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HRZHATOHEHODF RIS TH L. P LETEZ LFThB L, ShEmbE D TFILOETICE > TA
FIRE ST 5 2 EDRL5h 5. 65kl LxEiE & LTEFRT 5 & —IEF (2013 4F) 97TIZ 25% 125
L 7=k b3, 2030 4R 1213 30% 288 2. 2055 4E 121X 40% 1272 5 L FHI SN TWwW A, —F T 4 &L N o1,
2030 4F121E 1,115 HA (10%). 2 LT 2055 4F1Cix 725 ST AN (8%) 2% B st ST \wb, T 9 L7z AR
DEWEIE, R, R, Fenf B CHASREESSERIBICHRT 2 2 e PRSI, RELIGE
BAWUEEE TR 5T WD,

AL D) HRBREOIKTIZ, B MCE o TTKHENLGBLRTH Do L LA S Z ORI ORI
DD, TOERIBILOFHEOVOEDOTH L, B EKRESH L EVITERbD Y, BT oL A
SHEHME L EMBRDPHEAG o TVDEEZONL, BUEL O Z BT 572012, #IHT & BREEN 1
DZODORTAVHEVICHELTBY, ZRENOBIEL2LOFMAPKALNT VD, b MIBERFENIZH T
B2 Erb, Bl NI, Y AR EOETNVEY T H 0 FRRFNREES ITh I R 28R
FHRLZEHLMIINTE, /2, E MIBVWTRNZRELEZT I SEITHEZFOHE - FEbEAZ, 20
fid BILRHFMICOWTHEETFEN L THF LNV THEm T 5 2 EDRBIC R - 72,

AL A, o Ml MR MR, RRA RREE T B L) BEEICI A THEZR X ) &L
TWbo EELIZEDOHAEIC L > TR ONLHERIZ, BT ADOMBEZED 57217 TR EY - Y
FITBIT DA iR, 7ok @RS AEE SR MRS ERnEe i, Y7 M 25250
DTHbo A BUT 2 I EOEFRIT OV Tilkam L 72\
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PR 25 4 4 HIChG s e THRBEHA 21 &, EBEFEMOEMZ HEEE L5, EEEaOERPLHEML T
b —EHELTBL L, BEEGEMOT V. CERNT S LTHHTHL, 22T AV VRYTLD
B L U TR 2 BT 56

NCOER O fEEERRE L LT P4 (life expectancy) 25A S HW LN TW 5B, E¥H AL d. H2ERD

A& EAEAZTOUBEN LD ER LD DO TH ) FIZ, 0RO PRI TFHE6 (life expectancy at
birth) &IFEN TS, FHRGTIIEMENHO "B PEE I TRV, EmOBE2HE L EHikad
(quality-adjusted life years) ®—2 244 (healthy life expectancy) A& i, Zhid, FHLTH LA
FRETHONE D ER LT,
HHEZ E)ERTIDICE ST, WHWALRIFREGFmEHETE %, KWL D DX, ADL 25HI L T 51K
BAEHEE 35 H DT, active life expectancy (Katz, New Engl ] Med 1983; Kai, Asia-Pac J Public Health 1991).
disability-free life expectancy & FHEIL T %o F 72, BBAIAEREIZTE H L 72 dementia-free life expectancy (Sauvaget,
Gerontology 1998) d#LEEI N T 5,

EFEHA 21 THW O TV A AL, HEAFICHBRO 2 WIREBA AL L, MR o bl S
N7z TEN#E2 ~5] OREZAEE (BEN#E) LTV END, TofEEMT. SREE L Bkt o
WA SN T WD, HEo T, BHEFMGOEMD2DI2I1d. BARFEREICB T 2 B EOMER: & 32, FRmbRE
DR GRAVETFET) (B 2D MHADRLIEE 4 5,

[MERAA2L] OV 34 FEE L ToO R, ["PEEaoMnsz Lol s /@EGFaon] <hbh, Thid
Fries OB 04 SE (compression of morbidity hypothesis) (Z#2WTw 3 (Fries, Lancet 1989), &
WBDLBY, DYE DR a7 X/ IR HEE OB R 2 KA L THEB IR TWE 2 Eh b, 5,
BNEREDTENWELIND LI R Db L [EHE] OREIBAEOLD LR Lo TL I, HFH3hie
R DT REMED B D SN D END D B o RRBEROWCR % [F] U2 TREBEIIIZFFHM ] 5E & 37 5 7201213,
E R AEERIZ BT 2 B ARBRER RAIBRRE ORI & . REREIY 1IR3 2 AR R O e ok b b,

1) Kai I, Ohi G, Kobayashi Y, Ishizaki T, Hisata M, Kiuchi M. Quality of life: a possible health index for the elderly.
Asia-Pac ] Public Health 1991; 5: 221-227.

2) AWEIERR, WEE—RE, ANFREER. Katz B2 X BIGEIIPHRGOHEE - EAT 28— MIEOMR LYo DR
1999; 46: 23-27.

3) Ishizaki T, Kai I, Kobayashi Y, ImanakaY. Functional transitions and active life expectancy for older Japanese living

in a community. Arch Gerontol Geriatr 2002; 35: 107-120.
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AR B= KBRAERY HEFH

1 AOE D) OFE#E OREIZIS U7z @8] 2 00 e & 41, MR MB35 0 2 LIThhiud, Mo 200R)R% %
BT DR E I D v, EBIZ, BREENRICLZ L OMAZEIC L - T BTSN T v 26T,
HI1E Vo7 3 =3 Y ADH ESHE SN T WD, S 5ICHE T, EEARAERICT 2 F i3 % gtk
WCHEHPE T o TwdH, L L, EE 2 HEAEGICEESEL I LREL LRI ETELRL, FIS K3 ERwE
IAIZEHL 2D, 22T I E O ERE IEREE L TH 59 72012, JA S HIBICE RO % 5%
JBLENRHHZ L L, HMIREO AMBERICEALD 2 L0 5, V—F— & & 2 ERIAESHAM OWHE %2
19V =7 —BRFENEETEMENTVE, 2 L) =5 —0Z L 3HEHREHSTH Y., FiFL7E
7077 AOLEIINA T, MIRORREZE2H2H 0 AEH & LTERBINTVIELEL DL kv, T4b
b, EEPRROX NPT ELTRELHEEZDLZOLTVE, RO E>NTE LTOEENBEL &, KL
CEECFERTELZLETHMR L, BFEMLRNEVHETH 2LEESHE I ROONLELRD, LEL, 58
BHEEH»OMALRF Y ) TEAL. E0TTHERLZEZ O MBS ZN722 50T, IhE Tl RICHE
BOMRIIBITLILET Y AOFE, EHIEZOMRBDHINEAN AL Vvo7z [ X DTN HCK]
B TETHAEETIE L V. BIMENOEE) 70 7T 2 0RMTZ2HNEIL. OREIE LD LEE T T s T A
IVERMT S, QEPMHEENRTOLER 7O 75 2 %58E - /Bt L. ZO3R2HEMT 5. @nhHEA
MERINTVWLEE 70 7T A% #E - AL, RUEFIESHZ HENICERTE 2005 liT5 L) L1
EboTw EEZLNL, 2F 0, BN ARBGEENTTDIL. L b EBI RS B 71 7 F A5ER S
NBEDTHD, TDH2HENBWEDEMNITFTE LB AN XL RA EREN, BMENLZ L2, £
Jiti OB 0T B Ak LS SIS N 72A 9,

D #8%2o ), L0 b, M OEBHOH Y o BELEFS 34 (1) © 64-70,2012.

2) KTV T4 TIZLBEHENDEEE Ko HEOR 64 (12) : 863-867, 2014.
3) EHE ERONETHOEH O Y Fi B 20 (1) : 6569, 2015.
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A LI & DRETRIC DWLWT DERERRF

B BE SRieERsEEETYY—ERR
EACBHRRISR TR T — L BRI S

T DOFEFIITEIC LD BALIHE ) BAERRIKT 2 B 72D I HEORITHERTH L LRI NTZ, L
L. ZORKINGA N Z ARG o TR, 22 THAIE, COREE B L 72 EBEH X =X
LW 5T B HITHY 2 Tl 21T - 720

TV NA = —BERHEE Tl RIFMECE WS 2B W TR AR T 50 215 ORI FT NI 2 5 2
D AEBIPERMEZ 2T B0 FRA T HINEEEER D 2 ) P AEEIPEAERL ORI KN E RS B W T T T
I YRR ZNUS L o THFEENBIIROILR & MR RN 0wz 725 L, BiAE PZEc X 2 1
FEAIIASE 2 B C 2 L 2 MBS Lo S0 X9 ITHINEEEE 2 ) AEER OWEMALII ORI A4E S L, A
. B0 ) YEEREZBRIG LMK AR SE5 2 & &, MBI & T 200 L2535 ks X i
7y b2 FLy FINTRPELZERD SR L7z RIKMET v Tk, AIGEBIR OFEEN AT L CHiAEE
ROMFETEE 2RI Uy RKIMBCE MBI T %0 E720 MBETO Ty VOREEZ 7T v ¥ ¥ 73 HRT, |/l
IR IEER 2 35 W TR FAL L NV ES (RIS O L S a) HHim L. KINBCEIC B W T 721 T
R ERF o BN $ 2 2 L 2 ST L7z DLEOFEED SHIMEEETIE, EBoPiKiEs L. KR
5 ORMEEREFMOM S H» SIGE S D T LhbhoTE T,

TNINA T —=RBHGETIE, ) MBI = 2 -0 VEE L DT 5720, FRPRRAERIZ. 715
Na) YOSRBRED CILETTEFV ) Y EBMRKIEZZLIZMTSLNE, LAL, EFZEBEICBY
TEa) M= 2 — 0 Y OREEIEAET 50 1o T BHOBITR AR L > T3 ) Y EER %
WAL L, a9 Btk = 2 — 0 YR E ZOMRAE L LBIEE PHITE200b Ltawv,

Hotta et al. (2014) Non-noxious skin stimulation activates the nucleus basalis of Meynert and promotes NGF secretion

in the parietal cortex via nicotinic ACh receptors. J Physiol Sci 64: 253-260.
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SAIEEEIE TORER S#HF - @k
— 1 RIRE C K HETHIHI DB FEM —

BKR BE FRBERESFEECYVY—HER

EHEEHFONBE B F 2 2 ENMERBICEL E2KKE LT, BmERER (185%). BMiE (158%). FHikGc
L5355 (134%) A381F ST B (P 25 AR EIRATE R ) o AN S & 75 UL TR aE (17.9%)
PidE ., BRFAOILEMEZ B3 L CRARREE F~OMNRPEELZIY MAD—2 L b Z LITHHTDH
%

BRI E (MCD) AR 2 AETHIZEY L T2 b OOBAEEAERMIG X ) DT LAZRETH .,
PRHEDRIERBERE & LCHEH S b, EELRMIE, MCHIZER LFBAEZ W SWTWAIRETH D, MCI & 1
IR L. KT 23 288 20 MAEIT) 2 & T BABREZ MR - M ET 28R INhTnEIET
H%5.

AR IR 2 TH V. R TER - FEATHGE. SRR L EE LD o T b, WY A
Al V2 VA T 15 R 2R FRFR AR LN 2 CRAAIBEE AR O X 9 RATEIREEATEZ L 2 50 LA L. sRAIBREE I3 A 203
BB 12T Th ISV RRICELT 2720, BYLFHEIES Tldh v, 2ok ) RHEOERE HiE L.
% K7 BRI RS RERAT O B S & FRANBRRRIR T 1B 2 ER OMIASNED S Tw b,

RABERE DML T HIHNC B 2 ZRIC B W I RTEE 2% H ST b, R LDOOLRB) BEHETH 513
SRR T EOHSIIMEL, FELORE RIS — 3 3 YO EETH 51T EISRAVE DS ERITE
Vo TOX)BRMRERE A RADWIEF — AT, BAROGAM PRI L AT - HASMA O AT
077 h%REMLTWS, ZOKE, 3ELEOIGE)# LS HEROMR - 1 LICEKT 5 2 LAVRS N,
F 7o, BARKEEINBICH L L2702 5 A %K - BREEL 2 & 2 A, riletiie. 5 - SRRV THAR
RBHLN, K707 T M X 5BAEREON E27RIE S N7z, DT EELOEREDIEE SR WbAEICBWT
1 HEEBEZ RO X ) BAERTHRE)IC & 2 EBEGFMEMO ) MATEE LT 70 —F LR b,

Suzuki, et. al. Cognitive intervention through a training program for picture book reading in community-dwelling older

adults: a randomized controlled trial. BMC Geriatr. 2014 Nov 21;14:122. doi: 10.1186/1471-2318-14-122.
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BIVIAXRZT DA DX LFEHEZ DR
— BiSEE RN S D7 JO—F —

BT (E— IEREAFAFR R—VEEEZHRR

AR Do THRBECTH. L7222 2 8 720121, HEBIEO R E 2 2 HRRZ MRS 5 2 L2
TARURTH D, L LS HARIIMEICHENMET T2 2 LTS, Z OO R A ESE (4
Va~R=7) 1. ADL (HH#AE#HNE) 2 QOL (EiF0H) #ETEE50A% 5T, EFERHOK TS 4E
WEERICEY R T 22BZNDDH 5D, 2014 41 i4AK1Aﬁ%ﬁﬁ£@¢%%&%%ﬁA%ﬂit$ﬁ

IZBWT, W& D EEPIIWMBIMEEZEBT L2012, 0ENDE D PERICE>TOHBTHY. LA
WEED DL t#%k&éowan4%v:&:7®%ﬁ%$®#ﬁhrNV(i+n&%%éhfw&wwﬁﬁi
RThr, LiesoT, SBTFUMINLELE ) LAEGEEEBOREZOMMEWH T 272012, Frax=7
FIED A = AL I L. ZNITED V7T - ETEORBILEE NS,

BHEM XA DR TD B0 FAEIE. < OWGHEFFED S A RAME & EFRMGHE IS DB S D itk O
FREOY G AR 2 EM DO LN OV TH 50 72, Mtk OmZEHE, HICHMHEDZE
M2 E EE 5T, HHEREAD T8, SOEHNNOIRERPRO ONDL Z LPRETH L. B
dAk, HAERDOBCHKTH S, L L, M2 ofEgREbRTn 2 EPMEN T 5,
ZTOENE LT, BHAICHERH 2 4H ) SR cd 559 7 7 4 MlOKEE L Y7 7 4 Ml
a2 B & <MV BRED MG IS WL ST 2 2 EDRERONT VAL, GOV YRY T AT, Frax=7
DAHZALZIFEYT H72012, & bOY v ax=7 P L 728485 ORI 2713 e 2 5RE ¥ 20 S Bk L
72T 74 MIICEE T ZAFZERCRICOW TN b0 T2, EEIRAEE), S SITHESHY T T4 Mg
DRI RITTHEIC OV THE T %o

1) Machida S, Peake P, Sarcopenia - significance and possible mechanisms. In: Ohira Y, (ed) Muscle Cell Physiology,
Osaka University Press, Osaka, pp. 121-136, 2009.
2) WEE—. BIOEHE, FVvax=7 —WioBUR & BRNOIGH - BAEES: 48: 169-176, 2010,
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w SRERER DD FREF

EH H 2 EEWETRaEaERSHRtEY Y —.
BRI AR A RERERSZMITR, JST S=H(F

KEHZTHY . B VIRER PRI O 5T H 2 R, AWCBWTUETH 5, RRICIES
COMED DY, ffl & Al S 5ICABAEO & EMARANRRZ SIS b, 72, 2t
PRI O T L 5 FHO ZEHEGOMBEIZL D) w 3% w 6 ROBMAHFAELTBD . IS XML oK
WIZBWTHAEZERI NG Z L35, RENICHORLLENHRTH L. O X ) ITHORZ 2 IRIIRAEMA
WTHBN MR L, TNEFRERZRH# 22T, SH5ICZORBIIECICHEELAE) 2L T, ke it
PIRERER B I E R HITT LE R ONTW A,

IA YRy LB (EPA) R FayAdHrig (DHA) ITRESND w 3RLIMA IR IZIZ, $T
SIEVER R DS REER . PIBSAER 2 EBH 22 BN TS, L LAED2TH 2D ORPIEEA 21k
WZEvor, 5FLRVOBIHIZENTW S, 2 TAIFETIE. EPA ® DHA % & w 3MEIiIERORH B L OE
HBEEZ DT LARLVCTHIT 222 HME LTS, o SIRIIMIZFICT IF FUBREREHEATAZLT
FIEEZIHT 2 EZEZONTELD, REH7ZICw SRR O EE T 2 EEERE YRR ZSh, 204
HREESEH SN TWwE, COX)aBRObE, HLET7 IF F VBB X O w 3IRITEEHROHY % S
1232 5 HIYT, LCMS/MS & W7 JRIRE#H Y O Wi A & Ra — AT 27 A &MV L7z $720 w3
Witk % Gk 2 & 9 ICBIZFRE L7, o SIRIREWKEE (at]) N7 VAV 2=y /I A%REALT
Who D fat-l VT VATV 2=y 77 A, FIEERER AN L THRWEPIEE R L. S E TREFW
BIENT L2272 ST T e h o 72w 3 MR O A BBERE IR L CRIZFWN B E 52 20501 L XL TOEHT
PRI R o720 ThHZHWT, w 3RMROIIEEHIZE D 2 BB L OB 71 21— — D%
ZHIE LW RIZOWTRAT 50

1) Endo J. et al. /] Exp Med 211, 1673-1687 (2014)

2) Kubota T. et al. FASEB J 28, 586-593 (2014)
3) Arita M. (review) J Biochem 152, 313-319 (2012)
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LU BUE. POl 2 SR ARAEREEZRAEER
BRI - REBIR

IR R R BB AN RIS & B BT - PRI B R O BN A o THEBIR 2B L e T %o MERRIRIE, 181

BAAIZL B NLENGA, SRS, FTRUMEOEROEZE L KT IELRNERLDH% 5T, Ll
ERERLHEOV A7 250, FafiiORE ZEEICZS 2o Twdo BHiA A ¥ 20 RPE2 ZE L THER

AT - WME S5 T AN = AL EBHL T, BRSSP - GREZRET 5 2 L PMRFERRICE -
T, BOTHEELEZ HNS,

A IS TR S0 ENE 7 T4 B2 2 F ¥ (Ad) MMETT 52 LA MGHE D BRI
REIRMALDOIEAE - BHEOEHTH LI &, TOMIEIEREL 20D 2R L (1, 2)o SEERRDO A S
ZALEMRAT 5 MEAET, Ad DZAE AdipoR]1 £ AdipoR2 #F%E L7 (3, 4), AdipoR1 X BB VT
AMPK/SIRT1 % i&MAL S %5 LT PGC-1 aifitk 2 ¥5od, I b2 ¥ KU 7 &2 IEICHIE L < B IRE AR H % e s 2,
AT BB S 5%, EEFMNEE RIS A2 2R LA 5)o F72 AdipoR2 IZHFIESE 2B W T, PPAR
a ZIGTEIL Uy BRWRIRBEDIRHAE, BUIREVEI. RALA b L ZMEBAEM 2 6 HE L T, 4 > 2 ) V3PP, BRIGIF
AUFESEHIEEHE L 4o AMPK/SIRTI R I by FY 7 EBIIMESE, BILA ML ZAZ KRS ES S
EATPUEALTERNCIERS L. FEBIC Ad O BRI EBLUIREREHF 2 B S ¢ 50100 L, AdipoR O XIRIZFH %
fEXE7 (6)o AdipoR ZIEMILT 5 2 EBEH Y ZFF NV o TREEHFZMET 2 2 LMk L 720, 20
FEE BRSOz, AdipoR 1EEISE & L T 5172 AdipoRon &~ ZIZHAR S &5 & 2 BB F AR, A0
WZBED 4 2 A VIR - S ORANE T 2R E S, B hotHFmPEE SR (6),

AdipoR TEEISE IF BTGB R I3 2 WRAMEREL 25 0A L LT, BHE Y 7 FVICX 2PN LM T -
T EEEEOFEHICHIKT A2 L5k s LHIFFE NS,

(1) Nat Med 7 941-946, 2001.
(2) Nat Med 8: 1288-1295, 2002.
(3) Nature 423: 762-769, 2003
(4) Nat Med 13: 332-339, 2007.
(5) Nature 464: 1313-1319, 2010
(6) Nature 503: 493-499, 2013
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FESH, HFICOIREYN — BUNESH D A IRRRRERYIZE]

BO B2  BEWEmI/O—NUARI SRS
VAT LAESEEY SRR ) —

PESEIE, SHEAOBY EH B E2HL. ¥ X2 EDIFIZT70%0 FIIEHESBAMENRTE D £ OFED
R D> TV b, TRAIZINT TEICN —EERNE S V87 BRSO 5% ST 2 BER (B
F) OSHEREE, & 512 ZO#EET BEHEBET) Oru—= v ZE2fFv, ZNO OABIRRER 258 %
MFZEL T& 720 WRELTELRBIZVINOEBILE BEREIIhDDoTVD, AV YKRITATIEZDI b,
Alzheimer 52 2*H % GnT-III. $ X O COPD (IBPEPAZEMEMIEE) 12h 22 5 Fut8 OFFHEIE T & 0l B
FHEETWEL,

GnT-IIZZ N THRAIBOER 2 E TR E- /7 FAY oA V727 VIS 2 W DN A £ 27 DESHAE
TELTERAT2EEZTEHN

Alzheimer 3% Tl BACEL ICZ O¥ESANMT 2L L LABEL LY, IEKRL LIV T7TIOL R B
DERDPPHR END Z EHWS DI 5 720 BUE GnT-II 2803 2WEORIHE L TOTREMEZ > T b,

Fut8 iZZ DEW TdH 5 Core fucose A%, DADNA F 2 —H—IZHHINTWE, T2, ThERIEZELZ
LI X VPRI CEE R ADCC D EF LA T 2L OEERMEH TH S, RAZZOBIETERBS
5T LI DISNEICR S & A5 COPD IZiEH LTHf%E 247> TWwb, COPD IZBZE D134, PM25 7% XD
BN, BIEEN L EAEMNTCh 20580 HBRER EH G- L. EEEERO—>TH S, FHAHET
1 520 T ADEHHERER LI 00D O THBELZIT TS AIb T, 2 TTAE bR TwE, 74V AR
WICX 2P CHEI Y BRI NBICELZ L0 D), WMEAWZ DI EDVEETH L, D720 ORESHITHAT
L7283 DM REEIC O W TR R E /T 7272 {0 AR D —IRIX AR BRI 7E B X O B3R IL R 78 56
ERAYBEEE G - BRAEBR 2RI e St R S R O BB 2 2T 7o

1) Wang X, et al. Proc Natl Acad Sci U S A. 2005. 102 (44) : 15791-6.

