Results
showed that hesperetin suppressed NF-xB activation and related gene
expressions. An even more interesting finding is that hesperetin
suppressed the NF-xB through four signal transduction pathways,
NIK/IKK, ERK, p38, and JNK. Further evidence showed the remarkable
efficacy of hesperetin to suppress the translocation of Trx/Ref-1,
indicating its beneficial effect on the redox status. The most significant
findings of the current study arc presented by new information on the use
of hesperetin as a potential an anti-aging agent.

Key words: aging, anti~aging, hesperetin, nuclear factor kappa B, redox
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P-14 The mechanisms underlying anti-aging
activity of the persimmon polyphenols in
human fibroblast cells
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P-22 Calorie restriction initiating at a middle age

improved glucose tolerance without affecting
age-related insulin resistance in rat skeletal muscle

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

Department of Investigative Pathology, Nagasaki University Graduate School of
Biomedical Science

Calorie restriction (CR) may affect glucose tolerance via modulation of
the insulin action in skeletal muscle. The present study investigated the
effect of CR initiated at middle age in rats bearing glucose intolerance and
insulin resistance in skeletal muscle, in comparison with CR at a younger
age. Male F344 rats at 2.5 and 18 months (mo) of age were fed ad libitum
(AL) or 30% CR diets for 4-4.5 mo, subjected to glucose tolerance testing,
and then sacrificed |5 min after intraperitoneal glucose or saline injection
to evaluate glucose-stimulated insulin response and subsequent activation
of insulin signaling molecules. The protein abundance of phosphorylated
(p) insulin receptors, p-Akt, and p-atypical PKC and the membrane fraction
of glucose transporter 4 in hindlimb muscle were analyzed by EIA or
immunoblotting. CR initiated either at young or middle age improved
glucose tolerance with a lower serum insulin response to glucose. However,
middle-aged CR did not improve aging-related impairments in insulin
signaling, i.e., insulin resistance in skeletal muscle. The present results
emphasized the possibilities of CR activation of an insulin-independent
mechanism in skeletal muscle and also of the involvement of non-muscle
tissues in glucose uptake.

Keywords : Calorie restriction, Aging, Insulin resistance
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BALBFICLDBE~DOEBICAN LU, PRI LENET 358K
AT HAAZDNT, TOMRN LI L DR L5 T OB R, $1
BB SRIGHEIC R T DR, R0 NN A ]G F L ~ A TOREBE
LIV TR ETT 272,

JTRIIL, MNERC R A B UGB R T2 R BB EEF L
2T A(SAMP10)E HiV 7o, K A7 % /1% Polyphenon 70S( =3 &4k
(BN% 0.02%DBRE TR MBRIE, ¥HMBHIIKES 2
7= ML FAZHTIZIX Affimetrix ££0) GeneChip Z BV 7=,

SAMPI0 DT, MERISEVGANVR= AT 232D EI
LT D, BENT XA BIRS T ERVRATIR, 722080
B 2B IR F LTV 7, £ PIBELEY % D4 ¢, Glutathione
peroxidase OTEHEAMERIZAE AT HIIE FL TR KA T ¥ 48
BB TG FO MBS T, ZhBEDENMS, XTI TF AR
R TIIMEB IS B AP ADMB MBS ND LN, IO ERE .
Y EEEE TEOMOELENMHTI-RTHHEEILNS, £
MR TR ERIT ISR REH T X BB OBLAS, HEEIC
BOTHEEIL LS BESHEISHENSS MV LI &EFIRE
REN, REATHFARBHMENBEFRBIEEEMITLTVDIL
MM LioT,

[Keywords 1 & K0 7% >, SAMP10, fid. BE{L {547, Fds (LB 3%,
S t4-va't
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FIOSTKRBIINRIE AR DEHZ. TAINIT—FHD
RHD—DEEZSND, BFE. MAIZBITS \B O¥RIIEFD
EREDRONT AN R THEEEZSNDEDITR
27z —HT. AB PMOFTELBRTFSF—Y¥THBHRT) 51
PR Za-0O BOSFTRIIBET SR ENMMEINTY
. LILANMS, 4 MEARATORXRTYSAL D ERIIMRT
HDIENS, TILINAI—DOTFE - MWiEEHITHLET
ZOMMENDEBELBEIEOHRENFTARTH S,