2) Kobayashi S, et al. Am ] Respir Cell Mol Biol. 2013. 49 (6) : 971-7.
3) Kizuka Y et al. EMBO Mol Med. 2015.7 (2) : 175-89
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Bk EBR EREAEAER -
ZIR— R EREER 2SR

79— YA IVHEHDKL Denham Harman 42504 11 A5 % o 72 ([HEBEEALHIZE ] K5 0BETSR),
C ORESZFL B S 2 B A 2R WSRO W Tilti 72 v,

KREFBEHES LT BEIKEFEEED»S [BIZBILOEEZR VG ESbN7z01d 50 455 (1965 4F)
DT ELTHb, HREEELFROW Y OMEERILD 12 /1725 720 BAVIIFEIC BRI 72 458 ZBHISIR A7E R
FoATIZOWTEDPNTZDDEFATL . BFHME L 72 KFETREMICE LR MR L, RIS A, 2
DY HARIEBELAL A B S, BALOILRERTZE % BHUIBIT 2 WIERE b T & 72

WIS & Vo8 EHEREFE MR OERICD BBV EE Z TW2D, BEEEILIZIFE S DNA 0%
LE OB HBEH I N TV, —FITEAE L-REE O - RIGERFESE) »ftozs—AhsAxta7
BUFENT Y IR HERAEE (Fa—7 4 > 7) 2%, SERSEE B - BHRFHEAH) 25tRNA 7
IVBF X =TV VT DIEMES DR EAIT o720 TITHhHREREE, 5l &HTs 37 HRRE B, P THR
LB OMIEZ D D Z L IlhoTze TV =T IV NNFOMEE Uiz, BiLE & 237 HIBRALBH OWF5E % 17 -
T\W/2 NIH O Earl Stadtman 5 %85 T A VR ZIVAL S 237 B O 0t i 2 Bgs L7z Oh#T 228 81
WA HF LR K)o Igor Kurochkin & (3l + Bioinformatics inst, Singapore) 258{L% v /87 Bz LToA
YA vofEEE# (IDE) &35, TR T I04 FE25HT LI L2 MM U7, IEciE ) REEEROER,
TRALAS AT D TCHE D E 2 1IN TEMHFIBROPELIEH X 7 = XA DR T o720 By V8 BEREOEH %
B3 By cREmlR,. & 287 oMoz bonsez Lz (AR, Bl- R REERY v & =% .
Zsolt Radak # (3 - Hungarian Univ Sport Sci) A%l > TH 5 1 &EEOPUEALIERH L BBIL A b L 212D
FeL7ze BHID S5O TneE 2 2 T, AF N 0P MELEB RNV I P ADEZTHL, FIVIT A (B
BN I IPIBILERIE AED b L THELZEEZ Twh,

1) BEEE%Z R B2 ¥ 287 B b8, 7 7 V<27 35:901-903, 1999

2) Goto S: Biological mechanisms of aging: A historical and critical overview. In: Aging Mechanisms: Longevity,

Metabolism and Brain Aging, eds. Mori N, Jung IM, Springer, 2015, in press
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wEEEL. RURENODEENAEICDONT

Elll BE #4XEed@ESa 94 I ARKRIES
BERERIRRIAS BRI
FREF A AR BRI LR

ZACGEAR T o Ml MUK, R S, JRETELARMICED, B2 b008 e -TL %, iER
FEDLRVTHORMRETH A5 3ODOHELRNND 5. F—13TOREAEI VDLV BIHADFEAIH
bhHIE, B RIEREORKN R LANVERET A EDTRETH A L. FLTHEZIE. ZORAER HIE
TH5ZLLDHLRENERILTH S,

HARAND = RICHITHE BIREEALIE (OB, BRENIRBILEE) . BYETH B 05, TOVTND ., RERIES 4
BEIERICHD Y

RIERIZHOY TV AT ARKEORL 2B SBEEINTWEOT, ZOELHEEITMBOMER > X
TAZEVELE L, L2l TOHT, MEEILOBZE LS 0%, gz s Uz T HilaD S 7 2 I3 500E R
Ths 'Y,

T MR OMEZEALIZRE O T Mz 5LFET 202 b E 0. Ehid~ 7 A TiEA% 1 EDA,
v b TH IMUHNICIEE 5. TORIROEBRRE A SIEF 2L, FiER (F) BlicEvwlkE RV E >~ (GH)
PEBBZHIKET T2 2 LSRN T 5. GH %2 D2%A03 7%\ Dwarf animal RRIEIED A Tld, H1ERDIE
FILENLD, BN EEGTH L, RS LH1E, WORERD LR L, WRHEILHZWI & TH b, Wil GH A8
EHO NS VAV y 7 ATRIMIIKRE VD, FaiTh b, 2F 0. GH & MRICIKE T 5 50 R
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Harmony in Aging Research:

Biology of Aging for Human Aging

Sang Chul Park Well Aging Research Center,
Samsung Advanced Institute of
Technology

With rapid global population aging, it is natural to pay more attention on human aging than ever before.
Thousands of messages are rushing in to inform on aging and longevity not only from the scientific world
but also from social communities. However, complexity and disconnectedness of information on aging raise
much confusion and lead to frustration in establishing the solution for the imminent aging issues. The most
serious reason for these problems would be the huge gap between researches on biology of aging and human
aging, both of which have been traditionally separately pursued. Since the major purpose of biology of
aging research is directed to solve the issues of human aging, it is in priority to build up the tight links and
cross-talks between biology of aging and human aging. Though the works of biology of aging have already
elucidated many beautiful and essential natures of aging, but it can be confessed that they are mainly adhered
to biology itself. While studies on human aging have opened many mysteries of aging and longevity, but they
are way from biology of aging. To illustrate, the rapid increase in human life span in the last century cannot
be explained simply in terms of biology of aging, but a spectrum of social, environmental and technological
variables should be taken into consideration. Thereby, it is the time to develop the strategy how to balance
and collaborate between researches on biology of aging and human aging. Biology of aging works should
not neglect the human aging issues including huge problems of human being and human society in different
cultural and ecological environments, which are still being changed. This kind of the integrative and interactive
approach of aging researches will definitely contribute to solve the aging issues with a greater efficiency.
Furthermore, it should be reminded that the environmental changes including modern technological revolution
could influence heavily on biology of aging and human aging. Therefore, it becomes necessary to design the

integrative harmony between biology of aging and human aging researches.
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JKS-1

Role of Snf3/Rgt2 glucose sensors and Mth1/Std1 mediators under
caloric restriction in S. cerevisiae

Kyung-Mi Choi, Cheol-Koo Lee
Division of Biotechnology, College of Life Sciences and Biotechnology, Korea
University, Seoul 136-701, Republic of Korea

Down-regulation of intracellular nutrient signal pathways was proposed to be a
primary mechanism of caloric restriction (CR)-mediated lifespan extension. However,
the link between lifespan and glucose sensors in the plasma membrane was poorly
understood in yeast. Herein, a mutant that lacked glucose sensors (snf3 A rgt2 A') had
impaired glucose fermentation, showed decreased chronological lifespan (CLS), and
reduced CLS extension by CR. The mutant also had reduced mitochondrial efficiency,
as inferred by increased mitochondrial superoxide and decreased ATP levels. Mthl
and Std1, which are downstream effectors of the Snf3/Rgt2 pathway, were required
for viability through mitochondrial function but not fermentative metabolism.

JKS-3

Skin Aging and Its Application for Bio-Cosmetics

Dong Wook Shin, Ph.D
Amorepacific Corporation R&D Center

Skin is the representative tissue to easily recognize the aging process in our body.
The aging process in the skin can be classified into the photoaging by ultraviolet and
intrinsic aging. If the skin undergoes the aging process, the synthesis of collagen, the
most important component in the skin, is increased, and normal collagen is degraded
by MMP1. This phenomenon eventually causes the formation of wrinkle and the
reduction of skin elasticity. Recently, studies on new age-related proteins or new
therapeutic agents for solving the skin aging are required to retard or prevent the skin
aging process.

Here | will introduce our research achievements for anti-aging and development
processes for anti-aging bio-cosmetics.

JKS-2

Pleiotropic roles for neuropeptide Y in life

Isao Shimokawa
Department of Pathology, Nagasaki University School of Medicine and Graduate
School of Biomedical Sciences

Neuropeptide Y (Npy) is the most potent orexigenic peptide expressing in the
hypothalamus. Augmented Npy signaling causes obesity and related disorders
in middle-aged animals. Our study indicated that Npy deficiency reduced white
adipose tissue (WAT) mass and ameliorated the aging-related metabolic disorders
in mice. An in vitro study confirmed inhibition of lipolysis whereas enhancement of
lipogenesis by Npy in 3T3-L1 cells. These findings suggest that antagonism of Npy is
a promising target for drug development to prevent obesity-related disorders. Dietary
restriction (DR) is known to extend lifespan and inhibit aging-related disorders. DR
also reduces the WAT mass and enhances insulin sensitivity, ameliorating the aging-
related metabolic disorders. DR, however, elevates the expression of Npy in the
hypothalamus. In Npy-null mice, the life-extending effect of DR was minimized,
indicating the necessity of Npy in the effect of DR. Npy-null mice displayed lowered
food efficiency and fat mass compared to the WT mice, in the DR condition. These
are similar to the condition of unintentional weight loss in old animals. Our findings
suggest pleiotropic roles for Npy according to life stages.

JKS-4

The effects of gut homeostasis and microbe on aging in Drosophila

hin-Hae Lee", Hye-Yeon Lee’, Woong Seol, and Kyung-Jin Min1*

'Department of Biological Sciences, Inha University, Incheon 402-751, Republic of Korea
These authors are contributed equally.

*Corresponding author: Kyung-Jin Min (minkj@inha.ac.kr)

Intestinal microbes that live in a symbiotic relationship with their hosts are well
known to affect host fitness such as metabolism, obesity, and inflammation. However,
studies on the effects of intestinal microbes on host lifespan and aging are limited.
In this study, we investigated the effects and mechanisms of intestinal microbes on
host lifespan using Drosophila melanogaster as a powerful model animal to study
host-microbes interaction. We generated axenic flies by dechorionation of eggs with
sodium hypochlorite, and measured its lifespan. The lifespan of flies was decreased
under axenic condition, and it was additionally decreased by the oral ingestion of
the extracts of guts from old flies, indicating that the microbes in the gut of old flies
affect host lifespan. To identify endogenous bacteria affecting host lifespan, adult flies
were subjected to oral ingestion of individual species of microbes. Furthermore, to
determine the underlying mechanisms of intestinal bacteria on lifespan, we measured
the lifespan of fly exhibiting intestinal barrier dysfunction. Taken together, our study
highlights the importance of intestinal bacteria as one of the determinant of host
lifespan.

Key Words - Intestinal microbe, gut homeostasis, Drosophila melanogaster
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Aging and anti-aging studies using Senescence-accelerated mice
(SAM)

Keiichi Higuchi
Department of Aging Biology, Institute of Pathogenesis and Preventive Medicine,
Shinshu University Graduate School of Medicine

The Senescence-accelerated mouse (SAM) strains provide a unique model system for
the study of the aging process in higher organisms. The SAM strains were developed
in 1981 and have been used in many studies of aging, age related diseases and anti-
aging treatments. The SAM strains include the accelerated senescence-prone SAMP
series (SAMP1, SAMP6, SAMP8 and SAMP10) and the accelerated senescence-
resistant SAMR series (SAMR1 which serve as a control for the SAMP strains). The
SAMP strains grow normally, but they show early signs of aging and their life spans
are shorter than SAMR1. Molecular genetic characterization of the SAM strains
revealed that they might be a group of recombinant inbred strains involving the AKR/
J strain and an unknown strain developed by accidental outbreeding. SAMP strains
spontaneously manifested various age-related patho-biological phenotypes that were
often characteristic enough to differentiate the strains. The hyperoxidative status may
incur accelerated senescence in SAMP strains. We have revealed significantly delayed
senescence in SAMP1 mice given supplementation with reduced form of coenzyme
Q10. Activation of mitochondrial function by the induction of Sirtuin genes and
PGC-1 a may protect against the progression of aging and the symptoms of age-
related diseases in SAMP1 mice.

Keywords : Senescence-accelerated Mouse, Oxidative stress, CoQ10

JKS-7

New insights into cellular prion protein functions: prion signaling and
pathophysiology

Eun-Kyoung Choi
Department of Biomedical Gerontology & Ilsong Institute of Life Science, Hallym
University

The cellular prion protein (PrP°), a highly conserved GPl-anchored membrane
protein, into a protease-K-resistant and infective form (generally termed PrP*) is
mainly responsible for transmissible spongiform encephalopathies, characterized by
neuronal degeneration and progressive loss of basic brain functions. Although PrP® is
detected in a variety of tissues, the complete repertoire of its functions has not been
fully determined. Here, we investigated the regulatory mechanism of the PrP in
RhoA-mediated neuritogenesis using in vitro and in vivo systems. We found that PrP®
induced RhoA inactivation along with increasing ERK and RhoA phosphorylation.
Interestingly, the induction of RhoA inactivation is through the interaction of Prp®
with RhoA and RhoGDI, and PrP® enhanced the interaction between RhoA and
p190RhoGAP. These data suggest that PrP® contributes to the RhoA-mediated
neuritogenesis through the interaction with RhoA and its inactivation and that the
pathogenic mutation of PrP° triggers the RhoA-mediated signaling pathway, which
in turn develops prion-related neurodegeneration [This work was supported by grants
from NRF-2013R1A1A2007071, NRF-2011-619-E0001 and HRF-S-51].

JKS-6

Promotion of fat synthesis by SREBP and MDT-15 ameliorates toxic
effects of glucose on C. elegans lifespan

Seung-Jae Lee
Department of Life Sciences, IBIO, and ITCE, Pohang University of Science and
Technology, Pohang, Kyungbuk, South Korea

Glucose-rich diet shortens lifespan in various organisms. However, it remains largely
unknown how the metabolic processes of glucose-rich diet play causal roles in
decreasing lifespan. Here, we show that sterol regulatory element-binding protein
(SREBP) and mediator 15 (MDT-15) transcription factors prevent life-shortening
effects of glucose-rich diet by promoting fat synthesis in C. elegans. We find that
dietary glucose activates SREBP and MDT-15, which in turn increase the levels of
key enzymes for unsaturated fatty acid (UFA) synthesis. Activation of SREBP/MDT-
15 is necessary and sufficient for alleviating the life-shortening effect of glucose-
rich diet. We further show that excessive saturated fatty acids exacerbate the life-
decreasing effects of glucose on lifespan. Thus, accelerated glucose-to-UFA metabolic
flow by the activation of SREBP/MDT-15 appears to moderate glucose toxicity. Our
study may help designing strategies against elevated levels of blood glucose and free
fatty acids that lead to glucolipotoxicity in diabetic patients.

JKS-8

Senescence and its implication in papillary thyroid carcinogenesis

Yeong Hwa Kim', Yong Won Choi', Jeonghun Lee?, Euy Young Soh?, Jang Hee Kim®,
Tae Jun Park*

'Department of Biochemistry and Molecular Biology, Ajou University School of
Medicine

*Department of Surgery, Ajou University School of Medicine

*Department of Pathology, Ajou University School of Medicine

B-RafV600E oncogene mutation occurs most commonly in papillary thyroid
carcinoma (PTC) and is associated with tumor initiation. However, a genetic
modification by B-RafV600E in thyrocytes results in oncogene-induced
senescence (OIS). We observed down-regulation of p-Erk1/2 and up-regulation
of dual specific phosphatase 6 (DUSP6) in the PTC with B-RafV600E mutation.
DUSP6 overexpression in vitro induced Erk1/2 dephosphorylation and inhibited
B-RafV600E-induced senescence in thyrocytes. Although DUSP6 protein was
degraded by B-RafV600E-induced reactive oxygen species (ROS), thyroid-
stimulating hormone (TSH) stabilized DUSP6 protein by increasing Mn superoxide
dismutase expression and inhibited B-RafV600E-induced senescence. Furthermore,
we also found that OIS was found in margin of papillary thyroid carcinoma invasive
region. Senescent thyrocytes expressed matrix metalloproteinase-1 (MMP-1), IL-6,
and have a high invasive activity. We conclude that B-RafV600E induced OIS might
involve in PTC invasion which would be a new insight into OIS in papillary thyroid
carcinogenesis..

Key Words : B-Raf\V600E, Oncogene induced senescence, Papillary thyroid carcinoma
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Repair of ischemic injury by pluripotent stem cell derived endothelial
cells without teratoma formation through selective photosensitivity

Seung-Ju Cho', So-Yeon Kim', Ho-Chang Jeong®, Hyung-Min Chung?, Sung-Hwan
Moon*, and Hyuk-Jin Cha®

! College of Natural Sciences, Dept. of Life Sciences, Sogang University, Seoul,
Korea. ° Dep. of Medicine, School of Medicine, Konkuk University, Seoul, Korea.

The risk of teratoma formation owing to residual undifferentiated pluripotent stem
cells (PSCs) is one of serious concern in PSC-based therapies. Small molecules toxic
to PSCs, which can selectively deplete undifferentiated PSCs, have been developed
to reduce the risk of teratoma formation. However, despite their high efficacies, such
chemical-based approaches may carry unexpected toxicities on specific differentiated
cell types. We aimed to develop a novel type of suicide gene using KillerRed (KR), an
artificial photosensitizer protein, to selectively induce phototoxicity using visible light
with no chemical treatment for cell death induction. Murine PSCs (mPSCs) where KR
expression was exclusively expressed while pluripotency is maintained (KR-mPSCs)
were eliminated by a single exposure to visible light by production of reactive oxygen
species (ROS). Due to this highly selective phototoxicity in KR-mPSCs, visual light
exposure successfully inhibited teratoma formation. In particular, endothelial cells
derived from KR-mPSCs remained fully functional in vitro and in vivo regardless
of light exposure. This ‘proof of concept study suggests that a genetic approach in
which KR is expressed in a tightly controlled manner would be a viable ‘chemical-
free’ strategy to inhibit teratoma formation for future safe PSC-based therapies
toward number of ischemic diseases.

JKS-11

A role of yeast Rad2p in lifespan and mutagenesis regulation by cell
cycle and actin dynamics regulation

Sung-Keun Lee
College of Medicine, Inha University, Korea

The xeroderma pigmentosum group G (XPG) gene encodes an essential
element in nucleotide excision repair (NER). Mutations in the human XPG gene
cause Cockayne syndrome (CS) and xeroderma pigmentosum (XP). By applying
genetic and biochemical approaches, we have analyzed the role of RAD2, the
Saccharomyces cerevisiae counterpart of XPG, in the unknown cellular functions.
Rad2p interaction with PCNA through its PCNA-binding domain plays a role in UV-
induced mutagenesis. Our results provide evidences indicating that the Rad2p-PCNA
interaction might be responsible for mutagenesis control in the general NER pathway.

In addition we characterized the mutational phenotypes of RAD2 C-terminal
deletion, which resembles the XPG mutation found in XPG/CS cells. RAD2
C-terminal deletion caused cell growth arrest, the cell cycle stalling, a defective
alpha-factor response, shortened lifespan, cell polarity defect, and misregulated actin-
dynamics after DNA damage. These results provide insights into the role of RAD2
in post-UV irradiation cell cycle regulation and actin assembly, which may be an
underlying cause of XPG/CS.

Key Words : S. cerevisiae, XPG/RADZ2, Cockayne syndrome

JKS-10

Role of cellular senescence in lung aging

Masataka Sugimoto
Laboratory of Cell Biology, National Center for Geriatrics and Gerontology, Japan

Senescent cells accumulate in many tissues as animals age, however, little is known
about their physiological roles of tissue aging. To investigate the role of cellular
senescence, we generated model mouse in which senescent cells can be ablated using
toxin receptor cell-knockout system. These mice express luciferase and toxin receptor
under upon senescence, thereby enabling the detection and elimination of senescent
cells in vivo. Luciferase activity was detected in lung and adipose tissues within 12
month of age, which well-correlates with the increase in endogenous senescent cell
markers.

Lung aging is characterized by increased lung compliance, which is attributed
to the progressive loss of elastic fibers in the tissue. Elimination of senescent cells
from lung tissue in aged animals significantly restored the lung compliance with
concomitant increase in the elastin fibers. Additionally, microarray analysis revealed
that the elimination of senescent cells reversed the expression of many aging-
associated genes in the lung. Together, these results suggest that aging-associated lung
phenotypes are, at least in part, attributed to the senescent cell accumulation in the
lung, which can be reversibly recovered by inhibiting the function of senescent cells.

Key Words : Senescence, Lung

JKS-12

Comparative analysis of miRNA expression profiles in young and old
myoblast

Kwang-Pyo Lee, Ph.D.
Aging Research Institute, Korea Research Institute of Bioscience & Biotechnology

Adult skeletal muscle degenerates progressively, losing mass (sarcopenia) over
time, which leads to physical disability and age-related disease such as diabetes,
cardiovascular disorders and hypertension. It' s a well-kwon fact that the number
of adult muscle stem cells was decreased and its ability to repair diminished during
muscle aging process. Functional decline of aged muscle stem cells was thus one
of the major factors to provoke sarcopenia. To determine the role of miRNAs in
decreased myogenic capability of old myoblasts, we analyzed miRNA expression
profiles in young and old myoblasts using next-generation sequencing (NGS). Among
118 mature miRNAs that showed significant changes (>2-fold) between young and
old myoblasts, 47 miRNAs were significantly (P<0.05) upregulated and 71 miRNAs
downregulated in old myoblasts. Several reports revealed that TGF-8 signaling inhibit
muscle differentiation, resulting in delayed muscle regeneration in old mice. Of
interests, we found that protein levels of Smad4, one of TGF-B signaling effectors,
are up-regulated in old myoblasts. We showed that knockdown of Smad4 significantly
reversed the delayed muscle differentiation of old myoblasts. To understand the
biological significance of age-regulated miRNAs in impaired myogenesis during
muscle aging, we used the target prediction tools to predict the putative regulatory
miRNAs of Smad4. As a result, we found that miR-B directly binds 3° UTR of
Smad4 mRNA and thereby promotes differentiation and regeneration of old skeletal
muscle. These results suggest that miR-B, one of the down-regulated miRNAs in old
myoblasts, plays a crucial role in maintenance of myogenic capability of muscle stem/
progenitor cells during muscle aging.
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Inflammatory stimuli induce inhibitory S-nitrosylation of SIRT1 to
increase acetylation and activation of p53 and p65.

Shohei Shinozaki
Arteriosclerosis and Vascular Biology, Tokyo Medical and Dental University
Graduate School

Blocking effects of nitric oxide on SIRT1 protein could disrupt inflammation
associated with diabetes, atherosclerosis, Parkinson's disease. We found that the action
of the signaling molecule nitric oxide on the regulatory protein SIRT1 is required for
the induction of inflammation and cell death in cellular and animal models of several
aging-related disorders. Since different pathological mechanisms have been identified
for diseases like type 2 diabetes, atherosclerosis and Parkinson’ s disease, it has been
assumed that therapeutic strategies for those conditions should also differ. In contrast,
our findings identified nitric oxide-mediated inactivation of SIRT1 — believed to be a
longevity gene — as a hub of the inflammatory spiral common to many aging-related
diseases, clarifying a new preventive molecular target. SIRT1 is known to suppress
the activity of both NF-kB and p53, and since its dysregulation has been associated
with models of several aging-related conditions. We revealed that S-nitrosylation
inactivates SIRT1 by interfering with the protein” s ability to bind zinc, which in turn
increases the activation of p53 and of a protein subunit of NF-kB in vitro. Additional
experiments pinpointed the S-nitrosylation of SIRT1 as a critical point in the chain of
events leading from nitric oxide expression to cellular damage and death.

JKS-14

Identification of a novel senescence inducer, SENT1 that converts
p53-induced cell cycle arrest into senescence by interacting with
nuclear pore protein Nup62

Deug Y. Shin
Department of Microbiology, Dankook University College of Medicine

The p53 tumor suppressor can induce various fail-safe programs such as cell cycle
arrest, apoptosis, and senescence, but the mechanisms determining cell fate upon
p53 activation are poorly understood. Several small-molecule activators of p53 have
been developed, including Nutlin-3, but their therapeutic potential is limited by the
fact that they induce reversible cell cycle arrest in most cancer cell types. This study
demonstrates a cloning and identification of a novel gene SENT1 that converts a
p53-induced cell cycle arrest into senescence. Tumor cells re-entered into the cell
cycle after growth arrest upon treatment with Nutlin-3 or infection with a p53-
encoding adenovirus; however, SENT1-expressing cells did not re-enter into the cell
cycle after removal of Nutlin-3a, entering into irreversible growth arrest without
affecting expression of p53 and p21. We further found that SENT1 interacted with
Nup62, which is a plug protein of nuclear pore complex. While enforced expression
of Nup62 resulted in the significant suppression in SENT1-mediated senescence,
Nup62 knockdown, like SENT1 expression, led to the induction of senescence upon
Nutlin-3 treatment, indicating that SENT1 interacts with and negatively regulates
Nup62. Recent studies have suggested that WT p53-induced phosphatase (Wipl)
and phosphoprotein phosphatase catalytic subunit (PP4) are required to re-enter into
the cell cycle from DNA damage-induced arrest. Nuclear translocation of PP4, but
not Wip1, was inhibited by SENT1 expression or Nup62 knockdown, indicating that
Nup62 is required for nuclear translocation of PP4, but SENT1 inhibited through
interacting with Nup62. Therefore, these results suggest that SENT1 converts p53-
induced cell cycle arrest into senescence through inhibiting Nup62-mediated PP4
nuclear translocation.
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il L 720 SIRT1 (% PGF2 alZ & % OPG i #f % Pl L 7z, PD98059. SB203580.
SP600125 | PGF2 a |2 & % OPG k% #ifil L7z, RES 3 & UF SIRTL i& PGF2a
12 & % pddips2 MAPK, p38 MAPK 3 & U SAPK/INK ) > At % il L 7z,
[i5am] B 3EMIHLIC 5V T RES 13 p4d/ps2 MAPK, p38 MAPK 3 X UF SAPK/
INK OiEPEILE B L, PGF2 all & % OPG 4 & il § 5 & & 2%k < /- &
niz.