AMRTIE, 96 7UERTL — b ERHVB R T COMBMBEE
FTUVIALEHOMEREZHIL. I SICHMEESEERD
BEHO—DEEZONSBMAEA ML ADARKIER~DEE:
t b REESERIRT (SH-SY5Y) 2 LW TR L 7=,

DR AEREELT, 13000 & 2 £213 1 b HijgE bR
L&l h, KEH£FERE FO—DGIutl B2 rMrERIN-
HbODRT) 542 BETFBECBEBIEMEMICIIEAAS
nisholk. —F, BHEAOBEZERHEELL T, 55008 & 1 h g
ELIZEZA TV O RETREBIZEBLMAS NS
DbDDBEREM R TS AL D EEMEEIIETL TW A,

PLEED, MEicES MmTROBMEETF - MEFick 280
BREHEZPLRAZIRT Y I D EEEETEIEWRAET I YN
A —HDORIED L HEITICIN 5T D al gtk ans,

— 39 —



P-29 BEMEMIAD /in vitro T4TLY BARE., £8 L
RRLUFIF oM

BA-A  BBF'2 Shelley Halpain?, #% %'
' RMERFRER - EEREFRAHRAE - RESLHRE A RTFINE (]
TEHIBIRAAT 7/ M E B —HE) . kER S Y 7 AHEF

Blid, BOBIENE, FICREATMMEOMIBEME S, BT,
FABMEAERROBIRIEE R /A VBED RERR /L L ROMY
BESHBREINDZ L5, BOTPME L 2/ HEORREIY
NREENTV D, R/ VEEDS TR E 24 E7- M F
BR7TI7FUB#ETHD, BrixnFclo, OISR LZRBY
DOWHHEME (EE3EA) AV, BEREEOETALLLT
A% raby 2 INE IVBREERTHD MDA ZEELBREE
IED L. TOER—BOMBEMIRE (REKDHF 20-30%) 2BV T,
R T I FBHENEAO S HIC—HRICHAL, 0% 1Y
BiBTHLHORICELIREERVIZLTEL, £EOT 2 F U8
HEOBIZIZ, T T AEABMIRREFEIATV LD, 231
UIEDRLE L HIZ VDA REKR, WIENICEb oA A b
oty SNy IVEREERTHD AWPAZEER, FLTHROL ST
A3FHANL U RED LRI ALRBRELERETH -
1o COREBIIELIRETH LR EETIEDRIAHBNS
nrEbolEXLND, o3, BRMAEFRAEZFOMEMNKICK
AR BREALZT I FUORBOBAN LRITT 1.5, E6iC
FH%% Lo S ekt (E%4—1 08A) (k115 \DA %
FEOHMAEICL DR A T 7 F OB ERIT L, &
NUTHHRARMRED in vitro BIELET AL LV 2B, TO/E, L
REUSE R MO RIL, HEAKL L LICHML, RIER
ISt Z 72 10 8 B OB T3 50-60% % i, LA~ T, BH
AHFRADEHVEMIAIT, RS LT 7 F U HEEOMNENENX
NRT<REBEILACHETESEABFT N EZ AN,
Keywords : g, PEES TR, RNL 2, T2 F MDA BHE

P-31 MAPIB O NXKBRICBAT IMROEXR |1

HORTRth NEEF
ERBEAR TR - BERS /LRI N—T

MAPIB 2 #EHIIRIC BRI B 5L MR R EIN, TOMEMIE
FEDFEMITIT MAPIB O N K 126 7/ B AR L ETHoT, £
T.MAPIB DR BRE LR EMECHEMIEL L DI85 F etk
TERIDZONEMETH-HIC. MAPIB O N K% 126 7I/BMLICE
BB FEEHRLI-EZSa-tubulin AR 2A 27, MAPIB @ N K
126 73/87%41T tubulin ~OFEBIALLITRIZRESR TV 20,
B-tubulin 33X TP IlI-tubulin
LOEAEP~I-LZ 5P -tubulin {2 L TH MAP1B @ N K8 126 73/
BT KT A LT-2%, B lll-tubulin LD & 1D THV LD TH-T-,

MAPIB @ tubulin £5& RO HBBRIFE~DEBEW DD, N
K, PR, C KOKEWAEKRY - MAPIB % ER LA R ~An R
RELEOKBERD,

[Key words] MAPIB, tubulin, neuronal death,

P-30 EFIL TR ERLV=hIEH MO MR
$14+% neuroinflamation OEWDERE
-2y FTonBElt-

el F 2, RN BEMR 2, M¥FIEE ' BHEA

Vodk 2, MR, PIATRIT 2 R MIBR
'FHBKFRFEDE B ARPFIR AR R A4,

‘RO RE Foo = — SRR G- R R

[#7 11A)] BLOBMEBHE PR AR E DR TED b, PR RIS
BT, SR ML (oS UTH) RF A LA, MR EM RIS
BB EN LI/, R EED KB neuroinflammation DFS:
DHRMLOPTRIONESEL TV, B2 12, BOMBERDEF L
LN TS5 SAMPI0 v A(P10) % RV, neuroinflammation A3#1E
MREEICDARED, RERLHEIROER ., RTZOS FHERD
ML ARELTV B, ST, I7a2Y 7 OMNBELZRMUE,
(HEEE]) arXrvar A R HHETO P10 RUEARKELT
SAMRI (R1) HE=D ADOREMBHL . 10%4R 8751 =) > TRIGIEEL.
3574 A%. 6 um BUNEAEMARLI, /0 YT OEMLIRE
BTSN YT D701, 1 Tba-1 Rl eI3-SR E
LT, ML LI Bb KRID ERT D, BT RRELATRBEE ST
128V VT, resting R U activated 3707V 7OMEEEHAIL -,
[REREER] KROERBIFRBAICE T, 3 2RO PIO X RI XY
b resting 172/ YT OBEBEEILEN o1, TR R THDH, 1424
B P10 TlX activated 377 V7 DA B o7, FilL, Nimmerjahn A.
HIE, BIERIBICHDLEEZONTVWDIZaX YT A, FERICTERIC, #
ZTRMOBNREOEHREZL TV AHIEE R\ L 7=(Science 308,
13141318, 2005), 3 # B @ CHBEILEN -1 P10 DI/ X IT D&%
WD, $AI I A2 mRNA DREFREVT L F 45 RT-PCR (2 LD
HFL TV B, E6IC, PIO TIIKBHLRFE T, Mo T a7 7y — Al
HOER TFLabtxF bt AMEORMELRDTEY, A I/ mRNA
DR BOBOLBIRIEERIL TV D,

Keywords; neuroinflammation, microglia, neurodegeneration, SAMP10 mice
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Kepfng', KEFLE', & &'
'R KERED - BEEFROIER - REDLBEFLFEIRE
ORIERIERENT 5/ BN 3 — BK)
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MBI ORMEPLDONLENEDY, BINITEALRKRR
ENTVAIENIOLENTETVS, BHiMIROZ DILREITHH
MREEOPILEETNIMNERRMBMSONEDER TH
B, ZOMSCITEFMM, RUMR, KFMEa. HKMR, M
BRNEMBROALLT BEOCHAETIPIENREHE ~bSY
LFBIEBP IR, BEEMBERHRBEICBITIHL
NHELEEHOBVELLTHMHINALIICRSTVD, 22T
R2LIMEEETALToMEAERL, NS GFP BMLZEh
MSC 2B LT, TORAEN F 1B (L6 65 M LA i
L.MSCOBZEI LA fEHIIOVTRNLE, REFALERETH
OFRRESIREY 15 &>k, GFP #E &b MSC %18
ECALBRDICBEL.2AFEEIBUE . BERICEERIC
BIAMSCHIUHBEHRN N F~—I—ORALBELL,
FoWBTIRIMEMICIIESE CALILBWTEESE AR M
EAREIBZIENMOENT VS, B2 0 A TCIIHPERRN~—
H—F L MSC. KB REARQ TCOFENLRELIIBDLNLD
5.8 U BOWE CAl THI/r— R MSC DEHME B
End-, WML MSC IZIZLAENRAF | GFAP Bi#E ThH-
1o TOZLIZ MSC BEERLIITICNILTHILERTLELD
I, REOHREITLMSCABRET S, EMMSC DO i %
BRI TIBERIEHOAESRETRL TV D, TLAHERT
D MSC IZMEMERMABML. MEBMERMICHEEL
e CNODKRIIEHBMROBEMELAMBEFIHEKD
A EMEEREL TV,
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REFORR
B MR, B, AR Boox, B0 Rt (B, T OERE—, ik
B B (EMROLRE S on=— BERETIEER RAE
., TN NSRRI )
ELMELEET T N =T RSAMID 1 H#E THD SAMPL0 % (P10) X, RijFH
ATEF e AL R R E TIRE LT BRSO L AR NI B R
JET D, B2 iE PLO ICBIT DB EMDRIZHNH REHIOD T~
<., RO EBE FRRQTLUMT 2 ED TV 5, {REBLERS T, INE
Hi% B&AV SAMRI R(RDE PLO &% ZRAL TR HERLSE 2 t1L(F,) 325
VL% 16 # AMETHEHFL, BEMEZWE L%, DNA ZHHLI F,
Dhhs, EREO LV F BV FEVENREN 20 KT OB, <
AradTFILhw—H—F T IN~—h— & {ToTEZA,
F2BBLUE 15 HBRAK LIS QTL AEETH M STgEINT,
15 FK EO—D—5HEMOTEMOT ¥ AL 11T
KICOWTA I — Ny TR ITHTRE R, B b AT LD 54.5¢M
L 57.9cM ORI 3.4cM FUKIC LRS 2237 12,1 ® QTL 2 RiHiLI:, B
EZOMBICHEETIEMBETOY— I TEITH>TVD, —
4. B, SAMP10 vUADREGFRR 777V T ERD LRMEF
MR B F | OBIEF Fefl ICERMAHAZEN BEENT(Genome
Biology 2005, 6:R48), BLIEZDBIE T RA LAMEREO M-SV T F,
= 2% AT LD TV 5, Alulid, ZhOBEF R OE &S
EWETD,
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BRIV, HAMTF Y, SRBE Y, #MELR Y, LLER", B
A Y (1) HEEREARAHI - BCHE Q) kLR ZER X
e AL (3) WK F KEM- (b