OE-7

Alzheimer IRETIVY D RAB KUBERICH(F D Tau-Tubulin-kinasel
(TTBK1) [CKDEFZEMICDNT

ORI
RA b PR iESE

[H %] TTBK1 i3 casein kinase A —/8—7 7 3 ) —Z® L. Z D54
22250375 —FAY T4 —THIFIEAD IZY ¥ 7 LTWw5, Fix 3B
WCTTBKL h I v AV x =y 2y AZER L, ARG RS 70 v
1bB L ORARK TS0 E-2RBATHL L xE LTV D, 4
Fr 41X TTBK1 3% 7 % collapsin response mediator protein-2 (CRMP2) 7 & ®
WUNEB 7 » o8y OFBEMEFF B X OB MR IS 53 2 R e L7ze &
5 AD BFEIMIC BT, TTBKL O5BI/N ¥ — » B X UF CRMP2 D5l
) VBALICBAL S AR S N D bR L7,

[J5:] TTBKL 5 v AY 2=y 2 <7 A2 Tg2576 7 I 04 K< 7 A (APP)
ERE L, 7B LU CRMP2 DY) ¥ BRI X OVl 2R Ak & 2R AL 1Y,
LR B2 A B L 720 & 72wl AD AR 1 C Braak stage [ C TTBK1
DFBUEACD A SN S DS Bt L7z,

[% 5] APPITTBKL ¥ 7V b T Y AT 22w 7= ZITBWTH L WillRE
HEATRD S, & 7% CRMP2 O # AT AN B O ke gtk 1 X Ol thi
RIcR SN/, BEMGATH TTBKLIZHNE & HITHRFBEBLTB ).,
TTBK1 D33 & A LT CRMP2 OJii9 Y » LD W o7z,

[Ka] 2o X b TTBKL OMBEIFEBAT VY N4 < =K BT B RPN
REH TOMFRAEMET5 < BIG- LT 2 AR S 7z,

0J-8
N ADNEAEFE N EFHE Y DHFREDAEEOEAN

O ORI — , #REGE
RBORFRF BB A AN TR B4R - FRRAE

[HH9) EBRBYW % H 729 v 3 = TR TR 0216 % S mil$
2 FEDRD SN Do PR RS O % KIS 287139 v 3 =7 i
ZECBWTEELIFETH 505 EROHETIREROLIKESHD
LRSI L 2 WIEDEAE S o — T, Wit LR HwSR
% b Ly F IOV IEREN Y OV AR LR O Z B2 Ic Rk & v
DS 5. T2 b Ly FIVERETOEITHMEIE RIS % )W 2 FA
NOFEETH D EEZ 5N D, Fxld~w 2B BHEROBIMET %%
BLH N AR THIRICBT 2 ARG L Tw 2. 4o cidgZ
LB HEEE RO ER P Ly FIVTF A M ERET 5. [HiE] 67
Ao+ A C57BL6 ¥ ™7 A 8 VEIZhf L HERDIRITIM AL & e L 7= 3771l
LR 6 I HT6 HMMAT L7ze W5 OME2RINVT 2 208k LK
BEOREATNE HAEIC AN Z 72 MARZBIZE Y A0—HIZBIT5 6
Al OB #EfR 7 (SD) & P39 (Ave) %5 SD/Ave & L CTHIIL, H
BB E 4~ 7 A—HPHHEMD 6 HE o SD/Ave & LTHI L7, MLy
NI VBAE S HEOBHEO%, 6 HH XY 6 HHMRERZ ifr L7z. K53
PEH: L QAL T ORI B MM 2 Rz, WAL TORII I
6 H il L CHEREDRIIEMICH LARICEETH - 72, &~y AR
DOHBZEH E 6 H M FHMA LB LB TRREICI LA ST
Hotze MLy FINVKAETORTHBIIERE, SEEORIMEO VTR
ELMMERD R 570 MLy FIVREO HHZE IR FhoRE
LY EMETH o720 (] W& LABRNIEETOMEMIEREL Y
L CTHREMONT DEDP Lotz FRBENE ML Y FIVHETH
FEATHIREE R 0 . MRS O % KT 5, L) IEMRIEETH L &
AR S Tz,
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0J-10

PDE3 BREHIZOX %Y —ILD cAMP + PPAR Yy /HGF Z%7T LTzl
TE - BRHEERIEDRA

OFFIL B R SO, R ALY A AR BF % AR 35— 2 4R 422 2 T v —*
PRBUR AL R R RE 5 T, P KBORZADRAE - 47 - BN

[Hr] s tb A& OBIIRILIZEST T 50 RN 2 BIRMALEERT
& % HIEVEBYIRMALIE (ASO) DRI L LT PDE3FLEAI S 0 R % V' — )L
(CLZ) 1IZIE7 A Y ¥ (ASP) (Zid %\ BIEREREAT O UGER RSB O K
BB R A TR SN TWE, LL, ZORA D ZLNEAWTH - 72,
CLZ\Z & Z ML T AR RES A 7 = X A DI 2 RO HINE T 5,
[HiE] CLzH B Wvid, ASP 2T AR ST~y Z0OFIRICHB T 5
HGF il 2 Il L7z, <~ A ASO EF NV AAEB L, Z D% TRt %
RERFRICIE L 1 HRICTRM AN TOME R, TR Z KL 72, &
SIS, TR O WA SN R R L7z E72, AT REEFEM
812 T HGF OFE & #id L 720

[ 5] cLzZ P51 THMR O T AL T HGF 2S5 I i S TB ) ASP
TIRZEAD RV L 2R L. & 51T, CLZ 2338 i ML © PPAR y
T HHE CAMP A3 52T HGF % LA &8, PIEZAINILD eNOS DY
VLR FET AL, £72ROS DD LKW TEGF ZHKELEFF -
TOT TV — LR THE L TOMNEMNER EPC O ZALINH] & fER8 L 720 — 5.
XY AASO ETFMIIBWTIE CLZ #5-REIC BT, FRUMGE. FRImE.
FRAEB A A BRI LT Wi As, HGF ilFifkE Az 52 &2k o
TINSOMEMIFHE S, ASPICIZZ D & ) 2IEMIZ R 5> 720

[am] 7 AE) YiZizewya Z 5 Y — )b o BB IR LAE o BBk B
TOYUEEH OKIF & LT, P Ml sk o cAMP - PPAR y IHGF S2 25
BEANL AR UARRERY 2 I BT AL 2 353895 2 &\ Pax7 Bk o & i il i
VAR L TR R O PRS2 Z L VR S iz,

OJ-16
BRLIEABRDY Y RZAW/\Y OV A YV IC K DERIMEBREE DM

#HE(E

OB IER ", 2 W7, Al mA
PR R RN v 5 — AR P OO e R AR IR v 5 — IS
AL

[B1] mipEiE NNy a~t vy (VCM) 12 & 5 3FIME R R 2 580 LT
WAL, ZORIERT IR TH 2. AW TIE, HEEE O VCM 12 X % 3EH
PR B O FIER T 2 R T 5720, Bix R Hlo~ 7 2% v VCM 12
X % AL W 2 AL, BRI TG L7,

[J5] AUnttbne R >~ & — Wi e B i CRFE L7221, 3. 6.
12, 24 Ao Mg~ 7 A (C57BL/6NCr) % 53>, VCM % 3 HH#5-3
LW (3 HPLGHE) & 14 OS5 28 (14 BELS5EE) 125010720 VCM i
1 H 1, 400 mg/kg % HEEPIT%S- L7z 3 HRHB & 0F 14 RS-, $RI0.
TR PRI A U 7z ML AL A, R & R HE B, PAS %
i, PAM Hefis, AZAN 4efi |l X 2 9 BLAF IO FRAT 2 47 o 720 [RER] A5
M Cid. 3 OG- omEs Ly F= v, REFEEFKIZ. 1. 3. 6. 125
FHRICHAT 24 22 Al CH RIS B L7z (P<0.05). 14 HHEGHETIE. 1. 3,
6 2 HEHZ T 12 2 A CH BIC 15 L 72 (P<0.05), AST. ALT IZ£HT
HEAFEED - 72, BIHOBHMATICE ). 3RS HTIIETO oY
JigCE DS LR, Bk L 72 IRAIE . B o IE 250 S 7z. 14 HECG-RET
(& FARED T AN 2 AR OBAE LA RS S 7z, F72,14 HE SR TR,
1. 3. 62 HiEo B <A SEM L O ATRD 7225, 12, 24
HPHETIRRETH o 720 FBOREFENT Cld, SBECHFE AT MA o 720
[%5a] VCM #6542 & 0 ki % 5895 L. 2 ORI 12 2 H i LA TR AL
T5 I Ebh ol HROBHEN@T TR, 1. 3. 62 lme 12, 24
MHETE, KGHICE Y ITRsR R Zep W on L kot F20 A
WMV & B IFIBEAN DB D2 h 572 TRODRRIY . B~ 7 A
TiE b P EIC VEM I & B 3EFITE SRR E 2 BE L3 (. ZORED
BweEzbhb,

0J-12

BIRWIX FOY VHABE (SERM) IFERETILYDXICBIFMI
BELB RUHIRELDERZIH T

OB i, M 382, Gtk W, 2 AR HE— | i JE— | sTHEN], K 7o
JEV B R R e B B AR S WF FE R DML - 55 L P

[E] LG PRSI OZAL R B IR HERE L, O A X2 b as
WRT 2 LDBAENTVLEA, ZOWTFIEEZAHR NS v, AR,
ZORFEEWPS I, BIEEHRET LI LR HNE LTV,

[J5:] SEIRRILISEE 7V~ A THHMEAPE / v 2 77 b= 2%
W7z, 12 BRI IR & sham TANEE & VER, 12 JH R 212 KBIIR % 44
L. M4 #{L% Senescence-associated beta-galactosidase (SA- f Gal) ¥efa <> 7
£ F )V (Ac)-p53 - p21 - PAI-1 A FIFEBLIC T, BHIRAEAL % Oil Red O {12 T
& ORET L7zo F 72, SRULRRIZ IS, SBIUN = 2 b o s v iiakfE (SERM)
G LB FROBHE#RS Loy bo— Vo 2 BERER L. [k
D R AT 720

[ 58] 9P BEA B C 1% sham i & JLBE LI £ AL B X OB IRBEAL A5 L
7= (SA-BGal: 8.6 + 1.6 vs 15.8 = 3.8%, p<0.05, Ac-p53: 1.2 * 0.3vs 2.3 = 0.3,
p<0.05,p21: 1.2 * 0.4vs 2.1 * 0.3, p<0.05, PAI-1: 1.0 + 0.2 vs 1.8 * 0.3, p<0.05,
Atherosclerosis: 14.8 * 3.6vs 26.8 = 2.9%, p<0.05). JIHAHBREE Tld sham #E &
Hl LHUEALIN T Sirtl S8R0 MAF B R — BRAL 28 R G (eNOS) O
PEAME T L 72 (Sirtl: 1.0 = 0.2 vs 0.5 = 0.3, p<0.05, p-eNOS/eNOS: 1.0 % 0. 1
vs 0.6 = 0.1,p<0.05)o SERM #5-12 & V) Sirtl 3B X UV eNOS A 15 L.
M55 ZAL R B IRAEA L O HE AT S 7z, 2 SERM IZ X A HLImAF #AL - Hi
BURTELAD 1. eNOS FHE3E D L-NAME #%5-%, Sirtl K # 3£ 0 Sirtinol $%
Aok D& L7z, F72. eNOS B Tld SERM 12 & 5 Sirtl ZBUTHER) AT
WLz,

[#5] SERM IZUBEEAERIC & B eNOS I PEAC T IZRE S Sirtl ZEBUE T 240 L
72IAE AL & OBIIREALHERE % i S 2 2,

0J-20
MERRAIIRICHIT D% — Rl ERERDINERHR EOREY

OFEIRTS , BLEF NH2E | IEEF KRR, ARH wif], 00 8 A% 2, KRR,
BN
SRERRF R R

[HiW] MIBE 2 SEANOERILER T OM®E (BT, BLOBEA»S
ALE~O MRNA Offi%iE, ZNZIFEOIRN T (BE) 1SRG LK
LA % 2 L THb S, RO X 2 2ZLoIEMH S hTw
7\ AHFZE T T M, AL 331 2 ik & I O S BL & RAE
DOMEEALE & B2, RO MEZAL b Bl & 2817 THRET L 720

[5EE] 99 b - =y ZAKRBIIRHLEE & 8528 s ic 8w, BT 2
9 &I importin av v B L OB ML A~OH A2 &1 Tpr i2d3 5
RREMMALF Ly 22y v 7 ay M ERRAT. IS X 2 5B LB L 72,
HEAE IS BTy SAEYEY A b A %S pes o Sl AL
R LT IRMAL NF « B OBBATOMBZALZ MET Lz 720 Tpr
MRNA % SiRNAIZL D Vv 25 v L, PALBBBREKRL BHIT7 Mo F—¥
Gett % fitT L7z

8] 5 v b - = ZAWEERBIIREE 1P BB B X O AT o
A4 importin & Tpr OSIEFEZ O 720 MERICE D, importina 1, B1 1%
BN, a2 \ZZALET, Tpr (&AM Z /R L7z, importin a1, B 1 ORIEN
HIEHESE CTAY —CTh > 7o BT v MEEMHMIICK L TNF a & 20
13 IL-1 RIS & 0 NF kB ABAT L7220, S OB REGT v b M
IFEBR L 720 F7o, B PEAMIRICB T TprmRNA &/ v 72 57 0
L&, PLIEBIOHGR, 7T 0 b ¥y —ERfutk & 87z,

[#am] MEsIC X - T AR B O Bl ek % 40 5 R BE O S BLE: & 5 Ai
3ZAL L. NF B OBBATRES ZL L. M X 5 SEEREZ (Lo —K
75 2 EHRBENTz, F72 Tpr iTBILICH G35 2 L2VRIE s 7z,
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0Jd-22

TNEICHE S ERIE L RBIRICBIF 2~ o007 7—I TORIEFF
{bE&#5R CYLD (cylindromatosis) DIRREAIEZHIREIDIRET

O% 8 KA MR 1 Wl SR, A ih— 1 gk Bt
PRBEREER BRI IERE A - ERNFL P RBRSEREB s

[HY] BACCHE) BRI A S BE 2 FHBEENTH D B RAEDS
ZRICHGT 2720, ZOHIHG T RBERFEM IS 2 BN L 20
%o oA X HBENE AN E O 5 K {5 F CYLD 251 128V C NF « B #%
BICBILT7 575 =4 F TRARR Z ¥ F L L, BMERAEIC L 20
BTYVETY) v 72T 5 2 L2l LC& 72z, RIFETIRIMFICBIT 212
PIAETHULI R R ) <2 a7 77— (M ¢) 12BWT CYLD 23
PEZICT 3% 2 E12AFHIR Ly loss-of-function DFFENTIZ & ) CYLD 28 LI fE
9 BYIRBEALAE R\ 25 55 % W RETE &AL 720

[77E:IM ¢ @ cell line Td % RAW264.7 1235\ TSiRNA Z W TCYLD % / v
75 2 LIRAL LDL 2L, 2 OHY iAA % oil red O Hefis % v TRl L
720 HIZCYLD /v 2 7% b7 ADMIEM ¢ F 7212 siRNA 12X ) CYLD
&/ v 7 ¥y L7z RAW264.7 I TNF- ¢ F7213MIL LDL 2@, V) 7V
Z 4 A PCRICEDITM ¢ BT 2 Stk s T R R H B b 5 it 5T
DIEBIEAL & WG L 720

[#4%] CYLD V v 2 7% b= ZADMIEM ¢ 12 TNF- a% RIS % & A
LI U V51 TNF- @ %2 IL-1 8 MCP-1 DA 7 383 E A % 38072, 72,
CYLD %/ v 7 %7 v L7z RAW264.7 \Z L LDL ZiFMT 5 & 2~ bu—)
Il L. ML LDL ORI AR ORIINA RS Sz, TN CH B
WG OFBE R T ALY v X0 Y 3FTh b FABPA OB & 12, %
SEVESS T TNF-a%° IL-1 v MCP-1 DFBL LS, ANNRY Vv —ZHKTH S
CD36 % LOX-1, SR-A DFH LA, IV ATF U= VI AT VERBLTH S
ACAT1 O EADRD b7z,

[#am] LLEO#EEL D M ¢ 2B % CYLD O T ASGTED 4% 12 PE D 35
FEOEHR T OARREAZ G- LT 2 WREMEAVRIE S 7z,

0J-26

7 — b7 7Y —EEWE Beclin 1 DEEIRE(LRECTCDHRRE-$_
§E_

OB 22 5 INNAT- Y, v Ml Bl IR =2, 2k ek
PR KSR % B F SR R A

(A1) SR T - 27 R, #l S & ORI 2 BT Tom AR
BEEND, A= 77TV -OWEELTIEA— 7 7 TV - AHINAHE
SNTBY, v7u77 - JHEE TP TLILETTI - IDBRET DL
WS TVDE, LA LAz R Lz~vrun7 7 - YidA— 779 -
XS DI ETRENT S EDMNTE L, Lo THBIRTT -2 D
WM e+ - b7 7 Y il GEMEALF 7213300 PREERSL 5, 20
72D F =7 7 ¥ - OB OB P EETH %, Beclin 113
=77V -FEFICHG T 5. MEIEEORFEZICTE MIEBRT S -2 T
® Beclin-1 FEBLUZ DO W THedy L7z A llE BBz L. % 7z Beclin-1 551
MO 5E % s et TIr o 720 F 72k b ERNENIRIC 3BT % Beclin 1
DIEBUZOWTOMGE b LAz [J5EE] SABHIR PR A fi4T 14 60 OR
SRR AREIVE OGEBIR T 5 — 2 B & 0TI 7 610 T8Ik B IR A 2 1
W7z, Mlikgetts & LT HE - EVG - Masson Trichrome 4t %47 - 72 So itk
b2z & LT Beclin-1 S & —Pifk & LAB CHEICTD ABf & L7- (3%
[FIFZEF RS S JE T e B 1« IR RE) o M D R D720 <
r7077-YOY—-J - LTHT o) F U PiRZE Vb aE itz
AT LILEE R L — 9 — BRI CRTE R MG L 72

[ 4R] i Bh IR 4 1 C I PSS P o0 Y oL % 2 o> 72 Rl > Mt 2 % o
LNMZ Beclin-1 DR B2 RO 2 HHEIR T 7 — 7 TORBLE D ZBETH > 720
HOGHIE TG T 7 = ) F U HURB PRI O — 8T Beclin 1 O BpYE%
ZiRo7z,

[5aR] EM MBIk O @M CHBINR 7 5 — 7 & MRS Beclin 1 D3 % 52
Oz IR T 7 — 2 TO Beclin LAY 707 7 - I TiHibhiTnb 2
L ERER LTz

0J-24
BN ADEBEET LY DAYV ARV ICRIFTHE

OF b BT B MO Wt 2, 8 405 e AR WIEEI °, 32 sk
AR HE L /NI RO

PR B - IR AR B R B AR A R R AR ARG
PSRRI R, IRRIERLRAE, ° AR

[Am] ZILEEF LV~ A (SAMPL0) %IV T2 44 212 & 2 Wi
YRGB X O IR T O TRl %2 et L7z,

[J5:] [J7:] SAMP10/Ta Sle, 8 i % By A AR (25 b1 B # Fidh, 4 »
J B & fkde) & JESEBY A A (R ) BELC S0 SRS L 720 40 BT
WO FRBEIER & & T A dEh L, i U7z. R [RR] #adnid
b B BE TN & PSR 2 WA L 728, SEEIA ATE CIXFF AT A7 3 2 5
ROz, WEBCHA, BB ABEIC BV O ERAEIL (T AL
WEBERG) DU E Bd Tz —J7. FHH—FH IR (2 35 Ty
AARECHELRT 2RO 72, BHMAREORAEEILIE, —HT2250
OB ZE R L7205 MIEBIC BV TEHIETRO SN o7z, BB ARET
X, WEHIC B LTI FRF ) —+ (Atrogen, MURF) & 7R h—3 %
LN T (caspase-9) FEHAME T § 5 —J). Akt, ERK-1/2, mTOR, FoxO-1,
Fox0-3 ™Y »[#{L. insulin receptor subtrate-1 °HL7 K M — ¥ A ¥ ¥ /87 [KF
(Bcl-2, Bel-XL) #HIuE L I b a v FY 7HsG SR Sz,

[#5an) [F92) SEmEIAAICE D, 55 > 2 BoSRRe ML, 3 bary
FY 7HREAUH L, YL ax=T7 & FRTE 5 WREIVRE S iz,

0J-28
ZPVRBEY TFIVIC L DBBRIEFF VLS ZDREES

O=i 4T, Tk Fiw) 2
YUK BRARIRHER R SR R R R =
~

[H9] HEMao D —212, HRHOITTHER S D . Warburg Bh 5 & I
E T 5. BEk. Warburg %) 42 1398 S o (AR 6 BBV 3 2 s i &
F 2 HNTE LA MBI T © O A AN C IR R TR S
RIS 721 TR T E 2V akdk o 720 IIEEH SNb b 9 —D D
ML ORI, MBELMEA D 2. IEFMIBOSUEGFIARTD 25—,
FAIIBIEBAL L v F72, Bia A b L ADHITLBALFE T 2 2 &5 5
ALl MREALZRALISH T 2B L LTl LU LoD H 5.
LA L. Warburg )4 & MR AL Tl B3 L H WIS 2 Thve AIF
721Z PGAM D43 Tl & 2 ML Z Lk o 2 Hig 5.

[J5] BFAEwFE TR W T, A b L ZELHER O PGAM il I B
DIt 2475 720

[ 5] UM% cid. MEF RIS B 2 2 b L AL IH BT o 2
2 ==y Ik, REREESE PGAM % I 5E L 72. (Il Cancer Res
2005), A& D HEIIHIEERE L LC O PGAM %4 L 72 BALHIHBEIE O fifE & |
Z OFRERRE S & 2 ML O W REMEAVRIR S 7z & 512 PGAM il il B
i % FERICHET L. (1) PGAM 2° DNA IR 580 A b L AR I ¥ F
F LR EZF. (2) TROHDA ML AIZL B PGAM ¥ FF Y {LIZiE,
Pakl 2 & %V YEALBHIALETH L L, (3) X521 EFF LIk
% Mdm2 % [f5E L7zo PGAM % L ¥ F 5 VLT & 2w Mdm2 513 5 5:(F
Tl oncogenic TH 5 Z & bR L7z,

[#5 5] PGAM 43t - A& PEALIC & 2 MM B AL & 2 o 4 T H Al 2%,
Warburg R & A b L ZAEALY 7 F VIRBUE % 85 5200 THE & LTS 202
%7z (Z3Ai, J Cell Biol. 2014, =i flh , J Cytol Histol. 2014, =i fls, CSTI.
2014, #3ifl , Gene to Cell. 2014)
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[(BFEFEZSREKREE] RKAY—FHK

P-68
ApoB48 SZTER{AFIRHIE X 11 = X LD

OWHI A, h5 5, TP O
HCREERHEAR KRB LB

[Hy] ApoB4s Z7ifkid, MIRR <2 07 7 — V4 EOMBITIEAELTH Y .
HRY 7)) FORKIRETIE, BIRBLERICEH S L E2 5 Tw R
ZOHBEKNF R ERNTOFMZERICOWTRAE VSN TW RV, Z
T, BREALICEES AR T LCY 2 U7 7 =Y D7) 5L FICED
EHNCATH L. ApoB48 ZARFEBLRL &L M2 A% & & HIT, FRIMmE
EF VYT ATH 5 ApoE-ko 7 A% VT, AAKNTO ApoB48 %4 ED
Hefb % 7,

[J7i:] JHEdE  HUAIEMEH 4 N A 4 > % v T RAW264.7 filIE 2 M1/M2
X707 7 —JIZFE LT ApoBa8 ZAKD B OLALE T 2
ApPOE-KO ¥ 7 A % T W HRIMAEIREE T ApoB4a8 Z 4RO FHL I & HA%
HRoiiFbz 7.

[}9] 7 = 7 5 4 T D75 ApoB48 ZA MBI H 2 ML S b o 720
INETOHHEEBY, MHICHA B3I 20 s VIDLLAF Y MEELE
& ApoE-KO ¥ 7 A Tld, ApoB48 524 1k mRNA Jg 8w A5 AE#) & R THY
MBI > 720 LA L&A S, KA b U i i s e ho
720

[ Bhb7x /4T 207 7 — Y Tld, ApoB48 7R BlHE
HBEALT 2 EAE L7225, ZEKOFBRICEE LD o 720 LAT,
ApoB48 ZAEMKIIHE AN L, A4 b A VOB EEZFII VWER
k25N 5, 7. ApoE-ko ¥ 7 A Tld, ApoB48 Z 7k DI T &/
ZMEREOIY ABDHIML T2 & PRENLD D5 @b LzAliz R S h
holze ) UNEKERIE L7 SCID v 7 AW EIRIIEZ 235 &) #Hiiy
R, HIVIERAOGIHEL LCTR MY 70 &) FIEDAE L % &) ot
HHI Lo, MBEBNICEYATN A48 370 dEe»HE - 5
ENBTENEZLNS,

Keywords : ApoB48 454k, #lRIIEE F V<7 A, v27 07 7=

P-70
ZERAKEERE BRI RS

OFAYIT- Y, WEI= " AHATER Y, R8s Y
R L W70 PE R i S 2 Ko L N o o b )

[BR] WENA PLT M MY VAT Y b (STZ- 3V I b) “THOREIR
WT Yy METAINAT=HOEFLE LTOEKREF2, Z0F v bo
10 155 B R [ JEURE A - dendrrite @ spine density D Y05, 2 DEF IV OF)
WA L 2 OWRNEREERT LI L2 HBE L7z,

[J7#:] STZ-3V T v MIZDOWTEY ZAKKEKIC X 2ITEI R A B, RS
T O Y S LR S MBS & & & (1 IR ] SR A0 B 8 418 4 o>
=2 — 0 AHIRZEE 0 spine density % 58 L7z TS DR E STZ-3V 7 v
FORENIZA ¥ A iR E LR T L 72,

[#i2R] STZ-3V 7 v b CEZEMBAIEOIK T ABETHY, 1 2 Vo5
fERESR, A VA YEER AKTOIKT, 7384 FREAD LANAL R,
A VAN YESHC X o T L 72, perforant pathway %> 5 O BLEE 1 A ) D35
L L T spine density 1. 3XT spine class T E R L7z £ ¥ A ¥
12 & % density ORI S5 7z,

(ki) “MROBERIG" T v b O 22 HERABERE R E O —KINZALIIRN A >~ A
VYo 7)Y T OREISERT MEE~NOAIFEETH S,

Keywords : e FAEERE, 4 > 2 > - 7 F ) v T, W

P-69

S-Z hOVIEZEN U XIIRY v Y Y RO—LREAAZXLD
fZER

OFMI 283, 0 57, T BOKRE
FORBERH R B M B P o

[B] AEEEER S & O e BHRBICEEIIENRERC Do T EE 2
S5NTWDe A, BRI L o THEE SN —-MILEFREHREFE (NOS) 12
Lo THEEINE —BILEH (NO) 258 Y7 oS- = b bzl
SENWSNE BT Sl RIEL AFTRY v 7YV Fu—LARIEDD %
WY EWHLN LT DO TOEREIT- 72,

[7EE] BRI 5L S 4T 5 10 H B o 3T3-L1 A% v, NORS (NO
FF—) #EHEE, 774 K22 F 7 OMIE TR E % 85 RT-PCR Tl
L7z MBS, 774 KA 7 F v ORIUHG T 25 R TI2oWTHill
ERAToT0 F72 MBALWECTHDLANLT 457 7> (SEN) ZVEH X4,
T4 KA F OB ENE L.

[#2] NOW Lo TT 74 KA 7 F v OBETHBUIMKT L7z, KIf5, KIf9,
SpL A FEIZHIM L. PPAR y . KIFIS I ZFEBAA I T L7z. 72, PPAR
Yy DS = b VAL IR 2 T /oo SEN 2 SE 5 &\ 24 W1
SRIGEIET T4 R 2 F Y ORBUTH BRI Lo 7205, 48 RERT LU
TIRBEBLOMMAB A SNz,

[#7%] PPARyDFEBLZ PPAR y 2D DI X o THEE NS Z &A%
5NTEY. PPARYD S- = b VALIZ L BEEEHEOI A5, 774 KA 7
F U BLOPPARYDBZTRIEDKT LRI L2 EZERZO6NL, 7T 4K
A7 F VAR TORKE LT, 1) PPARY®D S- =+ VALIC X B 50
OIET. 2) KIFIS BT 5 Wvix 3) Spl, Egrl, KIf5, KIf9 O 1%
b (s-=btuvit) OWREESIEZEZSNL, 72, B= e vz Rkd 2
WEE LTHEHLAESINIX, 774 842 F Y OBETHRBEFL L2, B
1E. Spl. Egr-1, KIf5, KIf9 @ S- = VLB LU SFN Ofi= b a VLfEH
IZOWTHE LT,

Keywords : —#{t%% (NO). S-=bua vk, 7574 K47 F
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& P3-1 (0J-27)
WEBILIC BT DHREMRREBRNT — ~ T 7 I—

oA & # %
FWRFR R AP e PR B FE AR S I FE R

I TS E AN A PRI SB D FE & AT (SR EAL SIS S L T B &
EZRZONTVD, % OMREMRBTIE. RO ¥ 280 T AR L
PERREIIC B L CBIS S h s 22 s, MO LD S v 87 B
TREEREC BT 5 S L TR S YNV EPEMT 2L EZONDH,. 205
THBIZOWTIIE L Hh o Ty,

o FREHIC BV CEE S YNy AR SRT 2N Y AT LA TH S
B — b7 7 V=1L, BES 87 EORRYF— 7 7 V=12
L % RSO VTR 7z, ZORER, p62/SQSTML Dt 1) > 403 25Y ~
BALshaZ LIk HIshTwa e 2W 552 Lz (Matsumoto, Mol.
Cell, 2011), 4 ll, T S403 YV Y BALASRIIGA — b 7 7 ¥ — O — Ryl i
ZHSOTWAZ L 28T 5, S403 DY) AL, Parkin A& 45 mitophagy
OBBIZBVWTOEELREHEH->TBY, 28FF ks3I barF
V7%= 77TV —=ATALMBICWHATH LI EDbhroTze ThD
DAERDP B, p62 D) Y BRALIREZ HIHS 2 2 & T, MREEERELR EIZB
FARELAEERBEI NIV P TOSMEIES S LT EHTES
WHETEAURME S N 7zo BUE, MREEALATp62 O Y ERALICE XT3 BT
W 2 358 TV 5,

7 P3-3 (0J-4)
BHIRRICBIF D Mn-SOD DB U ET Y JHiHEE

OWKZIZ L IR, BPRIEMR S IR 2 & TRk
E=SNTE
ST - BRIR. CIEFER A - I

5] Mn-SOD (Sod2) 123 ba v N 7EALEIG/NT ¥ AMEFRICEE 2 1%
AT, WA AR OB L LTI SNTWwE AN
ML B % Sod2 DB ZEIEH S M2 STV, RiFkik. G/
BN BT 2 HHILTD Sod2 DEENEZW L 2T LI L2 HME Lz,

[ 58 & ] i U 59 Dmpl-Cre < ™7 2 % Sod2 flox < 7 A & 35l L,
MR B0 Sod2 KIA~ 7 A (Sod2 cKO) FAEE L 720 Sod2 cKO 15 Hik D
FHNBEAERI bay B 7SR EOMINE B 72, 72 Sod2 cKO
7 ARG OBRZWE Lz A, MK B 28 2R % o
7o MBS IIRNT CTlE. Sod2 cKO B2 B4 T MINE A3 2 L 7= empty lacunae
DEEHAH R 208 MR O AT L3S RO WA DR b
7oo BURIRWC &2 M ERE OB MRS & BBLL Tz, F 72 Sod2 cKO
Fid, BERIT & BRIIUTHE L VY ) BT v RE R B0 7z,
o B2 L7 Mk o B (R T3 Bl 2 72 & 2 A, Sod2 cKO 4 T
TE AN - Sclerostin & B WDURESE K F- RANKL ZEBLAs 37 & B35 (28
L. Haid & S 720 O MR & v o MiB 28R Tk, BIREARC
X 2B R LR TR AR SR O A7 B 2 3025380 & v, BRI T
DEEREIT 7R L7z

[#%42] DLEOED S, Sod2 cKO =™ A, HHILTHI Fa > BRI
FICNT Y ADWKEZ L B FHMER Y b7 =27 RETE Y T - I
DAY ) FREDED] S S L7z, SOD2 I F Mo B/E & v b7 —
xRN LAY ETY v 7N E R R A0 Fa B L7

Keywords : SOD2, osteocyte, bone remodeling

S DRESRRICH T 2 EMIE BRI DZIRC DV T DIRET

O DR BUR AR Bhkis— S BIRE 2 &l maes
Y PR S

PEBRRER AT - HHCANRE, 2 ROT KR - REHERF LT SERL, © AR HHE R
LR R ARRIVE - NI 3 R PNEN R P S - N

S HBMEHERAFE - AR & AT B

[T HY] HHEBRZIZ 2 AoEIE . i & R 2. 7
ROFHRDOO L DI, BIFEB 2 & OBEEEIREE DD 2, ez,
T v MIBWT, B—F—{2X 2 XBEHMANOEFERIEAS B OBRIL
MiBE 2K T3R5, ZOMBRIT—5 —OFEMIKET L2 L2 1l
L7zo 22 CHl, Fid O BIBUR X3 5 B2 B iRk o5 %
7o [HiE] MR (BRI 2 ML ) %A T % 79 bl o
RN GE Lze ARSI SR HTR) v —BHoRohrvo—5— (%
=5 —) BIOZOREREE LT, F#ET v+ OFHRIG % 5 2
HBWERYAF L YBOBwE—-F— (Bu—5—) 2w, #ELTHER
KRB E AT o720 K0 —F — 2 MO MAEL. BN SRR L
TEMEA G 1 54T - 720 AARIB X O AR Zh2n 3 H Mok
PRIVE % PER HEE TRk L7co GBI O A #E 2 . 0 Bl 9 Ik i DR ) 52
TRl L 720 [8] 2 47 e&WA N %252 T Lz, BifEkEks A+ 22
m#E (9%) OVHEMPRIEEX. S AR 35 72570, Ba—5 —fliH
Kf1d 3.4 M Td o 720w LT 90— 7 —flilIRIE 2.8 BT H B o
7o =i MIEEIEEIEE A S 2 0SINE O VIR MPHREEIE, FE- KT —
TR THE R R o7z (] Zorva—T =% w7
7 BRSO, ETEEIEIEC & 2 K EBUR AR L 5 % 2 LAVRIE S iz,

Keywords : A [RIBUR. ETGBIEDE. 5 A
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P-1 (0J-9)

ELBEET LY D X %Z B i S AT E MmO ZE [C DL
TO%EY

Ot ' FHER S AR T 5 BAZ Y AT 2
IR M BT
PHARKEEEAS - BTGRP I G AT SR - ARk

[E] I e e B ST 3 %0 MM L R Bl 1o B v C %
s 2 B 72T DBFOMBLEAIZ OV TR T2 RER L ER TV R, &
15 % (ZEALIEHEE TV~ 7 2 (SAMPL) % > THIHELS BE 2 MG M 2 1
DEALIZ OV THET L 72,

[J5ik] % (8-12 8i) 3 L O (30-36 iiki) SAMPL <7 A2 5-FU %
5 Uy i BES0H % 5 B4 330 2 N0 G R i S0 e 2 o il 450 & U i
ok z WS 294 7 A4 ¥ OWETHBIOZED) % HihEt L7z,

[#55]  5-FU B5-#5~ 7 A Tl b o s ar SR s B 8 5 o
122% \Z[BIHE S 2 A%, M~ 7 A TEAR5-HT0 64% T TLABEL 2 h o7,
JHES S A4 A 3 1k A TR DR & ) B A S A 2 B e 3 i ARSEE TR - o> SCF &
WA T O TGF- fIC X D M S B & & A& SCRTGF- L3 AR & il
W NG v 2D RWIREEE % 5. 5-FU $%5-#% SCFITGF- IR IT 4B L O°
= 7 212 BV T L DITHMT 525, FHi~ 7 A TERINSZ 0 b fkifi
L7zoiZxt Ly I~ 7 A TEEHISIA L7zo 5-FU $ 56 oo IR Ml i B
HKLER D S W D45 A s 0 e L o Al P AL 80 D R IE 2 IO 2 & o fig ke
L b, 5-FU BGHAF~ 7 A Tla i o e ik i o s o)
A1 0 205% IZHIN$ 2 DK Ly i~ 7 A TSR GH O 47% T
L2 gL o 720

RERE] i 12 i BRI S IR A T Ly 2 00 J50 K 3 3 I L o T s
WZHED BEREIC T £ 2 2 L 2VRIR S iz,

P-3 (0J-19)

7 a0 EHEYISREBRMRIC SV TEER U RZIRA D
LZFETD

O Sunil Kaul', Navjot Shah?, Jay Prakash®, Renu Wadhwa"
* Cell Proliferation Research Group and DBT-AIST International Laboratory for
Advanced Biomedicine (DAILAB)

Ashwagandha, a traditional Indian herb, has been known for its variety of therapeutic
activities. We earlier demonstrated anticancer activities in the alcoholic and water
extracts of the leaves that were mediated by activation of tumor suppressor functions
and oxidative stress in cancer cells. Low doses of these extracts were shown to
possess neuroprotective activities in vitro and in vivo assays. We used cultured
glioblastoma and neuroblastoma cells to examine the effect of extracts (alcoholic and
water) as well as their bioactive components for neuroprotective activities against
oxidative stress. Various biochemical and imaging assays on the marker proteins of
glial and neuronal cells were performed along with their survival profiles in control,
stressed and recovered conditions. We found that the extracts and the purified
component, withanone, when used at a low dose, protected the glial and neuronal
cells from oxidative as well as glutamate insult, and induced their differentiation per
se. Furthermore, the combinations of extracts and active component were highly
potent, endorsing the therapeutic merit of the combinational approach. The study
implied that Ashwagandha leaf-derived bioactive compounds have neuroprotective
potential and may serve as supplement for brain health in aging society.

p-2

ARVRY v ROVTHDIE—FY Y VDREAREER/IN—F VY ViR
DIRIED—REED

O Renu Wadhwa', Jihoon Ryu’, Nishant Saxena®, Anupama Chaudhary*, Sunil Kaul®
* Cell Proliferation Research Group and DBT-AIST International Laboratory for
Advanced Biomedicine (DAILAB)

Mortalin, a member of heat shock protein 70 family of stress chaperones, is enriched
in cancer and has been shown to possess pro-proliferative and anti-apoptosis
functions. An allelic form of mouse mortalin (mot-1) that differs by two amino acids,
M618V and G624R in the carboxy-terminus substrate-binding domain, and induced
cellular senescence in NIH 3T3 cells, has been reported. Furthermore, genome
sequencing of mortalin from Parkinson’ s (PD) patients identified two missense
mutants, R126W and P509S. In the present study, we investigated the significance of
these mutations in survival, proliferation and oxidative stress tolerance in human cells.
Using mot-1 and mot-2 recombinant proteins and specific antibodies, we performed
screening to find their binding proteins, and identified ribosomal protein L-7 (RPL-
7) and elongation factor-1 alpha (EF-1 a ) that differentially bind to mot-1 and mot-
2, respectively. We demonstrate that mot-1, R126W or P509S mutant (i) lacks mot-2
functions involved in carcinogenesis such as, p53 inactivation and hTERT/hnRNP-K
activation, (ii) causes increased level of endogenous oxidative stress, (iii) results in
decreased tolerance of cells to exogenous oxidative stress and (iv) shows differential
binding and impact on the RPL-7 and EF-1 a proteins. These factors may mediate the
transformation of longevity/pro-proliferative function of mot-2 to premature aging/
anti-proliferative effect of mutants, and hence have significance in cellular aging, PD
pathology and prognosis.

P-4
FPYATHVIDERED « T/ 54 R | e EuiliaReE

O A. Chaudhary, C. Huang?, J. Prakash®, S. Kaul*and R. Wadhwa®

' Department of Biotechnology Mutlanimal Modi Collage
201204,Ghaziabad,U,P *°Cell Proliferation Research Group & DBT-AIST
International Laboratory for Advanced Biomedicine, National Institute of Advanced
Industrial Science & Technology (AIST) , Central 4, Tsukuba, Ibaraki 305-8562
Japan

Withaferin A (Wi-A) and Withanone (Wi-N) are key withanolides in Ashwagandha
(Withania somnifera), a tropical herb of great medicinal value. We have earlier
shown Wi-A and Wi-N possess cyto-toxicity for a variety of cancer cells that is
mediated by activation of p53 tumor-suppressor and oxidative stress pathways (1-3).
Methylation of several organic heterocyclic compounds has been shown to augment
stability and hence therapeutic potency (4). In view of this information, we aimed
to characterize anticancer potency of methoxy-Withaferin A (mWi-A; substituted
by a S -methoxy group at position 3). We found that whereas Wi-A caused strong
growth arrest/apoptosis and inhibited migration of cancer cells, mWi-A failed in
inducing such effects even at 5 fold higher doses. Molecular docking, bioinformatics
and molecular analysis of target proteins and pathways supported the observed
phenotypes. Furthermore, we found that similar to Wi-N (5), mWi-A was non-
toxic to normal human cells both in the short-term treatment and long-term serial
passaging of cultures. Intriguingly, they offered protection to the cells challenged
with oxidative stress. Taken together, the study demonstrated that the natural
withanolides possess wide therapeutic value that is tightly controlled by their
structure.
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FERERRRRIZ O U —ZV JIC K HHfifatEED /> 1—TF« I bFa
L —4&—&15% miRNA-335 DEIE

Ling Li,"* Yue Yu,"* Ran Gao," Zhenya Zhang,"* Sunil Kaul,'

Renu Wadhwa'

"National Institute of Advanced Industrial Science & Technology (AIST), Tsukuba,
Japan; “Graduate School of Life & Environmental Sciences, University of Tsukuba,
Japan

MicroRNAs (miRNAs) are a class of small non-coding molecules, about 21-25
nucleotides in length, that downregulate gene expression by multiple ways, including
mRNA degradation and translational block. Many studies have shown that miRNAs
are involved in different biological processes, including regulation of differentiation,
stress, disease pathologies and apoptosis. Here, we report an identification of miR-
335 as one of the miRNAs upregulated in cells that escaped 5 AZA-dC induced
senescence in human osteocarcinoma (U20S) cells. In order to characterize the
functional significance of miR-335 in escape of senescence, we undertook its
overexpression analyses in a variety of cancer cells. We found that miR-335 causes
growth arrest of cells accounting for their escape from 5AZA-dC induced senescence.
By expression analysis of the putative target genes and their 3 UTR reporters,
we determined that miR-335 targets CARF protein that plays essential role in cell
survival and imposes two-way control on cell proliferation capacity. The data suggests
that miR-335 is an important noncoding regulator of cell survival capacity, response
to stress and drug treatment.

P-7

£ hMERIR— MEFTORRFHDENFNESR
(ATP 8 - KB T RILF—DRHER)

Oz
HUER R R 2 TR

AL A IR R E R R BB ERIEN Y T L H30EHE LT [
RHWEN D KREREFGERZLTVE, FHZ.ZOH3OERE & H
A 2EE ZORUER MO ETIVAEY GBI C. elegans) %
THEIAELTE 7,

Z LT, FifIc&EE N5 1 DD/3F A — % biodemographic aging
DBIERH () 25, MR L1ILH72Y) OATPad b WIEI+ Y v 1l Odtfs
PR OLT R (/A4 ) HZIREINT 5K LD TRV SH 5 2
EaRRMLA (k1) H2vid, R AV F—oBfiE b Euiiilisd
HIluRRLIZ, 22T, bLEETOAELELAAARANT A= MEFRIC
33 B AR C &, T ORI L TR i st v T
LRI S VB EETAT ) S AT E 2274 BIEL 7001 S 7T 2l 2R
W LTSRN RN E T2 2L ATE b0 LMIfF s NG (LHk2).

FERSIIEATICH o PR — MERIOS L % 247 — 5 1d, A
FEANRHL T2 ANB SR A b [e-Stat] 225G L7z LT
2010 %% 5-15 Pk + 4AEHEHI IS A 7 AR AERS AE U8 (1950-2010) [FHED A 205,
HEWTIOIEZE L & L C 1 D0k AHI & Ik — MR & L AR MR & 1E R
L7z CollizkaifisiTHECom Lz 2h, 3ol n
TWb I EDbrol,

[3ziik]

(1) Hitoshi Suda, Noise-driven onset time of biodemographic aging. Exp. Gerontol.
48 (2013) 845-851.

(2) Hitoshi Suda, Biophysical and biological meanings of healthspan from C.
elegans cohort. Biochem. Biophys. Res. Commun. 452 (2014) 36-41.
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CARF FHEMEDOHREFEIETCFEMHEHIRE, BFEE p53 DEFE
[CHKFT D

O RS. Kalra', S. Kaul® and R. Wadhwa®

3Cell proliferation Research Group and DBT-AIST International Laboratory
for Advanced Biomedicine, National Institute of Advanced Industrial Science &
Technology (AIST), Tsukuba- 305-8562, JAPAN

CAREF (Collaborator of ARF) is an ARF-interacting protein that has been shown
to activate ARF-p53-p21 tumor suppressor signaling and regulate growth arrest in
human cells during replicative or stress induced premature senescence.”* CARF
silencing caused apoptosis implying that it is an essential protein for cell survival.’
Overexpression of CARF in normal and cancer cells harboring wild type p53 function
induced their growth arrest.® Furthermore, we found that level of CARF expression
determined the fate of cells to growth arrest or malignant transformation by fine-
tuning of DNA damage response involving damage-signaling and -responding
proteins. We reported that super-high level of expression of CARF resulted in
negative regulation of p53, driven by HDM2 feedback circuit and transcriptional
upregulation of CHK2. These resulted in abrogation of CARF-induced growth arrest
and triggered their malignant transformation.” Consistent with these findings, p53
deficient cells were found to escape CARF-induced growth arrest, and instead showed
increase in malignant characteristics that was mediated by transcriptional repression
of p21"A™, a critical mediator of growth arrest.” Taken together, the present study
demonstrated that (i) wild type p53 is essential for CARF induced growth arrest and (ii)
CARF imposes a two-way regulation of cell proliferation by multiple pathways.