[A#9] SMP30 (Senescence Marker Protein-30/SMP30) [IMN#HiCfE L
FRLRR TR LT HHATELTCRIEL, LA L, ZOXRKDEEN
BB KB RH ThH o1, W, B2 (3 SMP30 /L2 )50k —¥
(GNL) ThHhHZEAXMOMCLT, GNL {3 L-TRar v i (¥ C)
EERBBOBRELO2EOICMETINETHD, AFFETH.
SMP30 A% in vivo T L-7 AaN b U BEA SRR I B HEERBRTHD
Z&% SMP30 /2T U= AR VTR LR Y,

[##] SMP30 /v 7T h<wu R (SMP3OY/-) LEAR -y X
(SMP30Y/+) %4 % 30 B THEILEE . diF D~ 25 K% 10 HR 52
THBFL, TOHK, EFI CRZRE G271, ATHR. B, mifPor
432 CEHRITLR T VU R AV HIPLC I8 E &L,
[BRBLUER] £4/L CREZRETATHBELIAER, SMP30 /v
I7 UM K EM D | B FREERUZ, BRITREERL SMP30
97T IR=OAD X SR T FREOMTE rachitic rosary (B Lw
T Al e B MK ORI T2, FlZ, SMP30 /I T e R
X% 175 HETICT XTI E L, £ LD SMP30 /Y2 T2 R
AT, B, mithor 4L CERIZFAETN D RO 16X FICE FL
T 7o LA EORERA B, SMP30 A3 1L-FRINEURE(E 3 C) S
ICHDOBER THHENHGI 0T,