P-8

5 VIO BEDRPHIEERFIRIGELZHIHT D

O #at L HH s 2 R 92 T 2R =K flll 22 i iz
fifiis K
UBRRT KR T ) VAT AL PAFNY T4 T (BR)

B ] MBI A0 ERO D THLEEZ LN TS,
a3, MIBBLEEOMILRICB VT, ML OhEICL-THESRD
CERHEHE LTV, MRS L > TEILEEIZZHTH 525, DNA RO
ST MR IE L CBIER s D, IS O, ST A4 1E, Mt
DAY E TV Z B L T2, MRS X 2 DNA BB ORIEH S
STORYERH AT SR L, MR EBEEERERET A7TaruovF
AT A TH o Al AMHERAEARIET S 28D, Mg
LUK L XV TORIBIRERHTEDL L2 Wt T 5,

[J5i: & ] HeLa e & & M IEHMAEFMILTIG7T CBwT, 8 &€F A
HALH A Z O TR B2 FE L2, oL &, KIRIEOMIE 7 » 3
7 RARMEAN 25T 5 & MIBORKL - FTPAL L v o B ILBERE
ARG B - 775 7 b ¥ F— Btk S e M TR IS H L 72,
F 7z, ARREOMBLE & > 87 MAERMER OGS, TIG-7 Milso sy %
P ICIER L7z, B RE 2 8T, B A 451k L 72 2 AL (S AR HE oo il
By o8y AR MER & 55 5 LHRIE L. S 610, KIEE oM
W 5 v o8 7 BRI ER 0P 1E, IR C. elegans DY-H 75t & e K7
BRI L7z o2 ens, @Ry v U8 b FET 2 TR A%E
HWTh by, & 87 asbl Bz s L Ok L <L ez i3 2.
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<A F B ApoA-Il D C KRECFIIE AApoAll 77 SO RERHEDEMER
IHICHEE U TIRERR - RZEEIT D

OB T RIFIESE Y fBI 15—
EMREEIRGERE /N A F 2T 4 J VIRFERT ke M5 2 1
ABINRAE R AR R R WEJE Rt e 4

[B] chETic, v 7 2#{L (AApoAll) 7 I0Af F—Y ZDBHES ~
X7 BUApoA-Il O 7 I 1 A PRI 2 7 IS 7 X Wi & F o F Y
ApPOA-Il ¥ 7 21 AApoAll 7 I B 4 F—Y A& 5JERT. F72. F A ApoA-
11 O CKEEFIDEWAT F FHBMEILIK - REZHEL, =7 2 LTH
TN 2 AT 52 L 2RV L TE 7 (4323336 MIKE) ., A%
TIE F A ApoA-1l O CRELH DAL - M R fHE 2 A = X 2 &N L 720 [J5
] ApoA-Il OFELIL T 7 HIMO G T F K2 v, 1) 7 I a4 FikE
DRVEI & 2) MM RO EEZ F+ 758y THET, £z, 3)
ik & A AR AL O IRAT % S B CIT o 720 (RS - £42] 1) JWfE
S CRNTF FOMSE L TR, BHoOFEE L DIZT7 IaA Fii
ML 720 2) T FH ApoA-Il O CEKRTF N LML U S TH
b, BIIEY Y AD CH ApoA-Il DA T F FIZ & 2 iR 2590
720 3) FH ApoA-Il © C KARTF FITMMEARMG SRS Ly S s s
WAL Lholze TROOMRD S, F AL ApoA-ll © C KELFIHRFET
I T A FEHEOMRIIEEE 5 2T, MO FRERE IS L iMoo X
S LMEZRMET MM A S = X L0% 2 57z (Sawashita et al. PNAS
15),

Keywords : ™7 A, #fL (AApoAll) 7304 K=Y A7 I 04 FHHERK-
MRFER H =X 4
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ZEICHE SRR T (CW T D
IRZARI TRTS5—E 3PEEA] cilostazol DZIR

OMIFAE— - Bl -1 - miks s
WRURB e AR R & > & —WFJET  BALBAIRER A 7E T — &

CAMP FRid. FLE - FH 2 UMD &3 B A B EPRE RO B A & R
o CAMP IER AR Y T A5 5 — ¥ (Phosphodiesterase, PDE) 12 & 1) 4 & i,
Z DB IR T B0 o T, PDE BLEANIHNLM cAMP i % 5. -
HMiFESE, cAMP ROEFIEEEA BIR T 5 L E 2 S b, K413 PDE3 O
RIYFLERTDH 5 cilostazol A&~ 7 A DG EZ M E X5 2 L 2 LT
7S, B~y AR MR L LM v, RBFJETIERL RS0
55 23 7 ] O C5TBLIBI ~ ™7 A % I, — AT BYIRNT % & o 5l 2247
BYSENT %175 720 cilostazol (0, 0.3, 15%) 1ZiRAFHEL- & L. PR OB
XFRHIBEREDME T LUt 5 13 » HigH 5 10 # H . 5% 0 PR BRIk ICI1Z
22 5 Hin o 1 r AMEIMEATY 272, 23 » Al cZ Mz M3 %
R EREIE L T ) AKRBHEE T 5728 25, 1y A% TldWikinEs
HEOBIIB T, 10 7 HHe 5 Cldili )i O I 33\ T cilostazol 1.5% % 5-
BEDWAAMEO 2 B L WK L CHRICWE T2 2 EAVRE N7z, 24 FERITGE)
BROF =T 27 4 = K& BATIAENT OGS, (G &R AN LRRAT
)12 cilostazol $¢ 5- DR FIIFAD LN oTze TN HDOKERIL, cilostazol 1E
H o 72ATE A EIER %2 & 72 53 2 & 7 S BASHE ) Rk DI T 2 7
Bid %R E2HoOZ LEREL TV,

Keywords : fefi&. %% ; cilostazol ; RAK Y TAT T —¥
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IN\EMIF X AR CT ZRWRINS v bOBRIEESE KUBDIIEMZEED
AlE

Offe & AR BiEIE *2 HIREIE— ** AR % &7 % Tl ®
VAEHURAE PR A P AR R AR R v & — P B TRV AT AL,
CHRREHEE ATTEE v 5 —. ° AR R

FIHRIIERNT v & (SDR) HEALA M L ABitk L BFTho L
R L7 EAIVEY (GH) /WA ETER S B IR, R OKT
ERTIEDPMOENT WD, LA L, GHRZIZBWTHE T & NI &
5 SOMEMAZRINT % 2 IR & i L HEE O MEZALIE S s s h
TR,

AKHf7E1L SDR & Z DKW TdH % Sprague Dawley 7 v + (SD) DR T, W
BRI e & O Z L E . X CT (9 ¥ —% LCT-100) % Jiv:[i
— OB TR L 72,

ANBURNEH X M CT 2T v PR, ABERE. i & A& o
ZALESENT T 5 2 &N TE 720 BT v b SDRIGIRNIEZ R L7z 2o
IR TR 2 ke L. WIBIRIICIZ X 5w &b 72, SDR DN
figes B FHRME I S NSRS - THIN L 7225, SD TR o 3
INAERL T dd 5 720 SDR OIEF WIHiRTIL SD ICHARTEGUT Th o720 I
Vit OF IR (B R A ) L T A RO TSR0 bz, — T,
SDR O i 20 Wr iR 1 I FF S 7. SDR iy (9 3%) Wi R
B PR E TIN5 2 IR 2R L7ze FHEEICDOW T, SDR. SD M C#i
FRETBRDO SN H 5720 SDRIZBWTHROFH LW IZaE. g
DEHEEOELL LTHM S gD oo TOMANG. FREZHKT 50HE
DN XM ZFFO 720 TH D L £ 2 bhl,

P-12 (0J-33)
BOE(LBEIC BT BHRDENZ b L ADBSHSTICZ DT

O WF 22, A 2 B o 5 S0 S R R kil
FIREHEN Y EREAIIE I ROR S MRS

R IEAT ¢

IR SRR - A, 2 AR - IR SRR, R SR KR B -

[H] B EOEEAERO—DELT, BMICHZ2 AN ADARM DD S,
P TIFAE S OB A LA X 2RO AR OB HEZ ST A 2 e 2 HIY
LU, IMOTEREMNZALZ: S N AL EIZALIC O W TG L 720 $7HUA ML ALE
TWRELT, BEICEINLT T OAMIEERETL 72,

[5E] M~ AR OMIR Y BakA A L7252 L), < 7 AL HY A
PR AR L2 A Tl PE IO ZE 520 STV B EE TV
<A (SAMP10) ZV7ze IMOZEHGCOWTIE, BYIRB MR 2EE 2 o
T2

[R5 MO E 48] MG S T CHAOHIYA ML A AT SN 726 SAMPL0
*YAL, KIMOZERB LUK TOMRESIN L2 TN FETICHWZ LT
%o BROILREZEALZ ex vivo 12X % MRI IS KO B, o if i 35 I
PEVIMOZEREDHEITL . R ARV CBF IR TH e h L o7z,
FLEMDHE TH 7B ONT, Y F T AEES L E R R LR, 7
Ly FTADR—=H—ThHbYF 7 74T NIIBADBDON L h 57205, FAR
VFTADT A =T 5 PSDIS I A MM LTz — T, TT=V 2L
TV AT EMITRO SN o7z, o, HlEO MR EWE TH S
GABA DHIASFED LNz, THHEDZENS, EHIOZA M A L) fiEHITL A5
EERZTROERAHEITTHH, 77 =VI3KWAND GABA LNV ERSEHLZE
LD AP RIZ LD EAIHIL T D I EATRIB SNz,

Keywords : Brain, Atrophy, Psychosocial stress
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P-13 (OE-1)

EFNBEREE (VL= FUVER) CK2BREFHENL NEBFER MU ZRIC
KBV E VELERIEHRBEDIRHE

ORiidk -7~ ', Thitinun Anusonvongchai®, $57 #6 °, ILA it °, H%% 1E R 2
PHUR R R R SR CKD SRR FRA: B - NI IR P Bl R A R A
RAFEFE

[Hry] BB (CKD) (MR EAmZ (R, ML) %2 L.
VAED I I BV TR 8 S L ADSRET 2 EEKCTH %, 2D
SN E LCRERMLIC X 2 BN A - AU IS X B R M SN
HENTW5, AWIE TSRS E b 2 AR Sy T
1) 25 CKD AT E R TH 2 FFERIM, 2 F ) #EilAVE Y (2 ATREF
EPO) /il (A D WEKE T B G- L BRI ) AL 2 el 8 2 ] Rl A
U720 [J5#:]1. EPO FEAEMRALAING (HepG2) % BSA 4/ 3L 3 F > (PAL)
TATE T CREEE L, KERIINAYE EPO MEZERE DB & Meid, 2. EH~ 7 A, &
EPO j/:#ffd (REP) % tdTomato Tk (EPO-Cre) L7z, & %\ i3 EPO
WAL L7z (EPO-GFP) =™ AIZ PAL % 11 HH#5-L (1 1 molli.p 4F).
REP #Mllfa > EPO #EETE % BSA ¥ 50 IRAE & Iei. 3. %l - Mk A b LA
Y7 F NV (UPR) 4128 % H 5y Jet % real-time PCR 2 THaT. [#4#]
PAL 1 1) HepG2 MIZIEN# A, UPRIGTEALIC & 2/Mlafk A b L A%k, €
PUZPRV RIS 2 EPO BEAETTHEA MM L. 2) REP MIfEIZH\WTH UPRIF
AL (tdTomato + ATF4 FpPEMIfa i Bim) 25l &I L, 2hIKILpIL
TH EPO 4B (tdTomato + EPO-GFP Bstkflli) <IiLiE EPO fifi & i T & &
72 (p<0.01) [Faw] 7SV 3 F ViR 2 b L 2% 4 LT REP LD
RIS EPO BEABSHE % Wike S8, BHMEAIL, O Tl CKD( B
HAb) ERERICLWHEEZRWZ L. IS ofd. TREREERE
PERIEDS CKD DM L7zl FCTh by, EMTFHRARNTFTHHD LW
9 BERIOBRRIF e & —3 L. IRREREIE, Z At BV RE A H L
2B 5 CKD IR OB & L CEETH S Z LRIz,

Keywords : 7SV 3 F Y, Y ATKRZF », NafkA bL A

P-15 (OE-2)

Donor age reflects the replicative lifespan of human
fibroblasts in culture

Kazuhiko Kaji*?, Eiji Naru' and Naotoshi Kanda®

'Research and Development Division, KOSE Corporation, Tokyo
*Nihon Pharmaceutical University, Saitama, *Tokyo University of
Agriculture and Technology, Tokyo

Human fibroblasts, which have a finite lifespan in cultures, have been widely used as
a model system for cellular aging, and frequently used as one model of human aging.
But whether cellular aging contributes to organismal aging has been controversial.
To reinvestigate this question, we cultured human fibroblasts from the skin of one
individual volunteer collected at different ages. Over a period of 31 years (donor
age 36 years to 67 years), we obtained skin cells five times at appropriate intervals,
and established eleven fibroblast lines. These human fibroblasts have presented
evidence for a correlation between donor age and proliferative lifespan in vitro. This
result parallels the fact that telomeric DNA size cultured fibroblasts decrease with
the increase in donor age. These cell lines had a normal diploid human chromosome
constitution and will be useful in studies of human biology including aging.

P-14 (OE-6)
S v MCBVWTHRBHARRE 7 £F LU VRHICRIFT R
488

OWME Z, #BTIT
WHHMERERAF A& > & —BFJERT - EALARER A ZE T — & FLHERE
e

[#55 & Hiw] KB ELCRIN S s 721 a) > (ACh) AR 2 40
HEERGEWE TH S, A IINE TS, W GO RM R~ (fk
PERERE) A KM E ACh BUl 2 #5052 L 2T v P TH L &
WFZE T3 3 4EMDEW T v b &R WT, SHTEATKIN R E ACh U Kl
FIRBEEMNN, WAT v P TORSE L7

[7ik] i (30-37 » Hih) @ Wistar 25 v b &7z, FREET, AT
TCABTREOMBEIMNE ACh i 2 <4 7 1 5 4 7 1) ¥ Ak HPLC-ECD
HaR TR L7z, A ORBEEC A 2R S K 5mm AL, 1Hz T
FEAZ R S 2 0 HE 3 RNz 72,

[$5 5] T v b B W TR O KM B ACh i #1365 + 12
fmol/3min TH V), W T v M TOfE (58 = 14 fmol/3min) & DI 1XF0
SNhodz. T v MIBWT, AL ORI HIE KM E ACh Ji
AN LA Sz K% ACh B, ST 84 £ 6 fmol/3min
WEL, RS 35 oMICICICHE L7z, ZOERT v kTO ACh BURH
FOGOKE S, AT v FToORIE CRI#H 128 £ 16 fmol/3min) & ik
LCEs LTz,

[ 8] WIEHOERT v TR, BAT Y IV PR 0Dk
R L CHRIEC & 2 MRS BT KR 2 ACh T 2 B S &% 2 &8
WHoME otz KB AChIEEIZ=A AV ME (NBM) 25 KNz E
WZHATT 2 3 ) SEBERRRIC IR T B, fEo T, T v MBI D80
WS & 2 KR ACh U o B NBM 21 & PEBPE e o0 G L2k 5
HEEZONL. ORI, MEICHED BABEOIK T OFHIC, #hy
DRSNS TH D Z L ZRIET 5.

Keywords : acupuncture; cortical acetylcholine release, aging

P-16 (OJ-13)

BEMRZAVCETEII VYA L QL0 DHMEAAZXLDE
]

Off ' % fH BFCF & Bz fos—*2
RINR AR BEBE A AT JE A 5 7 B L R i o 27
PAEHIR AR I B Se S BRI IERE S 4 A+ 2 7 1 0 VIFET

Wt - HIY] @ a4 4 QL0 (CoQH,) D#kFefiiiL, ZitititE
TN =7 A SAMPL DAL EAL 2 B L 720 £ 72, CoQH, IZFEILA P L A D
HIHIDIEANTSIRTL R PGC-1a% L7z 3 3 ¥ K 7k % &3 L7z (Tian
G et al Antioxid Redox Signal 2014) . %% Tld, SAMPL & X HE = 7 2 (SAMR1)
D AT B RS M (MEF) . BRI S 2 ALRB 50T fE 20 = 7 A ok 34
fakk (3T3LL) &b MFJEHIEMILH (HepG2) % v, CoQH, DHIEALIE
HEZDRAH = XL EMFH L7zo [HE] 1) MEF %2E& CoQH, iR il iz
b~ —7— (SA-B-gal) ZE L7z, 2) 3T3LL S5k MRl ~o 51t
12 CoQH, ZHM L. MUPIIRI &% 574l L 720 3) HepG2 %28k /$5 a— b
(PQ) 12 & % MM B5 &I D CoQH, DRI H: % Meat L7z0 CoQH, iR NI O Sirtl,
Pgcl a5 D RUETFEBE. cAMP R R AR Y T A5 5 —+ (PDE,CAMP 4
fiER) OBIZTRBUR R L7z, (R - %] 1) MEF TIOR8
WPk THIRI AL~ — 5 — D EAAH S NT25, CoQH, & 2 o F5-% i L
720 2) CoQH2 i 3T3LL DRI~ D /b2 il L. 551tz o it % ik
A&7z, 3) PQId HepG2 0 p16™“ IR -5 Bl & BN X &, Sirtl. Pgcla
R S0d2 DR T HBE % M SE 205, CoQH, IC Xk » T L7z, T 0%
Rid, =377 IF (SIRTLIEEEH]) AR RIIH S N7z F 7,
CoQH, 1ZAIIE cAMP it % Hihi X &, PDE4 Ot fr T-38Blm < & v /3 7 Ui
WA Sz, Lo S, CoQH, 1& PDE4 FEHHIH % 4 L T cAMP
NS, Sirtl 3 b3y FY 7HEEBLEN o2 m L. #bzi
32 X H =X LARMEEI NIz,

Keywords : #7683 = 244 4 Q10, MEILA ML A, FREH
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P-17 (OJ-14)
FBTBOHOY—HIREBHRICET 28I

OFAEN KIMEEA L REREIL Y Frigti—mg TR 2
PERRHR - AFBG - JEEERALAE 2 RLARER - SRR ST

FrlrzohEcll, HAEEZET S =2 —-0~X7F FY (neuropeptide V;
NPY) OFHiASA v 1) —HIBR (Calorie Restriction; CR) (2 & » TItiid 5 2 &\
BLUNPY KO XY AIZCR %4T->Td, Hl#A (Ad Libitum; AL) #f &
g U CHRMGIERR R R EFBDOON BN L2 MG L TE& L, Ldi> T,
NPY D581 % Joilk % & % #H 7% CR DAY & Bifit, BIlE-$ 5 W fgEAvURIE &
2o AWFETIE. 7 LY ¥ %4 LT NPY BBUCHEEN % b o83, NF
T (Vv 2z b)) ICHBL. CRERBTHHGEMAGDELZ L
TL YRGB RE S O» 2T L7z 17-19 D C57BLI6 X7 A &
b HWT CRIIKE HAATTITwv, CRAR TG % LA (CR (1), CRA
ByEteGd )it (CR (+) 20, fZmE BN (HFD-60) % %45-% 16 34
BfE L7 —HOY R FF YV EY VI EAMLA PL AR
TBICER L. FREZRNL CEETB LY v BRB 2 L7z, W
HOMICAE, EAR, FEFYMEY VB5ICE2ERERDRICHES IR
bOENLEMPoTze L L, SUERMLAICHEY 238151 (Gsp2) <. Wb
D~ —7—% 232 (4- hydroxynonenal, nitrotyrosine) DFEHLIZAT A58
WHMNTze L7225 T NPY OFEBLZ JLHE S ¢ 2 & LI ALaE 2 it L &
HHWRELED D B0 BUE, MO BT 2 N &l £ AL BEICAE T
G ERMZTEROMN 21T TBY, ZORELHbETHET 5,

P-19 (0J-29)

DRERREEEETY RY A b=V ABEDIERZNTUCA R
BZEIEET D

OAMEZ . WRER . TERAS " (REHEL " B
CRCRAEIIR L ¥ 5 — - 7V A <A, PR, ©
IS - B PR e > & —

TV NA =5 (AD) B ORHLIEIC 1 Z8 ABE & R ERAEZL & v D
TRIHENEHEN LA, EABOLEMENFTHL 7 301 FEE (A
B) DIMNERA AD FHEICKE LG T2 L HEZONT WD, EEDWES
WA XD DABERIR IR ARSI 2 AD OF8IEY) A7 #BRKESE L 2
EHRWSNE RS T2H FDRAHZ XL TUIIRIERYW 2 E 55 %0,

FTAIINET,  MOERARBERBTH D H =27 4 L& HwTEILIC
PES AD HREDMEST A H = A MOV THREERIToTE A= 74 FVid
AD D RIREDBAEEICHBE N 0H % 53, ABOT X/ BAESI L T
L 100% [l — & W) R E A LT b,

Z 2 CARMZE T T ARG 2 HARTIE L7z = 2 4 L O il 2 v
T BRI NBEAE D AD FETLIRAZ b 72 & F BT D W T B2 19 12 1%
M&AT- 720 WH. A =27 4 FLVORMEETIED % < &b 20 Lo Ei
TRIC BV TEABEDORIR AR SN DA, BRI FEAE B 1K T 1 20 i Al
RRZBWTHEABEDTE AR S, ERINIIE L) s 7 3 a4
MIEDAFAEDHER SN 720 F 2, BERORISIEMIRORNTIZ A BEHED Y —
K53 FCThHbHGMLA Y7 )4 Y FREGEIA B (GA B) OF L VEIMAHE
BENTz, A TBEOBFRITED, B Mo = > K94 b —
Y ARED GA fOBEEIET LI LW LN LTWDE, T Ty WA
DIV FHA P=Y ZARIZOVWTREEIT o 72 & T A BRI FIE MR O fix
TS PITEAETET Y FH A b= ZEERPEL Tz, ZhH 08
o, FERBIWMANICBITEZ Y FH A b= ABEOHELZ N L TGA
BOFM (= A BOEYE) ZMESE, A BHEENHEILT 52 L TAD %
HEY A7 & O TV D AR S 7z,

Keywords : 7V N4 < —d5, TRBERSG, =2 4 F)

P-18 (0J-2)

GADD34 works to suppress obesity-induced metabolic disease
including type 2 diabetes and NASH — 2

OmREHE, wbk—
Pl R ER A b AR E R

FEILIC A G2 & F8E T % Ak 4 7 e RSP Rk 1 TR & 2 LS
%o TV AHA, EAETHIAERIMBENNIDH D) ZDIEIER H = X L O
VAN T WD, Fh7zH 1L GADD34 Hn /K~ A (GADD34KO) 75
AR, BB E 2 D BREAIE. BRI % S0E S 5 & L 2 MR L7z 4
EEEZD AN = AL % L) NN L 72O TS T 5,

[#524]

1) 4 YA ¥ ¥ 7 FMEERDEAL ; GADD34KO ¥ 7 A, WT ¥ 124
YA YEREEL, RERICA YA ¥ FF VR % western blot THIE
L7:c GADD34 -deficient ¥ A3 WT <7 2% LTp — Akt D4 ¥ 2
Y TFDTCHEL T,

(2) wHRIGE ; GADD34KO < 7 A SR £ C WT ¥ 7 2T AR TR
WD, A Y AY Y T FIVIMET L7zo BRITERICHED 4 > 2 ) Y3k
PRV S R OFRBICEE D . TNF- a il X B4 Y 2 ¥ ¥ 7 F Vo filT
Hotze

(8) VI F—=PMCEBTLREZA LA YA ¥ ¥ 7 FIMEEROIIH 5 i
AEEE SV 3 7 — M TLR ¥ 7 F WMziER % 0 LT, INK & I5PEIE L.
A YA YT FIEERZIHI L7220 2 OPIHIGYE X GADD34KO v 7 A
P58 < Bl 7z,

[%%]

GADD34 3 #5 5~ W A TIEA ¥ A ¥ ¥ 7 F v & Jilil 3 % J5 10 T T
Wi, 2B, HIRNIRES AL A YA VYT F AL,
GADD34KO ¥ ™7 A3 A4 ¥ A ¥ ¥ 7 F MEERMET L7z BIfE. GADD34
BA VAN VYT F VD EDEBIEH L Tw 222 RETTH 5,