1) PNAS 103 5723-5728 (2006)
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S ", AR A Y
(1) SCRTHRE ARRSERETT- BB Q) K EAN¥-Be AT
[BEW] YA NE IR, RPFOALTAE=FAIF—¥ (PAD)
ICEWENEFOTAX =D ML) SIS B BREN R TVE D
W ThD, PAD DIFHELISITBRIED AN VI AT L L BETH,
B2z, SETILTAY A2 (AD) DR TII T MY AL B ARED
ZLERLTOBIEEHOMICLE Y, KBFR TR, S VUALEAHE
DER, EREDT IV A= —INDIFE ELR DD FENH DT JiRT A
ra¥ A& VT ABBICHRRNO DL ST AREL S PAD %2iEH
{fb&t, MU AL R VT OBER JEMIC B LT,
[Fikl=o AR KT AR AMIAF /2R ME | BERBL
1otk MRaZEI LT, MRl AV DUk~ T PAD2,
SMALEAR. GFAP, B AV F 2 RHLT:,
[BRBLUER]T R RN KT Ao AME, AF /7AW
&9 PAD2 BEELL TR Y AL VAL, LL, BRED
AA I A RBTIEI MY AL HNVEBEIIH P LT, ZOrs,
GFAP REAVFULRREDAA /AL MBIZEIB P LT, Zh
T, ALV MUAEE QRS T eF 7 — i k> TRy En
121 TRV EE X HND, GFAP RE AL F U N Y ALSNST
LITUATICBMEL TV S Y, TRLORRIE, Y by fban-EEIX
SRR TR B AHEME R RREL TV 5,
1) Ishigami A et al., J. Newurosci. Res. 80 120-128 (2005)
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1 #-#F AP ELHE 2 RAEHA R LAHMBDREE
[BA] SMP30 2. Sy rFRO T aF+ — LT ICLY ., # B
FICMBCHDTHINRIBELTRALE, R ITRKE.
SMP30 BEF#I C (VO EARE Y TEM<HE—D T2 /50k
F—HE(GNL)THHZELEIEH LT ", B S, SMP30 & GNL 12/H
—Thd, KPR TIL, BILLEGNL OMBELWSHICT DI,
FFRICEB TS GNL IFtE oM EiLxBRaLE,

[}i£] Fischer (F344)FvhAR (3, 6, 12, 24, 27-30 » B #5 .
& SEYDOHBEFESTFAXL, THEMEYEABHNLE, GNL
EHIX. DT /8-F0b 2K BICHBERETRELE,
GNL #7303, vz AF T uy bR ICLD, B SMP30 %
Auvi-BREBR»OERLT,

[#RBIUTER] WP OGNLITHIZ. 32 A K TRLE W
AR LI, £72.3 # A M T GNL IHH M %E 100%E45L. 6
y R TIL 86%. 12 #J1 i TIE 73%. 24 » I #h Tix 56%& 3 »
HEIH <TMEm A EICM b L, £7-.27-30 » A @ Tit
24 rAMEEREOINERLE, - X, FP D GNL
(SMP30)F U /7B X, 3 v H v Tl b %<, 27-30 » AW ET
IEICPEV M LT, 2730 » TTIX 3 »HEB O 65%Tho
Too MNERIZFED GNL (SMP30)¥ 2 /3% B & GNL IE 4 0¥ L
FEE L,

1) PNAS 103 5723-5728 (2006)
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EO#He " RERRY R0 "? SOEM? fuFE?
D MAEMKER K 2) HEENKFEEAH

[HE) ZAEBEHBEORERF SOV TRMBICLSFLEY
WEOEL YOLHHERFOFRHICEbIERASOELL VW
IBFRAFABEIMEELFEL TV BLDLEZ LR TVEA,
HBATREOEMEIER2IALMIENTHRY, §E, e
BEAMEBRBED, BHOMBHELORICL>THRETS S
LEEANERHBEDET NI R THS SAMPE 2> LR D B6 v 7
A ~0OFE AN E B M IE (Intra-Bone Mallow-Bone Mallow
Transplantation : LLF IBM-BMT) ic L 2 RAGHBHICL VRHL
oo [HIE] 4 7 Al SAMPE A5 2 & Al B6 = 7 A~ sy &l
WG IBM-BMT 24T\, BHIBMEDRAE & RN OMBREE A,
KEEHEE, K Dpd BICXDIFMLA, [#5R] IBM-BMT KEfTHE
KBV TBHEEMICEHBEOREL KT IHANRBON-,
BIFMK/ R b o—<2#k Y donor HIRMIR~DOBBEN RSN,

[#%52] [BM-BMT T3 R HERR & R HEREPAIAN 4 (7 (4 B R
HNA~BHFTHETH Y | donor DB HiISRHE & V€ R OBEFHIRA 2 BiFs e
HBEVLHRIKHEATEL NS, EAEBHBEORESL D
Y ha—ATELLDOEEZLNR, EHiBe vV RIBWTHEE
REOMBAEELORICL Y EAETHBELZRELBI O L
BaAnht-,

Key words : senile osteoporosis, IBM-BMT, SAMP6
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KIFEF, RBES R, MIGR&
RARFREMENLTHE

F344 7y MIMEIEENT VT IV RIERFIR T D, T T IVIRED
REZ. AREREETICHEIFR~OT AT I A BEMP58T
NT IO RTIEBTHHRIN - AR Fic k3B 2615,
EMRAEICBITDTAT IV BRIIT AT I ZEETHS cubilink
megalin # LT FH A= REDITONS, EIX—HFEDEK
LBV TEBRTLVT IV RIEZZL-ERTYMILYBRO megalin
BAMETL. cubilin S3MEMHHMNTHB@EICHHILFBELE, KK
£TiX cubilin & megalin DT RME LIS DRIELMEIZEDIT
NT IV RIERIEEDBFRIC OV THE 35, 55 RAIHL cubilin & megalin
HiikZ AT AR B D5 R, F# Tl cubilin, megalin EHIZHLHL
RAEORFEIFTICEICREL TV, L L, TATIVRERRIE
LTV ERTIREBREL <R F&HE0 REN RHBRIZLY, MIRET
SEIAHTIEMIH ST, —FH T AT I REICIIRERAT
13, B~ ERTRIFRBLUHMES RBINEMRAEN
ZLBBENT, MM RAEBROT VT IR EHEOHK
1%, REREDBT AT I BIMIZ(ED cubitin, megalin ~DT LTI &k
ABRLIBBEARYAZBORMICEBEEZLNS, LA L, =UFH A
= ARYY APV S EENBE T TBHIETT AT IV AR
EICEHL TV ATEESSHD, 4%, MERIZEED cubilin, megalin O
HEAEATA T IVERERI VR A —V AT RIITR R
BEIRURY A= R BbAMOT L 0 BOMBEALIZ OV THE
RTNET=VY,

1h
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P-38 WK F344 S5 v FEFERICE (TS mouse vas
deferens protein (MVDP) mRNA JEH

N EASTI, SR, MER&
HRKFREBEMFHE

Mouse vas deferens protein (MVDP) XM= R, T v h Ok
BFRRHBIRBRTHBTARI LI —ED—HTHY, R
B YOMBETRBRIAZOALNEEINTV S, LZAN, BT
v FREBEIICAD L MVDP nRNA TR TRMICRELMNLTH
LERPFRZTIEICH TR L7, MVDP mRNA RBRIALEFHIX, 5
NEIZE Y EBFIE %31} TV D major urinary protein (MUP) &
GFORBARHKTIEMELIZZR L THo=Z b b, WP B{E
FREHBIEALECOBERBZ LN, &2 TAHETIE,
7 v FITRICH1T 5 WP BIZFREFNEBRELZHALH)ICTS
WEO—RE LT, BROMRLEUHEBEFRROMBEL,
WDP BIEFREADHERHFL TV EENERRICRITTREN
~7z,

7 o MFRETIX. MVDP nRNA 13X 22~700 HIRTidRIB&E ¥
800 HE ZBE - Z AN L RAMICHMT 2, L 2 AHHETIE, HHW
NOREBHICELZEITH VLU (BIGHES v FO# 2 ) Tl
HIREICBRL T -, R/ Y EETHRAICHEEZ
1T THE LTV 5 cytochrome P450 (CYP) @ mRNA $E3R L ~/L DA E
{LZRA~T=L 25, #E%% RAYCYP mRNA [ MVDP mRNA & [RIER D EHE
fEEF LI, SHIC, FEIOHED MVDP nRNA FEBLHE SR L2 48
FOXR buF o BEOLANROh, BT v M X bo s
UEEBEETAILIZLD MVDP nRNA MEMIN B b ol
IR LDBRIT, FINET ~ FIFRICE TS MVDP mRNA B NIX
mHicT oMt A b S B R A IR D RS K STt
ML TV B,

Keywords : F344, liver, mouse vas deferens protein, major urinary
protein, cytochrome P450, sex hormone