P-20

X R EREBSHETD SEASH(CIFE o Iz protein-aging [T & DI TADHE
BEIR T HEAE

O Bk Brsn®
PR R S B R SR AL 53 B 2 W UL 3K 2 3 S g e 2
HRALZAEE L R LR A SRR e B A A TR g

Isoaspartate (is0Asp) &, % >/37 o Asn 75, AP FICBWTiEED
AR LIZ isoAsp & ERS DRI AL S M T Do isoAsp DIERUE, Ak
W TIRAESNIPURE I BOTHRISNTVEH, VT Y FEOFEE DI
DOWENIFEAL TH Do HE-T, isoAsp DA ZR S LIZEEIMBIZEIZBWT
BB TH D, LA L. isoAsp DEEAY /W EOBBIK T %25 | Xk 3k
IZZRIFEHCTH D, Fxld, Tl DNA 2k 325014k 64M-5 DIFNT %479 &
T isoAsp DA ZFERLL, TOEKIZLST 64M-5 HLIED A ¥ FADREAE B
D20 5DLETIRTTHI 2Lz, Shlfksid, CARMERTICE>TIo
FEA KT OB EHONIILIZOT, ZOMEEHRT S,

isoAsp 1, HURDVAT » FRICEE LR 650 CDRDH L, L1D Asn 28L T
H2E Tz, CDR L1 DR IERESCEILL, IEHME TR Y FO) VL
His27dL OB H 7 E/EMA Kb T Wz, COTERFRERERDKT %D
7eHL7zeEZ BN 5, VAV FEMRAE LTV isoAsp 28L 24 35 HA Tl
His27dL 2307 ¥ R34 Bz WTIsD, isoAsp DERAY CDR L1 O
EREELSELEbINS,

KRAFFEIL, 5273 BIZBUTS isoAsp DA BN Ko TR TSR 52 &% 3T
RSO SR L72DTOBITH Bo =5 T304 K7L T isoAsp D
ARG X THY, isoAsp DAEREFCTER. TN —iOBRREOM S
G530,
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P-21 (0J-30)
TURBEFICBII BT b U D LBROERMIEFLE

O Bfrr. =iiER
WA AR £ > & —WFFERT « EALINRRERL AT 72T — 2

BAARGNE Na" F v 2V 7 2=y M& Nat 7 ¥ 2 VOGTEE 54 L.
a3z 2 etk s Mk 2 T 2 L ik 2 0 T CThH L. DI LA ITHSE
R 2 s & 3 2 RINEEAZ BB ICHEAE L. NV F 2 D UROET IV
SITAMTIHELTFT LT ZEDPHMONT WD, MERITBITL44 DER
BB NI S A Tla e dr o 7225, Tk I3MGAREES = = — 0 v O FENIZ S 4
DB B L 2 BOEW] 5202 L7z (Miyazaki, Inoue et al, 2014) . f 4 (XN,
BEYEND F ¥y AVDF =T v Fx AV 7ay H—, LT, GHHEME
. HABICE LR T —Y v MERE V) —lEo N & EitE
RS fANKIAT H L) F— Y = ¥ MR L st = 2 —
02 O K UFEKDBEDIR S FEOREAVE & IR LB BUAE LA E
ENBZERR LIz T2y 7 AMWICBIT 244 DRBUIER 1-7 HORMIC
BE Y. A2 HTHRARL XV ORBIRIET 50 AW TIIS 4 5Bl &
Na" B OB % W 5202 5 7230, 44 3-29 HEO < 7 AMGAREd = 2 —
O Y OBKAEMEERE T > 720 Nat I L LTHS 2 — BN & B
Zs Y=z v MR, FREE Na+ B E Sy 727 T 2 THEIC K - TR
L. ZOEBEAERMRIz, & HICHEREE O A E %
FAZTHE I DEBET 2720, LRCFEER (MEA) TRl 4 Hll L
7ro MEMAKMASHNTEL VT VAT 22y I3 A4 32 B
Y PO—VEBARIAYTA (FTNVEF VAT 2=y 2T R) RV
THI L7, SNETOMETHLP L 2o 7MERICBIT 244 DESE
FREARERE & A b TS T %0

P-23 (0J-3)

BEICKDE®/S v FORFEE S —= bOV1E Akt DiFAMNEA VAU
VIEHMEDNEICRES TS

OHBSEZETT B2 hARIET Y SARIETE S BIEEZ B T PMBRHE 2
AR S AL
PR SR, 2 HOKER AR, ° =N = FRZEEAEER, C HR R

SEEEA > A VISR RIRT A LB MONTVAED, ZDAH =X
LAZOVTIERZW S A Tlr v oA 13D, MBI PE D IO A > 2
VPRI BV, AR B E R AR (INOS) S EE L HI A S
L RR LIz, I TAMETIE. HISEB AT O INOS 53 B X O
WOEELR Y VX HIZB TS S- = bafbERP &L ETL VA ¥
HHUHE A B < & ) AR & BGE L 7o

2 TRUBEFRI% € 7V B) ) T & 5 Otsuka Long-Evans Tokushima Fatty (OLETF)
F v b 21 PLE | W% CTIBEIRIETH % Long-Evans Tokushima Otsuka (LETO)
Ty b 18 Vo MEVE 2 (AR 3 7213 20 SR 5658 & AT O EBIERIC A L 7

OLETF IZBWTC, HIEEHI & v ZFEIGMBHE S X O >~ 2 ) »HiiER
¥ (HOMA-IR) 234 RIS F L7z AT, OLETF 7 v F DFIKICHB VT,
FEIIZ L D INOS mMRNA AT RATIA L7z F 72, MBI %D OLETF
5y FTHM L TOAIFKO S- = b a4k Akt LNV % LETO 5 v b Tigg
ENDLANVETHEISHD &7z, TG A S X OIREAHIZ Y
LRUET- 5B (Srebp-1, Scd-1) 122WT LIS, OLETF (2B W T HSEH)
W& D ARSI L7,

IS O, AFEB A O INOS FBLE L OHHCHIc BT % > 7
FMEERB DT E ST Th D Akt D S- = o {bzff$s2 LT 4
YA YEBMEEREET D L) e ORFEE T S

P-22 (0J-18)

Lactobacillus gasseri SBT2055 [T &K DIFRDFRER X D= X LDER
#

OMIIAT Y ANEFER2 ILF 2 PR S Flis B —EN %
AL R

LRSS S TR BRI T aNA F T4 2 A - A4 A0 1Y —F5E
My 2 JENA 7 3V 7 k&AL I v 7 B A4 = v ARSET

Lactobacillus gasseri SBT2055 (LG2055) 1&. Wil faekneimvkb o
AR EAANRIE R 2 £ 2R $ 2 L ARG SN TB 0, RGeS e iz
ORI TFA~NOHE S E SN TwE, ShETicfka i3, LG2055 &
B S & % & W Caenorhabditis elegans D73 a3 MR35 2 &\ skn-1 %D
VUL A b U AR T ORBADTCET 5 2 L 2 WG Lz, AMGI Tk
LG2055 #LHUIC X % SOD itk & UF GSH BADEE & skn-1 O BLEA % i
i L7z. SOD itk & GSH fmidhi & & IS T35 LMEESNTED,
MIZBWTOMHEATH S OPS0 ML 7=FE Tl HEE & HIIKTL
720 —75 LG2055 & EHL L 728 TLE MBI ) IR T A ZIcHfl S hTw
720 skn-113€ S prf-2 OF VY a ZThH ), HIETIE 3 D0 isoform 23 % o
INRHEDI B, MFEOARIZHEH L TV b skn-1b & AL IZ D AT % skn-
1c IFENZNOHA TIEMIHET 2 2 ARG ENTnb, 22 TH4
13 skn-1b:GFP. skn-1c:GFP 2 J4#i i % i v» T LG2055 # IS & 2 S B AL %
ATz Z ORI, skn-1c DFEBLHT LG2055 B TIHLAEL T/, Thb
DT EH 5 LG2055 ITHALE MM Ly INies & 2BALA b L ARHEDI
T &I LT B i REEAURIE S e

Keywords : L. gasseri, oxidative stress, longevity, skn-1

P-24
ZLEYOE R L EBIREDIRE

OBFF &b, A1 3T 2 BER 200 2, G KM 2, B A, WA VR T
i ES
VRO RE R A R v & — BRI ¢ () T — v —

FOHR R R I L v & — (S E S ORI, Blbo A H =X 4
Sl &, TR B OEHRB L TR OME R LT -~ LT 5
WIEMTH 5o LBt TId. EBEELIED T Y ba— Vb
LB % k. 5 & 2flidre L, 19794FE X VBEICESL T T, v
2 (CS57BL/6NCrSlc, C57BL/6J) . T v I (Wistar, F344/DuCrICrlj) I22> W T #1L
WPOFRFREEHAEL T2, ZOFRFGEE, AEEEPS 4L Y
A (Wistar (KB X 20502 MR8, Hidk) L. REMET LI L1
Lo TR S &5, B L2 EALBWISIEH % 7 — 5 R—=21L L. TN
AT THEHE LTV %0 TOFERE LTI AL Fischer 7 FT14010 v b,
Wistar 7 v € 71 HAROBALB M 2 BT, BHG L. EHEF B L OB
FEOHEAEIZ BE R B 2o TE 72,

RIFFEIC BT KB O P-4 756513~ 7 A Tld. C57BL/6NCr Tl 826 H.
I 766 H %27~ L7209 v bk Tld. Wistar THE 810 H. M 927 H. Fischer T
859 H. It 946 H % 7= L. Fischer 28 MMk ICRAFMCTH o720 S HIT, HH
HADIZ X 2 BB AE T L 72 Fischer (2D W CIREIINB L OFH %
INLERELZETA, HTL032 HE CHEHHEMALERESE L Z LT
E7co Yy y —13 201345 HICHIEEA~BAT L2 212X ), B o
HEBIIER L IIKRE KB L7z ST BRBEOZALAEALEIW T B BT 5
REBIINE & OFFAIE 2 5 BIZOVTH BB E T T2,

Keywords : &y, Y7 A, 7 b
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P-25

Lrp4 [F1REH S T T ADMIFICEETH D
~HEEH Y T ADIRREET ILDIER~

OFF— '\ MMERI L R mAME
PR HE R AR D v & — BT - BAEIRIERRIE T — & - SEEh AR

[HIG] MESIC - TR >+ T A ORI K & S BILT 5. BiMER Y+
TADHE R MR 2 L3R - ) OMFHCLETH L 2 Eh 5, ik
> 7 A DOKMEFERE I TS X B IREEALA TV IR T ORI EE 25
AT L T L WREEDSE Ve BURO IR > F 7 A OMEFHREME % i3
L7z, ¥ F T AN AL D5 T % Lrp4 (LDL receptor-related protein 4)
DRHE MG Lizo

[HI] Lipd 7 v 27 b= REBIE L % % 7280, Wik KB~ 7 A1
Lrpd 7 ¥ 57 ZHili & U CRIETS L. HOHKROEA %/ L7 Lipd OB
REHIHE 7L 2R L7z 2 ~ 3IBRIERICHERZHE L, ZORICH %
PRI L CHEENG > F 7 2 OILIESRIT 2 4T 5 720

[#22] Lipd OFIZIC L 5T, =7 ADKERD LTI T A Sz,
F 7z BRI X 2 A5E B AL O B %R0 S AL, ik & i ol
WAZEAIH S TR D ISR H 5 LR Sz, Wik~ F 7 A0
TEMRANT Cld. EEARERR L i/ & AChR BEDOH RSB D iz, F72,
<7 A BEREL L 7240 Lrp4 MMiLi (X MuSK  (muscle-specific kinase) Difitkft%
W L7z

[£%5]  Lrpd 1 MuSK & [EIBRICHIRERG o F 7" A OREEMERFIC LD 5T Tdh
). ZORREMENE RO T 25 SR 32 LAVR SNz, AifET
Wid, RIEBEROIEHIC & o TEMAL SN D HRRATY F 7 AT % JE4E
BICHIET 2R PR L T B 72, Mg - IR oA =X 4
AT 5 ETHATH %,

Keywords : #i##5 > 7 A, Lrp4, AChR

P-27 (OE-3)

BRSO ERIC S BV Y — LREE T — h D7 Y—T53
BRE

OAZITHET . ZURRER PRI Dz 2 bl —*
PR R IO TER, TN - AU (BER) RRZEE
AR B AR Al 4 ABFSEIT

= b7 7 V—FHCD Y N7 RN E & SRS 5 2 & TRl
OEFEME MR T 2 TH Y. ORI, R, RaHE:
BB E ORI T 5, MFZEE TR~ 7 A ORI (WAT) &
SALMRAL L 22 BRHEHIIIC BV TH— h 7 7 TV — A4 (AP) BHRETH T &,
—J. A0 —HETEA - 77 VT A LRI L2, 22T
ARBFZE T O WAT I2BIT A4 — +7 7 V—BEEOKKZHERT 5720,
F—= N7 7 V—=GRICEER) VY — AERECHEH LR T o720 AT T
YRV Y- AIEEFNBREN LT T T —ETHY, TOWHEL) v
Y — L OWEYE pH BB T CRIBR R S IG5 2 & (maturation) THEFF
ENTW5, B~ A0 WAT Tid. # 77 ¥ ~ L ® maturation B 25380
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Parental dietary restriction affects offspring fitness in Drosophila
melanogaster

Bora Lee, Chan-Mi Park, Eun-Ji Lee, and Kyung-Jin Min
Department of Biological Sciences, Inha University, Incheon 402-751, Republic of
Korea

Dietary restriction (DR) has been found to increase the longevity and stress
resistance in a wide array of eukaryotic species and it has been known that
individuals fed on a DR diet typically reduce or completely shut down reproduction.
Despite this connection, little is known about the role of parental diet on their
offspring fitness. Adult flies were exposed to a full diet or a DR diet. We then
measured the pupation/eclosion frequency, stress resistance, body weight, and
longevity in the offspring of these parental flies. Compared to control flies, flies
held on a DR diet were more likely to develop from eggs to pupae, and from pupae
into adults. Offspring of DR-fed flies showed an increase in resistance to oxidative
stress. Parental DR increased offspring body weight. Parental diet also seemed to
affect the longevity of offspring. Female offspring of DR-fed flies tended to outlive
offspring of flies held on a full diet. The effect of parental diet on male offspring
was less consistent. This study suggests that the impact of DR can extend beyond
exposed individual to their offspring, and should be considered in both theoretical
and empirical studies of senescence.

Key words : Dietary restriction, Parental effects, Drosophila melanogaster
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Korean red ginseng extract (KRGE) extends the lifespan of fruit fly
through DR-like mechanism

Hye-Yeon Lee", Shin-Hae Lee", Mira Yu', Ah Yoon', and Kyung-Jin Min'*
'Department of Biological Sciences, Inha University, Incheon 402-751, Republic of
Korea.

These authors are contributed equally.

*Corresponding author: Kyung-Jin Min (minkj@inha.ac.kr)

Red ginseng (Panax ginseng), traditionally used as remarkable medicine in
eastern countries, is produced by steaming of the root followed by drying from
Korea ginseng. Many studies indicated that Korean red ginseng (KRG) has anti-
inflammatory and anti-oxidative effects and enhances immune function of the human
body. Despite these effects are related with longevity of organisms, there are a few
studies about effects on lifespan. Korea red ginseng extract (KRGE) increased the
lifespan of flies when flies are fed at 10, 25, and 100« g/mL doses. In addition,
KRGE-treated flies did not show a reduction of feeding rate and fecundity. In
addition, KRGE-treated flies were not accompanied by reduction in locomotion and
development. KRGE did not affect thermal resistance or starvation resistance, but
increased resistance to oxidative stress. Furthermore, the lifespan of KRGE-treated
flies were not further extended by dietary restriction and increased the expression
of Sir2 suggesting that KRGE may acts like dietary restriction-like mechanism. We
conclude that KRGE increases the lifespan of flies, possibly by DR-related pathway.
Korean red ginseng can be used as worthy anti-aging and prolongevity supplements.

Key Words : Korean red ginseng extract, Drosophila melanogaster, Dietary restriction
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The effects of parental age on fitness of offspring in Drosophila
melanogaster

Woong Seo and Kyung-Jin Min
Department of Biological Sciences, Inha University, Incheon 402-751, Republic of
Korea

Maternal age is known to be negatively correlated with the lifespan of offspring in
various animal models including yeast, rotifers, and flies, and possibly in humans.
However, the combined effects of maternal and parental age on offspring lifespan are
relatively unknown. Thus, we examined the physiological effects of parental age on
offspring fitness using Canton-S strain of Drosophila melanogaster. \We found that
the lifespan of offsprings from old father and old mother is significantly increased
compared with their counterparts. This longevity effect of parental age was not due
to the reduction of feeding rate or reproduction capacity. In addition, the offsprings
from the old parents showed increased resistance to oxidative stress, but decreased
resistance to starvation stress. When mating preference of offspring from various aged
parents are measured, the mating preference of offspring was not affected by parental
age. These results suggest that the maternal and paternal age affects physiological
fitness of offsprings.

Key words : Parental age, Second generation, Drosophila melanogaster
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Syringareisnol from panax ginseng berry extend the lifespan of
Drosophila

Shin-Hae Lee, Hye-Yeon Lee, and Kyung-Jin Min
Department of Biological Sciences, Inha University, Incheon 402-751, Republic of
Korea.

Syringaresinol (SYR), a lignin found in several plants, was well known to have
several pharmacological functions and activate SIRT1 expression leading to delayed
cellular senescence. Since the activation of SIRT1 was related with organismal
lifespan, we investigated the effect of syringaresinol on the lifespan and physiology
in Drosophila melanogaster. Supplementation of 0.5 4 M SYR extended the mean
lifespan of flies by about 13%, and this benefit of SYR on longevity was not caused
by changes in physiology such as feeding amount and reproductive activity. In
addition, supplementation of SYR improved the resistance to oxidative stress and
reduced the body weight and triglyceride accumulation. Furthermore, SYR did not
further extend the lifespan of flies fed dietary restricted diet and flies mutated on the
sirtuin and forkhead box O (FOXO) gene, suggesting that the longevity effect of
SYR was related with the dietary restriction and the activation of sirtuin and FOXO.
Coincided with, FOXO was translocalized from cytoplasm to nucleus of adult
abdominal fat body by the supplement of SYR. Taken together, our data demonstrated
that SYR extend lifespan, which is mediated by the activation of Sirtuin-FOXO
signaling.

Key Words : Syringaresinol, lifespan, Drosophila melanogaster
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Aronia berry extends the lifespan and reduces oxidative damage in
Drosophila melanogaster

Ah Yoon, Hye-Yeon Lee, and Kyung-Jin Min
Department of Biological Sciences, Inha University, Incheon 402-751, Republic of
Korea

Aronia berry (Aronia melanocarpa) is rich in polyphenolic pigment compounds like
anthocyanin, well known reactive oxygen species (ROS) scavenger. The accumulation
of ROS s related to cell damage and aging. Nevertheless ROS is tightly related to
lifespan, there is no trial to test the longevity effect of aronia berry in animal model.
In this study, we investigated the lifespan extension effect and anti-oxidative effect
of aronia berry using Drosophila melanogaster. We measured the lifespan, resistance
to stresses, expression levels of SOD genes, GSH/GSSG ratio and expression levels
of GstD1-GFP in Drosophila melanogaster. We observed that aronia berry extract
increased the mean lifespan by 10% and decreased mortality at 54g /ml. In addition,
aronia berry extract increased the resistance to oxidative stress in female flies, and
decreased the mRNA levels of SOD1 and SOD2, GSH/GSSG ratio and the levels
of GstD1-GFP. These findings indicate that aronia berry increases the lifespan and
decreases ROS level in fruit fly. Aronia berry can be used as worthy anti-aging and
prolongevity supplements.

Keyword : Aronia berry, longevity, Drosophila melanogaster
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Dysregulation of the Bmi-1/p16 pathway provokes an aging-
associated decline of submandibular gland function

Ink4a

O Kimi Yamakoshi', Satoshi Katano', Mayu lida", Hiromi Kimura®, Atsushi Okuma’,
Madoka Ikemoto-Uezumi®, Naoko Ohtani*, Eiji Hara’, Mitsuo Maruyama®

'Dep. of Mech. of Aging, Res. Inst. of NCGG, Div. of Cancer Biol., The Cancer Inst.
of JFCR, Dep. of Regen. Med., Res. Inst. of NCGG, ‘Dep. of Appl. Biol. Sci., Fac. of
Sci. and Tech., Tokyo Univ. of Sci.

Bmi-1 prevents stem cell aging, at least partly, by blocking expression of the cyclin-
dependent kinase inhibitor p16ink4a. Therefore, dysregulation of the Bmi-1/p16"™*
pathway is considered key to the loss of tissue homeostasis and development of
associated degenerative diseases during aging. However, because Bmi-1 knockout
(KO) mice die shortly after birth, it is difficult to determine exactly where and when
dysregulation of the Bmi-1/p16"™“ pathway occurs during aging /n vivo. Using real-
time in vivo imaging of pl6ink4a expression in Bmi-1-KO mice, we uncovered
a novel function of the Bmi-1/p16"™* pathway in controlling homeostasis of the
submandibular glands (SMGs), which secrete saliva into the oral cavity. This pathway
is dysregulated during aging in vivo, leading to induction of p16"™“ expression and
subsequent declined SMG function. These findings will advance our understanding
of the molecular mechanisms underlying the aging-related decline of SMG function
and associated salivary gland hypofunction, which is particularly problematic among
the elderly.

Inkda

Keywords : Bmi-1/p16 ™" pathway, knockout mice
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Keywords : aging, vitamin E, a -tocopherol transfer protein

P-42 (0OJ-11)
Klotho ¥ TR 5N 215 ) (& BOREEILOREH

OMB—EAE T BATE, Bk
FOHBRERE R PR > & —WFFERT - o ik

FHAZERAETZ X Y a-Klotho # KIS 772%™ A (Klotho ¥ 7 A) 134 %
3~ 4 WERGD S HHERE R BYIRMEAL, Wi%UE, B o ZEfis Le F okt
BRICBVWTECAONDEEHRERE R LD, 8~ 10 B THETT %,
AERED S 4 WEGIC T TIRIER TH D 2 Eh b, HEEETIEZ S ZLH
HWERBOETFNVI I AL LTHHEN TV, 72, a-Klotho d + 7 ¥ A
VIZ v sy ATIEHEMA 2 ~30 85—ty FEL R D, DEDZ Ehba
Klotho Ix# L2 Ml 2K T-£ 2 5N Twb,

a-Klotho (X | BUE S X7 CTH V) ZOFIUTEIRME, BRI, Hl
HURIR 22 EICBRI LT b LA L, M7 & Da-Klotho DFEBLOFLS
NARVHFETDH Klotho ¥ A TIZREDSRDLNDL Z LHE I TV,
ZMiE, ADAM 2 &0 757 —EIl ko TTuty ¥ 7 &% 7250w
-Klotho DI L B bDEEZ N5,

a-Klotho IZHEERERICA TR V=250 2 L0 5, HiE OMHATRIE S
Tz, 2T, Klotho ¥ 7 A DA BT 2B D FEBL & MFEM (AT L
7oA, MCBWTHLFEDOREHEFFO 5 v 7 A ORIEEVELL T
LRI, 22Ty COROMEZ BT L, B4 & Klotho =
ATHIE L7z F72. Bk & B Y Klotho < 7 A Dl Tl i %UE O TR A 2.
DHHENBT ENL, O L a-Klotho, iU D B 2DV THEKT L 720

Keywords : a -Klotho, HgH. Hili&UE

P-44 (OE-8)

7E0A RBD [EMIVINY—] ZENE U RBIRERuAE 7 )L
YI\A Y —RET IVDERIEIRZNET D

ORREFE A L1525 MIEEE S JRFN Y AR 5
FIERL S BEFRBR Y A% 2 kst

PTHERRE - IR L P RUERREE - B RURRFEERRE - [,

BB VN R AR A SVN AR E N PN N R

[Introduction] Amyloid £ (A §) 1Z. 7V 2 A <= —J5(AD) DIFRERBRIZEETH Y,
FEZ A B 42 13 EERE B LR iR B R R 3 A B 42 13Kk A L AR
EEATHHIRREIIR L B 2 AR A T o7z SRFE TR AL
2223 fIlZBWTY — i 24§53 A= O EHEEB LU SR R §
ZEEHLDICL. AB 42 0 [FMEavk=—] 4T, AR TR A2 D
HPET Y RT—D AD EHB LU BN BB E LTOH O WTHRE L2,
[Methods and results] #PET > A~ —I2h 325 BPuA 2 RS B720, 22-23
IZBWTY— U R L3 WAL A BT (E22P-A £10-35) %~ ALHLE
L7zo fiohizzu—rooth, B A B 42 BIUN 22-23 iz BV Ty —r Mz
LR WAL R E22P-A B 42 %2L) BRCHIBL. & — Rida B LIC VAR
1R E22V-A B 42 72L) BUBLAZK W D& R PLET#HS L7z UAL RIS
Tt v A= 2R O B ARl A U (24B3) % W7l fb .
24B3 PriRE 7 R MR L R e A AT o722 T A, NAL YUK LI Z) AD BB
HBXUAD EFNV VYA (ZE5A PS2, Tg2576) # ABEIR 32 BUE kX EHidT
{drorze —7, 24B3 Hifk% AD EFIL A 3 WM AL, BABHCIE
BRI TREIROYEE R IR L7z, 512, ABD N Kbk iRk 3% 82EL Hit
k& 24B3 ik % MlAfr 472 sandwich ELISA DFEHIZ LD, AD HE O i
W OHET Y R~ — RSB %R 2 E DS A 572 [Conclusion] A S
42 OFEA AT =L, AD OFFEIZHICEETHY, TORREIIAH R RHRRNE
THAHIEITREEIN S,

Keywords: Amyloid 8 (A B). NEARHEEFESAGHUAR, THIEIK

_62_



P-45

FOX7 3RO 2181 (EEHOSUEIENR S PEEHOERTIER)
h5E hEETOERZBET S

OFIINE, AFEE— RIEAS MEMET HAREE
FORHBRERE R R~ & —WFFEpT AR R B 58 7 —

[155] MESEOARSES TRIEIX. PRI IBT 2 BALZEAL A4 i~ h4E
WA (B07EM) TR ARHFBHMOFHRICHEEES A5 EERE L.
AT, BT O GRIE TEZ L AR WG I T 25 B 32T 35 % & 0 ik B R T
DAHEIZENZ &2 W52 Lize AR £ TO RO M2 EZH S
Moo TNET, 7HATHEMIYPINIKRE S, AW TEEETHL S
LSS SN T E 22D MEM 2 S PEIC A ToTux 7 REEOL 1k
RIFWPOF FHREIN T D, [ME] BB R RAFERE L~ ¥ —, HRE
Wty sy —TEHRS N, [HE] 1) Fax 7R O3y 7oy
b 12 & % Terminal restriction fragment length (TRFL). @+t > ha x7 ¥ 2
FOV % PIEREERE . TIG-1 (34PDL) AN % #LERIE e & 3 2 Mk Q-FISH 12 &
). Normalized Telomere Centromere Ratio %%, 2) MAMRNT : Tu X 7R
LARRE O % VR, [REHL] TREL AT - BFIE (191 1 0 ~ 101 7%) ~
30 %, L (530 ), 0 ~ 104 %) TR (63 4, 0 ~ 100 i%) ¥ (137 #,
0~1014%) THEWIND 20~ 305, ICEREEAET S 2 Mo BEHRA
O N7 Q-FISH T « i o - BAINE (104 ], 0 ~ 100 /&) 20 i (45
BEAT S 2RO A S N7z 72, Q-FISH MENT 2 & (3 4 Wil ~
FT OB TIRD SN L EWIE VT T X 7 24T 5 AL As AR LU
DA TIXITIZRDbN L, [Hiiw] EFRHCBT2 7027 Ro&M%
SRR~ AR (B0 AAL) T Y. AR S DI R &
bo Flow HMIOT O RX T EMIFICRECT O AT 24T MMk
Fidr 5 Z LAV L7z SHRAEEDSHPED T O X 7 MO B)E LN
EALEACDBIEDOIRIARD B2 .

Keywords : 71 A 7, #{t7at 2

P-47
BERNT— 9 Dtz AW D X DITEIRE

OLHEMTE N —
PR UL S RS2 A B IR 2T R

IHET, BWOTE 2T 2 A R ONH o7 BHllFEHY
TNEA LTI ADITEZ LGS 2 EP S, RIVRE — AR HEHO A £
FEMVCRGHT 2 HEE T BIEOKELEHES, ZoOMiTlikd £/
SHTH D, Ll BILOETR TS 278 O VT, HH X<
TR\ IFNT 3 2 JiiiAssked b Tz,

HIEOWIEE T, HHOFY &V h 2T T ZiskL., 7V —Y7 b
THhsRTHENT S, FHBHOHEEZHEL T b, TO)EE, Eiliz#
L - Y 7 PR LW T, BEZROF NS THRITEL, &
Tl ZOH BV TOZUEDHGEEIZ DV THEE T %,

INETON=F Y VIHEOWZED S, L-dopa & %5 L7z~ 7 AHVBEAT
BrRLprIePMLNTHT, THEZ I4 I V7T A MTHERSRTW 2,
COREDYIATH—T V74—V FTOEBZ 05 - LA,
WRTHNPWEZ B T EMMRENIz, 728 2 ITHM 2 WIRTEHRLTH, 2
) L7 bH S 2V, B B L T/8F A bY v Z IR 5 2
ETHEDIMINTEDL L) IR o72bDEEZBNL, ZONEERMBAIE, (B
L LEDFELW) BIEHORWERZ 22 ) —= v 7 TEL LD EMfFLT
Wb,

Keywords : %7 A, {THfi##T

P-46
2 MVY LS VINOBRRNE / O 0—F IUEOREL

O 2554 D, B4R #3C Y, Choi Eun-Kyoung ?. Kim Yong-Sun 2, Juilitiae V.
AR Y

D BB e R AR RN v & —WFgER 4 Ak

? |lsong Institute of Life Science, Hallym University

MRBEHOVOLOTHL 5 V7 EDY bV Ml BERRTF IV
TNF=ZVFA43IF =¥ (PAD) 2L ), RTF FHOTVF=Z %Y bV
VBT A EBHITH D, F U TEY MV AiE. FEEOAER
WG TFEHRE 72 E EE R AW EZ AT 50— TV INL T —=IROM
Ty bV UAES V232 R PAD SIEH ISR TE AL, TREE O
BLEAVRIZE N T WS, AWFZETIE, ¥ bV AL vy B % f8Em o
FERGCHIT 27200 70— F VIR EER L, ZORRE % f@ir L
720

PADIZE ) ¥ bV b L72b R b v &AL L, < A% L7z,
otz 70—y oL S P vy v E 2 7 1 —F VHiK (AMC-mAD)
DIEFE L FERME A <7 AJERE . 30 48, 60 48, 120 25 O A& v T
L72c AMC-mAb D\ DhD 27 a— > TlE, 3% 30 5D < 7 2 Rid 5
YWY ALY YRS BRI T & 7o T, ROEIEENICIS U TS A M
)b B 72, IERERILS et Tld, #EE B X ORI E T AMC-mA 12X
ISPEDE WL & FHI AR SNz DX I, Y VY ALy YRy E
HFEM 22 DR RIS 2 € 7 0 —F Pk & T & 72,

Keywords © & ¥ 787 % b vy b, BIRBBH, XTFINTAFZ 0T
135—¥

P-48

Er7ZAMOYA b—T % U-251MG fIBE2 T D cAMP [C K %
PADs 55E. MUY MUY ALYV INOBEOEN

OB E #3322, Choi Eun-Kyoung ?, Kim Yong-Sun 2, FFISEOKER 2 FiAiE A *
PR R AR v & —WETERT o T AL, ? U R R
MFEHIBPIR, @ llsong Institute of Life Science, Hallym University

YRV AL Y8y, vy A (Ca) Ko, RTFY
VT IVFZYFAL IF—F (PADs) 2L ) & Y Eho7 V¥ = ViRIED
TNV VERIRICEMR I NI VR HORKBTH B, TNETIS, T
NA 2= (AD) BEHEDRTY M) ALy v BORE R EME#E L
T& 7 AWFZETIE B b7 A a4 b —<Hilakk U-251MG il % F v T,
PADs D53, K 0F dibutyryl cCAMP (dbcAMP) 2 X % PADs O 38 BLi%3H % M
L7

U-251MG Ml Tlix. PAD2 J U PAD3 Dl {38 BiAsil b iz, 72,
dbcAMP O i BEAK A7 1) o OV IR A7 1912 PAD2 J UF PAD3 @ mRNA % Bl i,
7 VoS BRI L 720 PAD2 2 UF PAD3 O SEBBAIIZ RV, Y b vy v
1Ly 87U 720 $720 YV UEENB 5 VR e LT, &
V) T RRMEVERETE & X2 (GFAP) Z[sE L7z. B4 IZLLRTIC, AD BBEHD
T bV YL GFAP OFERB M SN LT 5, TRHOREIE. 7 A
Fa¥ 4 NTOPADSIZE B Y MV ULE Y87 ROy bV ) v 4L GFAP
DHEINAHY AD DFEIE BB 53 2 WREMEAVRIE SN 5 .

Keywords : Alzheimer s disease, peptidylarginine deiminase, citrullinated proteins
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P-49 (0J-15)

KFKIFUNREHE (LPS) [CKOTHFESNBDI Y FhFY VY ay
IICHUFHHNRZHET D

HURSI=R AN 7. T SN Q1 E S SN 7 4 S SR | R B NP N e 212/
PHB M HE AR - AARBRBEEE . PR - At

K#EG T (Hy) AHEANIC B THIRIL - Bisele i 2 588 L. He 25
DIERYGEIZHG T H L) T e, THETIZ300 DRI X % iEH
WA BRBEICE o THRENTE 2. L Ly H, OFEHIEEF A 2 5
%K F 7 H2 O B GAERZEW S0 o TR\, 7T ABRHH
DM KT 2 ) REHE (LPS) 1ZARMNICE ITAFET 5 & Stk 4
A UHERICHEESNI Y PRV Yy ay 225 &RITIEDMS
NTwb, BIEDOLPS 285 LYY ARV F I F Yy vavyzicdd
MIEZT I X L, MHTHICEL ZEPAMSbNR TV, 40, 2ol
FEET VR ARV, EIREH, HAK ORFEK) OREME L7z, LPS
$e5- 3 HAiA S8 5% 3 HF TRFERE YT AT EEHT 5 & AfrHEH
it LI ) S E AW S Ik o 72 $ 720 LPS #5172 1 K FAk %
R &2 LPS #5113 MK 2 IR E ¢ 72~ 7 ZADAELERY . LPS #5715 5
LPS #5142 THIR & Bk F e 723 7 AR TERDPS S EHE L2 2 &
O RIENKT B TFRIRR D FIET 2 L O, BRICBT 2 H2 3% 505
LN TH 72 MR E R Lize BUE, ARFKIC X 2 PRk 2 52
W2 570, BILA ML AERIEY— I —DEHZHRITHTH S,

Key words : LPS, KK , R

P-51
E MNERRIRC SIS DELBEES VT U A Y ROEE

O flex Rz, BHUfEL:
FUHB R HE R T R~ & —WFJET B AR IR BT ZE T — A
I PR 78

M BRI I, 5 O I R AEAE Ly I SE Bk Ve SRR O Wi, gk
Ok, MREEHE, EBtE, B, AEEB X OE L w72 % K DR
FEREICEE &M 2 H72 LT b, ST TOWEIC L ) R BIbIc -
7o MBI ORI MENEREOK T AL L EZ 5N Twd, il
FIEZIE, BAMEE LTS Bl LTs ), MiE, MiliEi~—»—
L LTOREEH S TVRE72FTH L, e ZfilaRIcdMboTna T
LS N TV D, AEOIRGIC XX, A PRI O ZHE E AT
AHBEREICE D TV I LA LRNICENTET S, LELEDS,
e EILE OPET, & MLENEMIIC B 2o EIcow TRz e
AEWLPIZEN TRV, 2T, KA & MLENEATLO N %
ALEFEC BT, BESHREBURN 2 T, IR O —MA2 LT A Y 7+ T F
DB EAE ML TET 22 /AL, 512, Y I UF T
DIEREALD A D WEBREOI T IC D 2 2 L 2RIBT % 7 — & H44
Lo THET %,

Keywords : il &ft / & b HNEMIL 7> 70 F 2 F

P-50 (0J-23)

SMP30 E R LTz Lepr™™™ < A& small dense LDL h'is < BERRAT
[C1E%

Oz RANA A TR 2 AR % s s Aulie
FEMHE 24 A2

PR - B 2 GOHRF LR R - P - AR AL R R AR R > 5 —
F - 0 FRALHIE, RIS AR ST

INHGIRIE & 232 8 30 (SMP30) (E. MRV IR 5 7 2 87 B TH
DL PURALEH B O T R b= 2EHE AT o RWFETIE TV a—
IVPERRIIIF (NAFLD) (2881} % SMP30 D B 5-% B & 52123 % 728, SMP30 / v
77 by AL Lepr™™ vy A % ZEHE LT Lepr™*Smp30” < v A & AFRLL .
R A AT L 720

F A D 8 i Lepr”Smp30™ ~ v A % i £ (340 keal/100 g, HF N 5.6%)
T 16 EMEIE Lotk L7z, MEENRE B L O Ky v 87 Bid HPLC
BT IS BT 2 R ACH B R T 0 %8Bl 7V ¥ 4 2 PCR i
T MEEZ P LAY 2 Ay v 7 ay MERX DLz, £ &
V= VEE LB 2T, A bR v Y VR EB LT
Pia- v FOF Y 37— VHIKIC X 2 skt deta 2 47 - 720
Lepr™®Smp30™" < 7 A DI 51T % SMP30 Je Bl I X OF %y o8 » it
1. Lepr®'Smp30™" = 7 AN AT A %o 720 Lepr®®Smp30™" = 7 A I3,
Lepr””smp30”" < 7 AT, 1) small dense LDL 2 L A 7 0 — )L D il
BLOHDL 2L AT 0= VoMfl, 2) ZHORIEMBOREE X 05
LA b L AZEMES R 3) IRIIEE DAL (PPARa) BEI )RS »3s
HoORY AH (LDLR 3 & U VLDLR) (M % s 058l CD36 O
B 4) AR L 2D TUHEDRD STz,

AWFZEIZ & D SMP30 iE NAFLD & %HZM S 2 Z L s S h b ko iz,
SMP30 1X. NAFLD D{EHHER & 7 2 W REHEAVRIZ SN 5,

Keywords : NAFLD, oxidative stress, senescence marker protein-30

pP-52

Cas/HEF1 associated signal transducer @8I FIR(C Kk 2 HHEHIEIE S
RaplA &b

OHRWRAZM, NHET
BRI HE R R & —WF%eir  rilEfhie

B- 7IFAK (AR) IETVINAT—IROBFRWETH L, Lol AR #HEDS
FHERREEZZIS AT MIRENEIE FRITICED . AR IZEoTRBIE RS
B T-HED /22 Cas/HEF1 associated signal transducer (Chat) % R\ /2L 7z,
Chat |& SH2 %3, a guanine nucleotide exchange factor for Ras like small GTPases
(GEF) BRHHIAFFHWANALG T-L5T 5,

Northern hybridization (2 &Y Chat D5 BIZAbLORERE L7z L AR e = 2—1 Y
T AR LY 2.8 fEHIINLC V72,

CDOEIETIZ Myc-tag & DV B e i IR R R Bl a4 2AH, ZoFor
7 %5 BT LA TR MR ML FH 3 ST 7z, C KMo Cas #5418
BRFZE 280 m RIS B S5 EHRSEOFHEIIE T, 22 o T HasER
HlLTwz,

Chat C KMIZ#E 4 9% p 130Cas X NEDD9 % Chat & 3558 Bl &2 LMl
sz,

Chat C RENCAFHE 5 GEF BR#EIICIEH L, Chat 12 X 2HIfLSE~D small G
protein DZFAMFF L7z, Dominant negative RaplA % Chat & & HIZFEH S B L
HINEAEIZINEI XA, constitutively active RaplA (& Chat D383l L CHHINIEE 7
72, RaplA OIfTELAS Chat O TR T WTWBEEZ 5N 5,

Keywords : Cas/HEF1 associated signal transducer (Chat). B73IHA K, iifkAl
e
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P-53 (0J-1)
WEBBRRRCLDHREE T IV D AOHREBRIT

OFF BT IR S I KB - BT
BORET ', TR
MR B - G, * HOCIREARE - T TR R

WA O Y A v a7 4 ¥ —§iy 87 B4k (DGC) 13, Wil e
PERMEFRIC B E SN b, DGC KT Sa- YA BT ) H VIZiZo-7 v
J —A (Man) BB S CTHB Y, DGC LMlast~ b)) 7 251 LD
I TH Do O-Man BURES O A BB b 2 BHn B IR D% AR
P Y A b a7 4 —JED SRR TR TH B Z & H 5. O-Man BURESH A
DEERERCHIFICEETH 2 2 LAVRENT WD, O-Man BB & 32 Y
@ Ser / Thr IZ Man 24 L THEG T 28 TH 1 . O-Man iz ##E (POMT1-
POMT2 BI&HK) 12X D AEM D HIGE S NS, POMTL 3 X U POMTZ 1%
KYEM Y A b a7 4 — i Td % Walker-Warburg i 5 5 O JF KGEZ T-TH D
O-Man BUBHHA A E N TH 5 L EZ 5N TV D,

4%, O-Man BB O BERE & MR OREOMPZ H &L LT, O-Man
RIBESHRE 2 2T 2 BIETRAS Y AR - T 217> T b, 4k
POMTL RAH~ ™7 A DI EHITIZ OV T 3 %0

POMTL 2 &R~ 7 AGMEBHTH 5720, € VFRGT 7 F >
(HAS)-Cre % I\ THARTIAFRIG 2 POMTI K3~ A% FRLL 72, R B
ORI = 7 AD WM & Y FHEF A PRI L . FEso oy 2 /ER L Tk
TIER AT K 0 W R & AT L 72

7 0 Hi A ORI TR LT, MO R K & S
ARY—L b, dlfg L FE R B OB 2B S, ML O U
DRI S N7z — 7 R TR R OB E B S N o 720 RIEHT 25
O-Man BB D IR EDIRH & 7 5 Z AW S 7 & o 720 BUE. Hii
BB LOFATHED 2 = XL EBET 5720, SEEWCEIC L 288
EFEAT LT d,

Keywords : HilizfeiEE, i

P-55

Mdm20 [CK % mTORC2 =77 U Tz Akt DU VER{LHIlfE & Z{E~DE
5DV T

OL=HIEZ, HE
R iRy (s —)

MR Z AN B TR D BEHE MO LD TH Y, ZOEFEEOHE
FOrEHZLLOTREO DL %2, LALED S, MEHZERGT
& B DN BALI AL ML B RE SIS T Ly MBS AR B DA B & 2%
IROEREINERITEZELONT VD, ERTIVYNL < —ik O
FEAVESE T NG & AR L RIS e &~ X 7 BB 50 — 7
T, #bicBwTrr ) —HRIEEGFEEIEL. £ VA1) Y27 F v (IGFR-
PI3K-Akt ¥ 7 F V) HEDOHLIEEE 2o TWE T EHFW ST R T
&l FATANF MR T I 7 BAIBKIC L > TmMTOR ¥ 7 F V3 EE &
N5 LHh5 mTOR b LZHIMT AHT-& LTHEHEZ SR TWS, ol
I N- 7 2 F VIR EER OB Y 7 2= v FTdH S Mdm20 75 Akt DV i
LMy 22 TEOTHRTA— 77 V—FHZA LT, K7V F 3
YORERBIEEE RITT I 2 Wi Lz, TOBOMATICE Y Mdm20
1¥ mTOR & Rictor 2» & i 5% & 71 5 mTORC2 ® i % Rictor D FE B % 4 L
THIT 22 2 #W 5212 L7z, mTORC2 11X Akt 2 V(LT 52 Lhb 2
N E TOHEF1Z Mdm20-mTORC2-Akt D ¥ 7 F IV R DAFAEZ /R IE LT\ B
Akt D TFHIZIE T 7 D) LS GSK3 B R 77 il K 1T & 5 FOXO
T UNRTEND Y, BRI EER B L BELMEAIRE ST 5,
Mmd20 1% GSK3 % FOXO OifitE b2 L ¢ 5 Z &0 5, B Mdm20 12 &
% mTORC2 il PEALBHE J S EALB RO W TG CTH b6

Keywords : Mdm20. mTORC2, Akt, FOXO. Autophagy

P-54
B2 O—ARBRRIC & B BN ELERFICONT

O, WA, BARL
BRI IR R

[E] Fe d LT & 0 BRI M BB O — N TH 57 L 3 — A
ML Z R T H AW L C & o, HICEMBE M E 7V T L MR
73— AR EAC AR L. 2 ORF 2 R 20 2 — 2l
X BB L B2 B RN A R U 7o ARFGRIC C RIS 7V 3 — AR
MNBEALET % BCHET L7z, (k] v M s IR B2 AL (HUVEC) % v,
E7Va— A (22mM) & FERME SRS (iR 2 1R 281/ H) 123 H
[T LA B b~ 0 R & TR 72, ALIRERIC1 SA- B -galactosidase (SA-
B-gal) i PEZE 720 ME LD & LT telomerase {1,  telomere 5%
RIEERFEHE (ROS) A, AR AR E 2 N R NO &% (eNOS
SITHET L7z 912 DNA 6 (AP site), p53,p21 J& 0F p16™* o 5831 % fifg
A7 [RRROELRE] 82V a— 2 MBOREIEE 7V 3 — 2R O
7OV 3 — AR X, SA- B -gal i OSHIIIE TERE S (02) %
N A S 272, telomerase TGP I FEBEVERIBLCIER & ARTF L 72251k
BT IR T Lo 720 BIBORIEEEEZLTlE ROS O32% (Stress
induced senescence) AS/RME X7z, GVEREFEEAERES . NADPHoxidase @
FEF T2y b p22" OB HBMH TR E LA L, p22™ D 5H
% SIRNA XTI % &, SA- B -gal L U¥ ROS i P AsFEfe ERIEL T & [ R 2
I2F TIEF L7ze A TRIBORELIC T DNA BB 25 3 2 L, p22”™ o
SIRNA {2 & 1) DNA #5254 L7231 & ) ROS D4 & i AR S I fz.
BRI p53 S 2 2 L S ¥ e o 7225, pl6™“ FEBLIA FIC LA L2 g
X0, BV 3 — 2 BRI TR A & 7z ROS 2% pl6™® ki & 4 LA
AL E AT B W HEMEATRIE S 7z,

Keywords - Cellular senescence, Intermittent glucose. ROS

P-56 (OE-10)

ZTEHOHIRELICBITIRHFI-RRNAD RS VX IU T h—
IN:2ih

OFTH= Al BARERK? Julbedk!
[ R BRI &~ & —WFFEIT, * AR FE 30, * BALMIaisE 70 o =
A

AL L o T, Fox OMRBERE LA TEA 8 U CTBRIEMIIRT 3 5. Milne
ABIEAST] 3901 2 MR A D45 11 &g s S, BEE &2 TIRMEMISHIC 2 5
ML OARIEZ B <25, AL L 7z file o SRR e o2 2tk 2 Jeb e, &
ALDFEHO—2I2% ) 5 % s CEAERILE OMMEIEH ShTwb, #MillE
1Eiid, RACES RO Y K LIC X o T U 2 #IEEAL (replicative senescence)
WA T, MALA ML A, DNABEE, 2SABIET 0L LIS - THFE
X5 premature senescence 23 Bo — Ty WITICR > Ty $E L O R
JEa— FRNADPRE S, 7 a~F Y Bli o EaGiez En% o
EMBRITHEL T2 2l Shiz, L LAa2 S, KMo EaZ
1LTHH LM EIL L B#IET— FRNA ORI EZ X GhoT0av,
I TAREETIE, R#IET— F RNA OMIaZALIZ BT 2 &% W 52002
T B0, ¥ ARVERRES A A 3T3 71 b U2 & o THEUHEE L C
4 U 7= replicative senescence & HFIUIIEMEAL L 72 RAS 2Rk A HA LT
H: U 7z premature senescence (Z 2 W T, Agilent SurePrint G3 Mouse GE 8x60K
Microarray % W CHIT D ¥ Y87 &k 23— F 3 5 #a T L B#FFEa—F
RNADFF Y A7 )T b—=b%fllE L7z ZOME ZRORHFa—F
RNA 78 215 2 i OMIBEALIZ BV THEMICEIAZLLTwL 2 L 2]
SR L7, BIETFRAZMORBITER Ly MEATH KL, B0
[R5 - RPN O D ZHMIRED N5 > 227 ) 7 b — 2 L OBz i
Wi L7zo BUE, MIBEALRFRMICHBIL T2 REJET— FRNA DL Th
ZNOMPLEAIZ B THIBIIY 2525 2 K72 L TW 22 BEEL T b,