P-40 FEtER hHSF1 bS5 R Dz =w I TIRIZEHS
AMpoAll 7204 F— 20O HMH

W . RE.E R B RR, B SRR ER.RT
F. % B2, P Bk 0 K
fAMKFEFRR AR NI ALY F 57 BRIl LR FE PR AL A

[HM]TIaAR—L R, FU 230 BDIRTF— AT AL T3 ThD, <
TRELTIaAR—ZTlE apoA-1l A1 7 I NEBRHEAAPoAINZE K
LTRHIIEH T 5, Heat shock proteins (Hsps)id, FFv~Rar&lL
TE I IEADT+—NFAL T ERET 5, Hsp ORBUT HSF1 23
WTED, SER 42 EWR HSFI VU ARZ 2=y 2(Te)w 7 A%
VT, TR AAPoAll 7 1A R — I RT3 hHSF1 DM B i b
TR, [HIEIENN hHSFI ZRBILI-M Tg v AT InfF—
RERIETD apoA-ll DX ILRIETF (ApoaZl) %45 R1.P1-ApoaZl
=Y RE R LT, B2WRICEITSD, ApoaZ TUNEFED bHSFIY/~ &
O hHSF17/ W= Z%AEALE, 27 ABO=Y AL, AApoAll 7inAK
— L REFHETBIHIT, 1ug D AApoAll 7InANRUEL ZHFIRICE 5
L7, 8 5%. 25 A R4y AIZwYADT I AR L # B (Amyloid
Index; Al) 2B 7=, B8, hHSF1 & Hsps RBLBIEL-, (RO
BHSFI/ = ACLRBO I hHSF1 722 0 ROBHEHBHLNT-, @
RHSFI*/ e 2D LI 150 T Hsp27 R T HspT0 #2 0 BORB R
MAELIIMLT =, @Al 1T hHSFI/ I AKY hHSFIY/ ~=I 2D}
PEHBICE 7T, LD L, TNENOMBL BT BL bHSFIY 2
ADT IR EREZOBMOLATHEITEVIEARBOLN:, @ T
IoAFRERE %, OHAROELE/EY /77 ThD a -actin D &N
BEICHOLE, [(HBRIOLBTOENR hHSFI OBRIRBBLILY
AApoAll TiaARikENIMBENT, 2Ok HFMHITRBHMLT
Hsp27 R Hsp70 #2308l DLy Ray HRIZLDLDEEZ LN
1= @AAPOAll T7IAF DU F LD LHRAROT 2F L DRI YL
7=

Keywords: heat shock protein 73IaAKF—32 HSF1



P-41 MANDIBULAR ADVANCEMENT AND MORPHOLOGICAL
CHANGES IN THE MANDIBLE OF FEMALE MICE OF
DIFFERENT AGES

Maria Leticia Rassi Guimardes (1), Dalva Maria Pereira Padilha (2), Sidia
Maria Callegari-Jacques (3), Emilio Anténio Jeckel-Neto (1) (1)
Biomedical Gerontology Post-graduate Program, Pontificial Catholic
University of Rio Grande do Sul (PUCRS), Porto Alegre, Brazil. (2)
Gerontology and Geriatrics Institute, PUCRS. (3) Statistics Departament,
Federal University of Rio Grande do Sul (UFRGS). (4) Bioscience Faculty,
PUCRS.

The mandibular advancement (MA) by means of functional
orthopedic techniques is currently used in young patients to
stimulate the mandibular growth. This study aimed to evaluate
the mandible morphological changes in 2, 7 and 16 months female
mice after MA. Every three days during a month, the lower incisors
were trimmed in one milimeter to exceed the protrusion movement
when the animal was feeding. The left mandibles of the 30
experimental and 28 control animals were dissected and analysed
linear/angular measurements. The condylar microstructure was
analysed by Scanning Electron Microscopy. The MA produced a
growth response in different regions in 2 and 16 months and a
cartilage regeneration in 7 months. Thus, confirming different

morphological responses to MA in different ages of female mice.
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BEARORRRUVEOERBIH
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Enhanced glycolysis extends cellular life span.
Hiroshi Kondoh

Department of Geriatric, Graduate school of Medicine, Kyoto University, 54 Kawara-cho,

Shogoin, Sakyo-ku. Kyoto, 606-8507, Japan

Abstract

Enhanced glycolysis is the prominent feature of most cancer cells in vivo and in vitro, called as the War-
burg effect. This property can not be simply explained by the cellular apatation to hypoxic condition in the
core of tumor formation in vivo, because cancer cells maintain enhanced glycolysis under 20% oxygen in
vitro. Our recent findings suggest enhanced glycolysis can protect primary cells from senescence effect of oxi-
dative stress. Enhanced glycolysis via ectopic expression of phosphoglycerate mutase (PGM) can extend cellu-
lar life span. while PGM inactivation through specific siRNA can induce premature senescence. PGM
protein level is posttranscriptionally regulated by p53 status. We will overview the novel aspect of the War-
burg effect, linking to senescence and oxidative stress.

Key words: Glycolysis. phosphoglycerate mutase (PGM), The Warburg effect. senescence. oxidative stress
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