Keywords : #ifa# b, EIEI—FRNA, F T R2 )T F—24
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P-57

HIREE(LEHEEGEF ¥ DX TARSH/Ab3bp D TOE—45 —BIH DR
#

OFEAML S, ETHE L R RS AuleE
[ LRI JE £ > & — BT RALBREIEJE s, 2 2L Rf e 7 0 2 =
7 b F—a, BB RERERE SRR B ALIERER

© M O AR RE T e EOABBEREAME T L. YL aR= 7 i
% E O R BACBER 2 D &R I3, —J5, MBEALIE. AR 2
fa¥gii otk & LCEFR S, 29 LA EAREALH o Bl & o Bl AT 4R
HH SN Twb, Target of NESH-SH3 (TARSH) (&, ~ ™7 A RVE gk 24w
DBBEALAE B LT 5, M E LR T & L CRED I L
720 TARSH IZIEHMICRZEBLL TV 225, MIBBAEA TH 5 b il
TR, ZORBIEFLUET LTV S, F72, AFHMAAHIH S 5 1
WAL O 4 T TId, TARSH OBz EHFAZ b 2hET
ICHELTE 2, TRHEDZ &5, TARSH OFZEBLIMINB G & B oM
23 0 . FALOWHNCBHE L T2 &2 b b, AFEKTIE, TARSH i
{57 O L ALK e B il FHL 5 (A3 2 S LA O IR % H 9IS, dm506
WEWEDD L A N BT HA S TARSH {5 T-0 70 € — & — ik %
[l L7z, BGRMGN LD L 06k &, 1TV VOTi15kb 2 Zh
FNEENY T2 F—ELR=F = ¥ =%k L. TNOHOFRITBT
% TARSH % T O#E G- R GE % NIH-3T3 ML 2 JH v TN L 720 Z DR 8.
EELOHEMO N Y T 25— Bt E RS2 NS, SHEL2HE
112, TARSH BIZT DG 2IGET 2L £ 2 Twh, LaL, Shb 0
I, SN F TSI HLEe, Bl E IS 3 2 HIERE T&E TB S
FLOHUE, IS A FIROBGEZ 1T > TW b Atk Hix OMTavke 538
MRS %2 V72 TARSH BAZ T O BB 2 I L T2 & T 21k
V2P L 72580 D JERER 22 50 F L SOV T O A DO PRICH G TE B L E 2
Twb,

Keywords : TARSH. #lifa#ft. x5

P-59
INES (ICHEVEIEEI CRIRZEIT © microRNA DEIE

ORRMARI Y, NEHRI 2 I EASHIRG L Bl sl
RO R IR R v & — ISR - BALBRERTZE T — 4
P BABHAN R R - SR v 8 —

MicroRNA (miRNA) (&, #2575 L~V Tz F 53 % HlE 5 5 185+
YA—=F4 Y7 RNAD—HETH Y, Bea MR S-3 2 2 L5
T2, GimOIEA - TAEOHIEIIZE D 2 mRNA EHE S Tw A8
GG OMETEZIL L mRNA ORIV T HSICH SIS hTwn
Vo 22T MIESAE VARG TR E R T miRNA & [H5E T 5 72012,
B LOERT v FOBHEGO MRNA YA 707 L A @R & 9206 L 72,
ZORER MBS B L e 7 4§ TR 2773 miRNA %
ZNZENOFE. 4afEFE Lz Sho oo IcsHELERT S
FRE O miIRNA %5848 L. &5 RT-PCR 2 17 - 72/ He. WG IS & 0 IR M1
B LU F AT miR-34a. miR-29b. miR-21 D FEBLHHI I L. miR-196a M
BHPMET LTz, 512, Elin - A~ 7 AORBHHB L' 7 2
THEGE L 72455, miR-34a. miR-29b, miR-196a t& 7 v b & koI ML L%
RL7z0 WIZ, miR-196a DEENYELE T CTd A HL N T Foxol D& ¥ 787 LR
V% PRI AER, H L TR~ Y A OERMB X e 5 A TIE
Foxol & ¥ /87 SBML Tz, & 512, BHEHMILIC B 5 miR-196a D%
FZW SPICT B 7202, w7 A C2C12 fi3EMINEIC miR-196a o i B4 % 3
AL72& A, Foxol & ¥ 7327 258 L. H,0, LELIC X ) &k S 1 2 Mgt
DI S NIze TNOHOFERNPS, ElT v b - 7 AOFKTH TIE. miR-
196a DFEHAMET L. Foxol ¥ ¥ /87 ORI EHT 52 12X D, Wi
PR BEB{EA b L AT LT 2 0 BEVEAURIE X7z,

Keywords : I , B4 , microRNA

P-58 (0J-17)
hLA\D—RIC & BHHUBRBSE X D= X s

OUSFT 1, KLITHEF 2, IO, WL 2, AR 2 Lo — 2
UGB IR T AU, AT F 7 > AL — =
FNYF =TT T, P R M4 AT

[B - J7i] CRIC K 2HAL - A IEMAY R OFM 4501 2 = X 81
HEPZR>TURWEDOD, F— 77 V—OJUlENEIETH 5 W HEED
RIBENTWD, /2, ZHFTH D b Lo — R FHGEMRRER A — b
77 VAR B LA SR v 7 ¥y Fu— L0 FHighiHn Lol s
NTwa, LaL, ZOMEGTAD = ZALIAWTH D, Fxld b
T — A CRIEMEED & %0 9 200% W 502 F 2 HT, <7 ANFHT
Hepal-6 7 & WM~ 7 AN IEARMES ML MEFs Z W T, M Loaa— A4 —
b7 7V CRIETHEB LT R S = XL ZFHT L 4 OXFHEHE
LIl 7z,

[f3f - 2] MLoo—2id, A= b7 7 V—%ITHE L, RICHEERERY
I2LC3- I % ¥ 87 fit, p62 ® mRNA- % ¥ X7 F5EBle LR s, 72,
Atg5 K4 MEFs Tld 4 — b 7 7 ¥ —JHRAEMIC p62 & ¥ 38 7 F5s Bl A LA &
Bz T TP62IC & D IHTEL % Keapl-Nrf2 #1225 H L7zo M Loa—
203 vt pe2 & v 8y FFEBlE RS N2 ORNBAT R R L 72
72 Z O FHROPIBRAL - f##H K T O mRNA %3 % LR 8872, — . A7 u—
2% EORMBHETIE, COMBRASI G o7 DX, FLaa—
A3t — 77 V—FEAEH L p62 ¥ vy EEHLE A L HURILE T 5B
TERZATLCBY., CREUESEL 2 ) 9 2 Wtk RmIg Sz, 41~ L
T — DA EEILIRICN T ¥ A RITTHBE RIS L b1, X
WO P LT — 2B 2 ET 2 FETH %0

Keywords : b L O —2, #—F7 7V —

P-60

ErS IV RUPKEREEERFE TOT—5y —EHEAEICK DN
E{LEYMDTRR

OWHESCH ' J R et Ryl —*
HORBALR S - SR - IR T R AL

[HRY] B4, SR FUT AR 2 V) S DHENT VS, Ibay
RUT7 BRI 53% 5 287 DIZE A LT3N DNAICI—F ENTWAA, Zh
SAETFEBOBMET AN = X MFHSPIZENT VR, ZZTARIIZETIE, LMl
2B 54O FIbay ) 7RSI A7 0 E — 5 —{GEE S AT L0
i a E7=BHME LIz RTVAT A, BURFFBIL NV TIMIL B THERER &
DLRNRDBD HIEACIEY ORI HETH 5,

[J7ik - #59] EH GGAAEF—7 % &HA, 7 OE—¥—li% L4 LT head-
head #5 & L7z 8= —BIa T &2FFOL PIMV FY 7RELEIR T- 5 - LIk
500-bp Z7u—=27 L, V¥ 7x7—¥ (Luc) FHNRZY—ZAER L7z, Zhbo
Luc L= =75 A3IF% L Hifk DEAE- FFANT L EICL->TR D Hela S3 K&
HNBIZ T Y 2722V av L, Lue 7y A ZfToTENENT 0T — 7 —if % i i
o FMBUE, REEL DI RIFICHE TED VAT LEHENLLT,

[E%] i, PUBEHONFRFCEREY L L TLART M=, 2- F4F 7V
=R, ZLTRY (ADP- VR—R) RYAT—LHEHTH S 3-TI/ RV XTI
% HeLa S3MIFAHISRIML 72 A2 oWT, KMfET7OE—y—DIEE, &5
IZZFNENOBE TGN ORINEIOWTRF L TEY., fig2 i Tl
T2

Keywords : GGAA. mitochondria. resveratrol, 2-deoxy-D-glucose
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P-61
XEZRO—LT7 TO—FICKDE MIBX T RS A SRR

OMBRERY, O~<F A - NLYFRE FRA - TIANIE
A bl TLERIEEA S M FSEA 2
PROKER, 7 BB KA B A

HELEOFRE L HIT, B E ) RME R AL T LA VAHINT 5 —
Jiv BHRERG T 2 AHET 5 &) FilE O 2 BALPIER L2250, &
WA LD BHEIC LT d, Fhe i, I 2 & R 0 — LN IC X 2 s
HORBPFERW 2 B8 L 720 MHE B R F BERF O M T A #d%, 1
YA AL F AL EORFAMIEICL )T AARZ FE A Y —I2X D, &
MY~ 7V TORG FWEOBE 21TV BTOY =27 ON, Il
TE B TSR LTl a2 i ¢ 2 2 L AVHB L 72
(5. AF RO =L EIER), TORBF—r2b 120 5. WHBES
T/ INTDHLEERE C MILEO A ¥ RO — A E T 72, BwiZk
1, KA RI4 roZ JckmtErioniz—JT ThE Tl Ml
TGO 572 A F KT A PEEOPBINL: (B<xF R - LY F2R
fi Molecular BioSystems 2014), & 512, b MAFAERE (F¥ 20 5% A%) & Wi
B CF¥ 80 %A% DA ¥ Ko — 2 k% BAERFAT CH 5o il 2%
MOFERE MK A Z BT A MILKREL3IDIIHHTEL I LWL,
FThbb, OBMAEODRVL O, @FHEHE & HEH TR EN D LD 0,
BEMAEDOKERDD, DIDTHb, TDX) LEHBEHAED AT KT A
My AEERLAMC, SR ARG RHEREE. BETEN L SR KT %
LIS D,

Keywords : X # R —2, b b, 52HH

P-63

BEEICHII22IT IV VREEERT | REICEET DHEERSE
DER

OFERCE " % FRHGE . JRMEE° AHRIEDT Y JGLICH °, Tkl
FRMPRT FIFEE S WP

PR AR = R TR, R HRR AT, RS R - TR
* HUR DR R - 53 T BARAL L © 44l R A K - B e - SRR, AR HE AR R
TERARRTZEAEE S BB, BRI A

t b ORGITEEORE L Z T 205 BEERET S#ETEIITIZLAL
HE2ESNTVRY, RIFEOHE, GHEAENRE LET 7Y V8
5 LR AT (exome-wide association study: EWAS) % 47\, R & i < [l
T HRERENZ R GEREER) BLO, TNOPHEET 2 METHEZET
LI ETHoTzo WRIFZ 100 DY 4455 4B X100 L T2 > b
T—)b 4419 % & L7z, —HiIEZ T (SNP) Off#Tid, HumanExome BeadChip
(verll 7213 1.2) &JHWTITw, JERIFRHE R A & &4 24 T3 O SNP % 4
FEMZIRNT U720 74 ) T 4 — 2 ¥ bu—)V B X OJERZEEIR DAL D SNP O
BEhh 2 A7 eI 100 A Lo Y3 448 44 & 3 v b a— )b 4204 44 &
S & LT, 21740 M SNP \ZD T BIMENT 247 o 720 PEBI & B L L
ROV AT Ay VIS D). BSNPICBIT AT LVEEZHELELa Y b
0 — VT L7285 %, CLEC3B p.G106S %7 & 77 & D [ b s
JEAERD N7z (P=5.43 X 10°, OR=146), K\ T, APOE p.R176C (P=4.78
X 10°, OR=1.78) B & 1" GRB14 p.L225S £ %! (P=5.75 x 10°, OR=2.12) &
7L ORMICHERWEEY G S ze L LA S, Bonferroni i IEH O
ok (P=2.30 x 10°) %729 SNPIIMIN SR o7z, S 512, KEGG
Pathway & ZH 7 — ¥ X—A L L, HHEHEL I Y P —VHOHLEIIBWT
A AT 0.05 Al O SNP % 72 enrichment analysis % 17 - 725 45, il
= M) v 7 AT 28R THRICBWC AFFE Iy ba—VIFRHT
T VIVHEIZED D B SNP ALV EHW S5 E o7z (P=1.39 X 10°),
VLo E . B L d BT 2 RN E BRI R @ S kb o 7225 Ml
fash= b v 2 ZZBE-§ % R TR OB 2 RIS B A7 & B % W] itk
VIR SNz,

Keywords : (%%, EWAS, HERERYZ R

P-62 (0J-25)
BERAHIRRIC 1T DWW P 1 DHEHERRER

OSBRI WNSEE Y REFERA L diHz =2, A 2 bl ki — 2
PR RSERAERE  5 TEL RAAITEE C R AR b T v AL —
TaFnut—Frry— 3 (AW) fkxr KR

[H1m]

WWPLIZEEIY & 8 7 M OGMERBATICE D S E3LEXF 2 ) F—¥ T
HY . BARURIEENOBG M OENT WD, YIRS Tld. WWPL D%
B WL GAE O BRIALEREIR G 20 ps3 AP 2 S & 2 Bl L7z, %
72n WWPL %/ v 7 %~ (KD) L7z SRIE WML < IR~ o 51k
OB RS A S 5 2 & 2 W 5T Lz AW CIRILIEICS T 5
WWP1 OFEBEMI Z A& L, WWP1 @ KD 28I o #1301 501k % {5
B A= X NRIRI LT
[J5id: - AR - £

WWPL KD #Cld, 7ML 2> & PPAR y 1 OFEBIAHIIML Tz, F
7oy B Z &2 WWPL KD #k% 4 LR 5-d371C 16 HIAERE L 72 & & 5,
BRI 5L S R T~ D FE B L 720 Z D728, F4 1d WWPL KD 12 &
2B DS LIHEAS PPAR » 112X 55D THAH L P LT, PPAR y 1
R SE B S oS itk & MR UL BREARIIE 0 5L 5 2 252 & AT
L7:. 204, WWPL KD #k & RIS, sMEbdTtiE L. oMbz frb§
& BRI LB F O 5Bl L 720 Wil X h . WWPL X PPAR y
1 &4 L TR~ 3L % B3 2 W gt ATRIE S 7z,

Keywords : WWP1, PPAR y 1. MR,

P-64 (0J-32)

KRBT IS S VBFEERY 1 T 1 OINEREL
— [MC]ITMM-PET ZRBU\fei&st

Oz SR Y FIEE L AR AR RIS !
PR R IR X v 8 — AR RITE T — 2 2 BRI A AR TET -
FIA A=Y VTR S —

B NI SAEET AR 7V 7 3 VERZAES 4 71 (mGIURD) 13
SEBIHENC L TH D AMHOBEEIZ X V) 5] X2 Sh b RITRER SR
EIZWHT S E SN TW S, AFZETIE, mGIURL IZKERIYIZHAT 5 [MC)
ITMM % vy, PET GHINIC & o Tl MIKNIZ3B 1T % mGIURL O NEEZALIZD
WTHRGET L 720

i wERE (B 12 4k PE 1L 44, 70 = TR) LAEAER (ks aktte
K. 26 35 DBEERT VT4 7T, [MCITMM % B 72 90 431 PET #t
MEFT - 720 (PG HdfkR - 556 = 77 MBg. #%5- 3¢ : 9.5 + 6.5 nmol),
aH . BIRERI I & OB 24T AT 15720 /NI % o G B,
B A B OB E L, 22 8= 2 Y PEFVB L Logan 7T 7
f#HT (LGA) 2 THRAAIHRRL (Vo) %, BHEINZ Hv 72 LGA I CTodifk
filt (DVR) %Rkd7z,

FER 2 ML QT) IV = M A Y FEFNTIIEE L Ve BHEETE do
7o ATV N—=PF AV FEFNVE LGA I X o TENENIEE Sz Vo i
=37 (vy (1T) =096 x V; (LGA) —0.02.R2=1.00). /Ml (F54F :3.0
= 0.4, 3.6 £05) BXOKRELE (F4::065 £ 0.08, #ii0.73 £ 0.09)
D Ve BLUOVNKO DVR (F4::34 + 03, H#§:37 £ 02) £TICBWVT,
FEIRTESHAETE X D A TSR L MR S h o 7z (two-way ANOVA,
p<0.01)s

EBR - R SIS A/RICBT S [MCITMM & 0B, 21k
HEO LAY, ["CITMM K& LIS 2NNV & 3 2 BRI O
Ty & U7 PHEEHROMTIHE D [MCHITMM S8 55 O B o v Gtk b %
ZbNhiz,

Keywords : U 77V & 3 SRk S 4 7 1. [MCIITMM-PET
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P-65

BEIEHOU—HIRIET D AE(E (AApoAll) Z=0O4 R—Y ADHF
EEEHT D

Of ™, BT BER' T, k'L (0 B2 2 I 2
R A B R RIFSER F P BEIRHER I,
AR SRR B /54 o 4 7 4 ) VTR

[H] == ZZ1L (AApoAll) 7 I T4 F—3 ZATIE, Mt TR L
727 I a4 R (AApoAll) 23 L OIEEHICIEAE T 5. 72, AApoAll %
HAZX o TRIEDHIE SN Do ARIFIETIE. AApAIl 7 I B A4 F— ¥ AITH
T 2B & ) — RO R A AT L 7o

[753:]) 2 # Hiil RLP1-ApoaZ® = 7 A 12 AApoAll 285 L7 ML v FI
% ORI IE O 30% & 70% O JE T 3 43190 DELT % ) K3 EB) (30
rlHL 4 H TR, EHEEE) (504r/ H. 5 H /M, UTHE), H5w
EAa Y =R (H RSO 60 %, CRH#E) %#%MiL 7z, 16 M., L
TEE (PRI, ZRBERR MM, 7 Y BEEATEE (GTT). OdhE. MU, 1
BHDL—I L A5 u—) (HDL-Cho)) %illsE L7z F72. 7 I 04 Rk
DLAERIE (A1) ZFFHGL 720

[ 4 - 252] FEEEIRE & i LTy ITBED UT BED AUC 134 B IS ILfl T
HDL-Cho I3 &Il 72 - 720 F 720 Al S IEEBYRE X 0 AT, 45 ICIPI,
g (T B IS o e — . HIMEMEE LD D CREO
75755 HDL-Cho 134 BIC 72 5 720 F 72, CR AR Al DIUET, H#IZOIE,
T & WfieE D 1A BE DR S 72 5 720 D EORERD S, EER A1) —
WL AApoAIll MiHED LA 2 I 2 2 L AVRIB S iz, SR, EH<
A —HlRIZ & 57 384 FEHELAGEIE 2 ) = X A 2T 5 LEDS D
%o

FoU—F 1Y RELT IOA F—2 A, EE), Aoy —ifHR

P-67
SIRTL [FHEREE(LICH LT DNA IBIEFEMENERE ZHHI T 5

BN RIS LDt S it OA&il At
LR EHEIIGE v 7 — - R R AR v S — -
EAUHEAE

MM EALIE, 79 X 7RI L 20 EMmITINAZ T, DNA R, 2A8R
TOWEMAL R LHi2 DA N LA X > THEE SN L, BT, WisE &
LIS 22 &, MERBIEZFLEST L LEZ LN TE R, HAMWMI
M OE IO B 55, BALHIKLIEMIBE LRI E A E IR (SASP) Lwb
NDRFEWET A b H A Y R7BHA V7 EOWMEABNEE K T 0 52588
T OB AEA LT b, SASP INT1d, JTBERR L OMNLIHER L. fuhsR
Bl 8% RIZT O T, SASP (LA EAL & ks E 5 Mk o BEREAC T, 4
REALS L BRI E R UD U 2 EE AR L Z 2 5 TWVd,

SIRTL {&. NAD+KAENE S ¥ 28 7 BT & F VALEESE T, DNA RIS E
LCruxF Uiy o8y Pz L CRIZFORBEZHET 2. £
72 SIRTL (&, fili # OBAEMEGBIIK L CREEME 23 5 2 L sl ShTw
%o ZZTHzHIE, DNA R X » THE SN 2 ELMleo SASP K10
FEBUZ BT 5 SIRTL DEHENI D WTHGS L 720 SIRTLIE, SASP K0 7' 1 € —
YW OWT £ F MbZE A LT SASP N T OFB 2l L Tnwb 2 & 25
ML 7o Fz, MBEMEIHNF A2 A L7z A A = X212k 5> Th SASP W
TORBEERHBLTVWEZERINL,

Keywords : SIRT1, SASP., DNA i

P-66 (0J-31)
b MEROT SO R B SEEEMDIERET

O=RR ™, BB FRAZH2 s

W) ENLEFERIITE L - 74T A Y b= TEBE, R e A
BHZEL - IIRIRIFZENE - U — N FARRITZEE., ° 40K - Bi - IRERITSERL -
MEEEY - BACIERER

[Hi] 7AoNA4<—HKCTiR7T IOl FERTFF (AR DkdEkT
BB ENBED BRI A 80% Lkt o> v 41 5 T i/ M 45 T DR A A Bk
HEROEAENEL D, TOMT I v A FI4F%E (cerebral amyloid angiopathy:
CAA) FEIED G TR EA T 5o BN EREBGIIIG T & 5 M8 P B2 Al
i RUFA B, TAITHA IBA BEAREAT LI LS, SRLIN
R B 2 ABRBEED. CAAFHED K TH 2 M HEMEA T Vo
2 M B ML O A B A2 AR SRS 2 AT S, & I IS A Bo TR
i (blood A f degrading activity: BADA) % WLt L7z, AMF%E H i BADA
EREEAAL L. ZOAALFIVERZ RIS 2 2 £12X D). CAA OIREMHR
FBi - BHEORFEICET A EILH B,

[J7#:] BADA X AB40 &%\ ™I-A B 40 2 L THIE L7z, BADA @
FAMALIE DEAEA A v 27 a~ M 757 14—, 7T AZERSTTBELRRE, 7V
WBBLONA FOFSTRIAL N ruxr I3 74 —hERMAGDEDL T
LT X DAz, BEETHREMAL SN ZZBR T M) 7Y VLT LCIMS T
[{ET %0

[E4] Bl ERUR R T ORGE A OGP T O R2ZLFMIE EA+
55T % H BADA X7 VA S 53 A ) 200k Da DH—E—2 L LT
WHIENDZ L. IEF 25 %5EMA pHAT DBUEEHE THH Z &2 W5
W2 L7z0 IEF 2SHMEMS &R (7T 3 V5%) OREHCHM TH > 720
[#%] " Faxs 784 brux br 574 —CiliMsHALZZ L
25 BADA [JIFAIHTERL & SRR FAE L T B L H 2 b b, IEH Al
BN TERIEER 2SRRI A B2 2 )T 5V AT 5, Lo L AD i
/ML T IE BADA 25BERES 3T A BASILAE T A 2 L2 S BN L BE
EENDL AR VT T ¥ AIZB VT BADA S IE L& ZiH- TV A DT
LAY ARk (5 7 3 (W

Keywords : A BoriistE. 7 3 0 4 FIAE
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